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INDEX TO 


ABERRATION, spherical, 353 
Acceleration of trains, brakes, &c., 84 
Accident : at King s Cross, 432, 457, 476 
at Manchester, 91 
at 8t. Paul's road Junction, 59 
Rinevar, 542 
Penistone, 500. 521 
Swadlincote, 566 
Accumuiator : electric, 152, 394 
Gime's, 475 
Acetic acid from wood, 361 
Achromatie telescopes, on the colour cor- 
tection of, 316, 470 
Aehrumatism, 282 
Acid : acetic, from wood, 361 
engraving witb, 40 
Atids, filtering, 111, 133, 153, 197 
Actuarial, 485 
Adjustment, micro., fine, 238, 351 
Tolian harp, the, 163 
Aerial navigation, 414 
Aeronautics, 532, 542 
Affinity, chemical, 89 
Africa, exploration of, 427 
Afterglow, 284 
Age, changes incidental to old, 253 
Agglomerate battery, 332, 650, 570 
Air: and fuel, 4&4 
enmpressed, e oe effects of, 392 
eubic feet of per minute, 178, 199 
cushions, mending leaky, 806 
Air-preasure at high temperatures, 265 
Al-tight packages, 167 
Aarm, new fire, 495, 522 
Alarum clocks for experimenters and 
others, 129, 168 
Albo.carbon, 135 
Alcohol, preparation of absolute, 146 
Aldebaran : occultation of, 8. 55 428 
— daylight. 451, 474, 497. 518, 539, 562 
oceul tat ions of, future, 57 
Ale. ginger, 480 
Algebrai-al problems, 809, 380, 893, 395, 
417, 437, 440, 072 
Alizanne oil, 112 
Alkaloids as disease producers, 585 
Alloy for watch bearings, 265 
Almanac, the Nautical, 427 
Altazimuth motion, equatorial from, 473 
Altitudes, corrections for equal, 211 
Alumina, flux for, 308 
Aluminium : 418, 438, 458, 481, 542, 567 
can it be extracted cheaply ! 501, 620 
manufacture of, 519 
Amalgamating zinc, 67, 152 
Amateur: lens making, 424, 498 
mlercacope construction, 127 
modeiler, 5.6 
photographers, dodges for, 28 
preparation of highly- sensitive gelatine 
emulsion, 163 
workshop, 46, 160, 250, 338, 402, 490 
Amateurs : electrical instrument making 
for, 511, 557 
gas bags, 87 
locomotive, new, 58 
photography for, 164 
American: organ, 15, 37, 64, 85, 288 
— pedal heas attachment for, 567 
— reeds, 85 
— parate pedal organ for, 171, 193 
trains, speed of, 500 
Ammeter, v ariable resistance with, 565 
Ammonia, new developer containing sul- 
phite of, 98 
Ampbipleura pellucida, 35 
Analyzis: anhydrous, 14, 33 
commercial organic, 383 
of asbestos, 370 
ave exercises in technical, 2, 138, 204, 
2 
0 p, 460 
Water, 331, 434 


Ancient lights, 547 
Anemones, sea, 88 
Angles, star discs and visible, 233 
Anhydrous analy- is, 14, 33 
Annealed castings. 193 
Aperture: 100 to the inch of, 368, 388, 428, 
451, 456, 497 
telescopic, 388 
Apprenticeship system, technical educa- 
vion and the, 152 
Applegarth battery, 196 
Aquarium, sea water, 128 
Architec'ure, naval, at the I. I. E., 227 
Armature, Siemens- Alteneck, 525 
Armatures : Gramme, 220 
laininated, 32, 56, 104, 129, 151, 193, 220 
solid v. laminated, 72 
“ Around” or“ round,” 805, 328 
Arenal, employment at the, 507 
Arsenic in wall paper, testing for, 87, 153, 
175, 219 
Artificial : gems, coloured glass and, 468 
hand, 64 
honey, 538 
white light with metallic magnesium, 
473 i 


Asaron, 8 
Asbestos, analysis of, 370 
Axtatic g»lvanometer, 303, 348 
Astronomical: 233, 277, 301, 323, 847, 410, 
430, 451, 473, 518 
notes, 78, 162, 270, 358, 466, 554 
object glasses. 89. 111 
Society, special meeting of the, 211, 233, 
253, 801 
Society’s Monthly Notices, 146, 167 
telescope, making an, 77 
Astronomy, mathematical, 256 
Asylura tell-tale, 550 
Athletes, training for, 323 


Batteries: 


Rarrele, browning gun, 87, 109 
Bath, the lead, 515 
Baths, hot air and vapour, 38 
electri”, recent improvements 
in, 94 


— lighting by, 266 
Leclanché, 147 
secondary, 134 
storage, 133, 197, 371 
Battery : Applegarth, 196 

bichromate, 177, 198. 287 
— for lighting, 220, 239 

— powerful, 288 
chemical action in, 88, 110, 158, 549 
Chlores- Baudet, 343 
copper zinc, 169 
Daniell improved, 170 
— sulphate of soda in, 522, 540 
dry. 85 
electric pen, 242, 264 
for electric lamps, 416 
for sewing machiae, 85, 130 
gas, Kendall’s, 557 
granule, 441 
internal resistance of, 219 
iron as an element in the, 480 
Jablochkoff's new, 297 
Leclanché, 174 
— agglomerate, 832, 353 
lighting with, 265 
new secondary, 344 
new storage, 49 
Pabst, 196 
perchloride of i 1 482 
N fixing, „197 

l ivanow, 11 80 112. 178, 197, 221 

storage, 505, 548, 571 
telephone, 177 
troublesome, 41, 66, 109, 152 
zine, 240 


Atmosphere, Prof. Langley on the solar | Beading, bb tine: and slitting plane, ad- 


rays and the, 185 
Atmospheric electricity, 274, 450 
Attachments for milling machines, 362 
Aurigie, theta, 122, 146, 168 
Australia, work in, 266, 287, 418 
Australian: scientitls and mechanical 
association, 323 
vertebrates, 112 
Automatic: brake, the vacuum, 882 
wustcal instrumente, 348, 366, 391, 433, 
436, 454, 550. 588 
steering gear, 873 
Awards, Inventions Exhibition, 538 
Axles: breunkink of, 424, 349 
crank, 235, 260, 251, 302, 321, 310, 366, 
368, 391. 412 
loco. driving, 34, 150, 172 
railway, 192 
— Waggon, gauging, 526 


B.: (135, 148. 437) 429 
444, Vega, 474 
B. 147, 316 
B. 464, suspected variables n field with, 
449, 474 
R. 667, 364, 429 
Bacillus: cholera, 150 
comma, 324 
Koch's ** corma,” 32 
Backlash in giring, 361 
Bacteria: and the cell theory, 508 
mounting. 212. 238, 324 
Balance staff, 549 
Baldness, treatment of, 456 
Ball bearings, 418, 438, 458, 481, 503, 523, 
524, 518 
Ballust, mercury as, 146, 173 
Bar: counte: bere and facing, 476 
lifting, 505, 525, 548 
Barnard's new cornet, 475 
Barometer : 332 
camphor or storm glass 405 


justable, 18 
Beam, eed: 907, 829, 352, 416, 437, 
482, 524 
Beane, green peas and French, 502 
Bearing grease, 396 
Bearings: alloy for watch, 265 
ball, 418, 438, 458, 481, 003, 523, 524, 648 
lubricating, 370 
Beckenham disaster, boiler explesions in 
1884 and the, 71 
Beckett's Clocks, Watches, and Bells,479,520 
Beck’s star microscope, 406 
Bed : frames, proper form for, 127 
sores, 572 
Bee swarmer and hiver, Ferguson's, 362 
Beer and Miidler’s telescope, size of, 539 
Beers, fermentation in horehound and 
hop, 416 
Bees : and beehives, 32 
keeping in room, 571 
Bell: dumestic magneto, 295 
Jolin’s electric. 483 
telephone circuit, 569 
Bellows, smith's, 16 
Bells: electric, 39, 130. 264, 286, 288, 306 
— connections, 240, 394 
— double, 199 
— in series, 461, 483, 504, 524 
Belt, fastener for lathe, 317 
Belting, rubber, 155 
Belts v. ropes, 443 
Bench, parallel, and tube vice, combined, 
351 
Bending iron pipe, 288 
Bengal lights, 396 
Beuzol magnesia, 408 
Berenices, stars in Coma, 388 


Bessel, 55 
Bichromate : battery, 177, 287 


— for ad rae 198, 220, 289 
— powerful, 288 
cell, chemical action in, 88; 110, 153 
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Bichromate : cells, 39 
Bicycle: Facile with 5 ge ar, 47 
fork, brazing, 66 
Otto, 521 
pring, 460 
turning, 503, 547 
Bicycles: safety, 520, 543, 566 
tandem, 284 
tricycles and, 523 
Bilgram's gear cutter, 340 
Bills, mill, 174, 196 
Binegar accident, 542, 566 
Binocular v. monocular microscope 182 
Binoculars, 458 
Bird: taming, 506. 526 
the soaring, a mechanical problem, 509 


568 
e lathe and drill-p ress chuck 


Birmingham new station, mi 262 

Black : edged note paper, ink for, 392 
stockings, stained skin from, 286 

Blacking, paste, 371 

Blast, cupola, 218, 262 

Blaste, eand, 15, 135 

Bleaching : oil, Herzog's process of, 425 
ostrich feathers, 165 
shellac, 503, 547 

Blinds, wire, 284 

Block: instrument, Tyer’s, 393 
printing processes, photographic, 47 

Blowhole, plugging, 440 


Blowpipe: examination of mineralir 
before the, 390, 412, 431, 453, 478, 49 t, 
546, 567 

oxyhydrogen, 268 


petroleum lamp, 175, 219 
Blue shadow, 111, 133 
Blunt’s eelf-centring chuck, 4 
Boat: 16 

model, 221 

model engine and, 196 
Boating, 418, 438, 458, 503, 569 
Boats, lee boards to, 392 
Boiler : 353, 394, 416, 439, 441 

chimneys, 218 

cleaning stationary, 461 

copper coating, 571 

enamel, 288 

engine, 218 

explosion of a oles 231 

explosions in 1884 and the Beckenham 

isaster, 71 5 

for boat, 110 

furnace, +xplosion of gases in, 287, 307 

inexplosible, new, 147 

launch, 177 

model tug, 216 

pressure 1n, 242, 3.6 

query, 418 

vertical, 155, 221 

water capacily of, 67 

work, laying out sheet metal for, 537 
Boilers: and ships, steel plates fur, 169 

binta for cleaning, 252 

horse-power of, 38 

model, 395 

repairing, 177, 193, 216 

tallow in loco., 18, 39 

oe and rating, standard method of, 


thickness of copper plate for model, 
235 
Boiling white, 281 
Bone or ivory, marking, 332 
Bookbinding, 572 
Book- keeping, engineers’, 418 
Books: on brickmaking, 219 
on herbal medicine, 80. 110 
on veterinary 1 40 
Boot-cleaning machine, 181 
Boring: for water, 265 
lathe heads, 80 
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Boring mil}, 183 r Chalk water, reducing amount of lime in, | Cometa : and meteor rings, 301 Decima) time, 193 
mall wood handles Pad 461, 483 origin of, 277, 301, 822 Demonstration of the parallelogram of 

Bort, 32, 64, 85, 126 r Chambers, water, in ships, 886 Coming round, 345 forces, 283 

Botanical, 572 Chandelon's process for detecting strych- | Comma bacillus, 824 Density, vapour, 41, 869, 436 

Bottle, feeding, 221 nine, 121 Commercial organic analysis, 383 Dentistry, 550, 570 

08, 330 Changes incidental to old age, 253 Communication cords on railways, °61, | Designing, organ, 455 


Bottles, glass, cuttin 
Bottone, Mr 
ente, 11 
Bow, watchmaker’s, 484 
Bre ce, small, 109 
Brake : automatic vacuum, 382 
Carpenter, 241 
failure, another, 128 
gravity, 432 
Heberlein, 291 
power on the N.E. railway, 285 
steam, 832 
Brakes: continuous, 84, 217 
failures of, 500, 521 
new, 12, 94, 64 
on the G. and S. W., 64 
railway, 500 
Brandon s pues packing, 685 
Braes: and glass, 34 
colouring steel grey or black, 478 
embossing on, 162 
pickle for, 353, 372 
Braesing, electro, 15 
Brazing: bicycle fork, 66 
steel, 65 
Bread, wheat meal, its alimentary value 
pares with that of white flour, 
Breaking, horse taming or, 506 
Brick-burning on wet ground, 66 
Brickmaking, books on, 219 
Bricks : ornamental, 66 
setting, 265 
Bridge, Wheatstone, 109, 132, 153, 175, 219, 
257, 279, 519 
Brightening smal! goods, 506 
Brighton line, locomotives on the, 96, 527 
Britannia Company’s foot-power circular 
saw, 26, 219 
Brockelbank’s weather shield, 471 
Bronzing iron, 242 
Browning gun barrele, 87, 109 
Brown’s expanding machine reamer, 513 
Buckskin, staining, 176 
Building: construction, 265 
organ, 785, 547 
Burnham's double stars, 276 
Burning, lead, 19, 241, 287, 307. 329, 352, 
871, 416, 437, 457, 481, 508, 524, 547 
Butter: and its substitutes, discrimina- 
tion of, 892 
pure, 406 
spurious, 454 
testing, 310 


„ and his private correspond- 


CALCIUM and aluminium, 481, 519 

Calculations, wheel, 289, 308, 829 

Caloric engine, 395, 503 

Calorie in French thermal unite, 199, 385, 
43 

Calorimetry, 306 

Camera shuttere, Eleon's flashing lantern 

f and, 414 

Cameras, object-glass for telescopes and, 
450 


Camphor barometer or storm glaas, 405 
Camping stoves, 332, 383, 871, 894 
Cancri : alpha!, 864 
phi? and upsilon!, 429 
Cane-sugar, determination of mixtures of 
milk- sugar and, 165 
Cannel coal, 262 
Canoe, steam, 441, 459 
Canvas: waterprooting, 371 
Willesden, 484, 459 
Capstans, hydraulic, 330 
Carat, diamond, what is a? 89, 111 
Carbon: battery, 441, 458 
bisulphide in priems, Dr. H. Drap:r’s 
experiments in the use of, 183 
disulphide disinfecting lamp, 342 
oxidation of in galvanic cell, 55 
Cardew's voltmeter, 550 
Care and ure of microscope lenses, 385 
Carpenter brake, 241 
Carriages, steam, 266, 286, 32%, 352, 370, 
392, 415, 436, 457 
Case-hardened iron, 549 
Cussegrain, notes on the, 3, 72, 117, 127, 
149, 301, 365, 389, 413, 421, 452, 465, 
4&8, 519 
Cassiopeiw, Struve 8037, 563 
Cast: iron, turning, 112 
net, 18 
steel, welding, 289 
Casting iron on wrought sbafting, 456 
Castings: 418, 438 
annealed, 193 
warping and cracking of, 417, 480 
Catalogue for lending library, 416 
Cathedral, Lincoln, beam in, 242, 245 
Ceiling centres, plaster, 395 
Celestial objects, 2 enlargement of 
5 approach the horizon, 30, 256, 
38 


Cell: biebrom ate, 40, 85 
new standard, 469 
theory, bacteria and the, 558 
zine-iren, 39, 85 
Cells: Leclanché, 193 
porous, 288 
Cement: conductive, 416 
for marble, 442 
tor riin-water pipe, 220, 240 
Centrifugal force, 264 
Cephei, delta, 429 
— pair near, 452 
Cereals, origin of the, 195, 218 
Ceti, mira, 78 
Chain : titting fusee, 22t 
survez ing, 571, 572 


Chart, instructive form of weather, 517 
Check: workmen's time, 239 
Chemical : 550 
action in battery, 549, 570 
— in bichromate cell, 88, 110, 158, 547 
— of chlorine on lime, 135 
affinity, &9 
exam., 67, 87 
nature of cotton, 28 
pipelights, 19 
problems, 18, 41, 154 
soap reactions, 268 
test for arsenic, 67 
Chemistry : and chemical manufactures, 
359 


exam., London Univ., 109 
honours exam. in, 878 
inorganic, 373 
Curas : 20, 43, 69, 91, 118, 196, 157, 179, 201, 
225, 244, 268, 291, 312, 333, 355, 376, 398, 
420, 443, 463. 487, 508, 530, 552, 574 
Chicago clock, new, 300 
Chimney: draught in, 396 
pipe, 176 
stacks as uptakes for exhaust, 18 
Chimneys: boiler, 218 
high, 471, 501, 622 
Chisels, hints on making, 57 
Chloris- Baudet cell, 843 
Chlorophyll, 439 
Choke damp, 417, 438 
Cholera: bacillus, 150 
Dr. Kein on, 97 
inoculation for, 296 
tobacco and, 457 
Christofle, 132 
Chronic: cold in the head, 198, 220, 281 
rheumatism, 243, 286, 306 
Chuck: Birkmann’s lathe and drill prees, 


186 
Blunt's self-centring, 4 
drill, 329 
eccentric and oval cutting, 196 
hardening jaws of, 829 
Hartford crill, new, 49 
scroll, 66 
Chucks: drill, 288, 829 
wooden, 11 
Cincinnati observatory, reports on comets 
of 1883, 517 
Circle, 331 
Circuit, bell telephone, 569 
Creular saw, Britannia Company's foot- 
power, 26, 219 
Circumference of wire rope, 393 
Cleaning : boilers, hints for, 252 
glaes, 266 
marble, 274 
potato, 395, 137 
stationary boilere, 461 
Clock: alteriny, 16, 39 
eclipses of small hand of 21-hour. 288, 
329 


gongs, 197 
new Chicage, 300 
novel, 282, 303, 414 
repairing. 132, 153 
wheel, fixing, 16 
Clockmaking, watch and, 137 
Clocks, and Watches, and Bells,” Sir E. 
Beckett's, 479, 520 
Clocks: alarum, 129, 168 
and watches at the Inventions, 421 
strike, how should, 349 
Coal: and coke, sulphur in, 199 
and iron, 75 
consumption of in Atlantic liners, 197 
Coal-gas, improving light of, 16, 88, 65, 
85 


Coal-mines : detection of explosive gases 
in, 389 
ventilation of, 547, 567 
Cocsine, menthol as a substitute for, 451 
Cocoa-nut oil, 284 
Codeine, new teat for, 552 
Codes, telegram, 437 ` 
Cod-lhiver oil, test of, 6 
Co-etticient of centrifugal force, 264 
Coil: condenser for, 135 
eight-inch spark, 59, 81. 154, 195, 242 
induction, 40, 66, 178, 416 
— rotations, 665 
intensity, 111, 874 
medical, 133, 239, 242, 264, 285 
regulator 550 
shucking, 40, 66, 134, 395, 488 
spark, 440, 460, 483, 504 
C niis, how to make a set of resistance, 217, 
234, 257, 287, 330 
Cold: chisels, hints on making, 87 
in head, chronic, 177, 220, 284 
Colliery : explosions, 411, 432, 567 
ventilation of, 39 
warnings, 412, 504, 525 
Collimation, 121, 154 
Collision, Binegar, 586 
Colitsions with icebergs, preventing, S86 
Colour: correction of achromatic tele- 
scopes, 316, 447, 470 
— of double objectives, 559 
light and, 229 
Coloured glass and artificial gem», 468 
Colouring: and enamelling photographe, 
266 
matters of flowers and fruits, 273 
— of leaves, 508 
Colours of shadows, 121 
Coma Berenices, stars io, 388 
Comet : Barnard's new, 475 
ob, Water, 345 
Temyel's, 122 


284, 804 
Commutator, 353 
Comparison of tides, 257, 868, 434 
Complexity in machinery, 23 
Composite portraits, 59 
Compound: engines, L. and N.W., 262, 
873, 461, 476, 500, 641, 566 
— triple, 479 
— valves in, 378 
eyes and multiple images, 74 
Compressed air, physiological effects of, 
9 


392 
Concrete, Portland cement, 197 
Condenter, surface, 240, 263, 353 
concn engine, 808, 330 
Cone pedala, 218 
Conics, 87, 109 
Connections, electric bell, 394 
Consumption, verbascum for, 334 
Continuous brakes, 84, 217 
Copper : and lead in wine, test for, 351 
plate for model boilers, thickness of, 
235 
wire, weights of, 572 
Copper-coating boiler, 571 
Copper-zine battery, 199 
Copyivg process, ferro-prussiate, 242 
Cor Caroli, 233 
Cores: pipe, 16 
sand for, 458 
Cork frames, 288 
Corn marigold, double, 411 
Corns, new remedies for, 601 
Corona, solar: Dr. Huggins on, 6 
photographing the, 211 
Coron:v, new (7) double in, 518 
Corrections for equal altitudes, 211 
Correspondent, our unconquerable, 11 
Cosmogony, Mosaic, 105 
Cost of locomotive, 395 
Cottage, cost of, 265 
Cotton : chemical nature of, 28 
plant, 75 
Counterbore and facing bar, 476 
Coulomb or weber, 241 
Couplings, safety, 328 
Course-readipg attachments for transits, 
Nixon's, 297 
Cowl, lobster-back, 459 
Cox- Walker's electric tell-tale, &c., 511 
Crabs, hermit, 88, 109 
Cramming in physieo - mathematical 
science, 827 
Cramp, writer's, 481 
Crank: axles, 235, (260, 284, 802, 324, 319, 
366, 368, 389, 412 
throw of, 155 
Crankshaft, proportions, 134 
Cranks, turning, 131, 262 - 
Creation : six days of, 78, 105 
what is? 345, 367, 388, 412, 427, 475, 
2, 517, 542, 546, 565 
Critical methods of detecting errors in 
plane surfaces, 98 
Crystal models, new method of forming 
by plaiting, 56, 105, 171, 324 
Crystals of the regular system, optical 
anomalies in, 120 
Cubic feet of air per minute, 178 
Cupola blast, 218. 262, 571 
Curious optical effect, 127, 167 
Currenta, extra, 547 
Curve, radius of, 571 
Curves: for specula, 278 
of large radius, 435 
Cusworth's panoramic tripod, 467 
Cutter bar: Haydon’s, 177, 198 
— grinding tools for, 433, 499, 543 
simple for bin. lathe, 433 
Cutter bars, cutters, and tool edges, 225, 
269, 813, 357, 399, 455 
Cutting: discs, 810 
ebonite, 288 
glass bottles, 308, 830 
iron, 284 
pipes, 67, 109, 181, 153, 175 
rubber discs, 330 
screws, 11, 15, 18, 87, 281, 808 
threads of screws, 60, 103, 126, 129, 189, 
235, 259, 281, 303, 326 
tools, diamond for, 107, 126, 291 
wards of keys, 416 
e plants vary when propagated 


Cygni: (16), 364, 409 
(61), 888, 409 
Cylinder for engine, 133, 155 


DANGEROUS lubricants, 6 
Daniell cell: improved. 170 
sulphate of soda in, 540 
Dark : room, wooden sink for, 242, 264 
slide, leaky, 265 
transit of Jupiter's 4th satellite, 10, 233, 
456 
Davey “enfe” domestic steam motor, 
532 
Day-glow, Mercury in the solar, 256 
Daylight: occultation of Aldebaran, 42. 
451, 474, 497, 633, 562 
secing stars in, 388, 409 
v. lamplight for microscopie observa- 
tion, 564 
Dead or gravity escapements, 16, 3%, 65, 
85 


Dend centre: 459 
for lathes, Hampson's, 388 
Deafness, 439, 458 
Dean Switt and the Martial eatellites, 
211 


Developer: Eder's, 453 
for dry plates, 88 . 
new, containing sulphite of ammonia, 


Newton's ferrocyanide, 120 
Developing formulæ, 485 
Diagram, indicator, 17 
Diagiams : errors in indicator, 318 
slide-valve, 12 
Dials, enamelling, 152 
D:cmeter : of Mars, 211 
of tube, 221 
Diamond: carat, what isa? 89, 111 
fixing and setting for cutting tools, 
291 
for cutting tools, 107, 126 
tools, 126. 149, 173, 191, 240 
Diazo-xalicylic acid sulphate, 108 
Dies, taps and, 88 
Differential equation, 265, 286, 307, 828, 


351 
Diffraction: Amphipleura pellucida und, 
35 


spectroscope and star spectroscope, 147 
Digestion of foods, time required tor, 164 
Digitaline, new reaction for, 450 
Dimensions and movements of waves, 450 
Disappointment, a, 218 
Discs: cutting, 310, 330 

glase, 323, 365, 454 

star, 519 
Disease producers, alkaloids as, 535 
Disinfectant : carbon disulphide lamp as 

n. 342 

mercuric chloride as a, 186 
Disinfection and disinfectants, 310 
Distance of the moon, 301, 345, 347 
Distempering, 262 
Documents, legal right to possession of, 

805 


Dodges for amateur photographers, 25 

Dome, observatory, 395, 437 

Domestic: illuminants, mineral oils a“, 
9 


magneto bell, 295 
recip. 8, 76 
steam motor, Davev, safe, 532 
Double: corn marigold, 411 
electric bells, 199 
objectives, colour correction of, 569 
star Struve 1959, 474 
stars, 78, 146, 168, 187, 212, 233, 256, 257 
276, 347, 410, 428, 451, 517, 539 
— Burnham's, 276 
— Gaudibert’s observations of, 276 
— separation of, 276, 300, 347 
— 5 the, 10, 30, 31, 169, 231, 
45: 
Draconis, alpha, 364, 388 
Drainage, land, 64 
Draper's experiments on the use of carb n 
isulphide ia prisms, 183 
Draught in chimney, 596 
Draughtsmen, red printe for, 560 
Drawings of theta Orionis, 9 
Drayron's, Col., glacial epoch, 167 
Drill: chuck, new Hartford, 49 
chucks, 258, 329 
Drilling: rough plate glass, 332 
square holes, 134, 164 
Drills: and taps, 528 
twist, 18 
Driving: axles, loco., 34, 150, 172 
sewing machine, 199 
wheel of loco., largest, 18 
Drop shutter, Sargeant's patent, 838 
Dry: battery, Skrivanoff s, 178, 197, 221 
plates, developer for, 88 
— handling and development of, 516 
Dumpy level, adjusting telescope for col- 
limation in, 370 
Durability of leather and gelatine nega- 
tives, 142 
Dust, electricity and, 377 
Dye, new hair, 363 
Dyeing of feathers, 561 
Dynamo: 64, 128, 130, 176, 220, 221, 373, 
503, 569 
construction, 483 
faulty, 240 
for electro-plating, 485 
Gramme, 41, 64, 130, 220, 524, B48, 570 
hand, 222 
horse-power of, 458 
machinery, 415, 479 
plating, 16, 130 
shunt, 484 
small, 134, 372 
thirty-light, 147, 261, 564, 571 
wire for, 181, 418, 419, 483 
Dynamos: for practical purposes, 571 
relation of E.M.F. to sise and speed of 
133, 154, 176, 219 


EARTH : interior temperature of the 


436 i 
longitude of at perihelion, 121 
Earthenware, 89, 110 
Earthy and other minerals, 181 
Easton s syrup, 605, 520 
P. bonite, cutting, 288 
Eccentric and oval-cutting chuck, 196 
Eclipse: of March 16, solar, 8, 123 
— effect of on readings of sun thermo- 
meter, New York, 123 
of Sept., 1885, 54 
of moon, March 3, 1885, 277 
Eclipses: Mr. Peareon a partially graphic 
method of computing, 123 215, 322. 
425, 410 
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Bekipee : of anal band of 24-hour clock, Engraving with acid, 40 Focal: distances of images, 415 Ginger-beer plant, 484 
288, 329 vings, photographing, 112 lengths of different forms of telescopes, | Glacial epoch, Colonel Drayson ;. 167 . 
soler, and occultations by the moon, En rgement of celestial Sl ject as they 800 Glaciation, Junar, 126, 1 5 389, 568 
188 approach the horizon, apparent, 888 ] Foci of lenses, 858 scampi bora cutting, 308 , 380 


Eder a developer, 458 Entomologists, nitro-benzole for, 365 Focus of an achromatic object-glass, 167, 
Edison's electric pen, 196 Equa tcn: differential, 265, 286, 307, 828, 485 cleaning, 286 416 
Eémunds thread, the, 280 Fog, preventing collisions with icebergs and artificial gems, 468 
Education, technical, ‘and the apprentice- N mounting, 550, 562, 570 dies, 823, 865 
ship system, 182 — Wray 's new universal, 486 Foods : hot, in hot climates, 372 drilling, 332 
ies preserving, 279 Equatorial motion from an altazimuth time required to digest different, 104 hardened and tempered, 26 
keys, 802 one, 473 Foot, flat, 193, 289 optical new, 519 
Electric : accumulator, 152 Escapement, Hart’s pendulum, 820, 366 Force : and motion, 89, 111, 182, 158 platinising, 49 
batteries, recent improvements in, 94 Escapements, gravity and dead, 16, 88, 65, pump, easing, 526, 549 soluble, 54, 120 
Bell, Jolin’s, 483 85 Forces, demonstration of parallelogram and polishing, 101 
bells, 39, 176, 964, 286, 288, 806, 549 Eesence of ginger, soluble, 108 of, 283 
= connections of, 240 Eternity of matter, 64, 81 Forms of leaves, 164 transferring pictures to, 155 
zr double, 199 Ether freezing apparatus, 424 Formula: develcping, 485 window, 4 
Dar 461, 483, 504 Evolution : 212, 284, 256, 257, 278, 200, 803. optical, 109 8 working, 39 8 
Fracture of water: ga tube, writing on, 
. of on development of in the vegetable kingdom, 587, 558 416 N Glasses, opera, powerful, 15 
Exam. : chemical, L. U., 67, 87, 109 Frames, cork, 288 Globe valve, hexagonal parts of, 218 
ivate installations of, 531 geometrical science, 526 France: northern railway of, 810 Glucose: 176 
ting, 263 London Int. Se., 134 western railway of, 810 action of on Fehling’ s solution, 221 
— by batteries, 266 science, 461, 483 a Institutes novelty exhibition, Glue, liquid, 290 
= of trams, 395 Examination of minerals before the blow- Glycerine and ita uses, 498 
meter, Miller's new, 25 pipe, 390, 412, 481, 453, 478, 498, 546, Fie reeds 288, 898, 487, 457, 481, 503, 524, | Gold : and the Mint, 550 
motor, 572 667 550, 57 mystery, use and test aioe 193, 284, 257 
pen battery, 242 Examinations, science and art, 588 . 484, 525 plating, 381, 871 
pea, Edison's, 196 Executors, 305 French : beans, preserving, 502 __ refining, 460, 482 
railway in Philadelphia, 425 Exercises in technical analysis, 2, 138, polishing, $28 Good manners, plea for, 10, 84, 55 
tell-tale, Cox- Walker's, 511 204 thermal units, calorie or, 193, 865, 435 f. Governors, 331 
: 440 Exhauat pipe, 134, 176, 199 view of the prime meridian, 473 Grammatical terminology, 167 
advisers, to, 189 Exhibition: awards at the International | Fresh water and salt, 146 Gramme: armature, 220 
bell 55 Inventions, 583 Fret saw, 570 dynamo, 41, 64, 67, 180, 220, 524, 548, 
decomposition of water, 243, 370 electrical, at Paris observatory, 138 Friction : experiments on, 27, 81 570 
axsbibition at the Paris Observatory, Franklin Inztitute's Novelty, 187 lubricating oils and the coefficient of, | Granule battery, 44 
7138 International Inventions, 203 227, 248, 208 - Grapbic : arts, Ziectrolyais i in the, 817 
making for amateurs, 511, 271, 292, 814, 337, a a 400, 421, Fuel: air and, 484 method of computing eclipses, ocoulta- 
` 444, 465, "489, 510 632, 55 aseous, natural gas and, 1 tions, &c., Mr. Pearson's, 123, 188, 
machine, Von s, 283 Exhibitions and scho ait royal, 155 quid, 228 « 215, 322, 328 ; 
. ppman 's apparatus for, Expanding 5 321 Fulcrum, 309, rie ve Graritz aan 34 PERNT 
pansion : of metals, 807 , Fusee: chain, fitting, vity : escapementa, i 
. and their construction, 5 steam, 331 lever, 87 85 
resistance in cells, 414 ` Experiments: on friction, 27, 81 Fusees for projectiles, 111, 154, 284 brake, 432 
weather vane, 411 with gelatine online 426 Leclanché, 240 
Meewicity : and dust,” 877 with the siphon, 97 GALL liquors, logwood and, 417 *acape wheels, 108 
' gt the Inventions, 377 Exploration of Africa, 427 Gallium, 100 Gray's water microscopes, 620 
atmospheric, 274, 450 Explosion : of a safety boiler, 231 Galvanised iron pipes, 485 Grease : bearing, 396 
dangers of mechanical generators of, of gas in boiler tube, 37 Galvanising nails, 569 pitch, 174 
1 ar ee Explosions: boiler, in 1884, 71 Galvanometer: 370 Great: Eastern engines, 41, 527 
h | rooms, 455 colliery, 411, 482, 520 astatic, 303, 348 - Northern engines, 5:7 
Exectro-brassing, 15 in paraffin oil lamps, 48 Gaiffe's new medical, 468 ‘Western broad-gauge locomotiva; 150 
Eketro-chemical, 16, 89, 65 Explosive. gases in coal- mines, detection | Obach’s, 505, 528 — railway, 128 
Electrolysis in the graphic arte, 317 reflecting, 184 » 265 
Bectzo-magnet : 17, 418, 488 Expresa: idl s: Midland 5 459 Rosenthal's, 296 Green pear, bi af S 502 
long distance, 221 , 461 vertical, 378, 416 Greenhouse, heating, 6 
Neetro-magnetiam. 85 Eyepiece, Ra 121 Garments, re-dyeing faded, 363 Greenwich : observatory, new telescope 
3 Eyepieces, 323 Gas: and i for, 845, 847, 36 
Dr. Marshall Watts s, 209 | Eyes: compound and multiple images, and its applications, 835 visitation, 819 
Mectro-motive: action of illuminated 74 battery, Kendall's, 557 Gresham lectares, 121 
edenium, 339 two, better than one, 517, 523 cheap, 155, 268 sierra tools for Haydon’s ent ter · bar 
of dynamos, relation of to size and explosion of in role tubes, 971 499, 543 
speed, 133, 154, 175, 219 | flow of in pipes v 1416 67, 109 
motor: 175, 286, 289, 505 F. R. A. S., letters by, 30, 77, 121, 167, improving light of gee 16, 88, 65, 85 wheel, 
patent, 438 211, 266, 300, 845, 888, 427, 473, 517, lime, composition of, 88 Goiana, truéing, 19, 40, 65, 88, 108, 180 
reversing gear for, 570 562 liquor, value of, 88, 109 152, 174, 195, 219 
Ritchie's, 15 Facile bioycle with speed gear, 47 locomotives, 456 Grooves of pulleys, 670 
Bectro-plating : 155, 197 Facilities, modern Zeri, 116 manufacture of illuminating and heat- | Ground, tennis, 239 
ôynamo for, 485 : Fac-simile telegraphy, ing, 182 Gum: for micro. slides, 89, 111, 182 
r, 331 Faded garments, re ing? 362 natural and gaseous fuel, 1 juniper, 110 
Mectrtyring, 196, 274 Failure, another brake, 128, 150 producing apparatus, 524 Gun-barrel browning, 87, 100 
Elements, tranamatation of, 469 Failures: of brakes, 521 purifier, 41 Gun-metal, 40, 66, 88, 180, 152, 174, 196 
EAH riphery of, 417, 438 unreported brake, 507 reaction Whee), 219 219, 289 
i hashing in lante ra and instantaneous Farm: pests, injurious insects and com- | tanks, 15 Gunnery, German, 545 
ee shutter, 411 mon, 228 water, een light, 385 Guns, range of, 388 
Emery wheels, home-made, 75 work, steam engine for, 505, 548 Gas-bags, American, 87 
484 Fast trains, 451 Gas-burners, c aenea tiye; 199 HAIR aye, z na 868 
Employer’ ility act, 127, 305 Fastener, lathe belt, 317 Gas- ne elementary principles of the, | Hammer, pianoforte tuning, 37 
Employment at the arsenal, 607, 526 Fasting and the Jews, 67, 86 Hampeon’s e dead-centzo for fathes, 386 
Nalseion, 12185 to make a highly-sensitive Feathers: bleaching ostrich, 165 J. K. P. a, 459 Hams, leather, 19 
gelatine, 163 dyeing of, 561 Gas-engines: 11, 89, 348, 368, 378, 896, 443, | Hancock’s inspirator, 306 
Raamel: boiler, 288 February, 1904, full moon in, 77, 121 3 Hand: — 64 
468 Feeding bottle, 221 dynamo, 22 
: : and colouring photographs, | Fehling’s solution, action of glucose on, gasoline for, 18, 87, 264 Handbook ot the maps of the Ordnance 
7 l 221 king i 35 18 86 Survey, 80 
8 . Fergun a a s combined bee swarmer and | small, 287, 3 Hard water, soap for, 265 
"İn Báturn's ring, 81, 77 ver, Gases, 5 of explosive, in coal - Hardened and tempered glass, 28 
Engine: angular advance of crank of, | Ferrier hat Soulier's plates, 19 mines, 889 Hardening lock springs, 152 
503 Ferrocyanide developer, Newton's, 160 Gas- holder, 89, 89, 111 Harmonium : 178, 199, 286 
boiler, 218 Ferroprussiate copies, 242 Gas-maker lamp, Wood's, 139 fittings, 220 
caloric, 306, 503 Ferrotypes, varnish for, 409 Gasoline: for gas- engines, 18, 87, 964 Harmoniums: t holes for, 241 
condensing, 308, 830 Fever, scarlet, 572 generator, 241 separate organs for, 171 
@ementary principles of the gas, 383 Field: in opera glass, size of, 388 Gas-producing apparatus, 418, 488, 458, Harp, olan, 168 
Wielding's high-speed, 556 microscope, pocket, 502, 517 481, 547 Harpoon, retrieving, 142 
horizontal, 372 Field-glasses, high power, 365, 413, 430 Gandibert’s observations of double stars, | Hart, pendulum surement of, 820, 386 
ders power of, 878, 804 Fial high-speed engine, 556 Hartford drill chuck, 49 
lathe, crew cutting on the, 496 Films, Iiquid, 201 Gene: water, 134, 154 Harvard Co Observatory, 211 
launch, 155, 263 Filter, 358 Wyke's screw-cutting, 273 Hay, stacks of, ascertaining contents of, 
marine, disabled, 241 Filter pipe, Col. Ross's. 294, 827 Gauger, testing, 111 
mode], 110, 196 Filtering: acids, 111, 138, 153, 197 Gear: automatic 1 895 Haydon's cutter-bar : 177, 15 499 
home-made, 3, 23 water, 487 cutter, 5 9, 840 tools for, 488, 499, 548 
15A, 219 Finance, 199 valve, 288 Hase, W sun shines, 427 
power of, diminished, 873 Fire in a river, 464 wheels, internal, 19, 40, 86 Head : chronic cold in, 177, 198 
amy 994, 416, 419, 503 Fire-alarm, a new, 495, 522, 528 e of, 892, 486, 572 singing noises in the, 41, 96 
gas, 331, Fire-engine furnaces, petroleum for, 14 Gearing : acklash in, 861 Heat: for workshop, 396, 417 
steam, largest, 275 Firiog mines, 482 looped aa by, 850, 887 specific, 41, 483 
Westinghouse for flour-mills, 370 Fixing baths, recovering silver from, 341 wheel, 263, 284 Heating : and F gas, manufac- 
Engineers, royal, 283 Flame: luminous, 395 Gelatine : emulsion, amateur preparation ture of, 182 
Eng incers’ book-keeping: 418 sensitive, 199 of, 168 by steam, 550 
Engine-making at home, 23, 95, 112, 128, | Flames, luminosity of, 431 emulsions, experiments with, 426 greenhouse, 527, 549 
147, 154, 169, 175, 192, 204, 216, 293, Flat: edge lathe Sheel 193 negative? durability of leather and, | room with steam, 65 5 
15, 445, 534 foot, 198, 289 Heberlein brake, 391 
es: com valves in, 373 Plats grinding and polishing, 323 Game 15880 glass and artificial, 468 Heis 121 Persei, 822 
early cut-off. 59 Flexible wheels, 389 Generator : gasoline, 241 Helical teeth, 86 
11, 348, 368, 373, es 506 Flour-mills, Westinghouse engine for, dil gas, 19 Heliograph, 256, 266, 307, 829 
$79 Geneva watch, 41 H vure, 817 
Flow : of gas in pipes, 222 Geocentric co-ordinates of a place, 823 Herbal medicine, books on, 89, 110 
. i 84, w a of water, 18 Geometrical : 242, 263, 285, 306 Herculis, 1 187, 211, 288, 256, 276, 277, 
= compound 22 8 Flowerpots, 138, 154, 197, 198, 477, 520 science examination, 526 300, 301 
and S. W. a Flowera and fruits, colouring matters of, | German: gunnery, Hermit crabs, 88, 109 
and 8 ae 87, 277 et 278 latbes, 325, 542 Her ge process of rapid oil bleaching, 
ILB. and L., 198 aS Flue-pipe hole, packing, in roof, 197 silver, tarnished, 198 
model for paddle-boa: ux for N 808 Gilding watch movements, 158 Hexagonal parts of globe valve, 218 
Seow Midland. 12, 34, 67. 94 a a 172, | Flywheel : and its bearings, 95 Gimé accumulator, 475 History of the tidal problem, 477, 490, bte 
217, 225, 265, 522, 541, 566 cover for, 65 Ginger : ale, 480 : Holes, 2 
Worth-Kastern, 262 for engine, 310, 880, 893 plant, 4£4 Holtzapffel, dubious core in fifth yolume-. . 


wipe eam pound, 479 o ‘lathe, 199 soluble essense of, 168 of, 564 
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e : engine making at, 23. 95, 112, 128, Jupiter: 211, 238, 800 Light: experiments in, 571 Management, locomotive, 487 
147, 169, 175, 192, 204, 298, 445, 534 dark tranait of fourth satellite of, 10, 55, incandescent, water gas, 885 Manchester: accident at, 825. 391 
trainer, 485 168, 188, 256 of coal gas, improving, 16, 88, 65. 86 Sheffield and Lincoln engines, 198, 265 
Home-made: engine patterns, 3, 23 — of third satellite of, 78, 188, 233 private Nations of electric, 681 Mandrel: new expanding, 821 
microscopes, 562 new red spots on, 282 submarine, 197 noses, 124 
tenta, 19 partial occultation of Sat. I. by Sat. III., | wave theory of, 278 traversing. German Jathe with, 542 
Honey, artificial, 538 122, 212 Mandrels: interchangeable, 13, 60, 84, 


Horizon, apparent enlargement of celes’ ial 
3 as they approach the, 30, 256, 


Horisontal engine, 872 
Horse-power : indicated, 16 


of ine, 373. 
to drive a millstone, 371 


pour baths, 38 
food in hot climates, 872 
water, 462 
Hot-water pipes, 372 
House duty, inhabited, 85 
Huggins, Dr., on the solar corona, 6 
iat Carer eyepiece, 121 
Hy ties, 549 
Hydraulic: capetans, 33) 
machinery, liquid for, 15 
ram, 418, 437, 440, 458, 481, 503, 522 
Hydrogen : ve oxygen m, 221 


e, 241 
Hommes ares ae 
, new, 
Hyperion, 78, 122, 146, 187 


ICEBERGS in a fog, preventing colli- 
sions with, 888 

Diluminants, mineral oils as domestic, 215 

Illuminating and heating gas, manufac- 
ture of, 183 f 

Images: compound eyes and multiple, 
7 


4 
focal distances of, 415 
Incandescent: lamp, 177, 196, 221 
light, water-gas, 385 
Income-tax. 527, 549, 569 


Incubator, 504 
Indicated horse-power, 16 
Indicator : 17 
— errors mate 
— paper, 17 
my of, 318 
Indelible e fod ink, 275 
Indiar ubber 2 cu ° 330 : 
3 Kc., at the Exhibition, 


Induction coil: 40, 66, 416 
eight-inch spark, 242 
faulty, 178 
rotations, 565 
Inexplosible boilere, 147 
Influence machine, Wimshurst's, 460 
Inhabited house duty, 85 
Ink s S black-edged note-paper, 351, 
8 
indelible stamping, 275 
rubber stamp, 415, 436 
Inoculation for cholera, 296 
Inorganic chemistry, 373 
Insects, injurious, and common farm pests, 
228 


Inspisators, Hancock's, 808 
Installations of electric light, private, 531 
Instruments: astronomical, 623 
automatic musical. 848, 865, 891, 412, 
433, 436, 454, 550, 668 
musical at the Inventions, 555 
Insulators, 264 
Intellect, march of, 11 
Intelligence of tortoises, 155 
Intensity coil, 111 
Interchangeable mandrele, 18, 84, 128, 147, 
191, 235, 200 
Interiors, photographing, 75 
Internal: gear wheels, 86 
resistance of battery, 219 
International Inventions Exhibition : 203, 
227, 248, 271, 292, 314, 337, 359, 877, 
400, 421, 444, 406, 459, 510, 532, 555 
awards, 533 
United Asbestos Co.'s exhibit at, 368 
Triah : degrees, 503 
land act, 85 
Iron: and zinc cell, 39, 85 
as an element in tLe batt: ry, 450 
bronsing, 242 
case-hardented, 549 
cast, turning, 112 
coal and, 75 
cutting, 284 
joista. rolled, 112 
moulding, 264 
nitrate of, 328 
on wrought shafta, casting, 456 
pipes, galvanised, 485 
protosulphide of, 603 
rusting, 528 
sheet, 284 
tubing, bending, 288 
ongery, cutlery, &c, at the Exhibi- 


tion, 489 
Isochromatic photography. 220 
Ivory or bone, ma: king, 332 


J ASLOOHEOFE’S new battery, 297, 


Japan, etrirping, 135 

Jerks in railway trains, 261, 304 

Jewe, fasting and the, 67, 86 

Johnson, Dr., opinion of mechanics, 111 
Jolin's electric bell, 483 

Jovian phenomena, tele cope for obsery- 


Fuer lemon, 88 
Juniper, gum, 110 
Junket, 256 


. of satellites of with Zin. og., 
1 


Justice’s manual, 305 


KENDALUL’S gas battery, 555 
Kerosene lamp, 41 
Keys: elastic, 802 

wards of, cutting, 895 
Kiln, potter's, 155, 197 
King’s Cross accident, 482, 457, 476 
Klein, Dr., on cholera, 97 
Klinkerfues’ barometer, 882 
Koocking in gas-engine, 66 
Koeh’s comma bacillus, 82 
Koumises, 968 


LABBEZ telemeter, 248 

Laboratory, soldering and repairing 
platinum vessels in the, 186 

Lacquer for lamp, 155 

Lacquers, coloured, 168 ' 

Lactic acid in milk, 625 

Lalande-Chaperon battery, 197 

Laminated armatures : 82, 56, 104, 129, 


gas maker, Wood's, 189 
incandescent, 177, 198, 221, 240 
lacquer for, 155 

Lamps: kerosene, 41 
lantern, 41 


mineral oil, 108, 127, 150, 169, 192, 216, 
ine j 
paraftin oil. explosions in, 49, 82, 108, 


194, 260, 325 
Land drainage, 64 


Langley, Prof., on the solar rays and tke 


atmosphere, 185 
Lantern : a reflecting magic, 561 
Elson’s flashing, 411 
lamps, 41 
optics with the, 16, 38, 61, 65, 108 
oxyhydrogen, 67. 87 
slides, mak ing, 403, 546 
the: 38 


e: 
and drill press chuck, Birkmann'e, 186 
belt fastener, 317 
heads, boring, 88 
— setting, 181 
mandrels, ehucks, &c., 60, 83, 104, 264 
matters, 35, 56, 60, 82, 104, 124, 148, 173, 
190, 214, 218, 235, 258, 280. 302, 326 
points of a gcod, 449 
polishing wood in, 190 
rovidence screw-cutting, 404 
screw-cutting on the engine, 495 
trueing, 572 
wheel, how to make a cheap, 191 
with traversing mandre!, German, 542 
with vertical slide, 850 
Lathes: dead-centre, 483 
German, 325 
Hampson's dead-centre for, 886 
Lathework snd optical instzuments, 543, 


568 
Launch: boiler, 177 
engine, 155 
1. h. p. of, 16 
steam. 572 
Laundry, ventilation of, 66 
Law. patent, 174, 417 
Lead: and copper in wine, test for, 351 
bath, the, 515 
burning, 19, 241, 287, 807, 329. 352, 871, 
416, 437, 457, 481, C03, 524, 547 
Leaky tank, 503 
Lease, 349 
Leuther bindings and gelatine negatives, 
durability of, 142 
Leaves, forms of, 164 
Leclanche : batteries, 147 
cells, 11, 174. 193 
chemical action in, 547, 570 
gravity, 240 
Lecture illustrat iona, 542 
Lee boards for boats, 392 
Legal : 528 
name, 306 
aa 15, 17, 38, 87, 256, 305, 349, 


telephone query, 524 
Isite anu Swannipgton railway, ¿8, 


4 
Lemon juice, 288 
Lens: making, amateur, 424 
shutters, 61 
stops to photo., 155 
Lenses: foci of 353 
miero, proper care and use of, 885 
photo. 67 
positive and negative, 927 
spectacle, 196 
Leonis : gamma, 257, 429 
(60), 322 
Lever: furee, 87 . 
watch, 88 
Library, catalogue for lending, 416 
Life: of an oyster, 140 
without oxygen, 457 
Lift, ware house. 484 
Lifung: bar, 505, 525, 548 
water, 175 
Light : and colour, 229 
tquation of, 517 i 


Lighting; bichromate battery for, 196, 
3 ; 


electric, 268, 268 
public, 176 
with battery, 265 
Lightning : a difticulty, 388 
conductors, 266, 286, 307 
effects of, 561 
struck by, 3(8, 329, 352 
ights: ancient, 547 
engal, 396 
Lime: grey acetate of, 874 
i k water, reducing the amount of, 
461, 483 
Lincoln cathedral, 242, 285 
Lining, hat, 524 
Linkwork for slide-valve, 240 
Lippmann’s for electric 


fuel, 228 
glue, 290 
Liquor, value of gas, 88, 109 
List 551 trains — corrections and additions, 
Liverpool Astronomical Society, 472 
Load: on short span, 419, 49 
safe, 502 
Lobster back cowls, 459 
Lobsters, Norwegian, 146 
Loco. slide-valves, 508 
Locomotive : care of, 508 
cost of, 895 
driving axles, 34, 150, 172 
driving wheels, largest, 18 
gas, 456 
Great Western broad gauge, 150 
management, 487 
mechanics, 196 
Locomotives : 16 
compound, 476, 500 
G.N., 527, 569 
L.B. and B. C., 87, 527 
M. U. and L., 193, 265 
Midland, 12, 35, 64, 84, 128, 150, 172, 265 
N. E., 262 
old, 108. 150, 172, 192 
on the Brighton line, 96 
shortness of steam in, 12 
Logarithms: 391, 415 
rising, 64 
Logwood and gall liquors, 417 
London: and Noith-Western engines, 41, 
86, 830, 352 
` — compounds, 262, 373, 566 
and 8. Western engines, 36 
Brighton and 8.C. engines, 87, 527 
Int. Sc. exam., 134 
Longitude of earth at peribelion, 121 
Looped figures by gearing, 850, 367 
Loas of power, 354, 372 
Loud-rpeaking telephone, Ochorowicz, 
229 


Lubricant fur emall machinery, 19 
Lubricants : dangerous, 6 
railway axle, 217 
real value of, 189 
Lubricating : bearings. 870 
oils and the coefficient of friction, 208 
Lubrication : 309 
railway axle, 325 
Lubricatorx, 8 
Luminous paint, 467 
Lunar: glaciation, 126, 167, 389, 427, 563 
objecta, 103 
perturbations, 121 


MACARONI, 76 
Machine: boot-cleaning, 131 
cork-cutting, 569 
magnets, 393 
planing, 18, 458, 527, 549, 569 
reamer, Brown's expanding, 518 
roolas, electricity in, 455 
tools and machinery, 337 
Wimshurst, 196. 219, 310, 460 
Machinery: complexity in, 28 
dynamo, 415, 453, 479 
lubricants for smal), 19 
machine tools and, 337 
Machines: milling, new attachments for, 
362 
planing, 46, 160, 338, 402, 459, 606 
Magi: Mazzaroth and the, 167 
Spica and the star of the, 154 
May ic-lantern, reflecting, 561 
Magnesia: benzol, 408 
estimation of, 374 
potash and, 436 
Magnesium, artifiial white light with, 
473 
Magnet, electro, 17 
Miuguctic: declination in Yorkshire, 427 
machine, experiment with, 241 
moment, 241, 263, 263 
telephone, 558 
Magnetism, questions in, 39 
Magneto: bell, domestic, 295 
machine, 393 
Magnets, extra strong, 240 
Magnifying : power of reflectors, 520 
powers of a bygone age, 451 
Magnitude of small stars, 67, 77, 87 
Mails, pneumatic transmission of between 
London and Paris, 82 
Malt as food, 119 
Man: antiquity of, 106 
prehistoric, 809 
103 o, 11, 14, 80, 31, 60, 62, 77, 79, 
10 


126, 147, 191. 285, 280 
lathe, 56, 104, 264 
atnndard, 149 
trueing, 173 
Manganese, steel, 12 
Manners, a plea for good, 10, 34 
Manufacture: of illuminating and heat- 
ing gus, 182 
of sodium, improvements in. 94 
Manuren, phorphoric acid in, 36 
Maps: of the Ordnance Survey, handbook 
of the, 30, 107, 121 
of the stars, photographic, 297 
Marble: cement for, 442 
ornament, 527 
Marigold, double corn, 411 
Marine : engine, disabled, 241 
piston speeds, 15 
Mars: diameter of, 168, 211 
satellites of, 168 
— Dean Swift and the, 211 
Martini-Henri rifle, 110, 309 
Mathematical : 878, 394 
astronomy, 256 
problems, 483 ; 
oa and science, 327, 349, 369, 
48 
Matter, eternity of, 64, 81, 106 
Matters, lathe, 214, 218, 235, 258, 280, 802, 


326 
Mazzareth and the Magi, 167 
Measurements, electric, Lippmann’s 


apparatus for, 512 
Mechanical: effects for diorama, 396 
generators of electricity, dangers of, 75 
matters, 14, 134 
question, 353, 372 
problem, the soaring bird, 509, 568 
telephone, 447 
Mechanics: 288, 332, 352 
Dr. Johnsen’s opinion of, 111 
locomutive, 196 
Medical: battery, 178, 198 
coi], 138, 239, 242, 264. 285 
galvanometer, Gaiffe's new, 468 
Medicine: books on herbal, 110 
books on veterinary, 40 
Meeting, special, of the R. A. B., 211 
Melting steel in an ordinary cupola, 457 
Menthol asa substitute for cocaine, 451 
Mercuric chloride as a disinfectant, 186 
Mercury : as ballast, 146, 173 
in the solar dayglow, 256 
Meridian, prime, from French point of 
view, 473 
Metal surfaces, scraping, 888, 395 
Meta.lurgi:ta, to chemists und, 874 
Metallurgy, 18 
Metals, expansion of, 307 
Meteor: 126 
large, 347 
rings, comete and, 801 
Meteors, 126, 475 
Meter: Miller's new electric, 25 
water, 419 
Metre v. vard, 334 
Micronesia, prehistoric structures in, 267 
Micro- objective, 214, 268, 302, 827, 390, 413, 
526 
Microscope: adjustments, 238, 305, 351 
binocular or monocular, 88. 132 
construction, amateur, 127, 161, 169, 


193 
field, pocket, 502, 517, 540 
lenses, proper care and use of, 385 
measuring power of, 662 
mineral and rock sections for the, 342 
right-anzled prism instead of plane 
mirror in, 414 
slides, gum for, 89, 111, 182 
Stur, Beck's, 406 
Microscopes : Gray’s water, 520 
home made, 562 
Microscopical: 110, 151, 220, 309. 523 
observation, daylight v. lamplight, 56% 
` gtsining, 67, 87, 212 
Midland engines, new, 12, 34, 84, 128, 150, 
172, 217, 235, 265, 459, 622, 541, 666 
Milk, lactic acid in, 525 
Milk-sugar and cane-sugar, determination 
of mixture of. 165 
Mill: bills, 152, 174, 196 
boring, 133 
Mitler’s new electric meter, 25 
Milling : machines, new attachments for, 


36% 
tuper work, 164 
Millstone, horse-power to drive a, 371 
Mind: 406 
and motion, 319, 848 
Mineral: oil lamps, 82, 108, 127, 150, 169, 
192, 215, 260, 284 
springs near London, 434 
water, 374, 395, 416 
Minerals : earthy and other, 181 
examination of before the blowpipe, 390, 
412, 431, 453, 478, 445, 646, 567 
Mines, thing, 482 
Mint, the, 299 
Miranda pianista, 262 
Mirror, test; of a Gdin , 171 
Mirrors: painting, 416 
preservation of, 146 
Bilvering telescopes, 123, 396 
some matters iu the theory of, 879, 401, 


423 
Model: boat, 221 
boier, 35 
Bois; thickness of copper plate for, 
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Model : engine, 110 
— for paddle boats, 199 
locomotive, 440 
well, 549, 589 
Modeller, amateur, 506 
Models of crystals, forming by plaiting, 
56, 105, 171 
Modern railway facilities, 115 
Moment. magnetic, 241, 263, 283 
Monad, 523 
Monitograph, 468 
Monthly Notices, R.A.8., for December, 
1854, and March, 1885, 146, 167 
Moon : eclipse of the, 277 
full, in February, 1904, 77, 121 
solar eclipses and occultations by the, 
188, 216 
the distance of the, 301, 345, 347 
N atare, longitude by, 
7) 
Mortgages, 305 
Mosa le, c mm ony, 105 
Mosses, 199. 21 
Motion: force and, 89, 111, 132, 153 
in a nebula, possible case of proper in, 77 
mind and, 819, 348 
of proper, 77 
of sun in space, 562 
of the stars, 295, 563 
telescope. 476 
Motor: electric, 177, 483, 505, 570 
new steam, 133, 310 
aak machine, 873 
steam, Davey safe domestic, 532 
Motors: electrical, and their construction, 
5 
water, 50 
Moulding : iron, 284 
toothed wheels, 116 
Mountain snow, 625 
Mounting: bacteria, 212, 238, 324 
equatoreal, 550, 562, 671 
sputa, 177 
Wreys new universal equatorial, 466 
Movements, gilding watch, 153 
Multiple images, compound eyes and, 


74 
Musical : instruments at the Inventions, 


555 
— automatic, 348, 365, 391, 412, 433, 436, 
454, £50, 568 
scale, 10. 37, 58, 64, 81, 129, 151, 169, 194, 
217, 260, 305 
ecales of various nations, 118 
Mystery, gold, 193, 234, 257 
Myeufluuon, 502, 642 


NAILS, number of, in a pound, 552 

Nam nune mores nihil faciunt quud licet, 
nisi quod aoe 30 

Name, real, 2 

Nawes, iste of proper, 471 

Nature, why dots, grow trees in groups? 
457 

Nautical almanac, the, 427 

Navigation, aerial, 414 

Natural gas apd gaseous fuel, 1 

Nava} architecture at the Inventions, 
227 

n possible case of proper motion in, 


N durability of, 142 
paper, 406 
pulec, 177, 198 
spotted or EN d, restoring, 201 
Ne.son, to E.M „ 283 
Net, cast, 18 
Nettiug square merh, 134 
New time, 14, 36, 57, 151, 193, 235, 256, 
252, 300, 323, 845, 345, 348, 391 
New Zealand: telephone, 33 
3fc. ein. railways, 499 
Newmarket direct railway, 263, 287 
Newton's ferrocyanide developer, 120 
Nickel, 197 
Nicotine syutagma, 667 
Night gla-see, telescopes used as, 497, 517 
Nitro-benzole for entomologists, 305 
Nitrometer, new, and little kuvan ay pli- 
cations of the, 251 
Nitrous oxide and carbon disulphide 
light, 560 
Nixon’s course-reading attachments for 
transits, 297 
Noise: disugreesble, 33), 352 
prevention of, 540, 670 
Nomenclature, the new time, 14 
North Eastern railway, brake- poser on 
the, 235 
Northern railway ol Frauce, 310 
Norwegian lobsters, 146 
Noses, mandrel, 124 
Notes: astronomical, 73, 162, 270, 358, 
466, 554 
on some red stars, 346 
un the Cassegrain, 3, 72, 172, 421, 465 
Notice to quit, 305 
Notices of phenomena, tardy, 473 
Novel clock, 262, 33 
Novelty Exhibition, the Franklia Insti- 
tute’s, 157 


OBACH’S galvanometer, 505, 525 
Obj ect-g laas: adjustable, tor telescopes, 
475, 540 
focus of, 485 
for telescopes and cameras, 450 
length of focus of, 167 
tests for a bin., 345, 846 
Object-glasses: astronomical, 89, 111 
me parating power of, 388 
Objective, micro., 214, 526, 663 
Ob jectives colour correction of double, 
559 
triple, with complete colour correction, 
+7 


INDEX. 


Objects, apparent enlargement of celestial, | Pedal : 


as they approach the horizon, 288 
Observatory: 19, 31 
dome, 395, 437 
Harvard college, 211 
eres telescope fur the Royal, 345, 347, 


Occultation : new form of, 77 
of Aldebaran, 8, 55 
daylight, 428, 451, 474, 497, 518, 539, 
2 
Occultations : further, of Aldebaran, 57 
partially-graphic method of computing, 
322, 410 
Ochorowicz loud-speaking telephone, 97, 
229 


Odds and ends. optical, 61 
Ohm, subdivision of the, 234 
Oil: alizarine. 112 
bleaching, Herzog's progress of rapid, 
425 


cocoa- nut. 284 
cod- iver. test of, 6 
lamps, mineral, 192, 260, 284 
on troubled waters, 426 
quinine and, 11 
Oil-gus generator. 19 
Oils: painters’, 652 
test for, 110 
Oil-stone, how to treat the, 6 
Opera-glass : power for an, 427 
size of fleld in, 388 
Opcra-glasses, powerful, 15, 173, 233, 288, 
241, 256, 279, 361, 365, 392, 418, 430 
Ophiuchi : (36), 428. 518, 639 
63. and stars in field, 264, 409, 410, 428, 
451, 589 
(70), 410, 552 
Optical: anomalies in crystals of the 
regular system, 120 
formule, 109 
effect, curious, 127, 150, 167 
glass, new, 519 
instruments, lathework and, 548, 568 
odds and ends, 61 
questions, 176, 489, 361, 364 
Optics with ihe lantern, 16, 38, 61, 108 
Optumcter, compound, for correcting 
errors of refraction, 207 
Ordnance Survey, handbook of the maps, 
30, 121 
Organ: American, 15, 87, 64, 85, 288 
— pedal bass attachment, 567 
— reeds 85 
— separate pedal organs for, 171 
' building, 285, 547 
designing, 455, 545 
pedal pipes, voicing, 40 
Organic analysis, commercial, 383 
Origin: of comets, 277, 301, 322 
of man, 30 : 
Orionis: drawings of theta, 9 
pi, 322, 429 
stars near theta, 9 
theta, 30 
— visibility of stars in the trapezium of, 
146 
Ornamental bricks, 66 
Orrery or planetarium, 167 
Ostrich feathers, 165 
Otto bicycle, 498, 521 
Overflow in water- waste prevente., 
454 
Owls, 262 
Oxygen: in hydrogen, burning, 221 
life without, 457 
Oxygenated water, 449 
Oxhydrogeu : blowpipe, 266 
lantern, 67, 87 
Oyster, life of ar, 14) 


239, 


PA 35T ͤ battery. 196 1 
Pacinotti riug, 131, 175 
Packages, air-tight, 167 
Packing: for flue pipe in roof, 197 
piston, Brandon's, 535 
P.ddle boat, model engines for, 199 
Po in: blistering of, 18, 89 
luminous, 467 
Painter's ole, 552 
Painting : bicycle, 393 
Iirror, 416 
Paints: analy“ is of, 204 
weatherproof, 417 
Pallet holes tor harmoniume, 211 
Panoramic tripod, Cusworth'r. 467 
Paper: indicator diagrams, 176 
negatives, 406 
— new doudle-coated sensitive, 471 
parchment, 484 
shrinkage of, 257 
tracing, 88. 175 
Paratin oil lamps, explosions in, 48, 194, 
825 


taper, u- es of a common, 59 
Parallax, stellar, 121, 197, 239 
Parallelogram of forces, new demonstra- 
tion of, 283 
Parvhinznt paper, 484 
Paris observatory: electrical exhibition 
at the, 133 
telescope for stellar photography at, 
320 


Past, records of the, 135 
Paste: 550 
blacking, 371 
Pasteur's vaccine for splenic fever, 198 
Patent: law, C5, 86, 108, 130, 152, 174, 196, 
219, 417 
office, the, 436 
Pattern making, 155, 192 
Patterns, home-rnade engine, 3 
Pearson’s partially-graphic method of 
computing eclipses and occultations, 
123. 410 


| Peas, green, preserving, b02 


organs, 567 
organs for American organer, separate, 
171 
pires, voicing organ, 40 
Pedals, tricycle, 265, 286. C6, 328 
Pen, Edizgun’s electric, 196 
Pendulum escapement, Hait’s, 320. 364 
Penistone disaster, the, 476, 500, 521 
Periodicity of sunspots, 146 
Periphery of ellipse, 488 
. way inspectors, the institution 
of, 409 
Persei, Heis 121, 322 
Perturbations, lunar, 121 
Petroleum : for fire-engine furnaces, 14 
lamp, blowpipe, 175 
lamps, 287 
Philadelphia, electric railway in, 425 
Phoer horescence of the sea, 562 
Phosphoric acid in manures, 36 
Phosphorus, pure, 459, 549 
Ph, .tographera, dodges for amateur, 28 
Photographic : 
47 


lenses, 67 
— stops ta, 155 
maps of the stars, 297 
scrap-book, 505 
Photographing: engraving and plans, 
112 
interiors, 75 
solar corona, 211 
Photographs: rectilinear, by distorting 
lenses, 495 
simple method of colouring and enamel- 
ing, 206 
Photography: ane the spectroscope, 493, 
515, 520 
dry-plate, 418. 438, 485 
for amateurs, 164 
isochromatic, 229 
portrait, 395 
snapshots in, 229 
staining tisshes for, 98 
stellar, new telescope for, at Paris ob- 
servatory, 921 
wet.plate, 485, 505 
Photo-micrography. 130, 298, 359 
Physics, mathematical science, cramming 
in, 327, 849, 369 
Phyrivlogical effects of compressed air, 


Paneta Miranda, 262 
Piano: restringiog grand, 86 
tuning hammer, 372 
Pianoforte: making, 372 
repairs, 459 
Pianos and their shape, 430 
Piccolo, 287 
Pickle for brase, 372 
Pictures, transferring to glass, 155 
Pig, a six-footed, 550 
Pipe: chimney, 176 
exhaust, 134, 155, 176, 199 
ressure of water in, 17. 39, 6) 
oss’s, Col, improved filter, 294, 327 
Pipe-lights, chemical, 19 
Pipes: cutting. 67, 109, 131, 158, 175 
flow of gas in, 222 
galvanised iron, 455 
hot-water, 372 
repairing rainwater, 193 
Piston: packing, Brandon's, 535 
Kkpecds, marine, 15 
Pitchgrease, 174 
Plaiting crystal m- dels. 56, 105, 171, 324 
Plane: adjustable beading, rabbeting, 
and slitting, 185 


surfaces, critical methods of detecting 


errors in, 95 
Planetorium, orrery or, 167, 197, 220 
Planing : 571 
machine. 46, 160, 250, 338, 402, 459, 503, 
527, 518. 569 
Plants: do thev vary when propagated by 
cuttings ? 97 
influence of electric light on, 224 
Plaster ceiling centres, 395 
Plate-glass, diilling rough, 332 
Plates: Ferrier and Soulier’s, 19 
fixing battery, 197 
Plating : dynamo, 16, 181 
gold, 331, 371 
Flatinising glass, 49 
Platinotype procesa, 461 
Platinum : recovering silver and, 571 
gold: ring, &c., in the laboratory, 156 
test for, 306 
Plea for good manners, 10 
Pneumatic transwission of the mails be- 
tween London and Paris, 82 
Pocket: fleld mier scope, 502, 517, 540 
telescope, 256, 263 
Polishing : French, 328 
wood, 11 
— in lathe, 180 


Poroun cells, cleaning, 288 


Portable engine, 154, 219 

Portland cement concrete, 197 
Portrait photography, 595 

Portraits, composite, 59 

Portraiture, 253. 307 

Post Uttice and the press, the, 427 
Potash and magnesia, separating, 436 


Potito cleaning, 395. 437 


Tota, flower, 197, 477, 520 


Potter's kiln, 155, 197, 330 
Pound, nails in a, 652 
Power: loss of, 354, 372 


transmission of, 441, 461, 483, 524 
Powers that (can't) be, 473 


Prehietorie: man, 300 


structures in Micronesia, 267 


Preservation of mirrors, 146 


Preserving egge. 279 


Press, puat office and the, 427 


bluck-printing processes, 
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bass attachment for Americin | Pressure: for 11 » 239 


gauges, testing, I 
of boiler, 242 
of water in pipe, 17, 39, 65, 111 
on sides of i 
water, 174 
Prime : meridian from a French point of 
view, 473 
movers and distribution of power, 271 
Prints, red, for draughtsmen, 560 
Prism, right- angled, instead of plane 
mirror in the microscope, 411 
Prisms, Dr. H. Draper's experiments o 
the use of carbon bisul phide in, 188 
Problem: an insoluble, 517 
a mechanical, the soaring bird, 509 
history of the tidal, 477, 499, 544 
Problems: alzebraical, 309, 310, 330, 371, 
553 395, 417, 437, 438, 459, 482, 604, 


506 
chemical, 18, 41 
hy draulic, 17, 65, 353, 505 
mathematical, 525, 548, 569 

of population, 461, 483 
Pro}: ctiles, fuses for, oa 154, 284 
Prominences, solar, 31 
Promissory note, 305 
Propelling, ship, 479 
Providence screw-cutting lathe, 404 
Public lighting, 155, 176 
Pull of M.-H. rifle, 809 
Pulleys : grooves of, 570 

rope, 41 
Pump: 526 

easing force, 526 
Punches, hardening, 526 
Puriter, gas. 41 
Putty, 331, 353, 371 
Pyroligneous acid, 374 
Pyrology, 412, 434, 453, 478, 497, 519, 667 


QUERIES: watchmakers’, 544, 568 
engine, 39 1. ing tO 503 
Query meaning, 239 
Questions: «lgebraical, 440 
mechanical, 353, 372 
rcience, 309 
Woolwich examination, 572 
Quinine: and oil, 11 
manufacture, 330 


RABBIT, false, 76 
Radiometer, 347 
Radius of curve, 571 
Rafters, ruofing, 264 
Railany: axle, 192 
— lubricants for, 217, 325 
brakes, 500 
curves, resistance on, 244 
facilities, modern, 115 
Great. Western, 128 
Leicester and Swinnington, 58, 128 
Newmarket direct, 260 
plant, 292 
signal returns. 435, 455. 500, 521 
speed, high, in W. S., 387 
trains, jerks in, 261, 304 
waggon axles, gauging, 526 
Railways: communication cords on, 261, 
281. 304 
New Zealand 3ft. 6in., 499 
Rain, suuspots and, 211 
Raio-giuge, easily made, 542, 562, 569 
Ruin tank, 17 
Rain-water pices, repairing, 193, 220, 210 
Ham, hydruulic, 418, 439, 458, 481, 593, 
522 
Range of guns, 383 
Rates and taxes, 305 
Reaction for digitaline, new, 450 
Reamer, Brown's expanding machine, 
513 
Reamers, 177 
Recipes, domestic, 76 
Records of the past, 135 
Recovering suver from the fixing bath, 
341. 571 
Red: prints for draughtamen, 660 
spota on Jupiter, new, 282 
etur . Birin. 464), 474 
stars, notes on, 346, 409 
Ware, Common, 111 
Re-dyeing faded gurments, 362 
Reeds: Atmerican organ, 85 
irre, 288, 393, 437, 457, 431, 503, 524, 55°, 
570 
Refining: gold, 460, 482 
silver, 11, 15 
Refl- ting magic lantern, 561 
Retleetors : 374 
magnifying power of, 520 
short focus, 435, 452 
Refraction, compound optometer fur cor- 
recting errors of, 207 
Refractor, the Sydney, 497 
Refractors and tests, small, 212, 234 
Regenerative gas burners, 199 
Regulator, coil, 550 
Relatiou between E M. F. of dynamos aud 
their size and speed, 154, 175, 219 
Relict. stamping in, 460, 482, 504, 548, 
569 


Remedies for corns, 501 
Repairing: boilers, 177, 193 
clock, 153 
1curble ornament, 527 
Repairs, piano, 459 
Keplies, legal, 305. oai 545 
Reservoirs, 415, 569 
Re-silvering mirrors, 396 
Resistance: coils, how to make up a set 
of, 217, 234, 257, 287, 330 
of battery, internal, 219 
on raiiway curves, 244 
variable, for use with ammer, 505 


VIII. 


Re- stringing grand piano, 86 . 
Retrieving harpoon, 142 
Reviews: 
A Treatise on Earthy and other Minerals 
and Mining, by D. C. Davies, 18t 
Ballooning, by G. May, 336 
Chess Eccentricities, by Major G. H. 
Verney, 116 
Flectrolyets, by Hippolyte Fontaine, 553 
Flementary Textbook cf Zoolugy, by 
Dr. C. Claus, 115 
Gas-enginee, by W. Macaroon 448 
Harbours and Docks, by L. F. Vernon 
Harcourt, 116 
Lessons in Elementary Pece Physics, 
by B. Stewart and W. W. H. Gee, 116 
Locomotive Engine Running and 
Management, by A. Sinclair, 487 
Miscellaneous, 116, 336 


E -making, by a Foreman Pattern- 
aker, 336 
Bu lement to Euclid and his Modern 


vals,” by C. L. Dodgson, 336 
The Chemistry of Cookery, by W. M. 
Williams, 836 
The Moon and the Weather, by W. L. 


Browne, 336 . 
Watch and Clock Making, by D. Glas- 
gow, 137 


Revolver, detachable stock for, 287 
Rheumatism, chronic, 243, 286, 306 
Rifle: Martini-Henri, 110, 309 
shooting, 502, 523, 566 
Riparian rights, 418 
Rising logarithms, 64 
Ritchie's electromotor, 15 
Rock sections for the microscope, observa.» 
tions on the preparation of mineral 
and, 342 
Rocket. the, 150 
Rolled iron joist, 112 
Rolling zine, 11 
Roof, flue pipe in, packing, 197 
Roofing rafters, 265 
Room : dark, 242 
— sink for, 242 
Rope pulleys, 41 
Ropes, belts v., 448 
Rosenthal’ 8 gal vanometer, 296 
Ross, Col., filter pipe. 294, 827 - 
ss Round or ound,“ 805, 328 
Royal: Astronomical Society, spec‘al 
meeting of the, 211, 238, 256, 300 
engineers, 238 
ibitions and acholarshirs, 155 
observatory, large telescope for the, 
5 


34 
Rubber: belting, 155 
stamps, 378 
Rugby station, 187 
Rusting, iron, 528 
Rusty water, 197 


SAFETY : bicycles, 520, 543, 566 
cvuplings, 328 

Sag in telegraph wires, 38 

sain Paul's-road junction, accident at, 


Balicylio acid : 266 
in food and drink, 809 
Salt, &c.: 15, a 152, 174, 195, 218, 238, 


262, 284, 
water and fresb, 146 
Sand for cores, 458 
Sand-blasta, 15, 135, 176 
Sand-holes ia brass rollere, 306 
rand-soap, 2C7 
Sargeant’s patent drop-shutter, 338 
Satellite, Jupiter's fourth, dark transit 
of, 10, 56, 168, 188, 2: 6 
— third, dark transit of, 78, 233 
Satellites : J upiter a; partially occulting 
their ne Pees 212 
of Mars, 1 
— Dean Swift and the, 211 
Saturn, 55, 146 
Saturn's ring, Encke's division in, 81, 77 
Saurian, th hbone of a, 540 
Savages, wild grain, &c. 
Baw: Britannia Company’ s foot-power 
circular, 26 
fret, 670 
Sawing, 242, 285, 306, 892 
Scale, musical, 10, 87, 58, 64. 81, 129, 151, 
169, 194, 217, 260, 905 
Scales, musical, of age A nations, 119 
Scapewheels, gravity, 108 
Scarlet fever, 672 
Scholarships: royal exhibitions and, 155 
Whitworth, 618 
Science: and art examinations, results of, 


588 
a in pbysico-mathematical, 
27 


mathematics and, 05 369, 483 
questions. 809, 483, 50 4, 526 
Scikvriric News: 7, 29, 53, 76, 101, 191, 
145, 167, 187, 210, 231, 255, 275, 299, 
321, 844, 368, 887. 408, 426, 451, 472, 
496, 517, 638, 661 


Scientific Societies: 

Chemical, 7, 

Liverpool and District Association of 
Science and Art Teachers, 210 

„ Astronomical, 53, 166, 254, 
4 

3 Microscopical, 145, 210 
Liverpool Science Siudents, 7, 166 

Royal Astronomical, 50, 148, 230, 348 

Royal Meteorological, 54, 166, 274, 363 

Royal Microscopical, 51, 148, a ‘07 

Western Microscopical Club, 29, 186, 
255, 820 
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Scintillation and weather prediction, 121 
Scrap: book, photo, 595 
removing tin from, 505 
Scraping metal surfaces, 888, 395 
Screw: cutting, 11, 15, 18, 37 
— gauge, Wyke’s, 278 
— on the engine lathe, 495 
thread, Sellers’s, 155, 176, 198, 219 
threads, cutting, 60, 108, 126, 129, 189, 
235, 259, 303, 426, 867 
Screw- cutting lathe, Providence, 404 
Screw-plate, 11 
Screwa, cutting, 281 
Scroll chuck, 66 
Sea : anemones, 88 
phosphorescence of the, 562 
Reasona, the, 124, 167 
Recondary battery, 134, 844 
Selenite, 112, 134 
Selenium: electromotive action of illumi- 
nated, 339 
sunlight measurer, 363 
Selenographical, 451 
Self-winding watch, 174 
Sellers's serew-thread, 155, 176, 198, 219 
Sensitive : flame, 199 
paper, new double-coated, 471 
Separating power of object-zlasses, 388 
series wound dynamo, 30-lighter, 147 
Sewing-machine: driving, 199 
motor, battery for, &5, 1305 373 
Shadow: blue, 111, 133 
colours of 12¹ t 
Shaft: crank, 134 
diameter of, 572 
Shafting, strength of, 174, 195, 218, 238 
theet iron and boiler work, laying out, 


637 
Shellac: bleaching, 503, 547 
varnish, a rea 100 
55 a big, 388 
pelling, 479 
Ships’ Ciel plates for boilers and, 159 
zine sheatiog for, 532 
Shocking coil, 40, 66, 154, 395, 438 
Shooting, rifle, 523, 566 
Shrinkage: of paper, 257 
of woollen goods, 471 
Shunt dynamo, 484 
Shutter, Sargeant’s patent drop, 338 
Shutters, lens, 61 
1 compressed teak for loom, 101, 
77, 198 
Siemens-Alteneck armature, 525, 548 
Signal, railway, returns, 434, 455, 500, 
52 


0 

h of soda, 120 
Silos, 16 
Silver: bisulphite of, 483 

German, 193 

recovering, from fixing baths, 341 

refining, 11, 17 
Aitver-pla ting, 460, 508 
Silvering : solution, 416, 483 

8 


„ 3 
p;telescope mirrors, 123, 896 
gu g noises in head, 41, 86 
in dark room, wooden, 242, 264 

Binkon : 440, 484, 504, 525 

experiments with the, 97 
Six days of creation, 78, 105 
Six’s register thermometer, 416 
eer ae preparing and mounting small, 

419 


Sketching, 155, 176 
Skrivanow : battery, 108, 112, 178, 197, 221 
cell, improved, 512 
Slide, vertical, for lathe, 350 
Slides, making lantern, 408, 546 
Slide-valve : diagrame, 12, 221 
link-work for, 240 
locomotive, 503 
Smiths’ bellows, 15 
Smoke: 146 
all made from, 7 
Snap shots ie ee 
Snow, moun 
Soap: 248 
analysis, 460 
for hard water, 265 
oil 175 DAKINE, 415 TS 
sand and transparen 
Soaripg bird, a es problem, 509, 


568 
Socket joint making, 517, 438 
Soda: bisulphite of, 488, 525 
soluble glass or silicate of, 120 
sulphate of, in Daniell's battery, 522, 
540 


Podam : improvementin the manufacture 
of, 94 
preparation of, 220 
Softening water, 352, 393, 416 
Bolar: corona, Dr. Huggins on the, 6 
— photographing the, 211. 
day-glow, Mercury in the, 256 
_ diffraction spectroscope, 148 
eclipse of March 16, 8, 123 
— of September, 54 
eclipses and occultations by the moon, 
188, 215 
prominences. 31 
rays, Prof. Langley on the, and the 
atmosphere, 1:5 
Solder, removing zine from tin, 372 
Soldering : 526 
and repairing platinum vessels in the 
laboratory, 186 
Sores, bed, 572 
Span, load on short, 419, 439 
Spark coil, 440, 460. 488, 504 
Specific heat, 41, 461, 483 
Epectaele lenses, 196 
Spectra, 484 
Spectroscope: 478, 488, 504 
photography i and the, 493, 516, 536 
solar Giffraction and etar, 147 


INDEX. 


Specula : curves for, 278 
glass dises for, 865, 454 
grinding pe polishing glass, 101, 277 
silvering, 823 
Speed : of trains, 456, 542 
of American trains, 500 
Spelling of proper names, 471 ® 
Spherical aberration, 858 
Spica and the star of the Magi, 154 
Spindle, turning, 41, 66 
Spiral springs, 88, 110 
Spokes, tricycle, 41 
Sporteman’s exhibition, the, 160 
Spotty negatives, restoring, 201 
Springing, watch, 549 
Springs: bicycle, 523 
mineral. near London, 484 
spiral, 88, 110 
Spurious butter, 454 
Spata, pee ii 
uare : nol, ling, 134,1154 


balance, 645 
ie in from wearing black stock- 


go, 286 
Staining: buckskin, 175 
micrcscopical, 67, 87, 212 
tissues for photography, 98 
Stains, wood, in d oe 580 
Stamping, pressure for, 289 
Stamping-ink, indelible, 275 
Stamps, rubber : 878 
— ink for, 415, 466 
Standard : cell, a new, 469 
mandrels, 149 
Stands, cheap telescope; 234, 351, 519 
Star : binary of short period, 388 
magnitudes, 429 
microscope, Beck's, 406 
of the Magi, 155 and the, 154 
Star-discs and visible angles, 233, 519 
Star-spectroscope, 147, 
Stars: double, 78, 121, 122, 146, 168, 187, 
212, 346, 410, 428, 451, 474, 617, 589 
how should they be mapped ? 805 
in Coma B 888 
in fleld with 53 Ophiuchi, 364 
magnitude of , 67, 77, 87 
Mr. Buroham’s double, 276 
Mr. Gaudibert’s observations of , 276 
moon-culminating, 300 
motion of the, 295 
-- in the line of ene 568 
e 1 15 by 
occu ons o moon, = 
graphic method of ‘computing. 399 
parallaxes of, 197 
photographic maps of the, 297 
places of, 539 
red, some fine, 822, . 409, 474 
seeing in daylight, 888, 409 
separation of double; 250, 276, 800 
variable, 322, 429 
visibility of, 17 
td and 6th in the trapezium , 146 
State of man, 11, 81, 60, 62, 77, 79, 106 
Station: Birmiogham, 177 
Rugby, 167 
Stationary boiler, cleaniog, 461 
Steam: 239, 266, 354, 372, 394, 417 
boilers, standard method of testing and 
ratiug, 45 
brake, 832 
canoe, 441, 459 
arta Se 286, 828, 352, 370, 393 415, 


in locomotives, shortness of, 12 
launch, 572 
motor, new, 183, 441, 504 
safe, ey ahs 5 
yacht, fast, 407 
Steam- engine: for farm work, 505, 548 
largest, 275 
. dials, enamelling, 152 
Bteam-hammer Vaive, 130, 152 
Steel: 5 


melting in 2 N 457 
mild - centre, 173 
plates for boilers and ships, 159 
equare, trueing, 308 
tem g, 88, 110 
welding cast, 289 
Steering gear, automatic, 3738, 394 
Stellar parallax, 121 
Stop: valve, facing, 199 


Stops to photo lens, 155 
Rore 55 188, 197, 371, 505. 528, 
battery, new, 49 
Stores, story about the, 256 
Storm-glase, camphor barometer or, 405 
Stove, a curious, 520, 540 
Stoves, camping, 332, 353, 371, 394 
Strain. working, 370 
Strength : of beam, 482, 504 
of gear wheels, 392, 572 
of shafting, 8555 195, 218, 238 
Strings. violin, 569 
Struck by lightning. 852 
Struve 1143, missing pair. 101, 122. 1959. 
double star, 474 
Strychnine, Dr. Chandelon’s prosess of 
detecting, 121 
Sabmarine liht, 197 
Sugar, determination of mixtures of milk 
and cane, 165 
Sulphur in coal and coke, 199 
Sun, motion of in space, 562 
Sundials, 888, 894 
Sunlight : at great depths, 152 


youn To Vou. 


unlight measurer, selenium, 868 
sore t bubble, another prick or two for 
e, 473 
ts: 801, 883 
and ta, 3 146 
their 
Supported beam, 807, 416, miro 
Surface, condenser, 240, 263, 353 
Surveying chain, 572 
Swadlincote accident the, 566 
Swannington and Lelooster railway, 58 
Swan's studio plates, 44 
Sweet making, 111 
awe 8 and the satellites of Mars, 


switch, telephone, 197 
Sydney refractor, 497 
Syntagma, a nicotine, 567 
Syrup, Easton’s, 505, 526 


TABLES of Venns, M5 

Tallow in boilers, 18, 39 

Tandem N 284 

Pama, 3505 
pressure on sides of, 280 
rain, 17 

Tanks, gas, 15 

Taper: ures of a at paraffin, 50 
work, ah i 

Taps and dies, 88 

Fenk, 55 for loom shuttles, 101, 


Technical : analysis, simple exercises in, 
188, 204, 382 
education and the apprenticeship system, 


182 

Teeth : helical, 86 

of wheels, 111, 132 
Telegram codes, 437 
Telegraph wires, 19 2 of, 88 
Telegraphing to and from trains in 
1 — 

elegraphy, 
Telemeter, the Labbez, 248 
Telephone : 462 

battery, 176 

circuit, 198 

faulty, 485 

magnetic, 550 

mechanical, 447 

New Zealand, 33 

Ochorowicsz Lud. epeaking, 97, 229 

query, legal, 524 

system, 177, 286, 415 

transmitter, 152 
Telephones, 484 
Telescope: a chea a Saeed 

adjusting for oo tion in dumpy level 


an ag ustable n for, 475, 640 
another home-made, 323 

astronomical, 388 

double, 10, 80, 81, 189, 284, 452 

foro Jovian 


phenomena, 256 
ae royal observatory, 845, 347, 865 


insects in, 419 

making an astronomical, 77, 110 

mirrors, silvering, 123 

motion for, 91 

mounting, 387 

Paris 8 for stellar photo- 
graphy, 320 

pocket, 456 

powers, 519 

eann, oo and easily constructed, 188, 


stande, cl cheap, , 851, 519 

terrestrial, the, 247, 858, 391, 428 
Telescopes: and cameras, object-giass 
e 8 used for, 414 

powers or, 

powers used for certain, 548 
reflecting, for day use, 82 
terrestrial, 473 
the colour correction of acbromatic, 816 


470 
3 lengths of different forms of, 


used as Tgn panes, 497 
8 aperture, 388 


ers, 562 

Tell-tale’ asylum, 550 

Cox- Walker's electric, 511 
Tempel's comet, 122 
Temperature of the 0 interior, 486 
Tempering: steel, 88, 110 

tools, 331 
Tennis : court, 111 


grounds, 259 
Tente home-made, 19 
, grammatical, 1 
terpinol, N with, 


Terrestrial telescope, 247, 858, 891, 428 
: for copper and lead in wines, 351 
for oils, 110 
for platinum, 966 
Testing : and rating steam boilers, standard 
method of, 45 
butter, 310 
for arsenic in wall paper, 87, 130, 163 
219 


pressure gauges, 111 
Tests: for a bin. object-glass, 345, 846 
for a 6hin. reflector, 187 
small refractors and, 212 
Textile fabrics, manufacture of, 315 
Thighbone of a 5 
Thread, the Edmunds, 280 
Threading tool for square threads, 142 
Threads, screw, 367 
Tt row, crank, 155 
Thymol, 874, 895 
Tidal problem, history of the, 477, 499, 
544 
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Tides, comparisons of, 32, 172, 257, 368, 
434, 544 
Time: and dividing of time, 345 
check, workmen's, 239 
new, few words on, 33, 57, 151, 167, 233 
new nomenclature, 14, 57, 151, 167, 193, 
211. 256, 282, 30, 323, 325, 345, 348, 
891. 411, 427 
tables, 304 
thermal unit in relation to, 88 
Tires, mileage of, 66 
Tons measurement, 481, 524 
Tool, threading, for square threads, 142 
Tool-edge, cutter bars, and cutters, 225, 
259,313 
Tools: and cutter bara, 225, 269, 313, 357, 
339 
diamond for cutting, 107, 126, 149, 178, 
121. 240, 291 
for Haydon's cutter bar, gricding, 433, 
499, 513 
gt.nding vee, 67, 109 
on fixing and setting diamonds for 
cutting and other, 291 
tempering, 331 
Toothed wheels, moulding, 116 
Torrtzelli barometer, 4538 
Tortoises, intelligence of, 155 
Tracing paper. 8, 175 
Training for athletes, 328 
Trains: acceleration of, 84 
fast, 451 
in motion, telegraphing to and from, 
25 
jerks in, 261 
new, 414, 432. 455 
speed of American, 500 
with a speed of 50 miles and upwards, 
432 
Transferring pictures to glass, 155 
lransit: dark, of Jupiter's ee satel- 
ute. 10,55, 168, 158, 256 
— of third satellite, 78, 148 
Transits, Nixon's course- reading attach- 
ments for, 297 
Transmission of power : 441 
by belts, 524 
Transmitter, telephone, 152 
Tran-mutation of elementa, the, 469 
Trapszium, visibility of stars in the, 
145 
Treatment of baldneas, the, 156 
Trespass, 256, 265 
Trieyele: chain, 503 € 
pedais, 285, 286. 306, 328 
spokes, 41 
Triple compound engines, 479 
Tripod, Cuzworth's panoramic, 467 
Troubled waters, oil on, 426 
Tracing: grindstone, 19, 40, 65, 86, 106, 
130. 152 
lathe, 572 
mandrels, 173 
steel square, 308 
Tube, diameter of, 221 
Taz, 133. 153, 197 
Tuning hammer, pianoforte, 372 
Turbine: 460. 672 
Turbines. 15. 38, 64, 85 
Turniog : bicycle, 503, 547 
cannel coal, 112 
cast iron, 262 
cranks, 131, 262 
spind ie. 41, e 
Twa: dll 13 
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UN SON QUERABLE correspond- 


en 
United : Asbestos Co's. exhibit at the 
International Inventions Exhibition, 


368 
States, high railway speed in the, 387 


VACCINE, Pasteur's, 198 
Vacuum: 133 
continuous automatic brake, 382 
Value: of gas liquor, 88, 109 
of lubricants, real, 189 
Valve: gear, 288 
slide, 221 
Valves: in compound condensing engine, 
873 


steam hammer, 130, 152 
Vane, electrical weather, 411 
Vapour density, 41, 369, 436 
Variable resistance for use with ammeter, 
5 


56 
Varnish: a clear shellac, 100 
for ferrotype, 409 
for wall paper, 371 
Varnished wall-paper, 221, 210, 263, 285 
Varnishing fancy woods, 505. 526 
Vee : thread, can a, be formed by a lap? 
280 
tools, grinding, 67, 109 
Vega, 429, 174 
Vegetable kingdom, evolution in the, 537, 


Verear; 155 
Ventilation: and lighting of coal-mines, 
492 
of coal-mines, 547, 567 
of colliery, 39 
of laundry, 66 
Ventilator, 198 
Venus, tables of, 345 
Verbascum for consumption, 334 
Vertebrates, Australian, 112 
Vertical: boiler, 165, 221 
galvanometer, 373, 416 
Vessels, stability and speed of, 492, 513 
Veterinary medicire, hooks on, 40 
Vibration from steam hammers, 548 
Vice, combined bench, parallel, und tube, 
361 
Vices, 11 
15 repairing splintered edges of, 130, 


Btred. model, 220 

strings, 569 
Violins, 14, 32, 65, 104, 282 
Violoncello, 135 
Visibility of stars, 17 
Visitation, Greenwich, 819 
Voicing pedal pipes, 40 
Voltaic cell: 518 

new theory of the, 194 

Skrivanow’s improved, 512 
Voltmeter: 40, 65 

Cardew's. 550 
Volvox globator, 440 
Vosa's electrical machine, 282 


WAGGON wheels, 337 
Wall-paper : testing for arsenic in, 87, 
130, 175, 219 
varnish fur, 371 
varnished, 221, 240, 263 
Ware, common red. 111 
Warehouse, lift, 484 


Warnerising, 436, 481, 569 
Warnings. colliery, 412, 504, 525 
Warpiog and cracxing of castings, 48) 
Watch: and clock making, 137 

bearings, alloy for, 265 

Geneva, 41 

jobbing, 441, 459 

lever, 38 

movements, gilding, 153 

query, 507, 526, 548 

se lf-winding, 174 

Springing, 549 

stop, 33 4 

windiog, 16, 108 

work, 372, 439, 504, 571 
Watchmaker’s bow, 484. 504 
Watchmakers’ queries, 514, 568 
War ess clocks and, at the Exhibition, 

42 


„Watches, Clocks, and Bells,” Sir E. 
Beckett's, 479 
Water: analysis, 331, 434 
boring for, 265 
capacity of boiler, 67 
comet, oh, 345 
filtering, 437 
flow of, 18 
tresh and salt, 146 
gauge, 134, 154 
— tubes, fracture of, 353, 372, 416, 437 
hot, 462 
in pipe, pressure of, 17, 39, 65 
hfting, 175 
microscopes, Gray’s, 520 
mineral. 374, 395, 416 
motors, 50 
oxycenated, 449 
preseure, 174 
reducing amountof lime in chalk, 461, 483 
rusty, 197 
gotte ning, 352, 893, 416 
Water-chambers in ships, 386 
Water-gas: 416 
incandescent light, 385 
Water-meter, 419 
Waterproofing : canvas, 371 
c'oth, 416 
Water-waste preventer: 520 
overflow in, 239, 454 
Watts’s, Dr. Marshall, electrometers, 207 
Wave theory of light, 273 
Waves, dimensions and movements of, 
459 
Weathers chart, an instructive form of, 
ol i 


prediction, scintillation and, 121 
scintillation and, 121 
shield, Bruckelbank’s, 471 
vane, e'ectrical, 411 
Weatherproof paint, 417 
Webb, late prebendary, 300, 346 
Weber, Coulomb or, 241 
Weevils, 132 
Weizht and stress of beam, 504 
Weights of copper wire, 572 
Welding cast steel. 259 
Wenham, to Mr., 553 
Western railway of France, 310 
Westinghouse engiue for flour-mill, 370 
Wet- plate photography, 485, 505 
Wheat-meal bread, its alimentary value 
compired with that of white-flour 
bread, 208 
Whentstone's briJge: 132, 153, 175, 219 
239. 279 
on the construction of, 521 
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Wheel : calculations, 289, 308, 829 
clock, » 16 
fiat edge lathe, 193 
goian, 262, winding, 454 
polishipg or » 454 
Wheels: flexib A 389 
home made emerr, 75 
internal gear, 40, 86 
moulding toothed, 116 
strength of gear, 436, 572 
teeth of. 111, 133 
waggon, 307 
Wheel-wrighting, 396 
White light, arfificial, with metallic 
magnesium, 473 
Whitewash. 374 
Whitewarhing, 439 
Whitworth scholarships, 1885, 528 
Wick, lamp, 456 
Willesden canvas, 434, 459 
Wimshurst: influence machine, 460 
machime, 196, 219, 310 
to Mr., 363 
Winder, ‘coil, 374 
Winding: laminated armature, 549 
watch, 16, 108 
Window glass, 440 
Windway, 484, 525 
Wine, test for copper and lead in, 350 
Wire : for dynamo, 131 
weights of copper, 572 
Wire- working, 393 
Wood : acetic acid from, 861 
handles, boriog small, 2&9 
polishing. 11 
— in lathe, 130 
red s’aining for, 472 
stains in dry form, 530 
Wooden: chucks, 11 
sink for dark room, 242, 264 
Woods, varnishing fancy, 505, 526 
Woollen: cloth, stiffening, 393 
goods, shrinking i in, 471 
material, pure, 220 
Woolwich: arsenal, employment in, 526 
exam. question, 872 
Work: lathe, and optical instruments, 
563 


laying out sheet iron and boiler, 538 
Working strain, 370 
Workmen's time check, 239 
Workshop : amateur, 46, 160, 250, 838, 
402, 490 
heat for, 396 
Wray’s new universal equatorial mount- 
ing, 466 
Writer’s cramp, 481 
Writing on glass, 895 
Wrought shafts, casting iron on, 456 
Wyke 8 screw- cutting gauge, 73 


X YLOPHONE, 494 


YARD, metre V. 384 
Yorkshire, magnetic declination in, 427 


ZINC: 85 
amalgamating, 67, 152 
and iroa cell, 89, 85 
battery, 2:0 
chloride of, 870 
removing from tin solder, 372 
rolling, 11, 39 
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ADJUSTMENT for microce pe, fine, | Chucks, lathe mandrels, &¢., 83 


1. , 139, 351 
1. lian harp, 165 
Alarm, electric fire, 495 
Amateur: lene making, 425, 499 
eorkshop, 46, 161, 250, 339, 403, 491 
Amateur, electrical instrument making 
for. 511, 857 
ae organs: pedal bass attachment 
to, 
separate pedal baas for, 569 
Angular aavance of connecting-rod, 508 
Atmuature : Gramme, 220 
laminated (Jones), 220 
Siemens Alteneck, 525 
Art ici haod, 64 
Ac‘omatic : musical instruments, 45+ 
der Ning gear. 394 
Axle, crank, Linney and Lawson's, 325 
Ax es, crank, 366 


B 448, VEGA, 475 
ttery: ceil, Skrivanow's improved, 512 
Kendall's gas, 557 

one rabbeting, and slitting planes, 


Peim, zur ported. 807, 524 
vecka Star ” microscope. 406 
ee swarmer and hives, Ferguron's, 562 
nell: domestic magneto, 295 
Jolin’a electric, 483 
tel-phone circuit, 569 
eluws: action for organ, 222 
stith’s, 15 
Fells: elec'rical, 176, 240 
— connecting, 394 
Belt fastener, lathe, 317 
Keneh, parallel, and tube vice, 351 
Bigram s gear cutter, 341 
ras lathe and drill press chuck, 


Birm. 464, the red star, 474 
BKsrmingham 464, variable stars in field 
With, 429 
Blast, cupola, 218 
Eloek mat. ument, rail aay, 393 
rlospipe petroleum lamp, 175 
pi seif-.entring huek, 5 
aung, screw propeller t for, 439 
Boer: model, for boat, 110 i 
„Portable engine, 219 
Brandon's piston packing, 535 
Rrasa and glass, 34 
Lidge. construction of a Wheatstone, £21 
„ foot: power cireular 
saw, 
Brown and 8,under's telephone, 198 
Crown's expending machine reamer, 513 
~Uurning oxygen in hydrogen, 221 


CAMERAS and teles:opes, object-glara 
or, 
raion bisulphide of, disinfecting lamp, 


í grain. notes on. 72 
‘ asslopeire, Struve 3037, 563 
astings, on the warping and cracking of, 


Vell: improved Daniell, 170 

Improved Skrivsnuw, 512 

epher, delta, 429 

ee and spring key, Steen's railway, 


Chimney pipe through roof, 176 
i Birkman's jathe and drill press, 


Blunt“s self-centring, > 
Crill, new Hartford, 49 


Circle problem, 831 
Circuit : electric bell, 249 
telephone, 198, 286, 569 
Crock : altering, 16 
dead-beat escspement for, 16 
stop, 39 
Coal-gas, improv ng light of, 38 
Coal-mines, detection of explosive gases 


in, 
Coil, induction : and condenser, 66 
— rotations, 565 
medical, 133 
shocking, 152 
Compound locomotive, L. and N.W., 262 
Condenser: cheap form of, 34 
induction coil and, 66 
Condensing engine, Watt’s, 330 
Conics, 87 
Cores for cast-iron pipes, 17 
Corn marigold, double. 411 
Counterbore and facing bar, 477 
conp Deh Keeling and Rig ley's safety, 


Course reading attachments for tr :nsi‘s, 
Nixon's, 297 

Crank axles : 866 

Linney and Lawson's, 325 

Cranks, tu 131, 263 

C.itical methods of detecting err.rs in 
plane surfaces, 99 

82 forming by p'siting, 66, 105, 171, 


Cupola: 571 
blast, 218 
Carrenta, extra, 547 
Curves of large radius, setting out, 435 
Cutter, Kilgram’s gear, 341 
Cutter bar : 455 
grinding tools for Haydon'e, 433 
simple for Sin. lathe, 433 
Cutter bars, tool edges, and cutters, 225, 
269, 818, 357. 899 
Cutting : pipes, 109, 131, 153, 175 
cee threads with revolving cutter, 259, 
9 


DANIELL cell, improved, 170 

Davey safe domestic steam motor, 532 

Dead-beat escapement for clock, 16 

Dead centre for lathes, Hampson‘s, 386 

Diagrams, slide-valve, 18 

Diamonds, fixing and setting for cutting 
and other toole, 291 

i lamp, bi u' phide of carbon, 


Distance of the moon, 345 
Dome, observatory, 488 
Domestic : magneto bell, 295 

steam motor, Davey safe, 632 
Double telescopes, 81 
Drill: chuck, Lew Hartford, 49 

press chuck, Birkmaa’s lathe and, 1&6 
Dr. ling square hole, 154 
Driving gear for planing machine, 46 
Drop-shutter, Sargeant's patent, 888 
Dynamo: Gramme, 223, 268, 854, 624, 


570 
thirty-light, 259, 564 


ECLIPSE, solar : of March 16, 123 
computation by the partially-graphic 
method, 8 
Eclipses, solar, and occultations by the 
monn, 188 
Edmunds thread, the, 280 
Electric : bell, Jolin's, 483 
fire- 495 
meter ler'e, 26 


Electrical : be'la, 176, 2 
— connecting, 394 
iostrument making for amateu s, 511, 
557 
machine, Voss, 983 
sneasurements, Lippmann's apparatus 
for, 512 
moters and their construction, 6, 570 
weather vane, 411 
Electro-maguetie problem, 528 
Electro-meters, Dr. Marshall Watts's, 209 
Electromotors : 482, 570 
Gant’s patent, 428 
Elson’s flashing lantern and camera 
shutters, 411 
Engine: condensing, Wat.’s, 830 
Fielding high s „556 
Great Western broad gauge, 150 
lathe, screw-cut.ing on the, 495 
Manchester, 8 and L., 193 
patterns, hume-made, 4, 24 
portable, 154, 219 
query, 508 
Engine-making at home, 4, 24, 95, 205, 
294, 881, 446, 534 
Equation of light, 517 
Equatorial mountiog, Wray’s new uni- 
versal, 466 
Escapement : de1d-beat, 16 
Hart's pendulum, 820, 366 
Ether freezing apparatus, 424 
Examination question, science, 461, 483, 
501 
Expandiag rea mer, Brown’s, 513 
Experiments with the siphon, 97 
Explosive gases in -mines, detection 
of, 889 
Extra currents, 547 


FAOILE bicycle with speed-gear, 47 
Facing: bar, counterbore and, 477 
stop-valve, 178 

Fastener, lathe belt, 817 

Ferguson's bee s warmer and hiver, 362 

Fi-Id ing highspeed eogine, 556 

Filter pipe, Col. Ross's. 295 

Fire-alarm, electric, 495 

Flexible wheels, 389 

Flour mill, Westinghouse engine fur, 273 

Forces, new demonstration of parallelo- 
gram of, 283 

Freezing apparatus, ether, 424 


GALVANOME TER: Gaiffe's new 
medicat, 468 
lena for mirror, 462 
Obach, 525 . 
Rosenthal's, 296 
Gant's patent electromotor, 423 
Gas: battery, Kendall's, 557 
maker lamp, Wood's, 129 
manufacture of illuminating and heat- 


ing, 183 a 7 
Gases, explosive, detection of in coal- 

minea, 183 
Gauze: easily-made, 542 

Wyke's screw. cutting, 278 

Gear-cutter, Bilgram’s, 841 
Gearing, looped figures by, 850 
Geometrical problems, 264, 285, 526 
German lathe with traversing mandrel, 


643 

Ginger plant, 481 

Glass speculi, grinding and poli: hing, 102 
27 


Gramme : armature, 220 
dynamo, 223, 268, 354, 524, 670 
Great Western broad gauge sft. single 
engine, 150 


Grinding: tools for Haydon's cutter- 
bar, 433 
V-tools, 109 i 
wheel, polishing on, 454 


H (G. O.) 2091, 276 

Hampson’s dead-centre for lathes, 886 

Hand, artificial, 64 

Harp, olan, 163 

Hartford drill chuck, new, 49 

Hart’s pendulum escapement, 821, 366 

Haydon's cutter-bar, grinding tools fcr 
433 


Helical teeth, 86 

Hole, druJling square, 154 

Home-made engine, 4, 24, 95, 205, 291 
881, 446, 534 

Hydrogen, burning oxygen in, 221 


ILLUMINATING and heating gar, 
manutacture of, 183 
Incandescent light, water gas 385 
Incubator, regulating temperature in, 5'4 
Induction coil: and condenser, 66 
rotations, 565 


JET 3, b'ow through, 1; 
J slin s electric bell, 483 
Jones's lamin sted srmature, 220 


KEELING and Rigle;s sety 


CG uplings, $28 
Kendall’s gas battery, 557 


LABBEZ telemeter, 248 
Lamuated armature : 220 
winding, 549 
Lamp : bisulphide of carbon disinfecting, 
842 
blowpipe petroleum, 175 
Wo. ve gas-maker, 139 
Lantera : optics with the, 16 
reflecting magic, 661 
Lap, can a V-thread form a? 280 
Lache: aud drill press chuck, Birkman'e. 
186 
belt fastener, 317 
cutter-bars tor Sin. sinp'e, 433 
engine-cutting on the, screw, 495 
mandrel, ** Tubal-Kain’r,” 2.6 
— traversing, German, 513 
mandrels. chucks, &c., 83 
matters, 237, 258 
plate for, 241 
Providence screw-cuttiag, 404 
wheel, a cheap, 192 
with vertical slide, 850 
Lathes, Hampson’s dead-centre for, 280 
Laundry, ventilation of, 66 
Lens: for mirrur galvanometer, 462 
making, amateur, 425, $99 
mounting, 564 
Light: equatiun of, 517 , 
nitr.ua oxide and carbon di-ulphide 
560 


of coal-gas, improviog, 38 

water · gas incandescent, 
Lighting, bichromate batt: ry for, 198 
Linkwork for alide- valve, 240 
Lippmann's apparatus tor electric mea- 
Load iafe 486 612 

safe, 4 
Locomotive : compound, L. and N. W., 262, 
373 
Gt. Western broad gauge, 150 
M.S. and L., 193 


X11. 


London anå N.W. compound locomotive, | Organs: pedal 


Looped figures by gearing, 850 


MACHINE : boot-cleaning, 131 


planing. 458 
oes electrical, 288 


Machines, planing, 46, 161, 250, 408 
Magio-lantern, a reflecting, 561 

Magnetic moment, 283 

Magneto bell, domestic, 295 

Manchester, Sheffield, and Lincoln ex- 


Marigold, double corn, 411 
Mathematical problem, 394 


gal 
Meter, electric, Miller's. 26 
Micro-objective, 214, 258, 802, 564 
Microscope : Beck's Star,” 406 

fine adjustment, 288, 839, 851 

mineral and rock sections for, 342 
Miller's electric meter, 26 
Milling: machines, new attachments for, 

taper work, 165 l 
Mineral and rock sections for the micro- 


scope, 342 
Mirror galvanometer, lens for, 462 
Mirrors, some matters in the theory of, 


879, 402 
Model boiler for boat, 110 
Models of crystals, forming by plaiting, 56, 
105 


Moment, magnetic, 283 

Monitos raph, the, 468 

Moon, distance of the, 845 

Motors, electrical, and their construction, 


5, 482 
Moulding toothed wheels, 117 
Musical: instruments, automatic, 453 
scale, 170 


NITROMETER, new and little 
known applications of the, 251 
maou oxide and carbon disulphide 


ht, 560 
Nixon’s course-reading attachments for 
transits, 297 
Nose, mandrel, 124 
Nose-piece for testing sectors of object- 
glass, 84 
Notes on Cassegrains, 72 


OBAOH galvanometer, 525 
Object-glass for cameras and telescoper, 


450 
Objective, the micro., 214 
Observatory dome, 438 
Uchorowicz telephone, 229 
Ophiuchi : 36, and 80 Scorpii, 428 
63, and stars io field, colours of, 364, 
410, 539 
Optical: 1£6, 176 
effect, curious, 168 
Optics with the lantern. 16 
Optometer for correcting errors of re- 
fraction, 207 
pedal bellows action, 222 
pes, voicing, 49 
sound 547 
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[SAFETY 


bass attachment for 
American, 568 

— for American organs or harmoniume, 
separate, 171 


Orionis, theta, stars near, 9 


Oxygen in hydrogen, burning, 221 
@ 


PACINOTTI rig, 131 
Parallelogram of forces, new demonstra- 
tion of, 283 
Pattern making, 241 
Patterns, home-made eng ine, 4 
bass attachment for American 
organs, 568 
organs, separate, for American organs 
or harmoniums, 171 
Pendulum escapement, Hart's, 320; 366 
Petroleum blowpipe lamp, 175 
Phosphorus, pure, 549 
Pianvforte player, Wenham’s automatic, 
454 


Pipe: chimney, 176 
filter, Col. Ross's improved, 295 
Pipes: cores for cast-iron, 17 
cutting, 169, 181, 153, 175 
voicing organ pedal, 40 
Piston: and crosshead, 446 
packing Brandon's, 535 
Pivot holes, watch, 65 
Plaiting, forming crystals by. 56, 105, 171, 
4 


32 
Plane: adjustable beading, rabbeting, 
and slitting, 185 
surfaces, critical methods of detecting 
errors in, 99 
Planing : machine, 458 
machines, driving gear for, 46, 161, 250, 
403, 491 
Plate for lathe, 241 
Polishing or grinding wheel, 454 
Portable engine, 154, 219 
8 chuck, Birkman's lathe and drill, 
86 
Pressure gauges, testing, 90 
Problem, geometrical, 285, 332 
Prominences, solar, 31 
Propeller gear for boat, 439 
Providence screw-cutting lathe, 401 


RABBETING, beading, and slitting 
plane, 185 

Railway: chair and spring key, Steen's. 
802 

signalling block instrument, 89. 

Rain-ganuge, exsily made, 543 

Rain-tanks, 17 

Reamer : 156 

Brown's expanding machine, 513 

Red star 464 Birm., 474 

Reflecting magic-lantern, 561 

e optometer for correcting errors 
of, 207 

Refractor, the Sydney, 497 

Resistance, variabie, for use wich ammeters, 
565 

Reversing gear for electromotor, 570 

Ring, Pacinotti, 131 

Rock sections for the microscope, 342 

Rosenthal's galvanom: ter, 296 


couplings, Keeling and 
Rigley's, 328 
Sargeant’s patent drop shutter, 338 


ILLUSTRATIONS. 


Saw, Britannia Company's foot-power 
circular, 26 
Rawing, 892 
Scale, musical, 170 
Science examination question, 461, 483,526 
Scorpii, 30, and 36 Ophiuchi, 428 
Screw-cutting: gauge, Wyke’s, 273 
lathes, Frovidence, 404 
on the engine lathe, 495 
Screw-thread, Sellera’s, 176 
Bcrew-threads : cutting, 236, 280. 367 
— with revolving cutter, 259, 308 
Sections for the microscope, minernl and 
rock, 342 
Relf-windirg watch, 108 
Sellers’ screw thread. 176 
Setting out curves of large radius, 435 
Shafting, strength of, 174, 195 
Shocking coil, 152 
Shutter, Sargeant’s patent drop, 338 
Shutters, Elson’s flashing lantern and 
camera, 411 
Siemens-Alteneck armature, 525 
Siphon, experiments with the, 97 
Skrivanow’s improved voltaic cell, 512 
Slide-valve : diagrams, 13 
linkwork for, 240 
Slitting, beading, and rabbeting plane, 
185 


Bmith's bellows, 15 
Solar : eclipse, annular, 123 
— of March 16, computation by the 
partially graphic method, 8 
eepos and occultations by the moon, 
88 
prominences, 31 
Soundboard, organ, 547 
specula; grinding and polishing glass, 102, 
77 


Speed gear for the Facile, 47 
Square: hole, drilling, 154 
threads, threading tool for, 142 
Stability and speed of vessels, 518 
Stand, cheap and easily constructed tele- 
scope, 189, 234 
Star microscope, Beck's, 40g 
Stars: near theta Orionis, 9 
variable, in field with B. 464, 429 
Steam: motor, Davey safe domestic, 
532 
val ue of condensing, 417 
Steen railway chair and spring key, 302 
Steering gear, automatic, 394 
Stop: valve, facing, 178 
watch, 39 
Stove, a curious. 520, 510 
Strength of shafting, 174, 198 
Struve 3037 Cagsiopei:e, 563 
Sundials, 394 
Surfaces, critical methods of detecting 
errors in plane, 99 
Swiss stove, curious, 520 
Sydney refractor, the, 497 


TANKS, rain, 17 
Taper work, mulling, 165 
Teeth : helical, 88 
of wheels, 69, 111, 183 
Telemeter, Labbez, 248 
Telephone : circuit, 198, 286 
— bell, 569 
Ochoruwicz, 229 
gvstem, 286 
Telescope stand, cheap and easily con- 
structed, 189, 234 
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Telescopes : double, 31 
object-glass for cameras and, 450 
terrestrial, the, 218 

Temperature in incubator, regulating 


604 
Terrestrial telescope, 248 
Theory of mirrors, some matters in the, 
379, 402 
Thread : Sellers’s screw, 177 
the Edmunds, 280 
Threading tool for square threads, 142 
a of screws, cutting, 236, 280, 303, 
8T 
Tool-edges, cutter bars, and cuttere, 225, 
69 


Tool-holders, simple and easily made, 
258 

Tools: and cutter bars, 269, 313, 357, 
899 


diamond, fixing and setting, 291 
grinding V., 109 
Transits, Nixon’s course-reading attach- 
ments for, 297 
Trigonometrical, 548 
Turning small cranks, 131, 263 


VALVE, facing stop, 178 

Vane, electrical weather, 411 

Vee: thread, can a. be formed byalap? 280 
tools, grirding, 169 

Vega. B. 448, 475 

Ventilation of laundry, 66 

Vertical: angular attachment for milling 

machines, 362 

slide-lathe, 350 

Vessels, stability and speed of, 513 

Vice: bench, parallel, and tube, 351 
for milling machines, 362 

Voicing organ pedal pipes, 40 

Voltaic : cell, Skrivanow’'s improved, 512 
electricity, motion produced by, 482 

Voltmeter, 40 

Voss electrical machine, 283 


WARPING and cracking of castings, 


447 
Watch: pivot holes, 65 
stop, 39 
winding by itself, 108 
Water-gas incandescent light, 355 
Watt’s condensing engine, 330 
Watts's, Dr. Marshall, electrometers, 209 
Weather vane, electrical, 411 
Wenham’s automatic pianoforte player, 
454 : 
Westinghouse engine for flour mill, 223 
W heatstone’s bridge, construction of, 521 
Wheel: calculations, 268 
polishing or grinding, 454 
Wheels: flexible, 389 
teeth of, 09, 111, 133 
toothed. moulding, 117 
Winding laminated armature, 549 
Wind way, 525 
Wood’s gas-maker lamp, 139 
Workshop, amateur, 46, 161, 250, 339, 403, 
491 


Wray's new universal equatorial mount- 


ing, 466 
Wyke's screw cutting gauge, 273 


XYLOPHONE, the, 494 
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NATURAL GAS AND GASEOUS 
FUEL. 


T utilisation of natural gas and the 
producfion of gaseous fuel are two 


matters which, just at the present time, are 
attracting a great deal of attention—the one 
in the United States, the other in Germany. 
Gaseous fuel is compdratively an old sub- 
ject; but the utilisation of natural has 

revived by the fact that large quanti- 
ties of it are about to be laid on to the town 
of Pittsburgh, which has an unenviable re- 
putation for soot and smoke throughout the 
whole of the vast continent of North Ame- 
rica. The inhabitants may be a little too 
spe: pear as to the future, but there can be 
no doubt that if the supply shows no signs 
of abating, natural gas will be used 
tensively in Pittsburgh, perhaps to the com- 

exclusion of coal. Gaseous fuel, which 
in this connection means principally water 
gas, is attracting much attention at Essen, 
and the success which has there followed 
the attempts to manufacture and store it, 
has resuscitated the old schemes for supply- 
ing Berlin with us fuel from lignite 
mines about 30 miles distant from the city. 
The opinions which the late Sir W. Siemens 
held on the subject of converting coal into 
gas, and supplying that to householders, in- 


very ex- 


stead of the soot-producing mineral, are well | will 


known, and have been set forth in our back 
volumes ; but he did not contemplate forcing 
the at high pressures through lon 
. piping. It is well unders 
that in the case of a town situated near a 
coal-mine, it would be much more economical 
to convert the coal into gas at the mine than 
to cart the mineral into the town and 
waste seven-tenths of its potential heat, 
while at the same time polluting the 
atmosphere, and now that the Americans 
are about to show us how to convey their 


natural into a town, something may 
pany attempted in this country—at 
by the method suggested by Sir W. 


Siemens. Natural gas has been used in 
Pittsburgh for some time now in several 
mills and glassworks: in one mill it has 
been employed for nine years, latterly doing 
all the work at times, until some of the 
wells failed, and coal had to be resorted to 
while fresh wells were bored. The number 
of companies chartered in Pennsylvania to 
supply natural was up to February, 
1884, no fewer than 150; but since that date 
a very large number of new charters have 
been granted, and the utilisation of the gas 
VOL. XLI.—NO. 1,041. 


is proceeding apace. Next to hydrogen, 
natural gas is the most powerful of us 
fuels, and one of the most economical, while 
it is especially adapted for many purposes 
because it is free trom sulphur and other 
deleterious elements. Invariably of a more 
or less complex character, and varying in 
composition with different localities, the 
natural gas of Western Pennsylvania be- 
longs to the paraffin series of hydrocarbons. 
In Butler County, Pa., one well yields a gas 
having the following composition: — Hy- 
drogen 6°10, marsh gas 75°44, ethane 18°12, 
carbonic acid 0°34; while another well, 
comparatively near it, yields a gas consist- 
ing of hydrogen 13°50, marsh gas 80°11, 
ethane 5°72, and carbonic acid 0°66. In 
another county a natural is obtained 
which has the high percentage of 22°50 for 
hydrogen, with marsh gas 60°27, ethane 6°80, 
carbonic acid 2°28, nitrogen 7°32, and oxygen 
0°83. Wells in New York State, Virginia, 
Canada, and other parts of North America 
yield a gas which is almost entirely com- 
posed of methane, light carburetted hydro- 
gen, or marsh gas, as it is commonly called, 
which may be said to be composed of one- 
quarter hydrogen, three-quarters carbon; 
while some others yield a gas which is mainly 
propane, havin . 
of hydrogen 18, carbon 82. These figures 
serve to show that the natural gas 
varies in composition with locality; but the 
differences are not so great as to call for an 
special devices in utilising the gas; an 
ay which will burn one variety 
ill yield good results with others, the only 
alterations being in connection with the air 
supply, and as a rule that is amply provided 
for. Amongst those who have had most 
experience with the gas wells, it is the 
general opinion that the outflow is subject 
to a gradual diminution, tending to ultimate 
extinction, but while in some cases wells 
have been used up in a few years, there are 
others which have never failed to yield an 
enormous quantity of gas, as, for instance, 
in West Virginia, where wells have been 
burning for more than a quarter of a century. 
The pumping of oil has some effect on the 
yield of gas, but it is thought probable 
that in the majority of cases the diminution 
is due rather to a choking-up of the vents 
by deposits of salts or paraffin, than to any 
failure of the original source, for the lower 
sand rocks of the oil regions are evidently 
flowing with petroleum, the more volatile 
constituents of which are obviously in a state 
of compression and escape as gas when 


released by a bore hole. The temperature 
of the as it issues freely from the mouth 
of a well never exceeds 45 degs. Fahr., while 
its pressure when escaping freely has not 
in any case been found equal to 2lb. on the 
square inch. The low temperature is ex- 
plained by the assumption that the gas 
undergoes very considerable expansion as if 
reaches the mouth of the well—an assumption 
which is probably correct, for blocks of ice 
are often seen to be thrown from the stand 
pipes while the gas is ee In the 
mains laid in Pittsburgh the gas has a tem- 
perature of 45 degs. Fahr., but its velocity 
varies with the amount of friction 
in the pipes. Experiments made by 
a committee appointed to investigate 
the subject on behalf of the Engineers’ 
Society of Western Pennsylvania shows. 
that from a well indicating a normal pres- 
sure of 3}oz., gas occupied 4} minutes in 
traversing 16,000ft. of pipe, the pressure at- 
the well increasing to 1ölb. in consequence 
of the resistance due to friction. With an 
initial pressure of 90lb. per square inch the 
occupied 2} minutes in traversing the 
16,000ft. of piping. In another case gas 
from a well having a normal pressure of 
200z. travelled with a velocity of 23,400ft. 
per minute, while a rubber ball was driven 
through three miles of õğin. pipe in 24 minutes. 
The more durable of the wells in existence 
did not tap the gas-bearing strata until a 
depth of more than a thousand feet had’ 
been reached, and the famous Murraysville - 
well, which supplies the gas used in the 
Edgar Thompson Steel Works, has a bore- 
hole 1, 337ft. deep. Not much has been 
done at present in utilising the natural gas 
in smelting furnaces, but it has been. 
extensively employed in iron and steel mills, . 
glass factories, salt works, and paper and 
other mills, As would be expected, however, 
few of those who use the gas obtain the best 
possible results, as they consume it in a very 
crude manner; but it is used with great 
economy in those cases where it is employed 
in the Siemens regenerative furnace. The 
committee above named made an experiment 
to test the economy of the gas as compared 
with coal for generating steam. They 
employed a tubular boiler 10ft. long, 
3ft. Gin. in diameter, with 4in. tubes, and 
with selected coal evaporated only nine 
pounds of water per pound of fuel, 
although the water was passed through 
a heater placed in the flue. The 
temperature of the water before enter- 
ing the heater was not less than 
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60° Fahr. The same boiler, when 
heated by natural gas, gave an evapora- 
tive efficiency of 20°3lb. of water per 
pound of gas, which was taken to be 23°5 
cubic feet. A similar result was obtained 
when nearly all the tubes were plugged, 
but the gas required much more air than the 
coal to accomplish complete combustion. It 
is noteworthy that the best results were 
obtained when the products of combustion 
contained considerable percentages of car- 
bonic oxide, and with the boiler in question 
it was found that the increased quantity of 
air required to effect the almost complete 
conversion of carbonic oxide into the dioxide 
reduced the economical result. A sample 
of combustion products taken from the flue 
of a boiler doing regular work, yielded 
nitrogen 85:88, carbonic acid 6°16, and 
oxygen 7°96, although more than usual care 
was taken in this case in regulating the 
-draught. Improved furnaces and burners 
are now being introduced; but in conse- 
quence of the companies having made con- 
tracts to deliver gas at rates a trifle less 
than the cost of coal, in order to induce 
manufacturers to make a change, there is 
still much preventible waste. The natural 
gas brought into Pittsburgh burns slowly 
when mixed with air in the proportion of 
1 to 6, rapidly with 8 volumes, explosively 
with 9; butitis only with 10 volumes of 
air that the true exploding mixture is 
‘obtained. With 12 volumes of air to 1 of 
gis, the mixture burns somewhat ex- 
plosively, and with 134it burns quietly. So 
far very little has been done in using the 
gas for illuminating purposes, as it cannot 
be permanently charged with the vapours 
of the heavy hydrocarbons and stored in 
tanks. That dithculty can, however, be 
overcome by placing the charging ap- 
paratus near the burner, and 
suming the gas before it has time to 
separate into strata of different composition. 
There are other reasons, however, which 
militate against any general use of the 
natural gas for illuminating purposes, and 
the most important of those is the enormous 
pressure in the mains. At the wells the 
gas has a pressure of 75 to 100lb. per square 
inch, and that must be reduced to about din. 
of water in the street pipes which deliver 
the gas to the mills. For that purpose re- 
gulating valves are employed ; but they are 
not satisfactory, and tank governors similar 
in principle to the familiar gas-holders are 
being adopted. The best wrought-iron 
pipes must be used, and all fittings in 
houses must be of first quality, cast iron 
being inadmissible, even for mains. The 
natural gas, especially that which issues 
from wells having a pressure of 1lb. and 
upwards when the gas is allowed free 
escape, carries with it minute quantities of 
heavy and solid hydrocarbons, and these, 
under the influence of the high pressures 
necessary to force the gas along many miles 
of pipes, are frequently deposited in the 
street mains. 
sembling butter is often taken from the 
mains conveying the Murraysville gas to 
Pittsburgh. A sample on analysis was found 
to be composed mainly of solid paraffin 
blown into a sort of light froth, and hold- 
ing in its pores common salt, water, small 
quantities of lime and magn 
even coarse sand. As to the price of the 

as when supplied to. private houses for 
kentin g purposes, the average for some time 
was 50 cents per 1,000 cubic feet, but 
latterly one company has reduced the charge 
to 124 cents, at which price it is cheaper 
than coal. A few years ago, so little was 
thought of natural gas, that oil prospectors 
considered themselves very malacky if, 
after the expenditure of time and capital 
in boring, they struck gas instead 
of petroleum; but the latest news from the 
gas region is that several of the companies 
are about to consolidate and lay gas mains 


con-| C 


A peculiar substance re- 


esia salts, and }. 


to Philadelphia, New York, and other cities. | in pure samples. The amount of oxide of iron 


The cost of laying so many miles of pipe- 
line will, however, be heavy, and it is 
doubtful if the natural gas of Pennsylvania 
can compete with ordinary unpurified coal- 
as, or with the water-gas which is now 
eing made in large quantities. Of late, 
too, the demand for the natural gas has 
enormously increased in OTAN and the 
field of its usefulness is gradually extend- 
ing, for, to mention only two instances, it is 
now employed to extract grease and oil and 
cleanse delicate fabrics, which it does readily 
while under pressure, and it is also used for 
manufacturing electric-light carbons, for 
when imperfectly burned at a high tempera- 
ture, it deposits carbon of remarkable density. 
So much attention being paid to the utilisa- 
tion of a natural gas will assuredly lead to 
renewed attempts to gasify the solid fuels, 
and it is not improbable that before the 
century expires gas will be the principal 
form in which fuel will be used in the more 
go-ahead cities of the United States. 


SIMPLE EXERCISES IN TECHNICAL 
ANALYSIS.—V. 


By An ANALYTICAL CHEMIST. 


Venetian Red Paint. 


61. HIS is a red ochre found in Italy. “ Ant- 

werp red’’ and terra rosa“ are 
similar ochres. The former is imported from 
Flanders, the latter from Italy. The following 
is the composition of a few samples of 


VENETIAN Rep Parts. 


1) (2) (3) 
Oil @exeveevueeseeneseogeese 1 24 17°36 (Dry) 
Insoluble aili ess... 22°40 6:35 17˙9 
Oxide of iron (Fe- O,) . 36:56 566 39:0 

halk ..... . 3°80 20 ˙7 43°1 

100°00 100°00  100°0 


52. Nvte.—A natural ochre should not contain 
sulphate of baryta, so that whenever this salt 
is found in the insoluble, the sample is proba niy 
an imitation. The following is the result of the 
analysis of an 


Ixrrarrlox VENETIAN RED. 


Oil ssesoooseooo 6 2 2 „„ 17:6 
Sul te of baryta weaseecepoeves E) 24°8 
Oxi e of iron %%% %%% „%„%„ %% „„ %% „„ tee 


3 
© 


Chinese Red Paint. 


53. This is also known in commerce by the 
names of “gold yellow” and “ orange paste.” 
The following is the composition of . some 
samples of . 
CuIN ESE Rep Part. 

(). (2) (3) 
Oil e o % ¶¶ꝙh e % % ee 11°62 10°7 13°4 
Basic chromate of lead 89:38 89:3 86:6 


54.—Basic Chromate of Lead. Eatimation.— 
(a) Precipitate the lead as described in Art. 11; 
multiply the sulphate found by 1-401 for the 
amount of basic chromate of lead (Cr, Pb, O,). 
(Another basic chromate having the formula 
Cr, Pb. O, is known.) f 

(5) To insure accuracy, it is always advisable 
to estimate the chromium in the sample by the 
method described in Art. 46. 

From the amount of chromium thus found, 
the percentage of basic chromate of lead can be 
calculated. 


65.—In practice, except when adulteration 
is suspected, it is usual to burn off the oil, and 
to test the residue qualitatively. If no sub- 
stances other than lead and chromium are found, 
and if the colour of the paint is satisfactory, 
qualitative testing is usually sufficient; but it 
must be remembered that it is by no means con- 
clusive. Sulphate of lead, and the chromates of 
calcium, barium, and aluminum should be looked 
for, as these are occasionally added in order to 
vary the hue and tone of the sample. 


Turkey Red Paint. 
56. This is a very pure oxide of iron. The 


amount of water does not exceed 0°5 per cent. 


Traces of silica and lime may also be found, even 


should not be less than 99 per cent. 
The following is the composition of an imita- 
tion sample :— 


TURKEY Rep Parr (Imitation). 


Oxide of iron (F,0s) 6 % % % % % % %%% % „ „„ „ 0 65 
Sulphate of bary ta... 30 
Chalk and water 6 %%% „„ „%„%„%6„% 5 

100 


Indian Red Paiat. 


57. The colouring matter used in this paint is 
very different from what might be expected. 
True Indian red is a vegetable colour prepared 
from sandalwood ; the colouring matter in this 
paint is a pure oxide of iron. 


Blue Paints—- Common Blue. 


58. The following is the composition of a few 
few samples of 


Common BLUE PAINT. 


(1) (2) (3) 

il 6525 2 666 ee 13°95 14°9 14°5 
Sulphate of baryta.... 44°50 60°0 77°6 
Prussian blue. 805 T1 79 
Chalk 2 6 6 „ 0 e 33°50 18:0 — 


100-00 100-0 100˙0 


59. — Prussian Blue (Estimation of). — 
Prussian blue being an organic colouring 
matter (formula K,Fe(CN),), is destroyed at the 
same time that the oil is burnt off, and converted 
into Fe,0;. Its determination is, however, 
seldom attended with difficulty. It loses, on igni- 
tion, 52°71 per cent. of its weight. When, there- 
fore, the oilin a Prussian blue paint is determined 
as described in Art. 10. the total loss must be 
diminished by the loss due to the ignition of the 
Prussian blue. The proportion of Prussian blue 
in the sample is calculated from the amount of 
oxide of iron (Fe, O,) found, as described in 
Art. 34. Multiplying the amount of Fe, O, by 
2°1142, gives e equivalent of Prussian 
blue. Now, from the total amount of 
Prussian blue subtract the amount of 
Fe, O; found, the difference is the loss on 
ignition due to the Prussian blue, take this loss 
frem the total loss on ignition, the remainder is 
the loss due to the oil. An example will make 
this clear. Suppose the total loss on ignition 
to be 20 grains, and that 3gr. of Fe, Os are 
found by weighing as directed; 3 x 2:1142 
= 6°3426gr. = Prussian blue; and 6'34 — 3 
* 3˙34 = loss due to ignition of the Prussian 
blue; therefore, 20 — 3°34 = 16°66 = loss due 
to the oil alone. 


60. If the paint should contain ferruginous 
earths, this method could not be employed, for 
the oxide of iron in the earth would not be dis- 
tinguished from the oxide of iron left by the 
ignition of the Prussian blue. We have, how- 
ever, never met with a [russian blue paint 
containing such earths, and, as the amount of 
Prussian blue seldom exceeds 8 per cent. in such 
paints (equivalent to about 3} per cent. of oxide 
of iron), their, presence would be readily indicated 
by an increase in the percentage of oxide of 


iron. 

Celestial Blue Paint. 

61. Composition : 1) (2 (3 
Prag blue e 5.50 697 823 
Sulpbate of .. 92:24 92°36 90°40 
C e %% 0288 8 2:00 3°56 
M 46 1:07 71 


, 100:00 100:00 100-00 
62. The analytical processes are the same as 
for common blue paints. Being usually sold in 
the dry state, the amount of Prussian blue can be 
approximately determined by multiplying the 
loss on ignition, less the moisture, by 1°897. 


Metallio Blue Paint. 


63. Composition :— 
o.l o. 2) 
on. o 7 2% Oil 8 20˙6 
te oe. 49: ulphateo f 
Prussian blue 17°97 and Oxide et Lon) 61-9 
Chalk 1'8 
10000 Ultramarine ...... 15:7 
100:0 


64. No. 1 would be analysed as follows :— 

a) Oil.—Total loss on ignition less that due 
to ignition of Prussian blue as explained above. 

(b) White Lead.—Dissolve the ash in dilute 
nitric’ acid, evaporate to a small bulk to expel 
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the acid, add dilute sulphuric and alcohol, and 
weigh the sulphate of lead thus precipitated as 
in Art 7. 


(e) Prussian Blue.—Boil off the alcohol from 
the filtrate, concentrate, add ammonia, and 
weigh the precipitate (Fe, O), as in Art. 34. 
Multiply by 2:1142 for Prussian Blue. 
Note.—The difference between the amounts of 

russian blue and oxide of iron to be subtracted 
from the Total loss on ignition ’’). 


65. No. 2, in consequence of the presence of | 


ultramarine, presents some difficulties. It was 
treated in this manner :— 


da) Oil.— Loss on ignition, 20°65 per cent. 


(b) Alumina, Silica, and Sulphate of Buryta. 
—The residue was treated with hydrochloric 
acid, the insoluble was dried, and weighed 69°94 

cent. 

This was found to contain a large quantity of 
sulphate of baryta, and it was then deemed 
advisable to take a fresh quantity. 

(e) Took a weighed quantity of paint, ignited ; 
treated ash with dilute hydrochloric acid in the 
cold; no iron dissolved; filtered; boiled the 
insoluble in carbonate of soda to dissolve silica 
and alumina; filtered the insoluble sulphate of 

and oxide of iron; precipitated the 
alamina from the first filtrate (HCI solution) ; 
and estimated the chalk. No iron or zinc present 
in the filtrate. 


(d) Sulphate of Baryta and Oxide of Iron.— 
Weighed the insoluble left on boiling in sodic 
carbonate. Amounted to 62:9 per cent. Fused 
this with carbonates of potash and soda to make 
sure that all the silica was removed ; weighed a 
second time 63:02 per cent. Average of two ex- 
periments (d) and (b) = 61°98 per cent. 

(e) Chalk.—Betimated in the acid solution in 
le). Found 1°77 per cent. 


(f.) Ultsamarine.—Having ascertained the 
amount of all the substances present except those 
pro er to ultramarine, this was here determined 

y Atterence. The direct determination of ultra- 
marine is a matter of some difficulty. See 
below. 

China Blue Paint. 


66.— Com position :— 


(I) c). (3) ( (5) (6 
Oil ...... 51°66 17°85 18:00 2°28 1055 1599 
White lead 1°85 = 680 — — — 
Sulphate of 
«> .— 28°75 34:60 24:03 28:9 29:3 
. . 1760 23°30 20°85 2°68 21:8 21˙2 
Ultramrne. 44°73 28°80 18:20 28°04 31:1 296 
Oxide of 
iron "16 1-330 155 — — — 
Oxide of 
alumina & 
silica 2 2 „ „ = 5 = 18:97 — 
100 100 100 100 100 100 


67. It may truly be said that a mixed china | image 


blue paint is more difficult to analyse than any 
other paint. It will be observed that the com- 
Position varies considerably. We give, for the 
sake of clearness, the method employed in the 
analysis of No. 4 in the above group. The others 
are, if aoything, simpler. 

la) Total loss on ignition. Took 25 grains and 
ignited. Loss = 6°75gr. = 27:00 per cent. 

(b) -Total insoluble.— Treated with aqua regia 
and oxidised with nitric acid the whole of the 
sulphur, which separated. Weight when dried 
= 8˙38gr. = 33°52 per cent. 

(c) Aluminaand soluble Silica. Added potash 
to the filtrate; dried and weighed = 5:37gr. 
= 21°48 cent. 

Made acid, added ammonia till alkaline; a 
second precipitate of alumina, with a trace of 
oxide of iron, formed. Weight = 0°62gr. = 2°48 
per cent. g 

Total alumina = 21°48 + 2-48 = 23-96 per 


cent. . 

(d) Chalk.—Precipitated as in Art.8. Weight 
= O°67gr. = 2°68 per cent. 

(c) Utrama rine.— After separating the chalk 
and any soluble barium salts, if present, add 
chloride of barium to the filtrate. Weight of sul- 
phate of barium thus formed = 5:19gr, = 20°76 per 
cent. 20°76 x 6095 12˙65 = per cent. of sul- 
phate of soda corresponding to the sulphide and 
thiosulphate of soda in the ultramarine. A standard 
sample of ultramarine was found to contain 45°11 
per cent. of sulphate of soda, or, rather, salts 
of soda, which, estimated as sulphate of soda, 
amounted to 45°11 per cent. The amount of 


ultramarine in the paint was, therefore, deter- 
mined by the following proportion :— 


45°11 : 12°64 : : 100: 28°04 = ultramarine. 


A standard sample of ultramarine, when simi- 
larly treated, gave the following results — 


Per cent 
Tnsoluble in aqua regia ......... . 37°07 
Sulphate of soda ....... 11 
Alumina 6 2 6% „ „ 66 „6 „ ep „ „„ „„ „„ „„ „6 „ „6 „ ese 17°82 


(The percentage of alumina is much lower 
than that usually found in ultramarine blue.) 
Loss on ignition 2°6 per cent. 


(7) Insoluble in paint due to ultramarine, 


therefore = soe x TOL = 10°39, and 33°52 
(b) — 1039 = 23°13 = insoluble sulphate of 
baryta. 


(A) Loss on ignition due to ultramarine 
28°04 x 026 = 0:729, and 27°00 (a) — 0:729 
= 26°28 = loss due to oil. 

17°82 x 28°04 


(i) Alumina in ultramarine = 10⁰ 


= 4:99, and 23°96 (c) — 4°99 = 18-97 = per- 
centage of alumina and soluble silica. 

The composition of ultramarine varies sen- 
sibly, and this adds to the difficulty in analysing 
a china blue paint. 

When treating of blue pigments we shall have 
something more to say about ultramarine. 


(Zo be continued.) 


NOTES ON THE CASSEGRAIN. 
By Dr. Royston-Picorr, F.R.S. 


HE extreme convenience of this form of 

telescope compared with the Newtonian, 

especially in very large instruments, ‘renders it 
an instrument of great interest. 

My 18} Cassegrain, made by Mr. Calver, 
presented peculiar features. The effective focus 
was 62ft.; the field lens of the eyepiece was 3in. 
in diameter. The field of view was as flat asa 
plane in appearance, and the light of the moon, 
spread over about in. in its last appearance at 
the aperture of the big mirror, was‘ subdued to n 
most pleasant degree. In some of the craters 
of the moon we could see a great number of 
distinct terraces reaching downwards to a depth 
hitherto unseen by me and others. The appear- 
ance of Pico down to its base, though only half- 
illumined, was surprisingly fine. Jupiter ap- 

red almost too brilliant for strong eyes; 
turn very bright. Mr. Calver made me no 
less than five convexes with appropriate slides 
a mes 9 with three eyepieces, pro- 

u t variety in ops rt ing power. 

The foci and positions of these convex mirrors 
were carefully calculated so as to throw the final 
i 15in. behind the mirror—a novel arrange- 
ment, which enabled me to receive the image on 
a plane mirror fixed upon a revolving elbow, and 
which always enabled one to choose the most 
convenient position for observation. This con- 
trivance prevented all awkward positions. 

Doubtless the most facile arrangement of all 
is that of the Nasmyth Altazimuth, where the 
observer sits in one position with the observing 
tube constantly horizontal; but this provides 
no Right Ascension or Declination circles, and 
the finding of an object invisible to the naked 
eye isa matter of great uncertainty. 

The focus of large parabolic mirror 10ft. 10in., 
and this being 18}in. diameter, gave a proportion 
of focus nearly seven times the diameter of 
mirror. There are several points in detail 
worthy of close consideration. To begin, fora 

bolic concave there is no possibility of avoid- 
ing aberration, which produces ultimately in the 
eyepiece a blurred image, except by making the 


convex reflector of hyperbolic curvature, and 


there is no known method of testing this curva- 
ture except by innumerable alterations and refix- 
ings in the Cassegrain tube. 

On the other hand, if the big mirror is adapted 
to be used as a Gregorian, then the convex re 
flector must be accurately elliptical ; and this 
curvature can be exactly tested without the big 
mirror being brought into play at all. These 
elliptical convexes also can be readily executed 
so as to represent innumerable elliptical curves 
of revolution, and the powers of the Gregorian 
adjusted at will. There is some slight advantage 
in the image appearing erect. I am not aware 
that any silver-on-glass Gregorians have yet been 
made, but for land objects or night-glasses at sea 


they would do admirable service. You usually 
see the coastguard armed with a 3ft. telescope, 
with the aperture cut down to, perhaps, lin. or 
ljin. Mr. Calver is making me a finder for my 
184, consisting of a Gin. mirror of 24in. focus, 
and of superb definition. What could a coust- 
guard station not discern with this at night? 
The light would be about twenty times as great 
as the Admiralty optical weapon. 


(To be continued.) 


HOME-MADE ENGINE PATTERNS. 

II. 

The Bed, 
HOWN in plan in Fig. 6, in elevation in Fig 

7, in cross section in Fig. 8, naturally claims 
our first attention as being the basis of our opera- 
tions. We do not want a massive-looking bed 
for a small engine, and I have drawn a large flat 
ogee moulding to impart an air of lightness and 
elegance to its appearance. It will occur tosome 
that the section 9015 uncommonly heavy. So it 
does, but this is one of those things to which 
I referred in my first paper, when speaking of 
the difficulty of maintaining uniform proportions 
between corresponding parts in large and small 
engines. In an engine of six or eight h.-p., we 
should make the bed in section like Fig. 9; but in 
this case it would not be worth pur while to do 
80, since no advantage worth mentioning would 
be gained in economy of material. Cutting out 
like that would require the insertion of the 
rib A, else the bed would curve rounding 
on its face, so that all we could save would be the 
bit of metal marked B, therefore the shortest and 
best plan is to adopt the plain shape we have 
sketched. 

Again, the lugs for the hold-down bolts look 
somewhat out of proportion, and rather ungainly. 
But, while jin. hold-down bolts would be strong 
enough for an engine of six or eight times the 
power, we cannot have less than gin. bolts in this, 
and, as the breaking off ofa lug is an awkward 
thing, we give plenty of metal there, to avoid, if 
possible, that disaster. 

As we go along, I shall not so much discuss the 
different ways in which our work may be done, 
as describe simply one method of doing it, 

teeing, of course, that the patterns, if 
made to these instructions, will mould without 
causing any difficulty. 

Boxing-up, applicable to cored beds of a 
different section (“ E. M., Vol. XXXVII. p. 
520), is not suitable in this case, where the inside 
of the pattern is wide enough to deliver itself 
freely. Nor, I apprehend, will it be necessary to 
give any rounding at all to the face, because, by 
thickening the metal at B, B (Fig. 8), we have 
counteracted the tendency of the plate to pull 
rounding when cooling. But with every pre- 
caution there is always some slight element of 
uncertainty associated with the ‘‘ buckling,” as 
it is called, of castings. l 

Now our way is cleared, and we can proceed 
accordingly. Looking at the bed in section 
(Fig. 8), we elect to have the flanged portion, 
C, C, made asa frame and fastened to the sides. 
Fig. 10 is intended to render the general con-. 
struction clear. In the first place, then, we pre- 
pare two pieces (Figs. 8 and 10, B, B, B), 2ft. 
Yin, by lin. by Izin., squared dimensions, and 
one piece 6}in. by 1,in. by 12in. (which last 

iece, by the way, had better be worked ina 
length with one of the others, and cut off after- 
wards). One edge is planed in. under square 
(for taper, Fig. 11), and the hollow of the ogee 
moulding is worked on the opposite edge. A 
mitre joint is cut at one end of each of the long 
pieces, and asimilar joint at both ends of the - 
short piece, which joints may then be glued and 
keyed, their further security being assisted by a 
few cross nails. Never trust to glued joints in 
moulders’ patterns if nails or screws can be used. 
They are not like pieces of cabinet furniture, since 
in pitterns mere appearance goes for little. 
Those who have seen patterns being ‘‘ bedded in,” 
orrapped, during withdrawal, will understand that 
this is not a needless caution. Leta couple of cross 
ribs (Fig. 10, a, a), žin. thick, into rebated 
grooves, in positions indicated in Fig. 6, giving 
them also rain. of taper towards the back of the 
bed—i.e., the face that lies on the foundation 
plate, and the uppermost face in moulding. 

The semicircular end could be cut from one 
solid piece: but the chances aro, in that case, that 
the pattern would become broken off accidentally - 
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somewhere across the short grain. In a larger 
pattern we should glue this portion up in three 
or four rows of segments, as we should glue up a 
wheel ring (“ E. M.,“ Vol. XXXVII. p. 143), 
but in this instance, two quarter circles glued 
together with a tight-fitting dowel (Fig. 12), 
will make a substantial job. The half-circle 
itself will be 5 ends of the 
straight pieces with tight-fitting dowels well glued 
(Fig 10, D). These should stand not leas than 
zin. or lin. away from the face. The lower 
aay e 5 now ome: 

or the up me we prepare two strips (Fig. 
10, A, A), 2ft. 10din. (2ft. I Iin. in the rough) by 
1gin. by sin.; fit in a cross bar, E, by half-lap 
jointing to dimensions (Fig. 6), and glue two ends, 

F, between, also to dimensions Fig. 6), their 
grain running longitudinally. Strike the curves, 
b. b, with compass, set to 1,;%in. radius, and cut 
with paring gouge. Rebate back the square ed 
(Fig. 10, c, c, o, not exactly square, but slightly 
tapered upwards towards the face), representing 
the top fillet of the bedplate (Fig. 6 and 7), to 
41in., and downwards jin. ; then glue and bradthis 
upper frame upon the lower one, When dry 
complete the convex portion of the ogee. 

There is nothing rigid about this pattern ; 
therefore when we fasten top and bottom frames 
together we shall assist it somewhat by gluein 
the frames together upon a “ bottom board,” that 
is, a piece of board planed up straight and in 
winding, or on a true bench, there allowing it to 
remain till set dry and hard. If it is allowed to 
set thus, it will not get out of truth afterwards, 
except by rough usage. 

Prepare seven lugs, gin. thick, l}in. by 1 zin. 
(Fig. 13), striking the curves with compass set 
to gin. radius. Slightly taper their edges in the 
direction of the face of the bed, and brad them 
on at centres given (Fig. 6). Narrow strips, z in. 
thick, will form the filling-in to complete the 
thickness over the lower part of the mould- 
ing. Put a ŝin. round print upon each lug. 

he four bosses for the guide bars will be 
turned to dimensions (Fig. 14) with a Zin. stud 
on the bottom, the grain running longitudinally. 
Note that the longitudinal dimension allows an 
iin. for facing. Besides this, give uin. taper in 
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the length. Now when you come to mark the 
centres of these bosses, in positions shown in 
Fig. 6, you will find that the centre comes just 
by the edge of the fillet, and that some blocking 
is necessary ; in fact, that the boss has to be con- 
tinued over the ogee (Fig. 16). Why not have 
turned the bosses the entire depth and fitted them 
over, instead of using blocking-up pieces? is an 
idea that will suggest itself. Well, in practice 
it would take about twice as long, and would not 
be so neat a job—at least, in the hands of an un- 
skilful workman, for the grain round the cut 
edges would become jagged, or 1 a out, to 
use a workman’s term. These blocking pieces 
will be got out, say lin. longer than we require, 
and plenty wide and thick enough and fitted to 
the ogee. Chalk the moulding, and cut each 
blocking piece to 1a fit with a chisel and paring 
gouge. or the instruction of those of my 
readers who are not mechanics, let me mention 


that the paring uge is a long gouge ground on 
its inner or hollow edge, ins of on its 
outer e These tools are used for paring the 


edges of long sweep for which a firmer gouge 

would be most unsuitable. They are made of 

various curves, termed respectively flat, middle 

flat, and quick, and of widths ranging from }in. to 

zin. In length they measure about twice that 
Pig. 16 gives a representa- 
too 


Well, having fitted each block in place, secure 
it temporarily with a jin. screw, and plane off its 
top face level with the face of the bed. Then bore 
in each boss centre a hole with a jin. centre bit, 
for the reception of the pins of the turned bosses. 
Dropping these into place, mark their curve on 
the blocking pieces, remove the latter, work to 
shape and replace permanently (Fig. 16). We 

not put prints on for the bolts of the guide 
bars, because these bolts must be tight fitting, 
which means drilled holes. Hence the bosses are 
complete. 

The two blocks for the crank-shaft bearings 
will be prepared to 6in. by lin. by 2in. (this 
last alows for facing), and fitted with paring 
gouge and chisel over the moulding (Fig. 17), 
and fixed to centre given (Figs. 6 and7). On 
the inner edges of these blocks a portion of the 
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bed plate must be cut away to allow the crank to 
clear, Fig. 6, H, Two cylinder facings 8}in. 
by 1 jin. by xin., fastened at G, G, Fig. 6 will 
complete the pattern. l 

Glass-paper smoothly, varnish with a coat of 
shellac varnish, and when dry, lightly rub down 
the grain which has become roug and 
apply a second coat. The pattern will then be 
ready for the foundry. 


0 


BLUNT’S SELF-OENTRING CHUCK: 
T following is an illustrated description of 

a new self-centring chuck which has been 
recently patented by Mr. B. W. Blunt, of Nechells 
Park-road, Birmingham. The illustrations show 
the chuck in longitudinal section and the end 
with cover J removed :—T wo round central parts, 
E and F, form the head and body of the chuck 
respectively. They are suitably attached to each 
other at P by being screwed together. Externally 
the end of 4 nearest to E forms a round guide, 
on which the block G is made to fit and slide. 
The other end of F forms a shank r, by which to 
attach the chuck to the machine in connection 
with which it is desired to be used. Between the 
guide and shank there is upon F an external 
screw S, which fits into a 5 internal 
screw on the nut H. There is also a round hole 
v, which centrally through E and F to 
admit the article to flxed in the chuck. 
Externally the cylindrical part of E of largest 
diameter, forms a guide upon which G is made to 
fit and alide. There is also a short cone, u, formed 
en the outside of E, through the surface of which 


three round holes obliquely into the centre 
hole and form guides for the three round clips L. 
Each of the guides last mentioned is 


similarly situated in relation to either of the 
others, and also in relation to the central axis of 
the chuck, or so that each of the centre lines o d 
of the guides for the clips makes an equal angle 
with either of the others, and also an eqnal acute 
angle, O, with the central axis. The clips L are 
made to fit into and slide in the guides above 
mentioned. At one end, y, they are suitably 
formed to allow all of them at the same time to 


made to revolve. 
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the centre of the hole v, and to grip the 
article to be held by them. Near the other end 
of each clip there are two grooves, z, formed upon 
opposite sides of it, into which a suitable slide, n, 
on the . ne 8 
purpose of se i e clips. e block G 
three sets of grooves on the front of it. In one 
of these grooves in each set a flat hardened steel 
K is fixed, to move in contact with the outer 
the clip and to cause it to move in towards 
_ the centre of the hole v. The other grooves, m 
and x, in each of the above sets form the slides 
separate the slips. The sides of the plate 
which slide on the outer ends of the clips, are 
situated that the centre line c d of the 
guides in E are dicular to them. Also each 
of the three sets of grooves in G already men- 
tioned is similarly situated in relation to either 
of the others, and in relation to the central axis of 
the chuck. At its front end the block G fits into 
a conical cover J, the latter being attached to it 
by three small screws. There is an external 
screw t upon the back end of the block G, which 
engages with and fits into the nut I. Internally 
G hasa central round hole pasting 5 
through it, into which the head and body of the 
chuck fit. The cover J has a central round hole 
of the same diameter as that of the largest part of 
E. The nut H has a central round hole passing 
ways through it, in Which there is 
an internal screw on the circumference of least 
diameter. This screw has preferably a left hand 
thread, which fite on the corresponding screw S 
onthe body F. The other part of the central 
hole in H forms a recess into which the nut I fits 
and is rigidly fixed. Externally the end of H 
into which the nut I is fixed is round, and the 
other or smaller end is hexagonal. To actuate 
the chuck, the nuts Hand I are turned round the 
axis by means of a spanner applied to the 
part of H. he screw S causes the 
nuts to move bodily in a longitudinal direction 
according to the direction in which the nuts are 
Also according as the nuts 
move the screw ¢ on the block G ea further 
out or enters further into the nut I respectively. 
Thus the block G moves along the axis in the 
game direction as the nuts Hand I, but at 
an additional speed depending on the pitch of the 
screw ¢. When G is made to move in the left- 
hand direction, then the clips move towards the 
axis, and when the block is made to move 
pone direction, then the clips are 


in the o 
separa urther apart. 


ELECTRICAL MOTORS, AND THEIR 
CONSTRUCTION .—IV. 


By Joux E. CHASTER. 
(Continued from page 315, Vol. XL.) 

1 MUST apologise for having kept so many 

readers waiting for this article; but busi- 
ness having called me away from time to time 
from town, I have completed the article at the 
earliest opportanity. trust that few of the 
numerous readers interested in electrical matters 
have been inconvenienced. 

The machine is now ready for wrapping with 
wire, and it should be taken in pieces, and whilst 
doing so it is advisable to carefully number or 
otherwise ' mark the that fit together, so 
that when finally put together no mistake may 


LLL 
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óccur. Having got the motor in pieces, the field 
magnets are to be bound with canvas or calico, 
and well covered with either shellac or Brunswick 
black varnish, where the wire is to be wrapped 
on. The field magnets are to be wrapped with 
six or seven layers of No. 18 B. W. G. double 
cotton-covered wire. The exact amount got on 
will be determined by there being sufficient room 
for the armature to revolve when bolted up. 


wire to the remaining binding screw. Tho 
machine-is now ready for trying to see how it 
runs. If carefully made it will revolve with a 
single bichromate, though to get its full efficiency 
it will be necessary to employ six or eight bi- 
chromate cells, each cell having a zinc surface of 
3zin. wide and 6in. long immersed in the liquid. 

ith a small boxwood pulley on the shaft, and 
about jin. to lin. in diameter and jin. in width. 


About 1}Ib. of wire will be ample for the field | the machine is capable of driving a small lathe, 


ets, and seven or eight ounces of 22 B. W. G. 
double cotton-covered for armature. 
wrapping the machine it is by far the best plan 
to have a small detecting galvanometer and 


When |. 


fretsaw, and all light-running machinery. 

Many persons have of late been writing against 
the Siemens H form of armature. For a dynamo 
from which a large amount of electrical energy 


battery, such as a Leclanché, so that in case the is required, it does heat after a short time of 


insulated wire should at any touch the iron 
of the field magnets the fault would be detected. 
This is effected by putting on the first bend of wire 
and joining the free end to the one terminal of the 
galvanometer, and from the other terminal of gal- 
vanometer take a wire to one binding screw of 
the battery, and from the remaining bindin 

screw the wire comes that must be made fast an 

in good metallic connection with the iron of the 
field magnets. It will thus be seen that if the 
wire that is being wrapped on the field magnets 


should in an 


place make metallic connection 
with the fiel 


magnets, the galvanometer will, 
owing to the Conna of the circuit, immediately 
be deflected. Should this occur, the wire must be 
taken off again until the leak be discovered when 
it should have a piece of calico, or, better still, 
fine linen, wrapped round the bared place on wire, 
and then remounted. 

Secure all the ends of the wires either to the 
neighbouring coil or else by passing the finishing 
end beneath the adjoining layer and then drawing 
tight. All the three—viz., the two field magnets 
and armature, are ready to receive a coating on 
the insulated wire of thick shellac varnish. 
When dry, the machine may be finally mounted, 
and the ends of the field magnets so connected 
that the north pole of the one field megno beds 

other field 


against the similar pole of the 

Set. 

en this has been ascertained, those two ends 
should be cut short so that there is left just 
enough wire to solder them together. This joint 
can then be insulated by binding round either 
cotton or tape, and carefully tucking same away 
so as to be out of sight as much as possible. One 
end of the field magnets is to be taken to one of 
the binding screws of the vulcanite (Fig. 22, 
p. 315, Vol. XL.), and the other end goes to one of 
the brushes of the commutator. The other 


running when made of large dimensions; but for 
small motors it is certainly the best considering 
all things, and is by far the easiest for amateurs 
to fit together; and if made of the very best 
carburetted annealed iron, it does not heat to an 
extent sufficient to do any damage to insulation 
of wire. 

A suggestion was made by a Mr. Joncs 
that I should use for my motor a clumsy © 
imitation of the Siemens armature formed of 
strips of iron made in the shape of a cross. - 
As I like to give everything a fair trial, I fitted 
one up in this style. en I placed this- 
form of armature within the field magnets, I 
found the resulting power from the motor to be 
considerably less shan with the Siemens H 
armature. This serious defect is attributable to 
the small amount of wire this cross form of arma- 
ture holds compared with the Siemens H form. 
This cross form is more difficult to wrap than the 
ordi Siemens, and requires more careful 
attention in connecting the ends of the wires to 
commutator. 

After running it for a few hours, I found 
a considerable decrease of power, although the 
E. M. F. and current from batteries was the same 
as at starting. This suggested that the error 
must be in the armature itself. 

On unwrapping the armature I found that the 
separate laminations of the cross form of arma-. 
ture had each set up a small counter rotary 
motion of its own, and had cut through the insu-. 
lation of the cloth, and also thaton the wire, so. 
that the lower coil was short-circuited. 

I trust that amateurs will be able to finish and 
complete the motor in a satisfactory manner, as 
it makes a motor of very high efficiency when 
correctly fitted up, and I should advise all 
amateurs to get the castings ready made, for 
making patterns of these is very troyblesome, 
and beyond the capability of most amateurs. Mr. 
R. A. Lee, of 76, Higb Holborn, whose name must 
be well known to all readers, and who advertises in 
this journal, has made some very beautiful 
patterns of this motor (from my designs), the 
castings from which are everything that can be 
desired, well carburetted, thoroughly annealed, 


and so clean that I found there was scarcely any 


filing and turning required in fitting them up. 

The engraving of the motor in this number is 
from a photograph taken from the finished 
machine, and will, in combination with the 
drawings previously given, make the general 
construction and fitting quite clear. 

The motor being completed, requires a battery 
to drive same, and I propose therefore giving a 
few articles on the various forms of batteries 


commutator brush has a short length of copper | suited for the purpose. 
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DR: HUGGINS ON THE SOLAR 
CORONA. 


Va lecture recently delivered by Dr. W. Huggins, 
F.R.S., before the Royal Institution, he gave 

an account of his experiments in photographing 
this rather puzzling phenomenon. the course of 
the lecture, Dr. Huggins said:—Much of the light 
from the corona comes from near the ultra-violet 
end of the spectrum, therefore it might be expected 
to be seen through coloured media exercising the 
requisite selective absorption ;but then comes in the 
drawback that the icular rays in which the 
corona is specially rich are near the limit of the 
power of the eye, and have but feeble influence upon 
vision. He therefore looked to photography for aid, 
especially as it is possible to accentuate photographic 
effects, so that the photograph is no longer true to 
nature. At first he tried experiments with inter- 
posed media, such as colo glasses and layers of 
coloured solutions, including, for instance, potassic 
permanganate; but there were objections to this 
plan because of the reflections from the two sur- 
faces, or from the decomposition of the chemicals 
by light having possibly the power of producing 
coronal-like images on the photographic plates. He 
next took advantage of the selective power for par- 
icular rays exercised by certain salts of silver. It 
has long been demonstrated that chloride of silver 
is particularly sensitive to the rays in which the 
corona is relatively rich, so that salt he concladed 
to be the best for his photegraphic operations. 
Then came in the difficulty about the imperfect 
achromatism of the lenses of refracting telescopes 
when used for photographic purposes; consequently 
he employed, in the first instance, a Newtonian 
reflecting telescope, with a large and a small mirror. 
In 1552 ne thus obtained about twenty photographs, 
in all of which were forms very coronal in appear- 
ance, aud critical observers, like Professor Stokes, 
Captain Abney, and others, thought that there was 
great reason to suppose that the coronal image had 
roduced a specially visible effect on these plates. 
lis later experiments he used a telescope witha 
single mirror only, and the sun’s light reached the 
mirror through a long tube, blackened inside, and 
containing many blackened diaphragms; he thus 
got rid of reflections from two mirrors. The backs 
of the photographic plates were covered with 
asphultum, to prevent reflection from the back sur- 
faces of the light which found its way through the 


photographic films ; a circular black disc was placed | ki 


in the telescope to cut off the image of the sun’s 
disc entirely from the plate. With these precau- 
tions against obtaining erroneous coronal effects, 
what seemed to be true coronal impressions still 
came out on the plates. The conditions of climate 
being so unfavourable in England, it was thought 
well to repeat the trials in a better atmosphere, so 
the Royal Society appointed a committee and gave 
a grant for the execution of the work. The scene 
of operations was Switzerland, and the Riffel was 
chosen because of its height of about 8,000ft., com- 
bined with hotel accommodation. Mr. C. Ray 
Wocas, who had had experience in astronomical 
ph tography during total opes in Egypt and in 
the Caroline Islands, did the actual work in a 
temporary hut on the Riffo), a 5 h of which 
was projected on the screen by Dr. Huggins; it 
included a likeness of Mr. Woods, and represented 
the tube of the telescope bound round with flannel 
to prevent the heating of its exterior by the sun. 
For the last year or two, however, some fine matter 
had been in suspension high in the atmosphere of the 
earth, producing on fine days an aureole around the 
sun ; this aureole was red outside, and violet inside ; 
some thought it to be caused by spicules of ice, 
others eupposed it to be due to vulcanic dust, but 
whatever it was, it was ‘‘matter in the wron 

place” for the Swiss experiments of the Roy 

Society, so that the results were largely vitiated. 
There are five hypotheses to account for the corona: 
1. That it is a large gaseous atmosphere around the 
sun. 2. That it is matter ejected from the sun. 
3. That it is something of the nature of Saturn’s 
rings, and consists of meteoric matter. 4. That we 
see the impouring of the tails of comets. 6. That 
there are meteoric streams illuminated by the sun, 
which are not revolving near the sun, or falling into 
it, but are parts of the elliptical orbits of comets. 
It would be safe to say that the corona is a com- 
plex phenomenon, and that there is probably some 
truth in all these hypotheses. An Ameriean pro- 
fessor has questioned the ity of the corona 
altogether, and suggested that it is but a diffraction 
phenomenon, but his th rests upon negative 
evidence. He has him the evidence given 
by the spectrum of the corona, and that photo- 
graphs taken at different places show the same 
corona, which objection ap to be fatal 
to the non-coronal hypothesis. Without doubt 
there is a limited gaseous atmosphere around the 
sun, but this will not explain the corona. If there 
were but one particle of matter in every cubio mile, 
it would account for the corona, the cles being 
so closa to the brilliant source of light of the 
sun. There is gas with the particles, which may or 
may not be distilled outfrom them. The notion is 
gaining ground that there is a repulsive force oon · 


nected with comets, not due to mass but to surface, 
therefore somewhat electrical in character, and itis 
possible that there may be some such force in the 
surroundings of the sun. If the existence of such 
force be granted, it may be that the corona consists 
of some of the He Remap ois of sun-storms ; 
some part of the gas may have been carried up, er 
have afterwards been distilled from the solid par- 
ticles by the heat of the sun; nothing is yet known 
of the condition of the gas between the particles. 
In the high vacua used by Mr. Crookes, the residual 
material ates represent a crowded city as com- 
pared with the coronal waste. 


DANGEROUS LUBRICANTS. 


1 following notes on the use of dangerous 

lubricants and false economy are contributed 
toan American oil-trade journal by Mr. E. F. 
Dieterichs :— 

When we consider that lubricating means the 
interposing of substances between the parts in 
motion, to absorb the frictional heat and tranfer it 
into space by radiation, thereby avoiding abrasion 
and heating of the , we must see that only 
such lubricants will be able to accomplish the 
desired result which are entirely free from inert 
matter (grit), possess sufficient viscosity to secure 
adhesion to the metal and to be of such fire test as 
to secure radiation B with the heat - 
absorbing quality of the lubricant. The injuries 
resulting from the use of poor lubricants will not 
always be perceptible at once, but they are pro- 
duced gradually and persistently. The bearings of 
the machinery are tell-tales of the quality of 
lubricants used ; they appear covered with gummy 
and dirty looking incrustations, the result of 
decomposed and accumulated impurities, and the 
saturated timber and floors in the vicinity of the 
bearings indicate the waste and danger resulting 
from the use of poor lubricants. Most of the cheap 
black lubricators are made from the residuum of 
petroleum stills, which to the best has been steamed 
aud settled, thereby securing a less tarry colour 
and separating some of its gritty components, but 
much of the latter, most in the form of où 
products, remain. 

These residuums are thinned out to consistency 
for lubricating purposes, and as they are of very 
low gravity permit the use thereto of the cheapest 
inds of natural oils, with their lighter and 
inflammable products, and frequently even the 
coarser kinds of benzine alone ure used. These 
mixtures are brought to gravity of 28.29 B., in 
imitation of the onoce-celebrated 28° West Virginia 
oils, and are largely sold under that name to parties 
who look for a cheap oil and cannot determine its 
quality. Frequently these oils are mixed in so 
coarse a manner that when at rest the hea 
residuum will separate in the packages, undernea 
the lighter fluid oil, and the danger of using such 
oilsis apparent. These are the oils that are offered 
on the market at temptingly low figures by un- 
known makers, but are never made or sold by well- 
known refiners who have a reputation to sustain. 
In cold weather and when first poured on to bear- 
ings these oils have an apyarent good body, but in 
warm weather and in warm places they soon thin 
out, and in flour mills, where it is distributed in 
close rooms over hundreds of bearings and spreads 
diminutively over adjoining wocdwork and floors, 
it evaporates rapidly and its inflammable vapours 
mingling with the close atmosphere highly saturated 
with floating flour dust forms explosive combina- 
tions which a single spark, produced by the 
accidental getting in the mill of the smallest piece 
of iron, will explode. In saw mills, also, where 
pillar blocks, the surrounding woodwork, the floors 
and sawdust are saturated with such oils, and when 
on hot days and when the sun shines then the 
rising vapours can be seen, a flying spark from the 
rapidly revolving saws is all that is needed to set 
the whole place instantly on fire. What other 
explanation do we need when looking for the cause 
of mysterious explosions in flour mills, so 
assiduously attributed to the explosiveness of flour 
dust alone? Flour has been ground for generations 
in all climates and in all seasons, in airy places and 
in close and dingy ones, by hand ard horse power, 
by wind and water power, and for a long time by 
steam power, and if the mills were not as gigantic 
as at present there was proportionately the same 
kind of work to perform, and when pushed to 
run day and night and with utmost strain on their 
machinery the chances for mysterious explosions 
were equal to the present time, but were never 
heard of. The danger from heated steps and bear- 
ings was well movi, s old hands 
cannot now be ed that anything other than 
lard or sperm oil is safe and fit to be used. Why, 
then, do managers of large mills and other establish - 
ments persist in Prt phar machinery with poor 
and dangerous oils? ey seem to forget that 
lubrication is as important a factor in the control 
and economy of motion and power as the need of 
hands to attend to it, as they need light to see at 
their work and fuel to produce the power and 
motion with which to do it; but inattention to these 


arred it,“ upon the middle of an oilstone. 


facts and false economy induce them to pursue a 
faulty policy. They claim it to be of no use to 
paren better oil, as the hands pour it on reck- 
essly any way, but „ thereby poor 
management and want of control over their men. 
It is no wonder the men pour it on; they have 
to do it in order to keep the bearings cool, and 
while the oil runs out below as fast as they pour it 
on above, that makes them use it recklessly. With 
cil capable of doing its work with regularity they 
would net do so, as lubrication also means exertion ; 
it requires attention and causes labour. 
TTT 


HOW TO TREAT THE OILSTONE. 
HE following remarks are extracted from a 


paper by J. F. Hobart in the American 
Mach inat:— ' : 
Keep your oiletone clean. Many users of oil- 


stones keep them full of oil all the time, all covered 
with dirt and gudgeon-grease, and when they 
want to use them, must scrape a pae with a chip 
before they can make a tool take hold.“ Wipe 
the stone clean after using. Do it every time, too 
not once in a while. Get in the habit of it, and it 
will come natural. Don’t let a stone get 
up. If you have been guilty of keeping such 4 one, 
just take a new deal and out” your stone. 
ut it in a kettle with water and potash, and set it 
over a fire, or stick a steam pipe into it. Boil for 
an hour or two, then soak and wash well in clean 
water. You will then be able to see what your 
oilstone looks like, and it will ‘‘ take hold” like a 
new broom. Some men place their oilstones in the 
sun and let the oil dry out. But the potash is the 
best; it kills the grease on the spot. An oil- 
stone needs ‘‘truing up’’ very often. Don’t let a 
stone get too “hollowing.” Use long strokes in 
rubbing a tool upon it. If it gets a little worn in 
the centre, take it to the grindstone or a big emery 
wheel. Hold it against the side of the wheel, not 
on the face. It will take but a very few minutes 
to grind the oilstone true and smooth. I never yet 
saw a loafer hang around a shop half-an-hour 
without getting out his jack-knifo and ‘‘ going for 
If I have a 
knife to n, I do it near the end of the stone. 
The ends don’t wear down; it is the middle that 
gets most of the work. Some j ourneymen put a wire 
across the middle of their oilstone. They have to 
work each side of it, but the loafers nave to too. 

If you break a stone, don’t throw itaway. If 
thick, or nearly new, boil the grease out of it, and 
glue it together with common glue. It will hold if 
you get all the grease boiled out before you put on 
the glue. If the stone has become worn pret 
thin, you had better grind it down into slips. It 
will make some nice ones of the very best quality. 
Don’t put the stone into a block of wood. It makes 
a nasty thing to keep clean; go to the hardware 
store and buy a nice oilstone holder. You can put 
it on in two minutes, and take it off in no time,” 
and wipe the stone clean as often as you wish. A 
hard, glossy oilstone is not worth buying. A stone 
which looks like a piece of marble is good for 
nothing. A stone with a sandstone complexion is 
too soft, and will work bad. The muddy stone 
is auother to be avoided. Somewhere I have seen 
a receipt as follows: Draw your thumb nail 
along the stone; the faster it cuts away the nail 
the better the stone.” It looks reasonable, but I 
have never tried it. 

Petrified wood makes the best oilstone. I have 
a Sootch stone which cuts very fast, yet will set an 
edge to cut a hair.“ Some years ago a firm 
started to manufacture silex stones for oil and 
water, both hand and power. The silex stone 
was ground fine, mixed with some secret ‘‘ uniting 
compound,’’ and moulded under hydraulio pres- 
sure. The stones thus produced were pretty good, 
but were apt to ‘‘glaze,’’ and then neither oil nor 
water seemed to have any effect in removing it. 
Whether or not they are made now, I do not know. 
There is a in using oilstones well. Don’t 
rock your hand and make six or eight bevels on 
the work, or else make a curve in place of a flat 
t bevel.?”? Keep your wits upon the 1 the tool, 
and see that it travels as fast as the bottom edge 
does. The tendency, when pushing from you, is 
to lower the top of the tool, but a little attention 
to this point will enable a man to do a job right, 
and get a better edge in the very shortest time. 


Test of Cod-Liver Oil.—Pourabout ten minims 
of the oil to be examined into a watch glass. Di 
a pointed glass rod into concentrated sulphuric acid, 
and with the moistened point mark as if writing or 
drawing on the bottom of the glass, through the 
oil. Wherever the point goes it will be followed, if 
by magnificent streaks of a pure 
violet colour. The reaction is equally beautiful, 
if the oil is first cut with or dissol in carbon 
sulphide, as prescribed in the German Pharmaoopoia 
If the point of the rod is passed lightly over the 
surface of the oil, just touching it, the violet stream- 
ers may be w descending little by little until 
they reach the bottom. 


the oil is pure, 


~ 


Maron 6, 1835. 
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SCIENTIFIC SOCIETIES. 


— 
LIVERPOOL SCIENCE STUDENTS’ 
ASSOCIATION. 


HE fifth evening meeting of the current 
session of this association took piace on 


From their N outlines and rich appear- 
ance, they have not inaptly been termed the 


inanimate matter assumes, and when A y 
gures. 


molecalar structure of crystals by their action apon 
light. It is fonnd that each system of 8 
possesses its own peculiar action upon light in its 
passage dais a em, interfering with its passage 

ifferently. me crystals, on being excited, 
exhibit uliar electrical properties. far the 
electrical condition has been little understood, but 
it may yet be found that these electrical conditions 
set up under the process of crystallisation have 
much to do with the manner in which minerals are 
found crystallised or associated together in the 
earth’s crust. Of late years much advance has 
been made in the science of petrology, or the study 


of rocks, simply owing to the knowledge obtained 
of the optical ters of mineral crystals under 
the microscope, the practical outcome being a 


knowledge of the mineral structure of many ro 
which by ordinary chemical analysis could not be 


e 
* 


CHEMICAL SOCIETY. 


HE following among other papers were read at 
recent meetings of the above Society :— 

“On the Atomic Weight of Titanium.“ By 
Prof. T. E. Thorpe, F.R.S. The atomic weight of 
this element was made the subject of investigation 
so far back as 1823 by Heinrich Rose. In 1829 
Rose published a second series of determinations, 
which were followed in 1847 by the determinations 
of Pierre, and in 1849 by those of Demoly. These 
determinations have given values for Ti varying 
from 47-92—56 39. In framin 11 arrangement of 
the elements in accordance with the Periodic Law, 
Mendele jeff adopted the number 48 as the atomic 
weight of titanium. A number less,than 50 was 
in fact demanded by the law. A redetermination 
of the atomic weight of this element, therefore, was 
obviously required, not only to fix its value as a 
chemical constant, but as affording an excellent 
test of the validity of Mendelejeft’s hypothesis. 
The exact determination of the atomic weight of 
titanium is rendered difficult from the circum- 
stance that comparatively few compounds of this 
element exist which are wholly suitable for the 
purpose. The author of the present communica- 
tion has made use of the tetrachloride and tetra- 
bromide as the bases of his experiments. He has 
determined the amounts of chlorine and bromine in 


water. e mean of the whole 31 riments 
becomes 48:013, the probable error of the series 


being + 0:021, and the probable error of the result 
+ 0-0085 


“On the Physiological Action of Brucine and of 
B chnine.” By Dr. T. Lauder Brunton, 
F.R.S. The difference between the effect of brucine 
i appen rather to be one of degree 

to be chiefly dependent on the 

more ready climination of brucine. Like strych- 
nine, brucine produces death by convulsions and 
not by paralysis; but like curare, it is innocuous 
when taken into the stomach, though fatal when 
injected under the skin. Bromostrychnine has an 
action very much like that of strychnine. 
_Alecture Oa Chemical Changes in their rela- 
tion to Micro-Organisms,’’ was delivered by Pro- 
fessor Frankland, D. C. L., LL.D., F.R.S. A plant 
being defined as an organism performing synthetical 
ions, or one in which these functions are 
greatly predominant; an animal as an organism per- 
forming analytical functions, or one in which these 
fanctions greatly predominate: the micro-organisms 


were classed by the lecturér among animals. Their 
life essentially depends upon the taking asunder of 
more or less complex compounds, resolving them 
into simpler compounds at the expense of potential 
energy. As micro-organisms are commonly 
termed “ferments,” and their analytical operations 
‘* fermentations,” it is n to sharply dis- 
pea between organised ferments and certain 

ies which bring about analogous chemical 
changes, but which are not only not organised, but 
exist in solution. These latter, or soluble fer- 
ments,” aa they are commonly termed, are said to 
act by contact; they produce certain chemical 
changes in the fermentescible substances without 
themselves furnishing from their own substance any 
of the products of change; the effects they produce 
are essentially analytical, consisting in the assimila- 
tion of water and the splitting up of the fermentes- 
cible substance into two or more new molecules, 
and may be Dronen about by purely chemical 
means. They differ only, or chiefly, from the 
organised ferments in that they are unorganised and 
do not increase in amount during their action upon 
fermentescible substances, of which a very large, 
although limited, quantity may undergo trans- 
formation by the action of a very minute quantity 
of the ferment. A list of changes brought about 
by 1 forments was given. In that por - 
tion of the animal kingdom with Which we are best 
acquainted, oxidation is the essential condition of 
lite; it is the kind of action by which the animal 
changes actual into potentialenergy. The changes 
effected by micro-organisms are essentially of the 
same character as those brought about by the 
higher orders of animals—that is to say, they are all 
changes by which potential becomes actual energy. 
With one or two exceptions, the chemical changes 
effected by micro-organisms—unlike those produced 
by soluble ferments—cannot be brought about by 
other means. The observations of Hatton and 
others have shown that micro-organisms retain 
their vitality in presence of a variety of substances 
which rapi 
unexpected fatal effects of spongy iron would seem 
to promise, however, that there are substances fatal 
to bacterial life which have no toxic effect on more 
highly organised animals. It has not yet been 
shown that any degree of cold, however intense, is 
fatal; animation may be suspended, but it is 
restored when the temperature rises. With regard 
to heat, the lowest fatal temperature recorded is 
40° C., but many ies can withstand much higher 
temperatures. oroform and compressed air are 
said to arrest their action, but to have no influence 
in preventing the changes brought about by unor- 
ganised ferments. The position of micro-organisms 
in nature is only just beginning to be appreciated ; 
their study both from chemical and biological points 
of view is, however, of the highest importance to 
the welfare of mankind, and leads the inquirer 
right into those functions of life which are still 
shrouded in obscurity. In the course of the lecture 
the best known micro-organisms and the chemical 
reactions due to them were passed in brief review. 


All Made from Smoke.—The old saying that 
nothing is wasted or lost in nature ís true in regard 
to the smoke from the furnace of Elk Rapids, 
Mich. In this furnace are manufactured 50 tons 
of charcoal per day. There are 25 charcoal pits, 
constructed of brick. Each pit is filled with 100 
cords of hard wood and then fired. The vast 
amount of smoke from these pits, which was 
formerly lost in the air, is now utilised. Works 
have been invented to convert the smoke into chemi- 
cals and acids. These works are a curiosity. 
First, they have a circular tube made of wood, with 
8 staves, 16ft. in length, bound together with 

eavy iron hoops. This tube is placed directly 
over the pit in a horizontal position, with an open- 


ing from each pit into the tube. At the end 
5 Balled by large 5 

a ro ro y í wer 
of which is -e hat acts as a — or draught 
er smoke, which is con into fire-stills 
wi 


copper pipes 2}in. in diameter. The boxes in 
8 


surroun il cold water; from this it is oon vey ed 
to the purifier, from which runs what is called 
pyroligneous acid, which is as clear as amber, with 
an unpleasant odour. From the acid is 
first, acetate of lime; second, alcohol; third, tar; 
fourth, gas, which is consumed under the boiler. 
Each cord of wood contains 28,000 cubic feet of 
smoke ; 2,800,000 feet of smoke handled every 24 
hours produces 12,000Ib. of acetate of lime, 200 
gallons of alcohol, and 25 pounds of tar. ese 
products have a commercial value in the 
manufactare of various articles. The smoke from 
40,000 cords of wood consumed per annum is thus 
made a source of much profit, as the works are 
automatic and require no workmen to run them. 


prove fatal to higher animals; the. 


produced 5 


SCIENTIFIC NEWS. 


— . — 


CCORDING to Prof. Backlund's elements. 
Encke's comet should make its nearest 
approach to the sun on the 7th inst., and its 
nearest to the earth three days later. M. Bigour- 
dan describes it, as observed at Paris last month, 
as a brilliant nebulosity about 2“ in diameter. 
with a bright centre shading off gradually. There 
was a small nucleus a little xf. the centre, 
but no tail. 


On the 7th inst. the position of Wolf's cc met 
will be R.A. 3h. 18m. 42s., N. Dec. 0° 18-2" at 
6h. G. M. T. 


The Proceedings of the Royal Irish Academy 
for July, 1884, contains a catalogue of known 
variable stars, with notes and observations, by 
J. E. Gore, F. R. A. S. It occupies 62 pages, and 
will be useful to those who are interested in 
variable stars. 


The death is announced of Prof. T. C. Archer, 
the director of the Edinburgh Museum of Science 
and Art, at the age of sixty-nine. 


Mr. John Francis Campbell, of Islay, died re- 
cently at Cannes at the age of sixty-four. He 
published a few months ago a work on thermo- 
graphy, and was the inventor of the Kew sun- 
shine-recorder, but he is more widely known by 
his collection of the folk-lore of the Western 
Highlands, 


The death is also announced of Hofrath 
Schmid, professor of mineralogy at Jena. 


At the annual meeting of the Paris Avidemy 
of Sciences, amongst the prizes awarded w? note 
that the Monthyon was apportioned to M. 
Riggenbach, the Swiss engineer, for his railways 
in mountainous districts; the Lalande Jor 
astronomy to M. Radau, for a memoir on refrac- 
tion; the Poncelet, for progress in matheinatics, 
to M. Houel; the Salz, for astronomy, tv M. 
Gurzel fora memoir on ancient eclipses, in order 
to determine the value of the secular acceleration 
of the motion of the moon ; the Tremont prize 
was awarded to M. de Taste, for his works on 
meteorology; and M. Marsault was awarded 
1,500 francs for his studies on miners’ safety- 
lamps. 


The National Fish Culture Association is 
endeavouring to put the propagation of fresh- 
water fish on a more extended basis, and for that 

urpose is erecting a large establishment at 

alaford Park, Bucks, near the River Coine, for 
breeding various species of salmon, trout, and 
other fish, including the German carp. which is 
superior to the English species, both in rapidity 
of growth and as an article of diet. The site is 
well chosen, and anglers throughout the country 
may have cause to thank the assvciation for its 
efforts. The asscciation also purposes carrying 
out a scheme for obtaining records of the tempera- 
tures of the sea at several parts round the coast 
in order to gain knowledge which will be 
valuable in its endeavours to promote the rro- 
pagation of sea fish. 


Mr. S. F. Baird, the United States fish com- 
missioner, is helping in the work of piscicuituro 
in this country, and has already forwarded to 
South Kensington a large consignment of ova of 
the more highly-prized American fishes. 

The use of the electric launch as a police boat 
on the River Thames and elsewhere is likely to 

rove a success, for, compared to a steam launch, 
its movements are noiseless, and the same power 
that is omployed to propel it can be utilised for 
supplying current to an arc lamp for searching `` 
purposes. The launch with which the experi- 
ments have been made is 25ft. long, with a beam 
of 5ft. Gin., and carries 50 accumulators, each 
weighing 40lb. It can maintain a speed of eight 
miles an hour for four hours ; but can be mide 
to travel faster on emergency. ‘The search lamp 
is of 3,000 candle-power, and, as the term implies, 
the beam can be sent in nearly every directicn. 


Mr. J. Roach, who is constructing several 
vessels for the United States Government, has 
received orders to use iron for all shafts, as steel 
is not considered trustworthy. It is said that of 
the iron shafts Mr. Roach has put into steamers 
none have broken, but the number of steamers 18 
not stated. 


A company has been started in New York, with 
a capital of £40,000, to build“ navigable trains 
of air-ships,” in accordance with the designs of 
an inventor who has already seventy-eight 
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patents in connection with aéronautics, and is 
about to present some 250 more improvements to 
the Patent Office. The principal novelty in the 
idea is the making up of a train of air- 
vessels, each consisting of a balloon circular in 
N section, held together by means of 
cables passing through the cars. Each portion 
of the ‘‘train” is provided with screw propel- 
lers and rudders, by means of which it is con- 
ceived that it will be possible to ascend and 


LETTERS TO THE EDITOR. 
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do not hold the 
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sommunioations should be drawn up as briafly as poseible.) 
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te Neri Maos wo, 882, Strand, W.C. 
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descend without interfering with the gas in the | , Z» order to facilitate reference, when 
balloon or the ballast in the cars. e 3 e aie. ae ca page = 


According to an American paper, the two 
Fontaine locomotives, which cost about 45,000 
dollars, including the expenses of their trials, 
were sold lately to the Lake Erie and Western 


some 
Railroad for 2,700 dollars. One of the engines is | 2ature of such a person or such a fountain, that as to 
said to have run 15 miles in 10 minutes on one 5 Nee eee 1s u 225 
occasion. will ondestake write the whole of Raytek avis 
MM. Jeannolle et Cie. recently forwarded an a „ original. 
account of their experiments with electricity as — — 


an anti-incrustater to a manufacturers meeting 
at Calais. By passing a current through a boiler, 
they not only caused the impurities in the water 
to settle in a pulverulent condition, but loosened 
the old incrustation. 


Cremation is making progress in Paris, and 
Prof. Brouardel, who was charged by the 
Council of Hygiene to report on the matter, pro- 

oses to establish a crematorium in Père la 
ise as an experiment. 

Mr. E. T. Hardman, who was sent out to 
Western Australia to explore the Kimberley dis- 
trict, reports a discovery of the gigantic extinct 
Kangaroe, „ Australis, which is an 
interesting addition to Australian paleontology. 


With a view of keeping some record of the 
action of the Whitworth scholarships and of 
ascertaining how the endowment fulfils the in- 
tention of the founder, the Science and Art De- 
partment of South Kensington has issued a cir- 
cular asking those who have held scholarships to 
state in whut profession or occupation: they have 
been employed since the expiration of their 


THE SOLAR a rag ON MAROH 16, 


(23888.]—It is very desirable that amateur as- 
tronomers should not always lose sight of the fact 
that the words invisible at Greenwich,” which 
appears in our national ephemeris in reference to 
certain solar eclipses, do not always imply that 
such phenomena are entirely excluded from the 


Ireland. We havea case in 


„ and no 
doubt the times of commencement and ending, and 
the angles, which the points of first and last contact, 
when joined with the centre of the sun’s disc, in- 
ve Agee 5 the 5 ana Aoh 185 

very eagerly scanned. Bu in 
these islands we are not permitted to enj oy aadh 
of this spectacle, there is one station at | where 
scientific men are to be found at which the pheno- 
menon will be unique and striking, and it is to be 


gaze of all the inhabitants of Great Britain and 


Moon’s } di 
Sun's 


furnish the construction of the 
of which the followin 


of which the semi-major 


demy, and an ‘elli 
i ol. XXVI. p. 408. 


axis is 10in. See 


Elements.—I. Lat. 51° 42’ 52" N. Geoc. Long. 
Oh. 41m. 40sec. W. 
G. M. T. of Corjact. Mar. 16 — 
6h. 14m. 24sec. 
Equ. of Time 8 37 sub. 
8 6 6 47 
Long. W., subtract 0 41 40 
Sun's hour angle 624 7 
II. 
cos. = 979128 
2 = 175572 P = 66°98’ 
3 6 = 1°27’ 12“ 8. 
0°45300 


Value of 10 divs. of 115 Par. Scale = 2°838jn. 
ein. 1 = 9°89392 + 


161950 


Pp sin. I oo. = 44:62’ + 
Difference = 48-01 


Moon above el = 3:39’. 
Value of 10 divs. of a Par. Scale = 2-838 in. 


X 008. D = 29-23" 
X = 9:36 ascending 


Moon above parallel = 3°39 + 


diam. = 15°6 
m 16:1 
The foregoing elements are pisi sudon: to 
is a minature: eae 
ames Pearson, M. A., F. R. A. S. 
Fleetwood Vicarage, Feb. 23, 1885. 


THE OCOULTATION OF ALDEBARAN. 


(23889.]—I HAVE received two communications 


scholarship, hoped that amongst the staff of persons employed | in reference to the above phenomenon, both of 
—— in 5 yi the rere age Si . ul Ps am happy to say, indicate ar 5 yia 
Meteorologi e ent, some one ound i| whi a partiall - c process of oom n, 
USEFUL AND SCIENTIFIC NOTES. Sa a iii E 
— — 
Screws, Bolts, and Nuts. Mr. Morris Cohen, 
of Kirkgate, Leeds, sends us an illustrated price 
list of screws, bolts, and nuts for clock, model, and 
mechanical work. The illustrations show the 
actual size of the screws, &o., but their dimensions MIDDLE 


are also given in the priced list, which should be 
very useful to amateurs and others, We under- 
stand this is the first list of the kind ever published, 

Asaron.—The essential oil of Asarum Europ 
contains 1 on cent. of = odourless kind of camphor 


SYMPATHETIO postal cards 
sao aper 8 says, is made of diluted sulphuric 
acid, one part 
When this ink is used the card will at first show 
MIDDLE 


if it is dens raspi using 
i i icion of 
sympetietic ink, it may be written upon, across the 
: rene, with tincture of iodine, which will 
entirely fade out when the heat is applied to de- 
o invisible ink. 


ACCORDING to the annual statistical report of the 
ion, the 
c consider- 

ably \ ess than in 1883, asis evident by the diminished |. 


to describe what is to be seen, if the weather proves 
favourable, on the evening referred to. At Valencia 
the commencement of this eclipse is visible shortly 
before sunset—viz., at 5h. 40m. local mean time, 
and the middle of the eclipse ha at 6h. 34m., 
soon after the sun has descended below the horizon 
at6h.4m. The a ce of the sun as it dips 
be sufficiently remarkable—a 
large semicircular incision being made in the disc 
on the right-hand side, commencing along a line 
parallel to the horizon, and cutting its globe almost 
perpendicularly at the time of sunset. 
or the sake of such of your readers as may 
choose to verify these 55 a computation 
made on the partially- graphie method, I will add 
the elements of the calculation and a miniature 
diagram showing the result. It must be remembered 
1 that the actual projection requires a half-sheet of 


ti 
6,700,000 tons 
The output 
of 1884 therefore showed a decrease of 695,000 tons 
on 1883, and of 321,000 tons on 1882. 
In Norway and Sweden accumulations of moss, 
often more a foot thick, and half decomposed, 
serve to make Pepe and millboard, as hard as 
wood, blocks of which, formed by the hydraulic 
A may even be 1 in the lat e and polished. 
is substance is sai possess the good qualities 
of wood without the defects, such as g and 
splitting, so that it is suitable for making doors and 
windows. Plant has, it is said, been laid down in 
Sweden for working up these deposits of a hitherto 
waste substance into a useful material. 


which I have recently devised, and which is de- 
scribed in Vol. XXXVI. p. 406, and Vol. XXVII. 2 
10, of the ExdT As MzcHanio, may be applied 5 
practical purposes. The only merit I claim for itis 
its brevity and accuracy. It acoomplishes in three- 
quarters of an hour a calculation bef ater by the 
redquiro a host of figures and a veer age expendi: 
a host o and a v e — 
ture of time. And this it does on a half-sheet of 
note-paper and a half-sheot of pang A 
The first communication is from f. Smyth, of 
Edinburgh, who states in a letter to the Scotsman 
newspaper of Feb. 23, The interval between the 
two signals turned out to be, by the assistant’s 
notation on the chronometer, not more than two 
seconds and 6-tenths; but the difference of either 
from the Rev. James Pearson’s calculation was an 
affair of minutes — until the already ascertained 
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error of the chronometer was applied, and then the 
absolute time of the first signal was found to be 
áh. 4m. 58-2sec., and of the second 5h. 5m. 0'8sec. ; 
while the time computed by Mr. Pearson was 
5h. 4m. 58sec. In so far, then, a signal success.” 
A cumulus cloud prevented all further observation. 
The second communication is from an observer 
in Belfast, who writes: ‘‘ Occultation of Aldebaran 
well observed. True local time 5h. 29m. 40sec. 
Long. Oh. 23m. 40sec. W.; Lat., 54 deg. 36m. 
N. Telescope employed, 4} refractor ; power, 74. 

ition very good. ocal time correct to five 
seconds.” A computation made on these data by 
the partially-graphic process gives the time of 
ending 5h. 29m. 40sec., which, considering all the 
circumstances, may be ounced to be an equally 
exact prediction with the former. i 

James Pearson, M.A., F. R. A. S. 
Fleetwood, Feb. 23, 1885. 


STARS NEAR THETA ORIONIS. 


Pe pase E annexed sketch of of the cen- 
porticn of the Great Nebula in Orion, showing 
the features of the nebula itself, and the 
positions of the stars inclosed in it, may be of use to 
those ofyour readers who may be desirous of look - 
ing for other faint stars besides the fifth and sixth 
iathe Trapezium with small apertures. The sketch 
shows all the stars in Bond’s catalogue within 180” 
p.and f., and the same distances north and south of 
the brightest star in the Trapezium (6 Orionis of 
Flamsteed, C of > 748, 628 of Bond’s catalogue), 
and most of the stars seen at Malta, Parsonstown, 
and Washington. All Bond’s stars are laid down 
from the co-ordinates given in his work, and the 
nebula has been sketched in from the drawings of 
Lamont, =e 3 Ko. The 9 
given here does not pretend to any great degree o 

accuracy, but will be sufficient for purposes of 
identification. In order to prevent confusion, I 
have not attached reference numbers to any of the 
six stars of the Trapezium, or to any below the 


13:5 mag. in 
may be taken to be about the minimum visibile in 
a refractor of 7in. or 7}in. aperture. 

The reference numbers, arranged in order of 
pas, baa Bond’s Nos., the itudes in Arge- 
lander’s scale, and the co-ordinates Ad and A ò in 
seconds of arc, reckoned from @ Orionis as the 
origin, are as follows: 


Co-ordina’ tes. 
Bond’s No. Mag. Aa Aa 
1. 685 Ci + 969; — 958 
J; 708 8:5 + 150:6; — 995 
3. 669 9'8 + 629; — 992 
4. 635 10:5 79; — 977 
5. 724 10:5 182:3; — 177-0 
6. 558 10:7 — 159°7; — 119-0 
7. 671 11°5 + 690; — 25:2 
8. 663 11:7 + 6551; + 146:3 
9. 575 11°9 — 854; — 227 
10. 647 12˙1 + 220; + 374 
ll. 709 12:3 + 152:1; — 137:4 
12. 589 127 , — 678; — 210 
13. 622 12:7 — 8l; — 284 
14. 651 13:1 + 28°8; + 470 
15. 657 13:1 + 394; + 1644 
16. 618 13˙1 — 11:0; + 240 
17. 676 13:1 + 779; — 284 
18. 636 13°3 + 78;— 93 
19. 612 13°5 — 170; + 240 
20. 654 var. + 326;+ 92 
The magnitudes of Nos. 1 and 2 are taken from 


Prof. Safford’s table on p. 123, as they a - 
ferable to those given 5 p. 85. No 18 "kas Gace 


Argelander’s scale—a magnitude which | mag. to invisibility, and the change is 


ver y ra . 
Several others have been also thought variabl = 

Those observers who see, or imagine, faint stars 
inside the Trapezium should determine the limit of 
visibility with their telescopes om such occasions 
by means of the stars shown on this chart. Prof. 

olden found that 11:0 . Arg. was ‘about the 
limit of visibility with the central 3°5in. of the 26in. 
refractor, and a power of 175, in Jan 1878 ; 
with a power of 400, he fancied he saw the and 
sixth at intervals, knowing exactly where to look 
for them. 0 

In letter 23842, page 539, for 633 || read 633**. In 
the table on 8 of Prof. Holden’s monograph 
of L. 748, for 617 read 617 ||, and delete the two 
asterisks attached to No. 640. 

Feb. 21. H. Sadler. 


DRAWINGS OF THETA ORIONIS. 


. doubt Mr. Binns (letter 23867, 5 
557) will on me if I direct his attention to the 
fact that I never asserted that he had said anything 
about the moon in reference to his observation of 
October 4th, 1882. According to the almanac 
the moon was at that time about 30° N.N.E of 
0 Orionis, and ought, as she was at her last 
quarter, to have been shining *‘ brilliantly,” and I 
fail to see how my statement to that effect was in 
aby way erroneous. Poasibly the behaviour of the 
moon, as seen from your correspondent’s residence 
on the morning in question, may have been as ec- 
centric as that of the satellites of Jupiter on a pre- 
vious occasion, duly reported by him on page 99 of 
Volume XXXIX; but that is Mr. Binns’ business, 


called the seventh star of the Trapezium, its position | not mine. 


from C. of >. (cf. ENGLISH MECHANIO, Vol. IV. 
p. 448) being about 136° 12-1". 
see it at Pulkova with the ldin. refractor, as also 
Nos. 19, 16, and 13. No. 20 is the celebrated 
variable, No. 78 of Sir J. Herschel’s catalogue in 


the Cape observations. It varies from about 11:5 


As Mr. Binns seems to be still under the pleas- 


O. L. failed to |ing delusion that his drawing could represent the 


appearance of the Trapezium, relatively to the 
sanding! points, as he has shown them, in a direct 
or any other eyepiece, orin any conceivable hour 
angle, it would be cruel to attempt to disabuse him. 


* 
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After reading letter 23843, however, I would ven- 
ture to suggest, with all due defererence to him as 
an ‘Assoc. M. I. C. E.,“ that the next time he 
favours us with a drawing of some celestial object 
it should be executed in ink, and not in pencil, and 
tifhe happens to describe a circle, or a few 
stars too many in his first attempts, he should take a 
fresh piece of paper and commence de novo. The 
Exciish MECHANIO is a scientific paper, and 
not a „ *; and though it may be 
too much to expect that Mr. Binns’s drawings 
should resemble the objects he intends to portray, 
yet, at all events, they should be executed with 
some trifling degree of care. I fear that Mr. Binns 
has neglected to duly lay to heart the excellent 
advice tendered him by a Fellow of the Royal 
Astronomical Society,” on page 121, of Volume 
XXXIX. H. Badler. 


THETA ORIONIS. 


[23892.]—I BRG to thanx A Fellow of the 
Royal Astronomical Society,” Mr. Gore, and 
others, for their answers to my question about 
Theta Orionis, £c. I have procured the number 


referred to by J. C. L.” — i.e., No. 877, Jan. 13, 


1882; but there is a curious difference between the 
angles given there by Mr. Sadler and those by Mr. 
Binns in the MECHANIC for the week before lust. 
Would A Fellow of the Royal Astronomical 
Society or Mr. S. tell me if there is any mistake 
in these two drawings? I see Mr. Binns says he 
made his on the meridian. Perhaps that makes 
some difference; but I thought the angles were 
shown correctly on the meridian but wrongly off, 
and I do not understand what Mr. B. says about 
the cardinal points so nearly agreeing with each 
other. If the several drawings are rightly orien- 
tated, as seen on the meridian, should they not 
agree? But perhaps this is my stupidity. I see 
a small star near Mira Ceti—I suppose that alluded 
to by Epsilon (p. 462). It is very blue in my 
7hin. reflector. Rev. T. Webb gives no measnres, 
but ar g ted of being connected with it.” 
Wo ” ellow of the Royal Astronomical 
Society give measures and say whether this is a 
fact, and would he or Mr. Sadler give latest 
measures of ; Tauri, 80 Tauri, O. £., 98 Orionis, all 
in Webb, but I cannot see them separated, except 
O. L. (14) Orionis, angle 200°, distance 1 ? ? white, 
beautiful blue, or make out “pair n. a little f.” 
the latter star, spoken of by Webb, p. 361. Has 
this little pair closed up? I see bright stars. p. ò 
(Delta) Tauri, not in Webb, and not marked D* 
in Proctor, and a very pretty little triple about 
3} minutes of time following, and ” south 
of 135 Tauri. It is a closo pair of, say, 7 and 8 
magnitudes, est. angle 70°, dist. 24”, with a very 
faint star about 12“, and s. f.; colours deep yellow, 
deep blue. There is a bright star nearly as large as 
the big one of the pair a ong way n. p. Between 
this and 135, nearer this and in the field with it, 
with my pore 148, a little s. of the line joining 
this and 135 Tauri, is a bright white pai about 30” 
apart, or perhaps a little more. Will “ F. R. A. S.” 
look at these and say whether they are new? I am 
rised such bright and beautiful objects are not 


in Webb ; but I can hardly suppose them to be new 
discoveries. J. W. Buthvea. 
. SUPITER. 


[23893.J—Ow Feb. 27, at about 10 p.m., turning 
my telescope on J upiter, I was surprised at seein 

Satellite IV. on the discas a dark spot. I continue 

to watch it until about 11.30 when I had to retire ; 
it was then near the central meridian, north of the 
equatorial belt, and almost as black as I have seen 
its shadow. I was not able to compare the two on 
this oocasion, as I retired before shadow and ingress ; 
but some of ours may have seen both, and 
therefore be able to say whether the Satellite was 
as dark as its shadow. Webb, in “Celestial 
Objects,” speaks of those dark transits as uncom- 
mon occurrences, therefore I thought I would call 
attention to this one. My telescope is a 7in. mirror ; 


power 250. 
Bank Top, Darlington. W. H. Harris. 
DARK TRANSIT OF JUPITER'S 4th 


SATELLITE. 


[23894.]—Tre transit of the 4th satellite of 
Jupiter on February.27th was doubtless observed 
by others as well as by myself. The satellite pre- 
sented the same black disc on the face of the planet 
that it did on March 12th last year. The shadow 
appeared on the planet two hours later, and, con- 
trasted with the satellite, was but a abade darker 
and about twice as large. 

The surfaces of the satellite must be constituted 
of different reflective matter, since the first and 
reine ae bal ove wona y first enter the disc of 

vo planet and then disappear. The third is gre 
and the fourih black. n 

William Coleman, F. R. A. S. 
Dover, March 2. 


123895.]— Turs unusual and beautiful pheno- 
menon was seen by me on the evening of the 27th 


and morning of 28th February. It was peculiari 

interesting, being dark the whole time of transit. 
The satellite and its shadow, when each were equi- 
distant from the preceding and following limb of 
the planet, could not be distinguished from each 
other in colour; they were both of an inky black- 
ness. When nearing the edge of the planet's disc 
there was a slight fading of the satellite’s colour to 


dark y. After egress it was very faint. I 
judged ite light would be about equal to a 10th 
mag. star. 

I used 10in. of 10} mirror, a splendid low» power 


Huyghenian eyepiece, and Barlow lens. 
Wick, Christchurch. E. Miller. 


THE DOUBLE TELESOOPE. 


23896.]— TE letter of “ W. T. N.“ (23850, page 
539) opens up the very interesting suggestion of 
dividing any large object glase down the middle 
and using the resulting halves binocularly. I find 
that by hiding the two inner halves of any opera- 
glass o. g.— which gives the equivalent effect of 
„W. T. N.’s’? suggestion—one sees the whole 
image through the two outer halves only, precisely 
as with two whole o.g.’s, but with much less light. 

In the 33in.0.g.’8 of my double telescope their focal 
centres are brought to 2}in. apart (besides room 
for play of varying widths of eyes) by cutting off 
#ths of an inch from their inner side, notwithstand- 
ing which their focal picture can be found only at 
the one particular central spot; so much so, that 
even on turning the instrament from a longer to a 
shorter range, or vice versi, the width apart of the 
0.g.'8 ste hi requires readjusting to bring the picture 
into exact line of sight and prevent overlapping or 
the contrary effect. , 

I assume, therefore, that the focal image will still 
only be found in the exact centre of any object 
glass, however much it may be cut or mutilated, even 
to halving it; so that if an Sin. o.g. were divided 
down the centre, the focal image would be found 
only on its cut edge exactly half-way up. 

To utilise those halves binocularly, the two 4in. 
wide and Sin. high sections must be mounted in an 
llin. single tube 2}in. apart—eye width—with jin. 
more for variation in eye widths = 1 lin. in all. 

It is also natural to suppose that having only 
half the o.g. (although they give the entire picture 
which whole o.g. s would give), the resultin g picture 
would be illumined with only half the light of 
whole o.g. 8. i 

The questions then arise : Would half the light of 
one Sin. o. g. 8o treated equal or excel all the light 
of two 33 o.g. reduced to gin. each in width? And, 
having regard to the ter magnifying power of 
the former, how should the result of the divided 
8in. be expected to compare with that of the two 
35 in. (reduced to 3in. in width)? Our F. R. A. S.“ 
could no doubt solve these questions if he will be 
kind enough to oblige. Montmartre. 


OBSERVATORY. 


(23897.J}— REFERRING to “M. A.’s’’ letter in 
your last (23868), whether the roof required fasten- 
ing ór not depends very much on its construction. 
If it is light, it is better to have some contrivance 
for this purpose ; but if it is substantial, which on 
every ground I think the best, it is not required. 
I sent you a description of the construction of 
mine, which a „and was figured in No. 816, 
Nov. 5, 1880, page 210. (There isa printer’s error 
in the size of the plate, which should be 6in. by 3in., 
12ft. e eo e ring of the roof is here built 
up of icknesses of lin. segments of planed 
flooring board 6in. wide, which is perfectly rigid, 
and has not warped in the least since it was put up. 
The rafters for shutters and behind are 3} by 2in., 
the others 34 by liin., covered with canvas. is 
makes a substantial roof, and has weight enough 
not to be moved by the wind. It revolves on eight 
rollers, 4in. diam., 2}in. wide, in iron frames fixed 
to the plate, and there are also eight vertical rollers 
4in. diam. ljin. wide, running on pins in strong 
iron brackets 6in. wide, fixed also to plate, with 
two strong bolt screws which have slots in them to 
adjust the rollers as near the ring as required. 
They were set when first put up jin. from the ring, 
and have never been moved since. Thering pimple 
rests on the rollers, and is kept in its place by the 
vertical ones, and can never jam in any way; it 
generally only touches two or three of the vertical 
rollers. Care was taken in fastening the segments 
of the ring together, that there should be no nails 
where it runs on the rollers, These were placed 
towards the edges. 

The roof is easily moved by the hand, or by two 
single 3in. blocks, a hook being placed at each angle 
of the plate to move the block where required. 
This is much better than any system of flange 
wheels, or live ring,” or balls or grooves, and is 
the plan adopted by Mr. Grubb in the large dome 
for the groat Vienna refractor. I have my doors 
(two folding doors 2ft. each) to open outwards, and 
windows also, which are glazed with 2loz. glass, so 
that they can never blow in, and I always keep the 
roof with the shutters towards the wind, and tied 


down to the plate in rough weather, though in this 
ition there is no tendency to blow open. 
Fordingbridge. T. Westlake. 


A PLEA FOR GOOD MANNERS. 


I23898.]—Ix lecturing upon astronomy I often 
have had occasion to refer to much valuable and 
interesting information in the EneLisH MECHANIO. 
I feel that your paper brings such information 
before a very large number of readers who 
not otherwise be interested in the subject, and I 
think that it is most desirable that all English 
Mechanics should be as highly educated as possible, 
and I believe that it is your wish to help them to 
be so. Now surely ore great advantage of edu- 
cation ought to be its humanising effect, as sug- ' 

ted by the well-known phrase Litere 

umaniores.““ It may no doubt be easier to be a 
gentleman both by birth and education, than by 
education alone, without that special advantage of 
birth which, if I remember rightly, a certain dis- 
tinguished Lord Chancellor once described as the 
accident of an accident in the case of many of his 
confreres in the House of Lords. But all education, 
all study of science, such as you encourage in your 
readers, ought to tend to make them gentlemen by 
education. This being so, may I, as one of your 
readers who has often felt much indebted to your 
paper, earnestly appeal to you in future not to 
allow in scientific articles, even by way of jocosity 
such expressions to appear as that in your last 
number in reference to Christie Minstrels,” as 
well as other somewhat similar personalities to 
which I might refer? ; 

Quite apart from the question whether the 
members of the Royal Astronomical. Society are 
not capable of judging whether they will choose to 
vote by proxy or otherwise, or whom they will 
have on their council, I must say that I 
think the writer of certain letters in your 
paper signed A Fellow of the Royal Astro- 
nomical Society does from time to time use 
expressions which make it, to say the least, un- 
pleasant to read the said articles. They also make 
me feel it difficult to refer my audiences to your 

per for information when I should wish to dc so, 
ans I feel that such a style of writing does not 
tend to 
readers which I have already said all stud 
science should produce. I also feel it rather ha 
that such articles should not either be signed with 
the full name of the writer, or mpy by some 
initials. Why should I, or any other F.R.A.S., be 
liable to be supposed to be the possible author of 
the phrases or statements so signed? It is, I hope, 
and trust it will long be, an honour to hold the title 
F. R. A. S.; and it will be so if those who hold it 
are carefulas to whom they may recommend for 
election ; but it seems to me that it may some day 
be necessary to make some regulation that the title 
shall cot be used as a signature to anonymous 
statements, if such use of it is injudiciously made. 
I have, I think, read that once upon a time, when 
a special honour had been conferred upon one of 
the Manners family, who thereby was so elated 
that he forgot his good behaviour, it was remarked 
that the old family motto, Manners maketh 
man,” might be changed to Honores mutant. 
mores.” I would trust that the holding of the 
title F. R. A. S.“ may never have this latter effect. 
Let all that is said about science be gently said, 
with good taste and kindly feeling. A noble 
science surely 5 that it should never be. 
spoken of in ignoble e. 

e p 8s KamuUund Ledger. 

Gresham College, Feb. 28th. 


roduce that humanising effect gir 
o 


THE MUSICAL SOALE. 


1 Tx point at issue between A. S. L.’” 
and Mr. N. E. Child is plainly the meaning at- 
tached to the word scale.“ The latter gentleman 
evidently uses the word to mean the mathema- 
tical re ationship of the tones to one another? 
(about which ‘A S. L.“ speaks on page 453), 
while“ A. S. L.“ takes these proportions, and, 
starting from different keynotes, supposes that with 
each keynote he creates a new scale. There has 
always been some confusion upon this point—no 
doubt arising from our having taught about 
the scale of G, the scale of C, &c., instead of the 
scale on G or on C, &c. Johnson says scale means 
‘‘ ladder, means of ascent, regular gradation, series 
of harmonic or musical proportions’’; and it is 
clear the measure is here denoted, rather than the 
series of notes after they are measured off: other--. 
wise he would have said series of harmonic or 
musical notes. No doubt other dictionaries would 
bear out this view; but I cannot refer just now. 
The marks on a carpenter’s rule represent the scale 
by which he works, and if he transfers these to 
another piece of wood, he does not construct a new 
scale, only copies the old one. If we accept “A. 
S. L. s * view of the meaning of the word scale, 
then are there an infinite number of scales, there 
being an infinite number of starting points, only 
limited by our capabilities of division and our ability” 
to hear high or low sounds. The inverted commas 
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in A. S. L. s letter, page 453, go for what they 
are wo because we all know how carelessly 
worded some of our standard textbooks are. 

The natural musical scales appear to arise out of 
the demand of musical ears for simplicity of ratio 
between the notes*chosen from which to construct 
our music. The simplest ratio 1 to 2 gives the 


aim of ratio, with each other, provided the 
them is not less than makes a con- 


the major third and major sixth, and between 
th and the octave. 


concord lees than a minor third until you reach the 
than a major sixth until you 

reach the octave. The modern musical ear, how- 
ever, demands something in these spaces before 
admitting any scale complete. Take the major 
second of the natural scale first. We shall find, if 
we adopt that note which is an exact fourth below 
the fifth of the key, that the ratio with the key- 
note will be 8 to 9; but if we take that 
note which is an exact third below the fourth, or 
an exact fifth below the major sixth, the ratio with 
the keynote will be 9 to 10. And if we go to the 
corresponding place at the other end of the scale, 
and seek for the flat seventh, we shall find the note 
which makes a perfect fourth with the fourth of 
the scale to be in the ratio of 9 to 16 with the key- 
note; while the note which makes a minor third 
with the fifth, or a fifth with the minor third, will 
de in the ratio of 5 to 9 with the keynote. This 
shows that for perfect harmony we require the 
major second and minor seventh to be double, and 
there is no doubt that true musicians produce these 
on voices and strings and any other just-intonation 
instruments. Herein probably lies the éxplanation 
of the differance between the major seconds ex- 
between the fourth and fifth, and between 

the fifth and major sixth of the scale. Those 
major seconds are not alike, the former having 
oe of 8 to 9, while the latter has the ratio of 
Now, if we seek the major seventh, which the 
modern musical ear demands as a leading note to 
the octave of the keynote, we shall find that a 
major third above the fifth, or a fifth above the 
major third; beter in the ano o 8 to 15 with 
keynote, an we go e corresponding 
place at the other end of the scale, we shall get the 
minor second in the ratio of 15 to 16 with the key- 
note, making a major third with the fourth and a 
perfect fifth with the flat sixtle. These intervals 
are all pure, and if it be desired to construct scales 
Las setting them out in the following table will 


us: — ö 
Ratio. 
O, keynote bee eee 1 ° 
D flat, minor second........ 15/16 „ 9375 
D grave, major second... 9/10 „ 9 
D acute, major second...... 8/9 „ 888 
E fiat, minor third ........ 6/6 „ 833 
E, major third. 4/5 „ 8 
F, fourth 2 5 6 6 „%% „%% „%% 2 6 6 „ 060 3/4 99 75 
G, fifth e e e ende eee, 2/3 99 *666 
A fiat, minor sixth ........ 5/8 „ 625 
A, major sixth ............ 3/5 „, 6 
B fiat grave, minor seventh.. 9/16 „, 5625 
B flat acute, minor seventh.. 5/9 „ 555 
B, major seventh .......... 8/15 „ 533 
7 vbooͥ 17 97 5 


Now, the sounding of these notes one after the 
other would not constitute a musical scale, as 
understood by the musical ear, but would appear 
to be a musical scale with several foreign notes 
interpolated. The natural major scale on O 
ascending would be C D acute E F G A B O, and 
descending G B A G F E D grave C, as the ear 
prefers the large tone to the small tone when 
choice is offered. For proportions reference can be 


made to the table. Of minor scales several are 
believed in, that on C (in modern use) being 
C D acute E flat F G A B C ascending, and de- 
scending C B flat grave A flat G F E flat D grave 
C; there is also the scale C D acute E flat F G 
A flat B C and C D flat E flat FG A flat B flat 
acute C; the old Scotch scale of C D acute E G A 
C, and the scales of some barbarous tribes with less 
notes than this; but there are no intervals found in 
any of them that do not appear in our own modern 
major scale, and consequently there is but one 
natural scale, and tbat is it. The minor mode is 
simply a setting up of the sixth as a governing 
note instead of the keynote, and paying homage 
by ascending as you would to a keynote. It may 
be argued that some people (untutored savages, for 
instance) do not sing their notes in these propor- 
tions to each other, and consequently there are 
other proportions and other scales. Dowenot know, 
from sad experience, that our friends depart from 
these simple proportions and vex us? —and we say 
they sing out of tune, not that they use other 
scales; and if we sought out the natural musicians 
among these savages, I believe we should find these 
sweet singers using the notes of our own major 
scale, omitting those they have not learnt to use. 
Now, the beauty of these natural intervals is ad- 
mitted on all hands; musicians invariably receiving 
praso when they perform them, and tempered in- 
ervals are an abomination to the true musician ? 
Can we not get these pure intervals in some way 
from our keyed instruments, which are now 80 
universally used, and so cease from spoiling good 
ears by bad models. 8. E. Hunt. 


MR. BOTTONE AND HIS PRIVATE 
CORRESPONDENTS. 


[2 3900.]J—I Have received over fifty letters last 
week asking for advice on electrical matters. Out 
of these fifty three contained stamps for reply ; the 
rest were distinguished by requiring information of 
the most intricate kind, without any idea of the loss 
of time this entailed. Among these latter, a gentle- 
man hailing from Lambeth sent me asa kind of 
riddle a piece of silk, which he says is largely used 
by a German electric company, and wi to know 
what the company uses it for. Evidently it is used 
for anang Sine a But how much better it 
would have been to have asked these questions in 
the columns of the ENGLISH MECHANIC, when all 
would have profited by the replies. 

Except in very urgent eases, I must decline 
answering querists privately—especially when they 
do not care to pay for postage. 8. Bottone. 


SCREW-PLATES—LECLANCHE CELLS— 
WOODEN CHUCKS—VICES—QUININE 
AND OIL — REFINING SILVER — 
POLISHING WOOD—ZINC ROLLING - 
SCREW-CUTTING—THE MARCH OF 


INTELLECT—OUR UNOCONQUEBABLE 
CORRESPONDENT. 


[33901.J—As I have been unable for several 
weeks to send my usual quantum of replies, I should 
like to notice a few queries which have appeared 
during the past month, some of which have been 
more or less answered. In the first place, I would 
say, Don’t attempt to make a screw-plate (55821) 
for anything larger than fin. ; they are most un- 
satisfactory to use, and you will waste a lot of 
time and temper. Í sometimes use one made from 
an old file for 3 brass gas threads, but they 
are no use for iron. If you caunot afford to buy 
dies, you might meet with an old secondhand die 
stock. You could then file up and cut some dies, 
which would give you years of work. 

It is not always sulphate of zinc which forms 
crystals in Leclanché batteries (55844). In fact, I 
don’t altogether see how sulphate of zinc is to get 
there at all (vide page 526). The solution has a 
habit of creeping up and over the sides of the glass 
vessels. It will then evaporate, and leave a 
film of ammonium chloride both inside and 
out, and it will even form stalactites, 
which will hang like miniature icicles from the 
bracket on which the batteries stand. Crystals of 
sal-ammoniac will not dissolve in water at once, 
and a novice might infer that they were insoluble. 
Remedy, slightly warm the empty glasses, or cells, 
and cover them for about an inch from the top, 
both inside and out, with a varnish composed of 
sealing-wax dissolved in methylated spirit; gather 
up the crystals, put them back and add more water. 
Always see that the cells are half-full of water, and 
if the addition of water won’t make them ring the 
bell, add some sal-ammoniac, and see that the zincs 
are not worn out. My batteries have been wore 
eighteen months; they have had in the inte 
nothing but water, and I have had no occasion to 
examine the zincs. 

The best way to screw wooden chucks (55848) 
for the lathe is to use a tap; but it is rather diffi- 
cult to make a tap enter the wood to a sufficient 
distance to enable it to hold; that is, it gives way 
and strips the thread. To obviate this disadvan 

use a piece of iron or brass plate which is y 


tapped ; this is screwed to the base of the chuck, 
and serves to hold the tap while it cuts 
a correct thread in the wood. I put brass plates on 
all my wooden chucks, in which case I on’t cut 
the thread in plate until it is screwed to the chuck. 
I think I should look at a piece of wood and a lathe 
a long time before I should attempt to cut such a 
screw with back gear and slide-rest. The chuck is, 
of course, turned up afterwards. 

In screwing pipes and rods (55906) with dies, it 
isa great advantage to have a special set of jaws 
for the vice. Malleable cast iron will do very well. 
These jaws should be just filed to fit the vice, and 
be drilled through at the joint to fit the pipes and 
rods mostly in use. They will give a better grip 
than the bare jaws of the vice, and will preven 
pieces cf pipe from being done to death. 

Quinine (55719) can be dissolved in almost any oil 
without the use of chloroform, and without using 
almond oil asa special solvent. Procure the ordinary 
poan, mix with the proper quantity of water, 
and add sufficient dilute sulphuric acid to dissolve. 
Now add ammonia till all the quinine is thrown 
down or precipitated; wash this precipitate with 
water, and allow it to get moderately dry. The 
application of a little heat will now cause 
it to dissolve in oil. Cod - liver oil is most 1 
used, and it is not necessary to heat the whole 
quantity of oil, as a small portion can be used, and 
when cool, mixed with the remainder. 

The best method of making nitrate of silver from 
alloyed metal is that given by ‘‘ Bobadil’’ ; but after 
dissolving the alloy in nitric acid, the solution should 
be neutralised; that is, sufficient soda or other 
alkali should be added to correct the unavoidable 
excess of acid ; the solution should be stirred with a 
glass rod (or piece of wood) while the alkaline solution 
is being added, and the instant the least permanent 
precipitate or cloudiness appears, desist from any 
further addition. The solution can now be filtered 
(or cleared by subsidence), and clean strips of copper 
inserted. The object of neutralising the solution 
is, inter alia, to save the copper, as the free acid 
will at once commence to attack the copper, and 
this, for several reasons, is undesirable. 

The correspondent (55984) who says he is a 
French polisher, and wants to know how to polish 
work in the lathe, had better follow the usual 
routine while his work rotates in the lathe. , 

For all practical purposes cast zinc is, for batteries, 
quite as good as the milled variety (55987), and it can 
be made absolutely as good by a judicious application 
of the hammer. If there is one thing in all the 
world which can’t be done by looking at it, that one 
thing is zinc rolling: don’t attempt it, it will end 
(if not in vanity), at least, in a good deal of vexa- 
tion of spirit (and pocket). I pay 14d. per lb. for 
scrap zinc, and at that price I can afford (as an old 
employer of mine used to say) to have something to 
“ come and go at’’; but, then, I don’t make my 
batteries to sell, and if I did I should sell such as 
I would use; rolled zinc jin. thick, which is about 
as thick as can be bought, is only a plaything in 
batteries. Jt may, or may not, be of service to 
“L. W.“ (55993) uf I suggest that his work could 
possibly be bolted to the saddle, 198 a long 
outter- bar. I look upon the letter of “O. J. L. 
(23874) as a sign of the rapid march which intellect 
is making. He is to be congratulated on the posses- 
sion of an unlimited quantum of moral courage— 
congratulations which I cannot offer to the writer 
of another letter (23873) which terminates on the 
same page. Vituperation certainly shows that a 
writer (who uses it) lacks co or ability to meet 
his opponent in a fairway. It is just possible that 
Invicta may not be an old n under 
a new name: but for some time past I have thought 
that there are some people who would like to know 
where he lives. It does not matter if he does call 
me insolent and ignorant, as I shall only give him 
permission to call me—well—something else. ő 

s. 


THE STATE OF MAN. . 


[23902.]—“ O. J. L.” (letter 23874) constanti 
refers to “‘the Creation ” and Adam and Eve 
as Mosaic. This is to be regretted, as the histo 
of these two events was as unknown to Moses as it 
was to Solomon or any other of the Israelites until 
after the Captivity. The Jews brought these back 
with them —Adam and Eve as a legend, or probably 
old ballad ; and the Creation as a modern writin 
of singular power and beauty, in an 
imagery—a thousand years in advance of anything 
written by Moses. the Apostle Paul had not 
referred to Adam, the story would probably have 
ceased for ever. Priam 


GAS-ENGINES. oy 


[23903.]—STRANGE as it may seem to your corre 
spondent who, on p. 558, appears to have lost him- 
self, I am still of the opinion that all that it is 
poste to say about the gas-engine has been said 

these pages. He apparently forgets that the 40th 
volume ust concluded, which means twenty 
years, and if he will search through the volumes he 
will And not only articles, but many valuable 
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an It is, of course, Possible to say many 
‘things about the gas-engine which 
‘but even on that head I maintain that my state- 
ment is y corr for if tho back volumes 
of the “ E. M.“ contain much that is sensible and to 
the point, they also contain items here and there 
which aro simply nonsense, ngoe Vol. XXXIII., 


and, if your oo dent forgive me for 
maying 20, even in Vol. XL. I 
„Invicta 


are not true; 


would sug to 
that he should give us a little less 
gas and a little more en and though I 
do not doubt that he is a master of impertinence ”’ 
and courtesy, I would point out to kim that his 
reply to my sim question about the cost of 
pom iterally and absolutely imper- 
ent, for, instead of answering the question, he 
avoided it altogether, and, as usual, told your 
readers what he could do “an he would.“ Weare 
all willing to learn; but at present Invicta has 
taught us nothing. Will he commence by giving 
us straightaway a design for a gas-engine as-he 
thinks i 


ought to be? A. Sieger. 
ae 1 
he to write on this subject, I fully 
expected he would have given some information 
about the e i gas-engines he has had so 
little rience with, y 
give us the practical information that m 
_ other writers were so ignorant of, and still persists 
in his statement re gasoline for the Otto engine, 
and writes that the n who made the oil-gas 
Sp recess IDOA D m oat on test being made by 
Sars. Crossley with the gas, their engine needed 
no alteration. The somoniy for my statement 
was the representative of Mesars. Müller (the 
makers in question), who informed me that Messrs. 
Crossley had written to their firm declining to have 
anything more to do with their gas generators, on 
account of the trouble they had in getting the 
valves and firing arrangements of the correct size 
and shape. I am sorry that Invicta has for- 
gotten the address where he saw the gas-engine 
using a mixture of 20 vols. air to one of gas; but 
he refers me to Mr. Clerk’s paper on his gas- engine 
for that highly suocessful engine giving off a Naty 
of 17°83 per cent. I have since read that paper. 
and to my surprise find that this is the sourve that 
„ 9 bee knowledge from 
© consumption of gas and the mixture 
used in the Otto, Lenoir, Hugon, and Brayton, and 
Sir W. Siemene’s regenerative engine. His state- 
ments are portions of ie paper he refers to, bein 
twisted about to suit the different queries he repli 
to. As this paper makes no mention of the Ord or 
Bisschopp engines, it can only be assumed, that is 
Why Invicta did not know the ratios of gas and 
airused in them. Mr. Clerk, in his paper read 
before the Institution of Civil Engineers (session 
1881-82, Vol. XLIX. part 3) stated that his engine 
consumed 22 cubic feet of G w gas per indicated 
horse-power per hour; and 17°83 was only an 
approximate estimate of the efficiency of his 
engine om ee 1 horse - power, mo 
sumin lasgow gas a heat capacity o 
505,000 heat units per cubic foot. The pa 
sumption of Glasgow gas per brake horse-power 
was 29 cubic feet per hour, and Dr. Adams, in the 
correspondence that ensued, afterwards pointed out 
that by a recent analysis of this gas by Dr. Mills, 
the heat capacity was 735-688 heat units per cubic 
1725 This works out nearer 11 per cent. than 
I havo yet to learn that Dr. Siemens, Professors 
Racker and Kennedy, Drs. Hopkinson and Adams, 
Messrs. Imray, Bousfield, Davey, and the other 
well-known tlemen were converted te Mr. 
Clerk’s theory, and that the believers in slow com- 
bustion were so 1 as Invicta seems to 
imagine, especially after the same size of Clerk 
ogne went to the Crystal Palace Exhibition, 
1882, where, in competition with the Otto, it con- 
sumed 63 cubic feet of gas per brake horse-power. 
As Invicta is wog fo the inventor, perhaps 
* 


GAS-ENGINES. 
—I am very much disappointed with 
8 ” reply to my challenge. After the way 


he will ask about this and oblige the readers 
with his reply. 

Imay mention that I am in no way connected 
with either gas-engine makers or sellers; but, 
perhaps unfortunately for Invicta, I am in 
possession of the knowledge, and have a slight 
connection with the low-pressure steam m 
mentioned by him that is made of cast iron — per- 
hape the one that he has been experimenting upon 
to determine the proper sizes and forms for the 
different powers. I have great pleasure in inform- 
ing him that one of these motors is on exhibition in 
London, and that it works at less than zlb. 
square inch, and very often it is working below 

ospheric pressure with a vacuum inside the 
boiler, and the consumption of coke is less than 
91b. per brake h.p. 

This cast-iron motor or safety engine is made at 
Leeds, and known as the Domestic Motor—Davey’s 
patent, No. 3833, 1884. It was exhibited at the 

airy Show driving a cream separator, and has 


papers on the subject, besides innumerable letters been described in Engineering and the Electrician. 
replies. As Invicta seems burning with a desire to | altered 


give a description of his new cast-iron steam motor 

and to air his knowledge of heat and its uses, 1 
shall be pleased to see this description, so that I 
can judge if he has been copying other inventors’ 
ideas frem the patent specifications. 


If his iments are not Re complete enough 
to ve the description asked for, and he wi 
publish his address, I will communicate with him, 


as I can show him one of these motors that does not 
require a safety valve, it being open to the air like 
an i teakettle. As “Invicta” is able to 
set Siemens's people in the right way of making 
a success of their regenerative engine, in the next 
issue we may expect to hear that he is the inventor 
of the condensing engine, and that James Watt 
knew nothing whatever about steam, or studied 
heat and how to utilise it, as he says he has done. 
Finally, I would recommend Invicta to ascer- 
tain that the statements made in advertisin 
testimonials and eder n by . 
persons are correc ore again attempti! pass 
them off on the readers of the E.M. ” as his own 


experienoe—especially the statement about the | lin 


machine that will make of good 
quality at ninepence per thousand 


fiuminating 
feet. 


[23905.]—It my opinion, although Invicta 
has taken up over a column (letter 23873) trying to 
ve that black is white, he has not in any way 
disproved the statements of R. A., and only 
quotes the inventor’s statement with regard to the 
consumption of gas in the Clerk engine. I have 
seen the register of gas used for a Clerk 2 h. p., 
and it has shown a consumption of quite 50ft. per 
hour, and the engine was not doing anything like 
its full work. I was looking about after a gas- 
engine some time ago, and the ‘Otto’ people 
were the only ones from whom I could get any exact 
statement as to gas used. 

I went to every place in London where engines 
were for sale, and from almost ‘everyone of them I 
got the same stereotyped reply on the gas question, 
which was, It costs about the same as Otto’s.” 
Well, at last I bought one, and it had not been at 
work long before I found it used 60ft. of gas per 


our. 
Now, the Tangye 1 ip. engine at its utmost 
requires between 60ft. and 70ft. ‘per hour. What 
is the cause of this? And how can the 1 de 

made to use less? Will you kindly explain 
I should like further particulars about the engine 
that uses from 15ft. to 18ft. per hour. You say it 
is to be seen in Leeds. I should like to see it 
myself; but as you give no name, and Leeds is a 
town, I cannot spare time to make a house- 
to-house inquiry. I cannot help thinking that if 
the engine was so successful as yoti state, we should 
have heard more about it, and there would have 
been no occasion to go to Leeds to see it. On the 
whole, I think that your letter very carefully 
evades the original austen, and unless you give 
the 3 asked for by 5 A.,“, I, for one, 
shall o wasted by our 
letter and the time fost in reading it ead, nodot 
with all our readers judgment will go by 797 

olt. 


SHORTNESS OF STEAM IN LOOO- 
MOTIVES. 


[23906.]—I GATHER from the criticisms of several 
of your oo ndents on the failure of some of 
the new Midland engines, that they attribute it to 
shortness of steam. Below you will find a descrip- 
tion of the method I adopted in a somewhat 
similar case which had the advantage of being both 
effective and inexpensive. 

Having fitted up several locomotives in Mexico 
some time ago, two of which were of English con- 
struction, in making trial of the two English 
engines 1 found, in going up an incline of 2 per 
cent., the steam fell away rapidly. The above 
engines were constructed to burn wood. To 
remedy the above defect, I shortened the exhaust 
pipe down to the third bottom row of tubes, and 

ed the exhaust by makiug the hole in the 
mouth of the exhaust pipe a little leas, and then 
added a petticoat or crinoline. I found I had 
abundance of steam. Exhaust. 


NEW BRAKES. 


[23907.1—Mr. G. MrrenkLr (p. 168, 55931) says 
the new Midland brake is the same as the one on 
the Lancashire and Yorkshire: he has made some 
mistake. The L. and Y. brake is Smith’s auto- 
matic vacuum, aud has a sleeve round the piston- 
rod and a separate reservoir. The Midland has a 

ed piston - rod, and no additional reservoir. 

e pone may possibly be somewhat the same, 
but the apparatus is very different, and goes by 
another name. 

It is quite true the two-minute Midland Clayton 
leak-off brake is to die; indeed, the leak-off 
dangerous hole is being done away with at a great 


rate—that is, fifty carriages a week are having it 
. This 9925 40 ball-valve ” brake only began 
on Monday, 16th February, but it soon gives a lot 
of bother : it sometimes won’t come off; it sticks; 
and if you want to change an engine or shunt a 
inge, the vacuum brake goes on,” and there 
you are fixed till you go down the train and 
cords under each coach, just as bad as it was w 


will | we had the old Sanders brake, ceven years ago. 


There are a lot of changes going on just now- 
The North-Eastern are going to do away with 
Smith’s vacuum and work only Westinghouse on 
the Scotch trains. , 

The Great Northern are going to tako off alb 
Smith’s vacuum, and intend to adopt the auto- 
matic vacuum, in place of the non-automatic. his. 
is one of the results of the Penistone accident. 

Then there is the South-Eastern going to go in 
for the “ ball valve, and do away with Smith’s 
vacuum ; and yet, what they are doing away with 
is just what the North- Western is putting on. The 
London and North · Western will soon see the end 
of the chain brake now ; by July next, they say at 
Wolverton, there won’t be a chain brake on the 


0. 

The Tilb and Southend fitted a lot of new 
stock not bor ago with the chain brake : it has all 
got to come off and be thrown away, and they are 
putting on Westinghouse as fast as they can. 

The Midland is per pe tae stean 5 
passenger engines and putting on the vacuum ; 
you soe, Six: there is a fine lot of changing going 
on just now. 

What an amount of money has been spent in the 
kingdom upon fitting and changing brakes—and yet 
the subject seems as far off a final settlement as 
ever. „ Driver. 

P.S.—Will any correspondent oblige by giving 
details of the new Midland brakes 


— 


NEW MIDLAND ENGINES. 


23908.]—In reply to Mr. J. Kean, I may state 
that the oe referred to with the new Midland 19in. 
cyl. engine was made in September last, when those 
engines be to run in the Nottingham fast ex- 
presses. The speeds of 75 miles an hour and up- 
wards were attained in every case on falling ga- 
dients varying from 1 in 200 to 1 in 100, viz., below 
Ampthill and Sharnbrook and app g Saxby 
and Nottingham. I have not any full notes acoes- 
sible here, but will endeavour to send details next 
week. I may say, however, that the maximum 
speed reached was about 76 miles an hour, the train 
consisting of nine coaches, and the weather being 


fine with dry rail. 
Liverpool, March 2. O. Rous-Marten. 


MANGANESE STEBL. 


23909.]—Ix reference to a paragraph which ap- 
oe pe 671, Vol. XL., I have been using 
manganese steel since Christmas with the very best 


ingerbread. 
= On tecsiving some bars from Messrs. Pfeil and 
Co. I cut a 3in. length from a fin. rod and turned 
it all over ; in the middle of its length I cut a nick 
gin. deep with a V- pointed screw tool. This piece 
was afterwards subjected to a case-hardening po 
cess for three hours and allowed to cool in the : 


bsequently, it was heated and quenched in cold 
water, which left the outside as hard as hardened 
cast steel. 


It was afterwards suspended on a swage block, 
and required three smart blows with a 141b. bammer 
to bend it to a curve, the versed sine of which was 
jin., and then showed no sign of fracture at the 
nick, which had been provided for this po 
Seeing that the amateurs are still—will they ever 
finish ?—-discusaing the material and form of their 
lathe mandrels, I beg to state that, in my 
opinion, there is no material in the market so 
suitable as this for the purpose. W. J. 


SLIDE-VALVE DIAGRAMS. 


(Continued from p. 54l, Fol. XL.) 


{23910.]—I now come to the Zeuner diagram, 
which is one of the simplest. 

I will take as an example the same value as that 
which gave the diagram shown in Fig. 15 (p. 541). 
As in the former figures, draw A G—to any scale 
—to represent direction and len of stroke of 
piston; Bisect at p, and draw the perpendicular 

pD 


Set off the angle D p y (= 0 = the angular ad- 
vance ” of ea Thus: Make ?p equal to 
the lap, and /d equal to the lead, at the top end (that 
furthest from the crank) of cylinder. Draw the 
perpendicular dy. With the throw of the ecoen- 
tric as radius aud p as centre, draw an arc cutting 
d y in y. 
Join yp. Dy y will then equal 0. 
On phe N describe the circle d y p, 
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0 nitric acid; it is then graded by sifting or elutria - 

tion. The carbonado or carbonate is broken up in 

the same way. I am not aware that, for such pur- , 

as trueing-up hard steel, there is any choice 

as to the source whence our diamond dust is 
derived. 

I happen to have collected a good many diamond 
tools myself, and to have given some attention to 
this matter. I find that my glass-cutting dia- 
= Tre: monds are of the boat shape, with the double- 

— — curved natural edge. These stones only cut well 
== SSS i when used at a particular angle, and when moving 
€ : on a rar ateel platea th FF 
copper or 8 ey only grub out their lines ; 
they do not excavate them as the etching needle 
excavates its line in the copper or steel plate. 
Writing diamonds are not natural crystals, but 
sparks, and they produce a scratch on the surface ; 
but do not cut glass so that it will divide. An edge, 
or a solid angle derived from the outer surface of a 
crystal, is said to cut best and to last longest. These 
sparks cut best at a particular angle and in a par- 
ticular direction, which will soon be felt and learnt 
for each tool if its owner has his fingers properly 
soldered on. Diamond drills are made of steel 
slightly widened out at the end, sawn down for the 
insertion of the diamond spark so as to project at 
each end crosswise, and then gently hammered 
together so as to hold the spark safely. Such atool 
drill glass, or china, or quartz quite easily if 
lubricated with paraffin or turpentine. Cutting 
tools intended to act as gravers are of very fine 
coke-like or flint-like texture, brownish-black in 
colour, and set in hard brass. The larger ones are 
set in soft steel. 

As to the emery powder, I do not think I need 
add anything to what I said at page 642. If our 
contributors would only examine these things 
under the microscope they would see at once why | 

- | the grinding action of a given abradant differs 
the 5 The length p= out INTERCHANGEABLE MANDRELS. from the polishing action of a true polishing 
mph by this 5 the! 23911. Corr not an accurate fitting of chucks . v. X. and Mr. Wenham have an 
crank pin is at B posi- upon the mandrel-nose be insured by the following objection to the action of grinding laps, and recom- 
steata cnn be admitted vati the valve has | ™eans?—viz., make the mandrel and chucks with | mend that we should nara away Tone hardened 
distance from ite mid-position equal to its| * cylinder fit at both ends, and with the screwed | steel by means of a cutting diamond tool. Mr. 

i d por Aon POUT AORN eee ee eae oF part | Wenham even writes: Some of our best lathe- 


x at the end of mandrel-nose would have to be smaller : 
deduct the lap from p z, and this is m in diameter than that nort to the mandrel: face makers now prefer to true up their hardened steel 
by describing the arc im about 2, vis a shade smaller than the diameter of the nose SRN = 2 a piee A pl Elgin 


the lap. The part of any | measured at the bottom of With ch 
space between | ™ at the bottom of the thread. Wi ucks er who thus shapes hard steel. If anyone can 
at z, is then equal to the amount of | Thich require to be reversed, or in cases where the exhibit a single object of such size as a lathe-man- 


as 
con diameter of the front hole in chuck 
opening of the top steam port when crank-pin would be considered objectionable, the required rel in hard steel shaped in this way, I shall be 


r * 
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is at B. : to see it and report upon it. I believe that it is an 
_ We thus see that steam is admitted when crank ae apon . 18 pe papt ae . by entire mistake, due to paper-theorising, to say that 
isat S; that valve is opened jin. at B, yin. at C, | feotl rit inside or out) in the oantal hole of anz one of our tool-makers does this. Whitwortha 
and cuts off at P. chuck, such bush being of the same external dia- grind up their beautiful steelwork. Smith and 
Produce yp and on it desoribe the circle pd'a) meter as the cylinder part at the back of the screw Coventry, of Manchester, shape their beautiful 
diameter equal to p y. The length che cut! on mandrel, and of course fitting the front cylinder | fr" steel cutters by fine V 


with a 

2 2 2 d e . 
off the radius B p produced by this circle, is the dis- | part în its internal diameter. {should think with enn Principles which I have A 
tance the bottom exhaust edge of valve has | these two evtinder fits made as long as possible and a 8 5 make e 


moved when the crank- pin is at B. ; man 
As the ports are to be only fin. wide, it | diameter and’a good fit in the screwed fart, thet | 128- The real fact is that pieces of diamond of the 
is obvious that, though the exhaust edge may move very great accuracy would be obtained, and also | ProPer shape for paring away hard steel are ex- 
istanoe, it cannot open port | durabili ’ el cult to set in such a way that they are 
f 171 urability, for, with careful usage, it would bea tafel held so as to do any quantity of work, and 
more than fin. Hence, if the dotted circle is drawn | long time before the cylindrical pecially if y Ta ty k, 
with a radius of fin. we seo that the exhaust is as | made of ample length eae wiih Ga oer 1 their work would never be so smooth as that of 
free when crank pin reaches a poiut | ever in them) would wear sufficiently to throw the r. Wen zm made metal glaring Wheels. which 
between A and B; that it remains full open until chuck out of truth. The ring bush would, how- ' is . 
it closes at E, having opened at E. I have only read a few of the recent letters upon | a revolving wheel to press the ond sparks into 
BE isa straight line at right angles to yp. fas beet’ advoogtod by others in those pagor, or | 2 dge of the slicer is not necessary, because the 
isa 0 ang y P. voca y others „ or N 
In considering the steam admission to the lower] there may be some fatal objection to its use which | Answers perfectly. The inertia of Gone tae 
crete aan Grae ade, ihe , een RE ee n . artes 
case only . us, g me and it can elt in when 
scribed about the centre poaa pg int, giving the | I23012.]—“ Z. Y. X.“ gives us some further data | held in the hand. The revolving wheel could not 
= }}in. for the bottom end of the cylinder. esi “ bort.” oe * cee, wees a hp 2 8 way, and 5 oat prc had a 
omogeneous, well- crystal, is of course a ess for the future. en, for other w 
Hare, as and te tap-civele paon Prise the poeta of gem, just as Mr. Hope's blue diamond is. Such | than the slicer, their face-oontours would need for 
at the bottom end, and the produced | Very rare stones are not now in question. There | every variation an exact counterpart wheel. This 
radius is cut off by the top valve circle to a len are three distinct sources of bort.. The first would be impracticable. 
smal, to the exhaust opening at the fop end of] soong is “the mimhapen or bedly-coloured | entiers. Discs to aot as lioars, crown wheel-Like 
i pie e misshapen or y-colo cutters. act as crown- — 
j : which are only useful for break- | face-cutters, and other forms of tools have been 
bottoms ond off erindaer, the raub at top belag HR up into diamond dust. ‘The third is the dust | made in nickel and charged with diamond dust, 
% (found by producing 8’ p) antl eat be which comes off in the primery outlining of the | These were patented in 1877 by S. Dessau, and I 
A top valve circle; at H the steam to bottom rough gem diamonds. s primary outlining is, to | find some of them in my cabinet. They are directed 
is 23 open, and the top exhaust is fin. some extent, effected by fixing two 1 to be used with water, and have been highly spoken 
‘ in handles by means of cement, and skilfully of; but I have never used them. ckel as the 
At P. the steam is cut off at bottom and exhaust | rnb them against each other so as to make | diamondiferous base would have the advantage of 
at top is dy opan; at E exhaust opens at bottom | them abrade each other and roughly outline the | not rusting. Its homogeneousness and firmness of 
bottom exhaust 


; at S steam opens to top, the| facets which are to be formed by subsequent also make it eminently suitable for receiving 
l : open vr; at B the top steam ing upon the revolving iron skyf o with | and holding the microscopic ond sparks. 
in open jin., the a exhaust being fin. ; at P| diamond dust. Bort so obtained is of a peculiar James Edmunds. 
steam to the top end is cut off, the exhaust at grey colour ; but under the micrcacope it is seen to | Grafton - street, Bond- street. 
bottom being fs open; at E the top exhaust opens] be composed, as I have already eaid, of minute 
aad the lower one closes. transparent sparks like broken glass or diamon ; 

The positions of piston may be found either by | crystals of microscopic dimensions, and it is entirel 17 Ry FEAR that our friends will not be 
striking ares, as in previous examples, using thej destitute of colour. The dust thus abraded satisfied with their work if they attempt to follow 
connecting rod as us and placing the one leg on| carefully caught in a little box, and is after- | out the directions given to them (I am sure with the 

or asin Fig. XVII. If the iret wards grad sifting or elutriation. The best intentions) by Mr. W (23882), and 
method is used, the centres of the arcs must be on | misshapen or y-coloured crystals, which are | although systems in use forty years ago may still 
ote 

is 


same side of D J as the tide i circle d z y m. | unfit for use as gems, and will not come in for other | be favourably looked upon by men of the old 
in drawing diagram the angle purposes, are broken upin a hard steel mortar to | schcol, their results were unsatisfactory, and 

side of D J next the cylinder, | the requisite fineness, the useful sparks are picked | modern workshop practice is vastly different. 
as it really is (see small sketch of | oat by means of a lens, the re der is purified | Having been engaged all my life in making the 
ic). Glatton. | from particles of steel by means of a magnet, or by hardened steel ornamental latho mandrel, I may 
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perhaps supplement tho directions given by Dr. 
dmunds. is directions, which are perfectly 
clear and sound, are regularly in use for very 
fine steel work for the ornamental lathe in my 
factory in Norwich. | 

The Doctor, however, only deals with the trueing 
up of the hardened chuck bearing surfaces of a 
finished mandrel ; but when the finest screw taps 
can be cut throughout with revolving cutters and 
finished with laps to a perfection never previously 
obtained with chasing tools, is there anything un- 
practical in finishing a mandrel nose by similar 
means, or can we do better than follow out what he 
has said ? 
If anyone 
mental lathe mandrel, they will 1 find both 
these and the portion upon which the pulley is 
fixed soft; occasionally, the face and nose in the 
hardeaing process get somewhat hard, but not to 
the extent of the sliding parts, which should be so 
hard that the corner of a new file will not mark 
them. The prussiate process which Mr. Wenham 
describes in his kindly-meant directions would only 
give a skin-deep hardening, which would be ground 
off before the usual amount of distortion could be 
cured, and yet this system is probably carried out 
by some lathe makers, for I have had to put new 
traversing mandrels and collars into comparatively 
new lathes which had proved inaccurate and un- 
satisfactory, and upon testing, these have been 
found ectly soft in places, and having akind of 
piebald appearance. 

The chief reason why mandrels are spoiled in the 
hardening is because they are allowed to swag in 
the fire before they are chilled. Now, a lathe 
mandrel with its large collar put as Mr. Wenham 
describes in a U-form sheet-iron holder would be 
supported upon its collarat one end and its tail at 
the other, and when hot enough to harden, would 
as me swagged down in the middle, and 
when chilled would be found to be bent. This 
bending, therefore, is not caused by the chilling, 
but by allowing it to be unsupported in the middle 
while soft and flexible; then again, the process 
described by Mr. Wenham would harden the 
mandrel in the portion upon which the pulley is 
fixed as well as at its slide bearings, and this would 
render it 5 difficult to key out and finish to 
fit the pulley. ith the greatest care occasionally 
a man will get hard a little too far towards its 
central portion, and this entails a considerable 
amount of grinding to perfect. The practical 
pout in this hardening is that the mandrel should 

bedded upon soft ashes for its whole length, and 
also be continuously turned while hot; the swag- 
ing while hot is fatal. 

. Wenham says: Some of our best makers 
now prefer to true up their hardened steel mandrels 
by a diamond turning tool.” 
in our pepe when I was a lad, and I have seen it 
done, but better work can be obtained by modern 
7 bad Our traversing mandrels, made of the 

est and best quality of cast steel, when bored 
out and hardened, are set up on dead centres with 
a temporary wood pulley upon them, and are slowly 
and continuously revolved while they are ground 
into shape by a dry emery wheel revolving ata 
very high velocity. This wheel must, as Dr. Ed- 
munds o , run very freely in its bearings, but 
without the loast shako. Its surface also must be 
sna ge true, or it will not produce good 
results. The secret in the circular saw is to have 
it turned up very true, so that all its teeth cut; 
each tooth then does its own work, and the saw 
cuts evenly, quickly, and easily ; so it must be with 
an emery wheel—its cutting face must be positively 
true. Such wheels should be turned up witha 
diamond tool used similarly to a graver, and this is 
a for which a diamond tool answers per- 
fectly ; but its use for trueing up large hardened 
eteel surfaces is a mistake. 


As to the final trueing up of the bearing, we do 
this A npon the same principles as the Doctor de- 
scribed, using a copper wheel with crocus, and the 
last touch is finally given by working the mandrel 
into its bearing with’ a dash of crocus, washing it 
out quickly with oil immediately the practised 
hands of the workmen find it runs easily. 


The trueing up of the hardened chuck bearing 
surfaces must be done after the mandrel is mounted 
in its own permanent bearing, and it cannot be 
done better than by the methods described by Dr. 
Edmunds. With such fine work of course the 


skilled mechanic feels his way, but he will never | the 


mee unless he understands the principles of the 
me ; 

Mr. Wenham ss ie to the revolving cutter 
described by Dr. munds on the ground that 
“ every portion of the spiral in a screw increases in 
angle from the top to the bottom of the thread, and 
it is only a corresponding portion of a spiral, such 
as that in a chaser, that can touch the thread in 
every part. Surely this again is a mistake. The 
increasing sharpness of the spiral is just the same 
in cutting a screw with a single-point tool as with 
a revolving cutter, if only both have the same value 
given to them. Then, again, the oo chaser 
would have to be withdrawn and rep cone 


testa the nose and face of a fine orna- | p 


This was the practice 


w 
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tinuously, like a hand chaser, and would totally fail 
to replace the revolving V-edged lap. 

Perhaps Mr. Wenham did not see the model 
screws exhibited at the conversazione of the 
Amateur Mechanical Society by Dr. Edmunds. I 
venture to say that more accurate screws than 
those can hardly be produced, for their surfaces 
when viewed through a lens were most perfect. 

While writing upon lathe matters, I desire once 
more to protest against the adoption as a standard 
lathe mandrel nose of the Whitworth thread with 
its rounded form, in place of the beautiful thread 
devised by Dr. Edmunds. These threads, known 
as the Whitworth standard, while answering every 
se for bolts and nuts, are only reunded off 
at top and bottom by rule of thumb, and as Sir 
Joseph Whitworth himself admitted, to suit the eye 
of a careful workman, each pitch requiring a 
different circle to round it down. It is, therefore, 
impracticable to make such a thread with exacti- 
tude, or to obtain the best results with it out of a 
nana shell of a given size; and unless my 
clients order otherwise, I shall adopt the Edmunds 
thread from 50° truncated 7} per cent. for all my 
fine screws. 

Messrs. Whitworth and Co., under date of the 
27th ult., have favoured me with the following 
data as to their lathe-nose threads, and as the in- 
formation is not to be found in their list of screw 
threads, it will be of value to many readers of the 
EnouisH Mecuanro. It must be recollected 
that the Gin. Whitworth lathe, light pattern, is 
their in. lathe, but with its headstocks and slide- 
rest an inch taller:—‘‘In reply to your letter of 
the 25th, the pitch of thread, diameter of screw, 
and threads for the W hitworth lathe mandrels, are 
as follows— 


; Diameter No. of 

Height ot e Threads M 
* ‘Screw. per inch. r 

5 inch 1:25 6 

6 ss 1:375 5 

7 55 2˙ 4 Average 

8'5 „ 2 25 4 about 50° 

10 „ 2˙5 4 

12 5„, 3˙25 3 


We do not make lathes except in very special cases 
below 5in. centres, and then the spindles are 
cc ae with the Whitworth pitch of thread angle 
00. 

I should be glad if Mr. Boord would favour us by 
saying when we may expect the decision of the 
Council of the Amateur Mechanical Society upon 
the standard mandrel head with its screw t ` 

Griffin Works, Norwich. Edward Hines. 


STATE OF MAN. 


[23914.]—It is rather difficult to make any com- 
ment upon the subject matter of letter 23874, p. 
559, without straying into forbidden regions of dis- 
cussion ; but perhaps I may point out to O. J. L.” 
that the theory of a state of barbarism after expul- 
sion from paradise is inconsistent with the Hebrew 
writings, for in Gen. iv. 17, we read that Cain 
‘builded a city,“ a statement which cannot be 
reconciled with the hypothesis of a long relapse 
into savagery. Moreover, in v. 22, same chapter, 
brass and iron are mentioned, at a period only about 
900 years after the creation of Adam. 

Wm. John Grey, F.C.S. 

Gateshead-on-Tyne. 


THE NEW TIME NOMENOLATURE. 


[23915.]—Tne following appeared in the Times 
newspaper, 2nd March, viz. :— 

“A New Criock.—A very interesting clock has 
just been fixed opposite the National Provincial 
Bank in Bishopsgate-street. It is on the 24-hours 
principle, and is remarkable as possessing probably 
the simpleet method whieh has yet been introdu 
for indicating time upon the new enumeration. 
The new clock has only one hand, the long minute 
hand, and the figures around are placed as hereto- 
fore; instead, however, of indicating the hours 
they indicate the minutes only, which are marked 
mom 5 60. 1 hours 3 1 on a unk 

revolving under the upper a space beis 
left in the upper dial in which the next hour figure 
comes forward instantaneously upon the minute 
hand completing its circuit of 60 minutes. In short, 
solitary band marks the minutes, and the sunk 
space shows the hour.“ 

I happened to notice the clock to which allusion 
is made a few days back, remarking that it would 
be difficult to arrange any better principle for 
showing distinctly the time, accordiag to the 24- 
hour nomenclature, for large clocks, but for watches 
I consider the hours from 13 to 24, on an 
inner circle, preferable. 

An provement in detail upon the clock-face 
mentioned above, would be to have the hour figures 
still larger than they are—there is plenty of room 


for this, I fancy. , 
clock on the Piazza, at 


There is a very lar 
Venice, with the hours from 0 to 24 arranged around 
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the circumference of the dial, with one hand to 
indicate the hour, the minutes being shown through 
& square opening just above the 12 in the lower part 
of dial, but the figures move forward instantaneously 
only every five minutes; so that the new clock, 
though similar in the ideal of its construction to 
the Venice one, is far superior in its operation. 
Gamma Sigma. 


VIOLINS. 


23916.]—Ir I venture to revive a subject which 
many will doubtless think an unprofitable one, it is 
not with the intention of asking anyone to devise a 
new form of fiddle. When we aceounts of the 
fine qualities of tone attained by the old masters, 
are we to believe that every violin made by the 
Amatis, Stradivarius, and Guarnerius is an excellent 
instrument? Time may improve a good . 
but it hardly seems likely that it will convert a 
fiddle into a good one. Notwithstanding that 150 
years have elapsed since Stradivarius died, no one 
seems to have been able to improve upon his model. 
I am unaware whether any exact measurements of 
one of his instruments have been made. If any 
reader possesses such, I trust he will communicate 
it to these columns. It becomes interesting to in- 
vestigate such matters, because there can be no 
doubt that the curvatures of back and belly are of 
very great importance. I seem to remember having 
read somewhere that the approximate curve of the 
belly lengthwise was a sphere of about 40in. radius, 
and crosswise about 5in. radius. But it ap to 
me that a sphere is altogether an unsuitable curve 
for such a purpose. I should judge that both should 
be catenary curves, that is, the same as a slack rope 
will assume when stretched between two supports. 
Now although this may seem a small matter, yet it 
must be of importance, because if the form of 
soundboard be such that it is irregularly affected 
by pressure, the vibrations will be interfered with 
and the sound diminished. I shall be glad to hear 
what other correspondents have to say on this 
matter, and if there be one amongst our” circle 
of readers who has dissected a genuine fine old 
instrument, I hope he will give some account of its 
peculiarities. Orderic Vital. 


MECHANICAL MATTERS. 


see —I nave to thank our good friend 
«J. H.” for his kind compliance with my request 
respecting a set of engine patterns. When I have 
glanced down the sale columns, I have often 
thought how useful a series of constructive arti- 
cles, such as those now commenced, would be. 

In reference to the matter of lathe-mandrels, I 
would remark that it seems almost impossible 
an amateur to construct a el mandrel, free 
and easy running, and yet without shake, if he uses 
a pair of hard steel collars. It is at once evident 
that unless the cylinder and collar fit perfectly im 
every part it will soon become shaky and uneatis- 
factory; and when once this happens, there are no 
means of adjustment to remedy the defect. Is it 
practicable to cast two pair of split bearings in 
steel in the same way as in brass?. If these were 
fitted and hardened, any after adjustment, if noces- 

, conld be easily managed. 

Tad with reference to the ordinary coned bear- 
ings, can it be shown that hard steel has any great 


advantages over good hard brass? - 
Orderic Vital. 


ANHYDROUS ANALysis.—In consequence of the 
author of letter 23887, p. 562, not having received. 
roof in time, several errors escaped correction. 
n e 563, 12th line from bottom of first ool., 
wa Inorganic chemistry. In 14th line from 
top of 2nd ool. read *‘ volatility.” In „ Class 2 
Division II.” read coloured black or white, and 
phs, for fragments of 
ous fragments in boric 


acid.“ In p. 564, paragraph, read ‘‘ top 


Petroleum for Fire Engine Furnaces.—It — 
is proposed to substitute crude oil for coal for the 
working of the engines of the Fire Department in 
Brooklyn. Commissioner Poillon, Chief Nevins, 
and other officials witnessed an experiment of firing 
up an engine with the oil recently. The points of 
superiority claimed for the new plan is that steam 
can be raised up more quickly than with coal; that 
it is much cheaper than coal, a barrel of oil costin 
1:60dol. and a ton of such coal as is now *. 
costing 4dol. ; that as much heat can be ob 
with one barrel of oil as with a ton of coal; that am 
engine can take to a fire enough oil to last five or 
six hours, while it can take but an hour’s supply of 


coal; that with oil an i ee will send out no spar 


and the running over of hose by supply waggons 
be averted. 


Mien 6, 1 885. 


TO QUERIES. 


]—Salt.—In the E. M.,“ 24th October, 

p. 183, Dr. Allinson states regarding salt :— 

7 in a state of natare will not touch it, 
fhough some writers affirm that buffaloes go long 
to a salt lick, . . . Eran if some 

must not argue that they 


) .” Now, I can assure Dr. 
Allinson that he is wrong in saying that animals in 
@ state of nature will not touch salt; and also 


bide-bound, all 
can satisfy their craving for salt. 
iy link the alt put out on the run 
y e salt put out on the run 
for the cattle and sheep.—HENRY SHARP, Green 
Hills, Adelong, N.S. Wales, 10th January, 1885. 


ice of the ¢-power instruments. 5 
t high 


with “ ;“ who says, p. 522, 
must ruy mean high prices (the o 
Gifference between and low power being small 
instead of large d, and instead of low 


gs Leith, I wrote to 


uantity of 7-power, as well 
10-power inane 1e Fai 85 
which these 


there will be, at any rate, no need to increase 
his neighbour has done.—Mownr- 


1 
ö — Sorew - cutting. — Referring to 
aletta h? reply to Glover re screw: cuttin 
”” 28th November, 1884, page 290, I too 
cut four threads to an inch, but could 
wheels to gear. My leading screw is 
to an inch, and number of teeth per 
wheel are from , 4, increasing five each wheel. Any 

will be very ally received.— 


d 
pek 


neten Apparatus for Vacuum 
bes. —If “D. C.“ will please refer to above 
number, p. 522 of “ Ours,” and will kindly furnish 

desired information, he will greatly oblige, 
amongst others- J. W. S. L. 


F American Organ.—To Mr. Froyvp. 
first removed a portion of the tube board to 
ued a mor- 

: e mortises on 
the 4ft. tube board, between the end of the 
and the plunger holes, and glued the board 
I found it necessary to put on the little mor- 
the tuheboard projected over the 4ft. 
could not fix it over 8ft. row ; as the 
between end of tube and plunger-hole would 
abort for the mortise, I left the reeds straight. 
The tone, though not so loud as the other rows, is 
clear and without harshness, and the reeds speak as 
as the others. Do you know if there are 

reeds made of shorter scale than the 
? and would you kindly say what 
Se ronda- io te for an 


if 


L ono Vapour 5 
an osph -burner 
the above baths without any ill- 
effects to the patient.— G. P. K. 


155520.] — Condensation on Galvanised 


ge —Kindly refer to advertisement columns.— 


_[(56671.]—Turbines.—Thanks to “Essar” for 
his to above guery. On arog 1o my 
have not espais suffi- 
As I have but a small supply of water, I 
increase my fall and power, excavate tail 

of 30ft. My pond is about 16ft. 
farmyard, and I shall then havea total 


= fall of 20ft. utilised by of a dreft 
tube of castiron, 9in. in diameter, perfectly airtight 
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above, and having its lower extremity sealed by the 
water of the tail-race to prevent the air from 
entering and liberating the water. Now hereism 
difficulty. All the authorities I have consul 


titu agree in saying that a draft tube will work under 
above 


-mentioned conditions, provided that the draft 
tube is placed perpendicularly ; but none of them 
will say 5 that it will be equally effective 
when laid on an incline. 
tube is governed by exactly the same law as the 
water in the suction-pipe of a common lift pump, 
and weevery day see these last prolonged almost 
indefinitely, and lifting water from wells at great 
distances from the pump barrels. I myself can see 
nothing to prevent the draft-tabe when set 
on an incline; but I fear that the air wight get in 
at the glands of turbine and cause the water to leak 
off at bottom. To obviate this I thought of puttin 
a valve at bottom of draft-tube, and then, shoul 
it leak away when standing still, I could by closing 
valve.and opening sluice of turbine, fill all the tube 
again, as the air would escape to pond, the whole 
length of pipe being inclined. However, before 
8 the work, I should wish to know if any 
of the readers of our valuable journal have seen 
anything on the same plan at work. — E. F. 


(55605.]—Ritchie’s Electro-Motor.— In reply 
to Gatton Park, I have referred to Prof. Thomp 
son’s book, and find that he does call Ritchie’s 
magneto-electric generator a motor; but if the 
rn will refer to p. 530, Vol. XVIII., he will 

d that Mr. Ritchie himself describes it as a ma- 
chine for producing current for working clocks. 
„The mere mechanical part of causing the arma- 
ture to rotate in front of the magnet-poles might 
be | ad at rg by a weight or other motive power, 
and might be continuous, or 8 at regular in- 
tervals, by a governing clock.” The number of 
the patent is 169, 1864, Applying Magneto- Elec- 
tricity for Propelling Clocks.“ Four coils are 
arranged on soft iron polar extensions of a perma- 
nent magnet, and a keeper is rotated over them ; 
or a disc wheel carrying small bars of iron is rotated 
before the poles of a permanent magnet.“ I pre- 
sume the apparatus could be used asa motor, but 
that was not its purpose. I can find no other motor 
of Ritchie’s.—Nun. Dor. 


[65606.]—Ritchie’s Electro- Motor —Consists 
in an electro-magnet poised on a tives between the 
two poles of a permanent horseshoe magnet; the 
wires which are coiled round the pivoted electro- 
magnet dip into a ciroular trough, divided into two 
halves by a central partition p in a line with 
the poles of the ent magnet. This trough 
is filled on either side of the partition with meroury, 
and as each half of the trough is connected with 
opposite poles of the battery, it acts as a commuta- 
tor.— S. BOTTONE. 


55689.]—Marine Piston Speeds.—I cannot 
tell your correspondent what piston speed was em- 
ployed on the Livadia; but he may get at what he 
appears to want to know by remembering that it is 
very rarely indeed that the number of revolutions 
is less than 55 per minute, while in small vessels it 
often reaches even 200. There is no reason why 


with large engines a speed of 1,000ft. per minute 
could not be maintained.— Essa. ; A 


: JVC ag, by the 
vanoplastic process is not an easy g for 
any one without considerable practice; but the 
querist will find much information in Gore’s 
“ Electro-Metallurgy,” Longmans. For coating 
castings of iron he may try the following :—Dis- 
solve 2 parts of sodium bisulphite, ö of cyanide of 
potassium, and 10 of carbonate of sodium in 80 
parts of distilled water; add 1 part fused chloride 
of zinc and 1} part of acetate of copper dissolved 
in 20 parts of water.—Nouw. Dor. 


[55692.]—Sand Blasts.—I think the sand blast 
patent has ired by efflux of time; but the 
querist will find details in back volumes, pp. 314, 
437, Vol. XVII.- Nox. Dor. 


(55707.]|—Bessemer Steel Tires.—This is to 
be done only by finding the sectional area, and 
multiplying that y the known weight of the metal 
in a given area. 1 think there are rules in Hoare’s 
Iron and Steel,“ ket- book, published by 
Lockwood and Co., but oannot refer, because, like 
the Spanish Armada, the book is not in sight.— 
ESSAR 


(55723.|—Gramme Dynamo.—To S. BOTTONE 
oR “W. H. 5 full . as ae size 
and shape of your field magnets and armature 
and what you Saue the machine for when done, 
and I will do my best to assist.— S. BOTTONE. | 
£65725.] Liquid for Hydraulic Machinery. 

6 usual thing is to add about 20 cent. of 
glycerine. I don’t know where to find a table 
giving the freezing points of mixtures of water and 
glyoerine.— E. T. 

(65728.]—Creasote O1I1.— The cheapest would 
be brick faced with cement ; but I think iron would 
be better.— : . 

155736.]J— Legal Rights.—This query can be 
answered only by referring to the Aot incorporating 


Now, the water in a draft proper 


15 


or granting powers to the water company, which- 
ever it may be. Companies of the kind have oer- 
tain powers which enable them to compel customers 
35 patio proper fittings, par 3 What they are 
epends on the wo of the respective Acte.— 
LIMB O' TH’ Law. | 
[55738.])—Tinmen’s Solder.—By running 
ro 


the 
mixtyre ata suitable heat, tin solder comes: 
out bright.—E. T. i 


155752.]—Legal.—If you can prove that the 
property is yours, summon the person who refuses 
to give it up.— LIBE o’ TH’ Law. 


[55753.]—Flywheels.—I have looked up this 
flywheel, and don’t wonder that it passed with 
‘little notice.“ It consists in arranging some tubes 
so that mercury would shift its tion as the 
wheel revolved. If Norfolk’? thi that a fly- 
wheel weighing cwts. oan do the work of one 
weighing tons, he must have altogether failed to 
grasp first principles.— Essar. F 


[55760.]—Blow-off Pipe.—I am not aware that 
iling water is more resisted by the atmosphere in 
its outflow than cold water, and can only suggest 
that the difference mentioned by Yama ” arises 
from a fall of pressure in the hot cylinder. The 
formula I gave assumed that the pressure was con- 
e Joun GREY, F.C.S., Gateshead-on- 
e. 


(55785.] -Locomotives.—Many thanks for the 
replies of Invicta and E. Gobert, B.Sc. The 
information has been of great service to me. There 
is, however, one point I observe in the numerous 
experiments recorded in Railway Machinery,” no 
mention is made of the depth of fuel corresponding 
to the recorded draught. On this account the 
experiments seem to me to be somewhat defective. 
I notice in a chapter on the combustion of fuel in a 
recent edition of Rankines Steam Engine, 
mention made of a method of firing boilers which 
has been in use in France, and is called the 
Systeme Beaufume.” Any information about 
this will much oblige.— ASTERISK. i 


[55794.] -Gas Tanks.—Asa lime-light operator 
in country theatres, using gas bags, I am consider- 
ably interested in thia query, and in connection 
therewith I should like some information respect- 
ing a statement in Chadwick’s ‘‘ Lantern Manual.“ 
It refers to a gas tank of special construction. 
The pressure was applied by water from a ball-tap 
cistern, and conveyed to the inside of the holder by 
a pipe. The end of this pipe dipped into a vessel of 
water placed in the upper part of the inside of the 
holder, and from it was an overflow pipe conveying 
the water to the bottom of the holder. The author 
states that the pressure was due to the difference in 
height between the surface of water in the cistern 


eater in holder and cistern ?—CUIDADO8O. 


F refer to advertisement 
co .—T. P. | 


(55801.]—Smith’s Bellows.—To “ Invicra.””— 
circular bellows would be made in a way very 
similar to that already given by me, with the ex- 
ception that the w part would be circular 
instead of oblong. In practice I cannot say I like 
the circular form so well as the oblo As you 
desire it, I append a rough aketch showing on 


| D 
„„ 


Derr 


Fig. 1 bellows in section; AAA are the flue 
boards; B, one of the four stretchers ; C and C the 
air valves; Fig. 2 shows how the b ipe is 
secured to the reservoir. It will be seen that the 
ipe is flattened, so that it has less height. This is 
en made up with a piece of wood out to fit it so 
that it stands up square. The top board A is cut 
away as shown, to allow this to be done, whilst 
ig. 3, shows the apron piece. This being we 
ed round the edge and over the tap; makos a 
simple and tight joint. It must be, of 
ed on when the reservoir is empty, or it wo 
be likely to prevent it fully closing. oe placed 
on the upper board, and well secured there, regu- 


16 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,041. 


late the force of the blast. I trust the sketch, | of smoke, and place my prism at this point. Rerult 


rough as it is, will make all clear to you. If not, 
I am still at your service if I can help you.— 
Inviota. 


[55802.] —Silos —I have never seen a silo with- 
out sides of some kind, either walls of brick, stone, 
or concrete, or else boards. When boards are used, 
or even when the walls are not smoothly plasterad, 
the air will enter, either through the joints or down 
by the rough sides of the walls, and cause some of 

e ensilage to mildew. I have seen a very simple 
means of applying pressure. In the main it is the 
same as that described by Tredagh ” in the E.M.” 
of Feb. 138th; but in lieu of two screw-jacks a 
cruciform forging is used, having the two opposite 
ends screwed, the one right handed, the other left- 
handed. These screws are furnished with nuts and 
hooks, to which the chains are attached, and the 
main bar is then twisted round by means of the 
cross arms, and the nuts and chains are drawn 

ther; consequently, the ensilage is compressed. 
I believe the article 1s patented. Messrs. Carson 
Bros., 21, Batchelors- , Dublin, are the manu- 
facturers.—E. F. 


(55815.]—Boat.—Fig. 1, p. 373, Vol. XL., is a 
rough drawing showing the manner in which the 
boat should be designed. The left side of the figure 
commences amidships and shows the curve aft, 
parr Bes the transom ; the right side also begins 
amidships and shows the curve forward both from 
gunwale to garboard strake. Should Nero” 
require further assistance, write again stating par- 
ticulars of the boat he intends to build, and 
whether a rowing boat or small yacht.—Jamwes 
MoCasu Govan. 


(55826.]—To ‘‘ Invicta.’’—Thanks for your 
kind answer and offer of circular, to obtain which 
I have advertised my address.—Jay Jay SEE. 


65827.. —G@Gravity and Dead Escapements. 
— The Country Parson,” who asserts as dogmati- 
cally and courteously as if he were in that place 
where he is safe from contradiction, that Sir E. 
Beckett is distinctly wrong in stating as he does 
that clockmakers charge lees for making the gravity 
eacapement than the dead-beat,” is himself dis- 
tinctly wrong in both ways. For, first, I have 
never said so; and, secondly, what I have said is 
distinctly and simply true—viz., that Mr. Brock 


—a most feeble spectrum. I then try, by placing 
puo close to loose lens, to get very fair ae a 

his is what I do not understand; especially as in 
latter case much light falls outside priem (and is 
screened off by black card fitting close round prism), 
Can Mr. Wright help me, 
and also tell me focus of cylindrical lens he uses, 
and how it is fixed? I suppose it is placed in 
lantern front, just between condensers and slit. I 
do not understand answer (3) ; surely a longer jet 
would render it less possible to push lime up close 
to condensers—not easier.—S. 


(55876.|—Improving Light of Coal-Gas.— 
At the Health Exhibition last year there was exhi- 
bited by the Omega Gas Light Company a lamp in 
which the illuminating power was increased by the 
gas passing through a carburetter. The burner 
used was for a consumption of 2$ft. per hour, 
giving, with ordinary gas, an illuminant of four 
candles; but this was increased by the carboleine 
arrangement to 17 candles, at an expense of less 
than a farthing for three hours’ consecutive burn 
ing.—T. K. W. 

(55884.]—Fixing Olock Wheel.—LEither turn 
the pinion down at one end to fit hole in wheel and 
rivet, or drive piece of brass on arbor and treat 
same way. If you do not understand this, write 
again, and say where you want wheel fixed on 
pinion or plain arbor.—NOTEROM. 


[55885.] —Silvering Graduated Dial.—If the 

uations are not engraved you must have 

them painted after silvering ; if engraved, silvering 
should not alter them.—NorEROM. 

{55887.|—Altering Clock.—The sketch below 

is taken from Sir E. Beckett’s book which, I think, 

is what Clockey wants. A is the scape wheel, 


and is therefore lost. 


8 


has never charged me or anyone that I know of for | . 


a four-legged gravity escapement regulator, with 
pendulums up to 40lb. weight, more than half of 
what I know usad to be, and I suppose still is, the 
price of the best dead-escapement regulators with 
only 12lb. pendulums (p. 127 of 7th edition). He 
is no less wrong in saying that I do not sufficiently 
recognise the distinction between the suitability of 
the gravity escapement for turret clocks and regu- 
lators. Not that suitability is the right word; 
for the four-legged gravity escapement is equally 
“ aitable’’ for tors and for small turret 
clocks, and the double three-legs for large ones, 
though the superiority of the gravity escapements 
is, one may say, infinitely greater for turret clocks. 
For regulators which have nothing to do but mere 
going. no striking or electrical work—I do not 
ink there is any material difference between the 
gravity, my five-legged single-beat 
impulse (p. 106), Sir G. Airy’s single-beat one 
(p. 105), and a good 3 dead escapement, with 
a fine train.— Ex. BECKETT. 


tour - 


155843. — Photo- Micrography.—To Ix- 
VIOTA ” AND MR. Borrong:—I have put into effect 
the ferrous 


our suggestions, and have , 
developer The yellow stain is gone from my 
plates, but the film is extremely thin. After inten- 
sification in the ordinary way, the contrast between 
black and white is too marked, and the negative is 


useless for printing a positive from. Has the light 
I use anything tod with the failure ?—Jomn Cin. 
‘RINGTON. 


(55870.] —"Optics with the Lantern.—I am 
much ob to L. Wright and W. Shrubsole for 
replies to my query. e latter does not quite 


4 % C. J. Ff 4.2. 
Understand why I cannot get lime near enough to 
Condensers for llel beam. It is 
curved part of jet strikes inst condenser itself 


when pushed up. I have failed to get a blow-through 
jet which can be placed close enough. One would 


e mine 

27 I find 1 did not make query (2) plain to 
Mr. Wright. I proceed as follows :—I find where 
xays cross, after passing through loose lens, by means 


use the | will 


mounted firm on a staff ; B, the mainspring (watch) 


which drives it; C is a brass plate ri on to 
the pinion with a carrier (C’) fixed firmly into it for 
the p of clamping the end of mainspring. 
This pinion is hollow, and runs on a foot (D) 
5 into 77 pin E, the Ton is 1 longer 
an necessary ; {or the purpose of receiving a - 
ing for the ‘scape pivot. F is a fan or fly fixed 
stiffly on to the second wheel G. This fan has one 
side longer than the other, so that the short side 
pass the boss H mounted on the ‘scape arbor ; 

P, the long side, will fall against it. I just send the 
above, as ‘‘Clockey’’ desires it, though I would 
not advise him to go to the trouble of altering his 
turret clock. I think if he looks to his hands and 
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tion of the bottom, as per sketch S, it would im- 
prove matters by keeping the wind from playing on 
the hands.—ANNIE. . 
(55926 ] — Indicated Horse Power of 
Launch.— 
Area of piston — 
om 7 x “as 50 3 sq. in. 
Travel of piston per min.— 
= 300 x 15 


12 — 

Load on piston. , 

sz 100 x 50:3 6, 030lb. per aq. in. 
Indicated horse-power— 

5.030 x 400 2.012 
33.000 33 

.. I. H. P. = 60°9 
Not having the Engineer of Oct., 1879, or ‘‘ Burgh 
on the Iudicator, I cannot work your sum by 
their rules; but the above is the ordinary rule 1 00 
in the textbooks. What do you mean by 300ft. 
piston speed’’? If the No. of revolutions is 150 
per min., tho piston speed is 400ft. per min.— 

EIV REVIR. 


400ft. per min. 


[55930.J—Watch Winding.—In these so-called 
tual-winding watches there is an arrange- 
ment which acts somewhat like a pendula 
except that the ball of pendulum rises an 
falls at a right angle to the bow or pen- 
dant, the weight of the ball is nicely counter- 
balanced by two springs, so that the least motion 
of the wearer sends the pendulum up and down, 
and slowly winds up the watch in that way ; that is 
the object of having the bow made in a peculiar 
shape and rigid, so that the watch will always re- 
main in one position when worn, 12 hours or (24, I 
believe, now) npu s. As soon as you purchase a 
watch of this description ft has to be wound with a 
key, then you are supposed to walk three miles per 
day, and your watch will be wound for the night ; 
if you remain a day in bed your watch run 
down. They are no better timekeepers than ordi- 
nary watches. If you wish, I will forward asketch. 
—ANNIE. 


[55932.] — Plating Dynamo. — Thanks for 
replies. Mr. P. Ward’s propos will not exactly 
suit. I trust Mr. Bottone will give me further in- 
formation. The F.M.’s are of a very heavy 
pattern, and contain a considerable amount of 
residual magnetism, and upon rotating the arma- 
ture it gives off 15 ams. and 1°5 volt, and deposits 
splendid cop ets age makes avy 5 5 

e engine (a .p. Tangye gas); w 
switch “the current throug the FM. coils and 
arrange the resistance to pass 15 ams., the E. M. F. 
rises to about 12 volts, and visibly slackens the 
engine, and, of course, I barn more gas and do not 
15 ams. is not near 


‘ several’? to mean only 34, represents over 1, O00 
h.p.— Wx. JOHN GREY, Gateehead-on-Tyne. : 


[55905.] -Cores.— Cast-iron gire 
water mains have been made in th dey 
siderable number of years back with dry sand cores. 
They are cast on a declivity of 10 to 16 degs. in 

n-sand moulds with dry sand cores, and made 
from žin. diam. by 4ft. 6in. long, up to Jin. diam. 


by 9ft. long, and ' one grea ow the — 
made as large as 12Zin. diam. . long.. I 
ou sketch of cross section of corebox, which is 


wn about Sin. to LH E 7 9 ort 
iron, in two parts, with hi an ; 
each of the two parts 8 on face and the 
half circles ; they are afterwards clam to 


and bored truly cylindrical from en 88 the 


both with sand, lay in the ocore-box, which has 
„ deen well coated with thick alay- water 
to the bottom on top of it; place roun 

for vent hole, adjust screwed 

scrape sand in top 

rounded with a 


ei ee 


amooth pricker 


p flush, and in bottom part 
ollow scra 


gets them as close as possible to the dial, also sees | stream 


that the minute hands are well and properly 
balanced, or if he will go to the trouble of putting 
a deep moulding all round his dials with the excep- 
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Bottom part of core-box. B. Top part of core-box. C 


D. Handles for opening—two top, two bottom. 
A ; 2 Bok 7 Q 
> F sc r 20) 
ting core-box 
——" 
tion, the bars for 9ft. pipes being about I ift. 
Wi y care the core is not appre- 
certainly the best and cheapest 


Kind of work. I am afraid the Editor 
to my going more fully into detail.— 


IFUL 
ey E > 
al, and is 


pea 
` — 


t 
ae 
2 


6 j- a Tank.—The most simple plan 


of is that shown in sketch. In this the 
Chamber is dug out below the cistern 


KE N FOR RAIN 
WATER 


this, on the side marked G, 
fine we ! gravel, which becomes 
reaches the top of the chamber. The 
(H) is then filled with small charcoal, 
med down. This completes the filter, 
1 of the ‘ascension ” 

g. believe, about the best system. 
ch. The unfiltered water is stored 

a marked C, and filters through 
tin D. In the latter I have 


position of ly-pipe (B) of pump. 
rticu 2 Tepe. a 


e 
8 is wrong. The 
i sell a . bale of 


DA 


— sale is perfected by an 
h tlhe fe of course, ei 


|.J—Refinic Silver.—‘‘ Nitrate can 
>] 8 cop] er from his silver in the perio 4 
-Dissolve your silver in nitric acid wit! 
mater; when all is dissolved add common 
> more white precipitate falls down. 


— „ 


t be oh enough to melt silver. 
results is pure silver. Redissolve this 
7 nitric acid to form nitrate of 


- 23 2 * ‘ 
ndicator Diagram.—You must 
2 in | he strength of the spring of your 
1 suppose the figure (w 


4 
— 


< . 
Sr 
— © 


n t . is not 
O Stale) to represent your diagram in 
AB t atn line, divide a4, the 


nt 2 convenient number of 


nen 
“TEAD 
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Screw nail chaplet, one in middle of len 
to in bottom part. L. Line that san 
3 or 4 off. N. Table about 2ft. Gin. high. 


17 


[55951.]—Visibility of Stars.—The cause of 
the stars not being visible so low down towards the 
horizon as the sun and moon, is becausé their light 
is not capable of penetrating the stratum of air that 
is resting upon the earth (for this stratum of air 
ang to support the air that is above it, it is 
more dense, and it has a pressure of lölb. to the 
square inch). When the stars bave risen 14° above 
the horizon, they become visible because we are 
looking through an atmosphere that is not so dense, 
and the higher they get the plainer we see them, 
and when we look at them immediately over our 
head, we are looking through an atmosphere of 
various pressures; that near us is lölb., while that 
higher up gradually decreases to nothing. There- 
fore if there were no air upon the earth we should 
see the stars as low down towards the horizon as 
the sun and moon; but if the air had a pressure of 
llb. to the square inch throughout, we should 
never see the stars, while the sun and moon would 
always ap as large as they do when they are 
rising aaa setting because a dense atmosphere 
maguifles their diameter, and it is a fact well known 
that what will magnify one thing will cause 
another to become totally invisible. Therefore, as 
the stars cannot penetrate horizontally the stratum 
of air that is resting upon our earth, they must be 
invisible.—STaR-GAZER. 

[55958.] — Electro Magnet. — No. 24 
W. G., s.c. will do very well, and the thickness of 
wrapping you mention is right. For quick-action 
magnets, short cores and more wire is better, as 
there is less residual magnetism; two Bunsens 
would be ample. Be very careful to have your 
cores very well annealed.—J. K. S. 


[55969.] Problem. — In hydraulic tables we 
find the following formula for the discharge of 
water from an onfice with a constant head of 


water— 2 
Q 8025 .¢ .ay/ h. 


Where Q isthe number of cubic feet in a second 
that pass through the orifice, a is the area in square 
feet of the orifice; h is the head of water or depth 
from surface of water to orifice in feet, andc is a 
constant depending on the nature of the orifice. 
For a circular hole in a flat plate it will be +618. 
Our problem being to find in what time a cylinder 
of certain dimensions will empty itself, the head of 
water / will be constantly varying. Suppose the 
5 . € area of the horizontal section of the cylinder is A, 
pressure at each division, giving in all 10 pairs of | and suppose the depth of water, or I, to be divided 
readings, those above and those below A B ; adding | into thin layers, each A / in depth, A being a small 
these together and dividing by 10, we get the mean fraction of h; then A Å x A will be the contents 
pressure.—WEIV REVIR. of each layer. Then as Q is the number of cubic 
(55943.]— Indicator Diagram. — I have not s 

time to trouble our editor with a sketch ; but the Aha is the number 
following will be found a most ready and most cor- 
rect method of finding the I. H.P. Divide length of 
diagram into ten equal parts by vertical lines. Take 
a Darrow slip of paper, say 7in. length, move it 
along the diagram, carefully marking off the length 
se a the whole 8 vertical ordinates. Now, 
or instance, suppose they occupy a total len of 
the a. equal to 6g in. ; then this length . be 
multiplied by the scale per square inch, as found 


. Hinge joints two or three in length. 
E. Core bar of malleable iron. F. Pricker rod for 
h. H. Socket for chaplet. K. Line that 
is scraped to in top part. M. Webs for 


parts, my 10. Again, suppose, at cut-off, your | B 
spring indicates 201b., divide the vertical line ac, so 

that the part above AB may contain 20 parts. 
Now, to get the mean pressure throughout :—At 


each intersection of a vertical line with the curve 
above and below the atmospheric line, draw a hori- 
zontal line to intersect ac. This will give the 


feet that flow in one second, 


of seconds that each layer will require to empty 
itself, or instead of Q, put its value given above in 
the formula in terms of u, and, for shortness, we 
will lump up the contents and call them M, so that 


A A is the time that each layer will take to 


M yh 
empty itself. By giving various values to h, ‘ac- 
cording to its corresponding layer, and adding 
the results from last expression, we could get an 
approximation to the time that the whole barrel 
takes to empty itself; but this can be done exactly 
by the integral calculus. If we suppose the layers 
to become infinitesimal, then AA becomes d h, 
and the whole time occupied in emptying the 


A 


5 on the indicator spring; divide the product 
, and result equals the mean pressure ps 


stam 
by 1 
diagram. Disregard the atmospheric line in 
instance. 

Area of piston in sq. in. x mean pres. x ft. per min. 
$3,000 : 


gives the I. H P.—Yama. 


(55947.] — Pressure of Water in Pipe. — 
Though this is addressed to Mr. Davies, I may be 


h 
dh. Now the integral of 
permitted to say: A simple rule for the pressure of F 


barrel will be 


homey te pipes is the tclowing For every 7ft. of * o yh 
e ere is approx. 3lb. per sq. in. pressure; for | d A ere ; 
accuracy add 1 per cent. to the Aet 25ft. head Vh is 2 , t expression therefore becomes 
m 3 of org pa "Tere or, at 1 sieht 

in ere is press. o x s = approx. é h ; . : 
Rapetes you have head of 12ft.:— sil v If, therefore, we substitute in this the 


Fora gin. pipe press. is IIb. approx. values of A and M, and make h = depth of water 
se S sb. ” when the barrel is full, we shall get the number of 
„ „* . ae ee 1 ” seconds it takes to empty itself. A curious fact 
Oe, ee olb “ will be found from the above. If we substitute the 
„ „ a W „* o» 36lb. ” value of M in terms of Q obtained from the original 
298 -ia 9 19) 9 > 77 
„ „in. „ „ y 743 5 formula, or in the last expression, it becomes 

” z ” 


> 77 x 39 ” 

If you require the longitudinal bursting press. 

5 of length, multiply the diam. in inches by fhe 
press. persq.in. Kuowing the diam. of the pipe, 
you find its sectional area, which call s; knowing 
the diam. of the pipe, you find its periphery, 
which call c; measure the length of the pipe, 
which call e; call the head of water, 4. The dis- 
charge in cub. ft. per sec. is equal to Q = § 
h 


A. Nor represents the contents of the 


cylinder when fall, and as Q represents the number 
of cubic feet that flow through the orifice with a 


constant head /, then Ah 


— 


would represent the 


time that the barrel full of water would pass 


8 SS s r 
oe 5 called the hydraulio through if the height of water were kept up to its 
mean depth. Su the pipe flowing full and its 287803 
diam. ns let 4 2 25ft. sty gs P s = $} sq. original level; but as our result is ——— it takes 
inches, ¢ = 47in., .°. — =łand > 42, 0 just twice the time for the same quantity of water 
T x 100 x 4 x lg = § cub. ft. per sec. approx. | to flow away when the barrel is allowed 
min.—WIEV REVIR. _ 


= about 5 gallons per 


em i 
itself without being mit & If the 15 
Digitized by OOS e 
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were cone-shaped, apex at the outlet, the time | based for the apertures would vary the oh aaah 


would be represented by 5 -M. LOB. Bath. 


155969. —Problem.— The contents of the vessel 
= ‘7854 A d” cub. feet. Assuming the bottom of 
the vessel to be of inappreciable thickness, 4 = 
height from surface of water to o. gr. of opening. 
Now, the veloc. in feet per sec. = y2 gh = 
8°0244/A. Sectional area of hole 7854 z*. Now 
call contents of vessel Q, veloc. of issue v, sectional 
area of hole S; we have— 


Q = 7854. h . d? cub. feet 

S = 7854 & sq. in. 

© = 8024y h 

Let ¢ No. of seconds in time of dischar go 

m = a constant less than 1 to be multiplied 
by result, ita value depending on the 
form of opening. In this case, as- 
sume it 

= 62 
S 


e - .0.¢ 
Now, Q= m 145 


144 x Q 


mxvxS 
144 x 7854 x h x d? 


= 62 x 8-024 „ x 7854 25 


a2 * x E 
Zz 


"t= 


d? 
zi seconds—approx. 


(65969.] —Problem.— 


Let A = 95 sq. in., area of cylinder. 

a = 7:068 sq. in.. area of hole in bottom. 

h = 60in., height of cylinder. 

t = time of emptying, in seconds. 

g = (32°2 x 12) = gravity. | 
Taking the vena contracta at §, the effective area 
of the hole becomes 44 sq. in. Then— 


_A 2h 95 2 x 60 
t= N y Ti” mex 


gives f as 12 seconds. Can Mechanic test his 
cylinder and give us the result ?— Yaxa. 


, [55969.]—Problem.— When water flows from a 
circular hole in the bottom of a tank, the velocity 
of stream is ‘594 of the theoretical velocity due to 
gravity. The discharge from an opening in the 

ttom of a tank is derived from the ordinary 
formula, V* = 2 f s, when the head of water is 
constant. Thus, V = 1 gives the dis- 
charge in cubic fest per sec., when a = the area of 
opening in feet, and d the depth or head of water, 
being the cdefficient 594. Now, the time of 


we can find time aap e thruugh the opening 

by dividing the volume of the tank by the volume 

discharged through the 

say— 

2'A d 

4a C 2 9 4 

Substituting the dimensions given in the question 

a corresponding terms in this formula, we 
rive— 


t= 


= d? x 2 
2 * 594 * 644 
—Gro. A. WALTON. 


155969. Flow of Water.—Let A be area of 
the vessel, a the effective area of the hole, A the 
height of the water, A the time for outflow in 
seconds, and g = as usual, then 

Am 2 A* h 
a'g , 
By effective area is meant the area of the hole, 
owing for the rena contracta. This area may 
as high as ‘046 of the actual opening, or as low as °5 
thereof. Ifthe hole is a mere o g without an 
ajutage the coefficient is 625. It may be mentione 
t if the hole is exceedingly small, so that the 


t 


ajutage isa capi tube, then Torrioelli's theorem 
no longer holds.— WX. Joun Grey, F.C. S., Gates- 
-on-Tyne. 


(55971.]—Twist Drills.—The chuck will hold 
them firmly 5 if you screw the jaws up 
tightly. I suspect you are afraid of breaking 
something. Try again. Don’t waste time in 
endeavouring to shape the drill.—C. D. R. 


55974.] — Gasoline for Gas-Bngine.—If you 

er to some recent replies, you will, I think, And 
the best proportions given. The simplest way 
would be to pass the air and gasoline vapour 
through orifices of a known size, so that a constant 
relation of one to the other would result. There 
is to this plan an objection that any increase from 
the normal speed on which the calculation was 


A great variation of proportion would g about 
its own cure. If too much gas vapour, then the 
engine would not work at all, neither would it 
work if the vapour wers too dilute. If the cylinder 
is as strong as the Bischopp, for instance, or, say 
zin. metal for a bin. to 6in. cylinder, you never 
need fear a burst by the use of a very strong charge. 
No charge you could fire in such a cylinder would 
rupture it. On what plan are you proposing to 
make a gas-engine? I have often, when discussing 
oe duets wondered why for small powers the 
oscillation cylinder form has not been used. As 
the advertisement pages will show, the oscillation 


cylinder is used for steam and water pressure. Then | and 


why not for gas P—INvicTa. 


§5976.|—_Metallurgy.— On heating argentic 
sulphide with free access of air it is converted into 
metallic silver with evolution of sulphur dioxide. 
A small quantity of argentic 5 ar is also usually 
formed.— Wx. JOHN Grey, F.C.S., Gateshead-on- 
Tyne. 

[55977.]}—Diameter of Driving-wheel of 
Looomotive.— The driving-wheel diameter of the 
Liverpool, built in 1849 by Bury, Curtis, and 
Kennedy, of Liverpool, for the L. and N.W. Rail- 
way, was 8ft. The Great Western had some 
engines built by Hawthorn in 1838, of which the 
driving-wheels were 10ft. in diameter, aud in these 
the machinery was put on one carriage and the 
boiler on another. They proved entire failures ; 
one of them, Ajax, had only 474ft. of heating 
surface.—B. 


455977. — Diameter of Locomotive Driving 
Wheel.—The Liverpool had 8ft. driving wheels. 
ay were the trailing pair. The largest size ever 
used on the G. W. R. was 10ft., an engine called 
the Hurricane, built by Hawthorn in 1837. The 
big wheels and machinery were on a separate car- 
riage from the boiler. The machine was an utter 
failure.— W. B. P. 


(55978.] — Tallow in Looo. Boilers. — The 
greatest evil arising from its use is the liability of 
the furnaces to collapse ; hence the general rip-up 
of the boiler. Tallow does afford a slight resistance 
to incrustation ; but in coe oe it also acts upon 
the iron, reducing its strength by local pitting. Do 
not use tallow; several evils arise from it, and 
numerous accidents are recorded and ascribed to 
its action. — Y AMA. 


[55988.]—Oast Net.— T. E. L.,“ write to me, | has been 


at Pitcairn’s Library, King’s College-road, N.W., 
and I will tell you all about it.—J. K. P. 


[55988.]—Oast Net.—If economy is any con- 
sideration I should advise you to write to some firm, 
such as Hounsell and Co., Bridport, or look u 
catalogue of Fisheries Exhibition. But if intent on 
making yourself, use 6lb. thread; this is as strong as 
9b. twine and much lighter. The lighter the net 
the quicker it sinks. My cast net has a mesh of 
žin. at top and zin. at bottom, there being several 
gradations between the two. A minnow net would 
require to be smaller in the mesh. The size of net 
must depend on your skill in casting ; mine is 12ft. 
in diameter.— Gro. A. WALTON. 

[65990.] —Lubricators.— Has Belgian never 
seen such a common thing as the small lubricator ? 
They are small tin cans, generally abont 3in. high 
and about 21in. in diameter at the bottom, an 
tapered up to zin.; a small brass socket with a 
thread in it is soldered in at the top for the purpose 
of screwing a spout in—spout about fin. long with 
a bare 1-l6in. hole down it to emit the oil. They 
cost but a few pence. —VaLETTA. 


55991.) —Sorew-Outting.—There seems to be |P 


but one remedy, and that is to get a larger set of 
wheels. It is ible that the slotsin the quadrant 
could be lengthened. If that would allow the 
quadrant to rise higher, then that is the course I 
would advise you on; or, if you could conveniently 
gear in two intermediate wheels between the 
mandrel wheel and the stud wheel, that would do. 
If it is only for one thread that you experience 


be | difficulty in gearing the wheels, remedy it as above, 


if possible ; but if it is for several threads, I advise 
you to get anew set of wheels with a coarser 
pitch.— V ALETTA. 
(65993.]—Screw-Outting. — L. W.” must 
e a square-thread tap on his lathe of the 
diameter and pitch required, and then the rest will 
be easily done.—GzEo. A. WALTON. 


[55993.]—Sorew-Outting.—Have you tried to 
fix your Job anywhere on the saddle, and your tool 
ia a chuck, so that the tool revolves instead of the 
work. If not, try itat once; but if that is im- 
practicable, the only alternative I know of is to cut 
your thread with a tap.—VALETTA. 


155997.]—Paint.—If the shop-front is exposed 
to much sun, any: dark-coloured paint is likely to 
blister. I should not, therefore, condemn the 
painter. In sunny itions I have found that 
int stands much better when done in late autumn 
in spring or summer, as it then has time to 
harden before the summer sun attacks it. I think 


also that flatting varnished resists the sun's 
heat better than ordinary oil-paint.—AcIER. 
55997.J]—Paint.—My doors, painted invisible 
l n, 1 exposed to hot sun and do not blister. 
he paint is applied with scarcely any body in 
it; in fact, it rans off the brush almost as readily 
as water. The painter says that this vents 
. Several coats are‘ applied, and sand- 
paper is freely used. — AROGANUN. 
56000. —Ohemioal Problems. Let 7 = 
atomio weight of chlorine; then from the first ex- 
iment we have 
108: 108 + z :: 91:462 : 121°4993 


13121:9244 a 9877°896 4 91˙462 
whence— 
Po 3244:0284 _ 35-46. 


91462 
In the second experiment let x = atomic weight of 
potassium ; then we have— 


à 108: z + 35:5 : : 10°50055 : 7:25682 
and— 
783°73656 = 10°60055 z + 372°769525 


whence— g 
410967035 ag. 
| eS isos FO 
—Wx. Jon GREY, F. C. S., Gateshead-on-Tyne. 


56000.]J— Chemical Problems.—1. It must be 
taken for granted that the at. w. of silver is known 
to be 108. The formula, AgCl denotes that 108 
pra by weight of silver are combined with æ parts 

yw 


— 


eight of chlorine. 
Weight of AgCl 121:4993gms. 
33 Ag 91°4620 „ 
11 Cl 300373 „, 


The question now is: If 91:4620 parts by weight of 
Ag combine with 30:0373 parts of Cl, how many 


parts will 108 of Ag combine with? 
30:0373 x 108 28.7 
= 354645 
914620 


Therefore, 35:4645 is the at. wt. of chlorine. 
2. In this case the reaction which takes place is 
represented by the following equation— 
AgNOs + KCl = AgCl + KNO; 
by which we see that the Cl of the KCl combines 
with the Ag of the AgNO, and the fact that a 
surplus of silver is left shows that all the Cl 
displaced. Find how much Ag was used. 


Silver taken 10°61995gms. 
99 7 left.. 01945 99 


1050055 


P | Taking the at. wt. of Ag = 10S and Cl = 35:4645, 


find the actual weight of Cl used. If 108gms. of 
Ag combine with 35°4645gms. of Cl, 10°50055gms. 
of Ag will combine with 
Again Weight of KCl used 7:°25682 
i i l 344811 
„ K „380871 
It 344811gms. Cl combine with 380871 gms. of K, 
35°4645gms. of Cl will combine with 
3°80871 x 35°4645 } 
i: 2 39:1733 
3°44811 
Therefore, 39:1733 is the at. wt. of potassiam.— 
SALVO JURE. 


56002.J—Planing Machine.— You will find on 


weight 3cwt. The standards are also given on 
P, 467 as weighing 1251b. each, and as costing 10s. 


or 128. per cwt. The table also is ve on p. 468 
as To ing 1801b. The weight aud probable cost 
of all the larger castings also be given in due 


course. In assuming certain rates of cost, a 
must necessarily be allowed, owing to the difference 
in prices in different districts. Scarcely two firms 
alike, and the dearer are often the cheapest 
in the end. The best castings are wanted for a 
light machine, and I should uot expect to get these 
under 10s. or 12s., while some of the smaller stuff 
will cost 14s. or 168. One penny per superficial 
énch is a common charge for planing; but by 
making a contract bargain for the whole of the 
work, you might get it done at a considerable re- 
duction.—J. H. 


(56003.])—Ohimney Stacks.—I have seen a 
great number of chimneys serving as uptakes for 
the exhaust steam, and having no visible cracks. 
In others not having the exhaust steam, my atten- 
tion has been directed to serious cracks and flaws. 
I look for the substantial opinion of ours in 
regard to this question.— Yama. 

{56004.])—To “‘Iavicta.”—I think you hardly 
realise the simplicity of the question. I will, how- 
ever, briefly explain it, and you will, I think, see 
the whole principle at-a glance. Supposing you 


* 


Maron 6, 1885. 


ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. 1,941. 


move the piston in your 12in. cylinder down for 


tın., the air (supposing there was neither clearanoe | th 


nor passage way’ would be compressed to lblh. ; 
supposing the piston is further lowered so that the 
air 8 compressed into a space of 4in., you would 
then have raised the pressure to 45, because you 
Lave compressed the air into a third of its normal 
volume; therefore, 8 may follow the rule I now 
give, which is as follows: Air com d into half 
its bulk is equal to lölb., to {rd three times or 
451b., to 3th four times or 60lb., to Ath six times 
or %0ib., and if to vath, or a compression of twelve 
times the pressure, would equal 180lb. Is this what 
you want to know ?—Iwvicra. 


[5€005.)—Oll- gas Generator.—To “ Invicra”’ 
of R. A. — I have not the back numbers by me 
but I feel pretty sure I have seen this discusse 
before; I would suggest, however, a single-acting 
cyunder, with a compressing pump, driven by a 
crank or other device. In my humble opinion, the 
Clerk engine is superior to the Tangye, owing to 
the fact that the compression and explosion are not 
m the same cylinder with the piston ouly between; 
dot ar 80, but if this was not an advantage, 
surel new Crossley twin engine would have a 
gland, and thus obviate the screw cylinder. I 
should certainly use the Fletcher’s generator, and 
wiih a vattical engine see no reason why the plan 
stould not succeed. I will and obtain some 
further information on the subject and let you 
know.—Isvicra. 


(006. J—To Mr. Bottone and Others.—I do 
not know King, Mendham’s pattern No. 3, so I 
cannot advise exactly. I should say approximately 
vib. No. 16 on the fields, and 4lb. No. 20 on the 
armature. Three quart bichromates would work 
it. six ditto would do better still.—S. BOTTONE. 


($57.]—~—Dynamo.—To MR. Borrone.— Your 
calculations are quite correct. If I might suggest, 
however, I would advise for such a large machine 
that the ring be kept a little lighter, and the space 
between the cogs a little shallower, say lin. instead 
of itin. This allows the wire and the core to come 
nearer the pole pieces of the F.M.—S. BOTTONE. 


[5014.J—Internal Gear Wheels.—Give me 
proper data, and I will strike out your teeth cor- 
rectly for you. ‘‘ Pitch of wheel din., pinion about 
tim.“ is impoesible. Please state pitch and number 
of teeth in wheel and pinion respectively, or pitch 
and diameter, which you like.—J. H. 


le) — Chemical Pipelights.—I have 
seen potassium sold in the streets for this purpose. 
A sal] piece is screwed up in a strip of paper, and 
when this is moistened with water the paper takes 
fre. I have also seen phosphide of calcium used. 
This is kept in tinfoil. A small piece when wetted 
with water decomposes and produces a flame, the 
reaction being shown by the equation— 
Cae, + 2H,O = 2CaO + 2PH,. 
G. A. WALTON. 


[5516.J—Chemical Pipelishts.— 1 guess 
this must bave been done with a little piece of 
sciam or potassium at the end of the paper, which 
woald ignite on being dipped into water, and ao 
ight the paper. They would have to be made 
shortly before use, however, and the paper would 
bave to be arranged so as not to get wet before the 
metal was alight.—R. A. B. BENNETT. 


(417. J— Ferrier and Soulier’s Plates.—To 
S. Borrowe.—These are simply albumenised plates. 
Make an iodised albumen by whisking the whites 
of two or three ar an ogge with a pre of 15 
grams am iodide an grains o tassium 
Eee ta cath egg. Allow the froth to subside in 
a dry place free from dust. Pour off the clear 
solution. Coat plates, as with collodion; set on 
levelled alab to dry. When dry, expose to a heat 
cf about 120° Fahr. to coagulate the albumen. Go 

a dark room ; sensitise in a bath of nitrate of 
solution 60 grs. to the ounce. Can be used 
wet œ dry. If ne rege au be wag in 
several changes of wa ore drying. xpose 
times as long as collodion. Develop with gallic 

acid, well restrained with acetic acid. 


[56020.}]—Leather Hams.— The leather is sewn 
œ the outside. You cannot bleach the leather. 
You may whiten it as much as you like by using a 
tthe of ‘‘ Probert’s breeches paste, which can be 
had of a saddler ; or you may dissolve a little soap, 
— 5 pi ith ry bit of Dansal 1 

; apply it with a el or o 
toothbroah.—VeERax. ` 

[55021.] * pag alae nase had 
sme experience wi ene, wo vise no 
supplication to be used to render the cloth water- 

- Use the material known as Government 
with seaming twine, the seams being 
double. w how to do this write 


cover every part. Hang up to dry in open air for 
ree or four days, and repeat process three or four 
times. Wet the sheet before oiling each time. 
After this give one coat each side with boiled oil 
without water. Do not mix soap or beeswax with 
oil, as is often recommended. Although it 
accelerates the process it does not produce so good 
a result.— Geo. A. WALTON. 

[55022.] —Engines.— Your query is incomplete. 
You must give us the diameter and length of stroke 
of the several pistons. If they are all equal, 
nothing is gained by altering the valves to ł cut-off. 
—Yama. - 

[56023.]—Pattern-Making.—There is a set of 
articles just commenced (Feb. 20) on the making of 


d | 2 set of | avait for a 3}in. cylinder engine, which | P 


I should think would contain just what you re- 
quire. There are also drawings of core- boxes on 
p. 449 in the number for July 20, 1883.—J. H. 


(56025.) —Trueing Grindstone. — I really think 
it is too bad of your correspondent to make this 
request. The apparatus he mentions is a patented 
machine and the private property of a firm of 
manufacturers; yet, in spite of this, Mr. Williams 
0 some other correspondent to give him de- 

ils of its construction, with the object presumably 
of making one for himself, and thereby infringing 
on the patent rights of the proprietors. If your 
correspondent did not know of its being a patent, 
it, of course, altersthe case; but I think 
catalogue calls it Trier’s patent.“ Or, 
he is not aware that he would still be infringing 
the patent if he only made one for his own use; 
but this does not alter the case, as no one but the 
proprietor of the patent or his authorised manu- 
facturer has the right to make one for any purpose 
whatever. I have noticed similar tendencies on the 
part of others of your correspondents, and think 
they ought to be reprobated. I may say that we 
have the machine in use at our works, and find it a 
very useful one; but we should as soon have thought 
of making one for our own use as we should of any 
one making any of our patent machines for theirs. 
The machine may be bought for a small sum from 
any tool dealer, it being well known in the market. 
— Marcus. 


[56026.]—Engiae.—To “ Invrora.’’—I will en- 
deavour to get the necessary information for you 
in a few days. Itis not my property—simply was 
asked to experiment with it, and get it as perfect 
as possible for the firm who are about to put it in 
the market. It is practically entirely of cast iron, 
and the experimental engine certainly runs most 
Eny One of these motors is now driving 
the electric light at a private house with the utmost 
satisfaction to the owners. It seems to me just the 
thing for amateurs.— INVICTA. 


6 for Small Machinery. 
—Why does not Microcycle’’ state what the 
machinery is, and then one could advise him what 
lubricant 40 use with advantage? If for clock or 
watch proceed as follows:—Cool olive oil till the 
stearine settles; decant the oleine and place in it 
some pieces of old lead. The lead oxide removes 
the free oleic acid and leaves nearly pure oleine. 
Rangoon oil, to be had of gunsmiths, is gaod for 
some small machines. Castor oil is also used for 
small machines where the motion is light and slow. 
—GEo. A. WALTON. i 


56027.]-—Lubricant for Small Machinery. 
—I have used Stauffer’s lubricant for some time in 
conjunction with his lubricators, and found it 
answer well.— VOLT. 


[56030.])—Lead Burning.—‘‘ Begi ” had 
better send some stamps to the publisher, and he 
will forward the back numbers containing most 
concise directions. To answer the question fully 
would take up too much room, and would only be 
a repetition of same.— Vor. 


ansome's 
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Wheels on Screw-cutting Lathe, p. 375. 
Water Pressure, 876. 


Beetle’s Eye as Lens, p. 462. 

Fan for Chaff Cutter, 462. 
Watch Pivot Holes, 462. 

. Logarithm Ratio, 462. 

Casting Brass in Steel Moulds, 462. 
Agricultural Arithmetic, 463. 


65720. Reviving Leather, 463. 
55731. Flute Making, 463. 
55739 i 


464. 
: Analysis of German Bilver, 483. 
Moulds for Stoneware Goods, 463. 


QUERIES. 


{56031.;—~Reservoirs. —What thickness of boilere 
plate would be required in reservoirs, 6ft. in diameter, 
and 12ft. long, co withstand an outside pressure of from 
101b. to 14lb. per square inch, constant J. G., Bristol. 


(66932.|—Enamelling Steam-Gauge Dials.— 
Could any reader kindly give me any information how to 
enamel steam-gauge dials, and what to use, and th 
kind of ink or paint to mark the figures with !—P. W. 


(66038.)—Shocking Coil.—I have made ash 

coil with electro-magnet (contact breaker) with two layers 
of No. 18 c. c., and 16 layers of No. 36 silk covered. It 
gives too strong a shock. Kindly inform me how to 
remedy the same, 80 as to enable it to increase gradually. 
It is insulated with thin paratlined paper, aud I use one 

int cell, Bunsen, to excite it with. ow can I regulate 
it—if possible, kindly state how !—S. D. 


[56031.1—-Boiler for Bagine—1 have a cylinder, 
1m. bore, by 2in. stroke, and wish to make a boiler for it 
What size and thickness must it be, made of sheet iron, 
to stand about 50lb. pressure, and to supply plenty of 
steam? Should also be glad of any hints as to bendi 

lates and flanges; boiler of ordinary vertical type ;— 
hos many tubes will it require? I thought about 18in. by 
9in., with crown of boiler flanged inwards, so as to form 
smoke-box.— TRRRr. 


[56035.]—Books on Veterinary Medicine,— 
Can anyone give me information as to the most recent 
oe works on equine medicine and pathology !— 
A. : 


[56036.]J— Steam Boiler.—A boiler 20ft. long, 6ft. 
diameter, two tubes 2ft. 3in., firegrate in proportion 
What quantity of water shouid it evaporate at atmo- 
spheric pressure, that is to say, discharging into the open 
air without any pressure !—J. G., Bristol. 


(88937. ]—Induction Coil.—Would some electrical 
reader kindly explain the folllowing 1—I have made an 
induction coil on a wooden bobbin, Sin. long, by lin. 
core, diameter of ends, tin. I have used two layers No. 16 
c.c. for primary, and 3lb. No. 26 c.c. for secondary. The 
core is of thin iron wire. I do not know the gauge, but 
it isthat used for fastening or the corks in lemonade 
bottles. On connecting to two Bunsen: cells; carbons, 
bin. by lin. by im. ; outer cells, 5in. by 4in, diameter, I 
get but comparatively faint shocks. should like this 
explained, also how to make and connect condenser ! 
W. G. GLAsauw., 


(56038.|—Restringing Grand Plano.— Will any 
of your musical readers be kind enough to instruct me 
how to put strings on a Broadwood piano grand? There 
are no holes in the pegs. Every time Ihave tried, the wire 
unlaps off peg.—Oup Musician. 


(66089..—Explanation Wanted. — On working 
the calculations out of governor, 44:79, pubiwhed July 
15th, 1631, page 457, on line sixth under diagram, 8 ein. 
+ 2 in. = 10'8in., but I fail to see how it equals 0°9in. 
Also an explanation of the remaining part of the work - 
ing, viz. :— i 

5 vt = 76, v = 87 
A Coxstant READER. 


(56040..—Knocking in Gas-Engine.—Can any 
reader of the * E.M.” tell me the cause or a half h.p. 
Otto gas-engine making a knocking noise in the crank 
every time there is anexplosion! I might say it is a new 
engine - not had three months’ wear !—kindly oblige.—Ows 
WA FIX. 


(56041.1—Gun-Metal.—Would feel obliged if any of 
your numerous correspondents would give me the per- 
centages of the different metals necessary to produce gun- 
metal, that will resist the effect of a 3 per cent. solution 
of sulphuric acid 1 D. CLIFTON. 


[56042.|—Voltmeter.—To Ma. PAUL Warpv.—Some 
time ago you kindly gave me directions for above. I asked 
you to give a sketch of same, but I did not get any 


answer to my query. I suppose it missed you. you 
oblige now ?—Vo LT. 
(56048.]—Engraving with Acid.—I wish to 


engrave some figures and lines on bright steel with aci 
and shall be obliged if some correspondent who has 
experience in such work will kindly answer the follo 
questions :—1. What kind of coating should be appli 
and how should it be applied ? 2. What kind of style is b 
for writing? 3. Should the article, when prepared, be 
plunged in the acid, or will it suffice to lay the acid on the 
parts to be acted upon 4. What acids, or dilutions of 
acids, answer beat {—Aciza. ` 


[PA= Batha. Woni some experienced plumber 
inform me what is the greatest practical horizontal 
distance that baths could be supplied with hot water 
from boiler attached toa large cooking range? Kindly 
tate greatest horizontal distance, the baths being on 
Arst and second floors, one over another.—Srop-Coox. 


56045. — Lantern Lamps.— Does a four-wick 

ulgent lamp, such as is advertised in this paper, give 
an appreciable increase of light overa three-wick o 
when using in. condensers, and a slide of 2jin. diameter 
I believe there was a query touching four- wick lamps in 
these columns some time ago: but 1 have searched many 
back numbers to no purpose.—Exaisiror. 


(5e046.)—Turniag Spindle.— After having turned 
a spindle as far up as I can get, still leaving a little to 
come off the end where the driver was on, I have changed 
centres. How is it that the spindle does not run true 
now !—APpPrRENTIOE. 


(86047.)—G. B. Paper Enlargements. — While 
thanking those who 20 y answered my former query, 
may ee nap ne D Ar. What I want 
especia ow is:—1. really good enlargements 
be done Tith a -plate apparatus, such as Lancaster's Le 
Merveilleux, by using a parafin lamp 1 2. Should the 
james be placed as close to the as 
blef 8. Shopld the hole be cut out 
size as of shutter of dark 
Should the stop be removed from thë lens 


e I perceive that a very small part of the 
picture In the centre was bright, and the rest shady. 
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5. How long should the developing be continued, sup- 
posing the ge appears in about 20sec.? I mate my 
eveloper from saturated solution of new oxa. potash, 


resulta : (a) 0°4245grm. yielded 0°567: . of carbonic acid 
and 0°3925grm. of water. (5) 0°1810 yielded 0° rm. 
of silver chloride and 0°0165grm. of metallic silver. 
6) Determination of vapour density according to Gay- 
ussac’s method: Weight of subetance employ e 
0'0808grm. ; temperature of the air, 8deg.C.; height of 
barometer, 789mm. ; temperature of vapour, 50 deg. C. ; 
volume 46° cubic centimètres. Difference of level, 
140: mm.; coefficient expansion of mercury, 0°0001815 ; 
coeficient of cubical expansion of glass, 0°0000262. 


— Z. 
(56068.)—Brazing Bicycle Forks.— Will one of 
our kindly inform me how to braze together the 
orks of a bicycle !—AMATEUR. 


- [66° ote ee Battery.—1. Would some 
reader of tho E. M.” give me some information that 
Meet any o eia aid be gladly received: T 

Any on wo gladly ved. 

is a aix-cell Leclanché doing principally bell work, and 
its fault isthe zinc poles get covered with some white 
matter and fibres growing from it, which, in time gets 
so thick the bells will not ring at all; then I scrape all 
the white matter off and return the poles at once again 
into the cells, and the battery is as strong as ever, but in 
a week they are as bad ever. I have tried amalgamation. 
Also, is it of any use recharging new porous pots with 
the carbon plate, and charge from the old pots of a 
Leclanché battery 1—J. Parsons. 


[56078 J—Green's Economiser.—Can any reader 
tell me how to put a new pipe and bottom into a Green's 
Economiser I- Ou 11 4 Fix. l 


CHESS. 
— — 


too long.— J. W. 


[88048.]J— Burning Bricks on Wet Ground. 
I have just built three Newcastle kilns on fllled · in 
meadow land, but I havea difficulty ; I find that steam 
is constantly being drawn up whilst the bricks are burn- 
ing, and on opening I always find about one third in the 
centre, or steamed to dust. Is it possible for 
water to be drawn up from the meadow to do this 
mischief, and would, say Gin. of concrete in the bottom 
or floor, stop the water from spoiling the bricks, and if 
eo, would any other effect be produced !—Bsicxmakes. 


[56049.]— Ventilation of Laundry. —Can anyone 
of your readers sive me me reliable information respect- 
ing the ventila of the dry rvoms of a laundry. I 
am in the greatest difficulty with one at present? Should 
the ons be made at top or bottom, sides or centre, 
of the room, to carry off the foul and damp air !— 
Launpzr Max. 


(56050.)—Platinotype Faper.—In a number of 


ALn Communications for this department must be 
addressed to J. Pron, Liandwrog, Carnarvon. 


PROBLEM DOOCCXXIX.—By Dr. Gol p. 
(From his collection). 


Black. 
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ve A 
ve 
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some other reader k state proportions of chemicals 
fos senaitising paper, whether such must be previously 
salted, the same as for silver prints! Also whether the 
cost a is lees or more than silver prints 1 


150065.]J— Tricyole Bpokes.~I recently bought a 
Cheylesmore, secqndband, in very fine condition igual 8 
thatthe nickel-plating has peeled off the spokes and hu 
in many places, and these parts are deraby rusted. 
What is best to do with it f I have thought of painting 
the spokes and hubs with some suitable paint or enamel. 
Is there not a Harrington's en- mel, and is it suitable! 
What colour is it, and how applied! Any advice will 
be gratefully received. I am far away in the north of 
Scotland, so must do the job myself.—U. W. B. 


(56066. ]—Gas Purifier.—Can any reader of ‘‘ ours ” 


A 


SA 75 
2 ä 


7 
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[56051.1—Gramme Dynamo Machine.—I have 
castings all framed up, fora 600-light machine. Will 
some electriaan kindly inform me the size of wire for 
the ring, and also for the field-magnets? I want to have it 
shunt wound for incandescent lamps, aleo to charge 
accumulators; what might be the E.-M. F. and ampères ! 


2 


A 


—New BUBSCRIBER. Suggs a plan by Rese 1775 de purifled and its White. [10+6 
150052.]— Kerosene Lantern.—Supposing a lentern | or at lese, if possible, than at present! ‘Sowething after White to play and mate in two moves. 
in litre beans 1 Pona e ie peT the principle of the Albo Carbon burner, in shape of a 
ao, what ahould be done to put it out! It would be useful formal J. arch to be fixed: ‘cm service ‘pipe just above r 
to know the best method of putting out any of bis class ’ f White. ; P-KKt 4 (best) 
of oils, s should they stake fire, or set fire to other things; 5 on Brate T sorme relaci Tant 4 2. Kt takes 8 
dra no , I believe.— orm me upon what substance embossing in brass i . f 
3 done, and also what thickness of sheet brass is most 8. R-KR 8 mate 


(56053.)—Singing Noisesin the Head.—In No. 
1008, page 448 (reply 55342) Mr. T. R. Allinson, L. R. C P., 
ves an extract of lecture from a gentlemanon thissub- 
in which he says :—‘‘ lost noise in head, from which 
mother suffered many years, and I four or tive.” From. 
the remarks with this from T. R. Allinson, it would ap- 
he had given some advice to the gentleman. Would 
. Allinson ly repeat that advice to one who has not 
merely EF cnt: “e years, Dur 85 years, from this 
essing com „ as he says he ‘got much and 
valuable information on the diet cure.” — Anvox IA. 


[56054 ]— Hardening Lock Springs —Could an 
reader tell me the way to harden lock springs !— 
oblige.—Axxtous. 


[56065.]—Diazo Salicylic Acid Sulphate.—Can 
any reader of this journal kindly inform me where I can 
o diazo salicylic acid sulphate! I have tried various 
paces in London, and have been supplied at various 
times with salicylic acid—ealicylous acid— salicylic acid 
dialiaed for it, but fail to get diazo salicylicacid sulphate, 
sah EP cae Is it a complicated process to make it? 


188068.]J— Photographie Lenses.— Would Mr. W. 
„ or some other reader dly say what 


used! Ihave tried pitch, but it eeems too brittle.—C. 
W. Back. 


(56068.J]—-Adjusting Telescope in Dumpy 
Level.—Would any experienced surveyor or mathe- 
matical instrument maker explain how, telescope is 
adjusted for collimation in a dumpy level, and can it be 
done after bubble tube has been adjusted !—D. S. 


58069. Photo. Amateur.— Will some authority 
on this matter inform me what sizes the diaphragms 
require to be for a Ross’s portrait lens, working at 7)n. 
focus, 80 “hat cach size smaller "A teqoiro doable 755 
exposure o e previous one ve a e (in 
Burton’s book), but do not understand the 3 
Also whether four are sufficient 1— P. A. 


(56970.)—G. E. Engines. — Will B.“ kindly give 
the numbers, date, and makers of the tanks he describes 
in letter 23872, and state whether the leading and trail- 
8 have radial axle boxes or not! It seems pro- 

le they have.— W. B. P. 


9 oor 11. and N. W. Eogines.—Wanted boiler 
firebox dimensions and heating surface, also distri- 
buton A weight, of Ramsb.ttom’s 6ft. coupled engines ! 


J. H 
166073 J Road Locomotive. — Would it be but it is beyond our control. l 

practicable to run the ordinary road locomotive engine Tobnxxr Problems received from Respice Finem, and 
on rails, provided the wheels were properly Ee in | Tessie. 
TA 3 e 3 8 Cuzss Srauck.—Sealed envelope, but no problems. 
thought is suggested by the proposed Suakim and Berber Excuse Mxcuanio Chess Tourney game between Mr. 
ane N expense, aeiy: and trouble if | W. Nash (White), and Mr. G. H. Mainwaring (Black)- 

wheels of portable engines were made very concave | 1. P.K 4, P-K 4 2. P. KR 4, P takes P „ 3. BBA, 
1 aie 5 E Q-R 5 (ch) /4. K- B aq. P-KKt 4/5. K-QB 3, B- Kt 2 
weight without them. The wheels of the rolling stock 
must be made to match.— LLovER. 
66 


n Query. — To “Fiz Fio,” or 
ATCHMAKER'’S APPRENTICE.” — Having an old clock 
case I made a new movement, to go a month, to fit it, 
with dead beat escapement and 71b. dulum ball, but 
find it wants a tremendous weight to drive it, for pattern 
I had a German in the house which went 3 
well with a lolb. 9 Every depth is correct an 
everything free. Would it go with less weight if I put 
a recoil escapement, and would you give me the rule to 
find weight (not in Algebra), asthe only plan I know is 
to hang on extra weight till it 1 If any of ours” 
could help me they will greatly obligea— Youna AMATRUR, 
(56074.)—Photegraphy-—Gelatino bromide paper 
can be prepared in such a way as to celour rapidly on 
exposure to light, thus forming an indicator of the photo- 
intensity of the light on any particular day. Please give | R 
the best method.— Vol. vox. 


[56075.)—-Hot-Air Engine.—I have a strong bori- 
zontal slide-vaive steam-engine, but no boiler. I want 
to make a hot-air engine of it : will you please say if air 
pump should b N acting? I am going 1 make 
pump piston two rings on, same as engine piston— 
will That be right What bore and stroke should air 
pump be !—engime cylinder is 4in. bore 8in. stroke. What 
size and strength of metal should air receiver be to bear 
the proper pressure and be afe? It will be cast iron, 
and be kept hot in a small furnace buiit of firebricks. 
A simple sketch of air pump and air receiver will oblige 


With a view to obtaining, if possible, a sufficient 
number of problems for the tourney, we propose ex- 
tending the time of entry to March 31. If move are not 
sent; in, it will bave to be abandoned. The solution 
bert will therefore begin with first number after 

at date. 


NOTICES TO CORRESPONDENTS. 


Correct solutions to 927 by E. Rosling, J. Hughes, 
Raymond, C. Meiklejohn, E. 8., E. Stanley Follwell 
very poor). Rev. W. Anderson (old Romney), J. E. 

per; to by 8. L: Chivers. 


R. Hora r R. We have pleasure in entering your name. 
No payment is necessary. Get Cook’s Synopsis of the 
Openings, and take every opportunity of playing with 
better players than youreelf. 


C. Mgixirsonx.—The solution was duly received and 
was correct. Weare sorry for omission in not acknow- 
ledging receipt. The competition is for eolving problems. 
There is also a Problem Tourney. 8 


ughes.— What you point out is to be regretted, 


rectilinear, 
the diaphragms, and also, in 
theory, what would be the result of thickening the 
paurs, keeping the outsides to the same radius ? What 


the radius required in a glass for a 45deg., and also a 
90deg. single lens f-C. W. H. T 


[5e057..—Ornamental Bricks, &0o.— Will any 
kind er of Ours tell me how the cornice bricks 
square panels, Ko., so much used now, are made! i 
have made some with wood patterns and screw press ; 
but patterns are s0 ve to have made. Is there 
any special machinery for them, or are they made from 
plaster casts! How can I tell terracotta from clay ; is 
there any particular difference—ifso, what is it !—Bricx- 


MAKER. 
56068.1- Tires.— Will any of your readers kindly 
orm me, through your columns, the average mileage 
that a 24 er steel tire will run before becoming 
worn out !—Noaow. 


e -A ger Aie und Keeps good time, but 
when goes ri and keeps e, bu 

if in the pocket it Frequently stops when taken 
out to be looked at. This is es 1551 ease when 
nearly run down. It seems as if the impulse from the 
eacape wheel is hardly enough to the wheel to the 
end of its beat, and let another tooth pass. Does tbis 
indicate too weak a mainspring—or what! The watch 
is thoroughly clean.— Lt. B. A. 


takes Kt P, Q takes Kt 


122. G takes Kt (ch), K-Q e / 
28. Q takes R P, Q-Kt 8 (ch) / 24. d 


K-B 2, R-K sq / 25 
27 


takes 
87. B-Q 5, Resigns. 


Notes ny Ma. Nash. 
©) Idonot think this was the best move. I prefer 


-Kt aq. 
(b) This move gives White a decided advantage. 

te), P-Kt 3, threatening to exchange Queens and giving 
the Black Bishop an opening, would, I think, have been: 


T. 2 9 

(d) This seems necessary now to protect the Bishop's 

n. ; 
pa% 19. Kt takes R would have given him a better 
chance of a draw. There would then have followed 20. 
Kt-K 6, P takes Kt 21. B takes P, Q takes R (ch) best) / 
22. Q takes Q, B takes B / and although I coul have 
won pb more pawns, I should have had eome trouble to 
win the game. A 
f) As good perhaps as anything, for if 20. . . Q take 


such as penur Ko. Kindly state best kind of glazers, 
wheels, bobs, &c., and po material to use 1—F. 


[56061. | —Specific Gravity.—In the determination 
of a vapour density by Gay Lussac’s method, the follow- 
ing data were obtained: Weight of substance, 
0°1168grm.; observed volume of vapour, 50°77 cubic o. m.; 


—MxcHanio e 
temperature of bath, 215 deg. C. ; height of barometer 2 tak ke / 22. Kt-Q 6 (ch) 
755°5mm. ; difference of height of mercury inside an (acora. Rope Pulleys.—Would any of the readers roa 21. es QP (ch), B takes Q i 
outside of tube, 800mm. ; height of epermacete or oil. | inform me if it is bie to get à motion with rope (9) If . . . B takes B/ then 30. P takes B. 


Column reduced to millimètres of mercury, 16 m.; 
Required the specific gravity of the vapour, the density of 
hydrogen being taken as unity ; also the weight of one 
litre at Odeg. C., and 760mm. bar. preseure !— Z. 


[66ces.J— Chemical. — Required the ‘percentage 
composition, observed and calculated, vapour density, and 
formula of a body which gave the following analytical 


pulleys at right ang es to each other, and how to place 
them !—Gaanite City. 


[56077.)—Specific Heat.—From what height must 
a block of ice at Oaeg. U. fall that the heat generated 
dy its collision with the earth shall be just competent to 
melt it! From what height must it fall that the heat 
generated may be sufficient to convert it into steam !—Z. 


(A) If 81. . . . Q takes K 32, Q takes Q, P takes Q / 
83. P Kt 


(eee EE 


A CHIESE torpedo boat has been recently 
launched at Ningpo. Its speed is said to be 19 
knots per hour, 


| 


Marcu 6, 1885. 


ANSWERS TO CORRESPONDENTS. 


— — 
% An commeanications should be addressed to the Iprron 
eo Qe Hern Mona, 883, Strand, W.O. 
MINTS TU CORRESPONDENTS. 


55 aide of the only. 


to hint No. 4. The 
replies is meant for 


BACK NUMBERS. 


which we shall insert in this column at 

those most frequently sent, and as the 
surabers are still in stock, new subscribers should con- 
malt the list before sending their questions, 

Batteries: Nos. 715, 718, 734, 741. l 

Bellows camera : No. 897. 

inding : Nos. 613, 770. 

induction: Nos. 832, 885 P ` 

Coils, medical: roe 898. 758 dat, fen 

Copying processes : Nos. 750, ’ ° 

Electric machines: Nos. 628, 750, 840. 

Lectro- magnet Pola ihe 772, 783, 864, 872. 

Deetro-plating: No. 833. 0 

Lacquers: Nos. 622, 866. 

Magneto-electric machine: Nos. 788, 826. 

Pattern Making: Nos, 938, 941, 943, 945, 948, 950, 952, 
954, 965, 056, 958, 959, 962, 968, 965, 969, 973, 974, 978, 
I, 986, 969, 998, 995, 498, 1,000, 1,001, 1,0 3 1,004, 1, 008, 
1,000, 1.010. 

ing: Nos. 830, 868, 870, 874. 


T 2 os. 695, 747, 828, 858, 865. 
Varnishes: 478, 619, 675, 691, 728, 775 
ş A NEW VOLUME. 


Tuis number is the first of Vol. 


— 


XLI. Readers 


to do so at once, as the n soon run 

out of t. 
The are the initials, &c., of letters to hand up 
to W y evening, March 4, and_unacknowled ged 


Lg 
e 


Cor. En Faux cis Fastixc.—E. P. Alexander.—C. Tayler. 
A. F. Btevensun.—T. Taylor.— Rev. J. Lamont.— 
F. H. Holmes.— Rev. J. B. Annesley.—W. F. Fisher.— 
G. D. Neill.—H. .— Bir Rowland Stephenson.—C. 8. 
Stock. Resultant Ferce.—G. Jackson.—T. Plunkett 
J. C. Baker.—Pump.—Dens.—Fotr of Us.—G. H. B. 
—Caliz.—G._ Rowlands. — Amateur. Sulphur.— C. W. 


—H. J. 8.— —F. M. C.— e.—Athos.— 
W. H. Elphick.— .—A Fellow of the Royal Astro- 
nomical iety.—Thompson.—E. M. Nelson.—Bafħed. 


—Arvonias.—Engleth waite. 


Ax OLD Srescriser. (You should consult a medical 
man: but ycu will find treatment for diabetes in Vol. 
XXXV. pp. 810, 478, 529; Vol. XXXII. pp. 17, 71, 117; 

especially as concerns diet in Vol. pp- 604, 

S24, 552, 599. A ciet of absolutely nothing but skim 

milk has been found very useful, but in so serious a 

malady skilled advice should be sought.)—Gazy Harr. 

ry ee i thoroaghl dry ae ate 75 

, and thoron ; 

in a bottle. If the bair was black, mix this 

ter; if brown, with milk. Rub it into 

smear it on the hair, which must be 
eviously well cleansed with soap and water and dried. 


paper thoroughly damped or an oilakin cap. 
three or four hours the powder may be Tabbed 
C. H. (The solar day is longer than th 

cause 


one complete revolution of the fir- 
C star. 


; a sundial gives apparent time. As 
see recent back numbers. That is not 


55 (Dr. Percy's * Metallurgy 
of Iron Steel, John Murray, isa standard work; 
C 
many wor. cy ——INDIABUBBEB. (We 
believe it is cut up and masticated in the o and 
subjected to the action of steam, when much of the 
phur and other materials separate ; but cannot 
get ” rubber from it.) —-SnUn r. (The title of 
= profesor is legitimately held only when applied to 
someone who occupies a chair at some university or 
other recognised ate for teaching ; but there is 
to prevent a man dubbing himself . professor 
—of hair-cutting, of legerdemain, or anything else. 2. 


We do not recognise it by name. 3. Because with the 


- 


that indicated by a carefally-regulated | 
to the 
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shunt machine there is no likelihood of the accumu- 
lators overpowering and reversing the dynamo. The 
name is aufficient, but to save trouble put Charing- 
cross.)—C.S. V. Baown. (For simple accumulators see 
p. 28, No. 1,016. Pocket batteries are generally used.) 
—Uncie Samu. (Chisels and gruving tools; bed either 
block of beech or alab of lead. 2. Galvanising implies 
the use of zinc. Frequently described. Pickle in acid 
liquor ; rinse well, dry quickly, and immerse in a bath 
of zinc covered with layer of sal-ammoniac.)—J. Ban- 
crortT. (We cannot republish old matter while the 
back numbers containing it can still be purchased. We 
should have to treble the size of our paper to answer 
fully all the questions that reach us every week, espe- 
cially requ- sts for recipes that are given in many text- 
books.) — W. J. G. (Short sight can be remedied by the 
use of spectacles when the subject is young. Open-air 
occupations are naturally conducive to a cure.)—C. C. 
(Bee No. 896, p. 253, anà vurious replies back 
volumes.)—K. F. (See previous answer.)—Acip. (Look 
through recent back numbers, or the forthcoming 
index. Recipea for lacquers have been frequently 
ven, but as a rule it is much cheaper to buy them.)— 
. (The one mistake has been explained, and we cannot 
afford space for your perronal exculpation. If you will 
refer to p. 277, Vol. XXXIX., you will see t you 
have e a mistake; you misunderstand the legal 
meee D! the words use and experiment. You 
age a e a paten ed invention for the purpose of “ ex- 
pe nt,” but you must not “uss” it in the ordinary 
gense of that term.)—E. R. T. (There is no work of the 
kind : that is vay we devote so much space to questions 
in connection with the subject.)—Niko. (We believe 
it is supplied only to yearly subscribers; but apply to 
Mesms. Triibner, Ludgate-hill, E.C.)—Rcs. e 
answered you before. You cannot make them without 
apparatus and the prepared materials, and you can 
obtain full instructions with them. The me has 
been described in back volumes.) — Queaist. (See 
back numbers, or communicate with the secretary of 
the Cyclists’ Touring Club.) -C. H. (Query inadmis- 
sible. See the advertisement columns and the index of 
Vol. XXXIX., under head Gas Engines.) — Vr ro. 
(Did you boil the tar and pitch until all the moisture 
was out 1 If not, try Full directions in back 
. 156, for instance.) — ORDERIO 
per is in aration, as we 
e substance of it.) — C. J. E. 
hong it do. Permission must be obtained of the 
mmissioners of Works for taking photographs in the 
royal parks, but no order is necessary in the case of 
public buildings. As far as the latter are concerned, 
for reasons which can be readily understood, it 
would be as well to have satisfactory credentials in 
our pocket—might save a little inconvenience.)— 
. T. (The Sanitary Institute, 744, Margeret-street, 
W. Particulars can be had of the Secretary.)— 
Taous.ep Ox. (You Tan ee horde only tem- 
y, We suppose. ny drurgis su ou 
with suitable preparations ; or if you can get hold of 
a ‘dresser’? at one of the ‘hea iraa Da woud spina 
how to make up for any barel i T.G. ( up 
bers: an n't talk about My ta a 
a heavy weight with a 20ft. drop.) — 
Gramen, (The pest way is by mani Cans canpa, 
specially designed for such purposes. 2. one, 
but what would be the object! 8. If you mean tele- 
phones, see back numbers. 4. An inch and a half or 
two inches. 5. Full directions for making phonograph 
in Vol. XXVIL 1 Paor. (Yee, quite pos- 
sible. See the ices for multiplex or n 
telegraphy, the latter fully described and illustrated by 
a diagram in No. 542.) — IN ular A. (Any bookseller 
will supply you with French N and books.) 
—J. K. 8. (It does not make any difference where the 
subscription is paid. 1. It means so much per ton. 2. 
One foot of inch square bar iron weighs 8 3ib. 8. The 
rice of a owt. lump would depend on where it was 
ught. 4. Ten per cent. more will do. 5. It is absurd 
to ask “what sized steel rope would be strong enough 
to support one cwt.” A piece of piano wire will do 
that. 6. Pitman’s.)—Broinnus. (In some of the 
drawing books, or in such papers as the Engineer, which 
occasionally publishes working drawings. 2. We do 
not know whether any one publishes them ; but join 
one of the Science and Art classes.)—J. Hates. (Per- 
haps the articles were not thoroughly clean; but as you 
do not say what solutions and battery power were em- 
ployed, we can only refer you to back numbers. Coat 
the articles of lead with copper by immersing in strong 
solution of sulphate of copper and touching with an 
iron rod; then plate on the copper.)—ComFrgcTiowER. 
way is to put in silvered glass. You cannot 
readily silver the glass already in the frames, though 
anexpert might possibly succeed if you could induce 
him to undertake sucha job. It d, however, cost 
more than replacing with silvered glass. |—GAMMADION. 
No. 20 cotton-covered would do. 3. We know of no 
k of the amr Read back numbers. 8. peii 
nothing to you propelling a 0 elec- 
tricity. It is the speed that e limited.) — L. (Why 
must it be coated! Silk is the beat thing; but we think 
the ordinary leads as manufactured for tropical coun- 
tries would do.)—Eraiscrox. (See Hints No. 4, and 
consult the advertisements. The Daniell battery will 
be best for such work, the magns may have 
cores of 3-16in. iron 1jin. long, wound with No. 26.)— 
A.B.C. (The size varies with the pitch of reed. A 
good channel frame for a set of 8ft. reeds runs from 
Ig in. to z in. for lengths by 11in. to Oin. for depths. The 
width depends on the keys.)—Amarsur. (You must 
have a light in the roof and one in the side. See the 
indices; but the wisest plan is to take a lesson from 
existing studios.)—One wHo 1s Tarixd TO Impaove 11 
THs Worx. (The apparatus for making rubber stamps 
can be obtained from adver ae) UFFERER. ( 
you would study the laws of health, take plenty of 
exercise in the open air, and not fancy you are ill ; you 
would probably soon get better.) —SpInxXE R. (No room 
for spinning wheel; but you will find one in back 
volumes: 2. There is nothing very special in sucha 
trap. Copy the familiar mouse or rat trap on a 
larger scale. 3. Use Indian ink and paint it on; but 
most people find it cheaper to buy such paper.) 
Tixman. (If the burner is properly constructed, and 
the flame regu ated, there is nei:her smoke nor smell. 
Your arrangement would, of course give more heating 
surface, but in itself would not remedy the smoke 
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nuisance.)—Bosco. (Directions for making all kinds 
of batteries have been given over and overagain. For 
such a purpose a Daniell would be best. )—AMATEUR. 
(Steel reeds are best, but there is no quick way of filling 
them. It is because a great deal of labour has to be 
expended on them that they cost so much. They are 
not voiced in the proper seme of the term. k 
through the indices for reference to the subject. We 
do not understand what is meant by the scale used in 
tuning.) — L. Dxxis. (We shall be glad of the proffered 
description of the dry- plate camera for outside work.) 


Dr.Oarter Moffat’s Ammoniaphone (Harness 
Patent). This excellent invention for strengthening and improv- 
ing the voice, and for curing ASTHNA, BRONCHITIS, and all 
pulmonary affections. of which a full description, illustrated by 
a sectional view of the instrument, appeared in the Enaria 
Mucuawic for Dec. 26th, has been secured by the Medical Battery 
Co., 205, Regent-street, London, W. Its efficacy is vouched for 
by the highest medical, scientific, and social authorities, and Dr. 
Carter Moffat attends daily at 205, Regent-stieet, London, W., to 
demonstrate {te extraordinary utility. Residents at a distance 
should write for The History of the Ammonlaphone, sent 

free te any address. Dr. Carter Moffat's Ammoniaphone will be 
sent post free to any address on receipt of aS Be or cheque value 
316., and payable to C. B. HARNESS, The cal Battery Co., 
205, Regent-street, London, W —-(Apvr.] i 


Workman connected with the Building 
. should advertise in “THE B 
[ING NEWS,” published every FRIDAY, price Fourpence, 


at 332, Strand, London, W.C. 
“THR BUILDING NEWS” is the 


NEWS 


than is 
any similar „and can thus judge whore work is likely to be 
bad. He is aiso speciall invited fo make use of Intercom, 
munication’ ifhe wants know anything abont his trade; 
write to the Editorif he has any suggestions to make, and to 
advertise in the paper when he wants work. 
The charge for Advertisements for Situations is On Shilling 
tor Twenty-four Words, and Sixpence for every Hlaht Words after 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANOR. 


és. 6d. for Bix Months and lis. for Twelve Mouths, Post-free te 
of the United Kingd 18s., of 

8 Se pold i so Trazos or B um, I 
Brin |se. 3d. ; to New Zealan 
„Nova hootia, Natal, 


oh be made by Post-office order. Back 

aumbers cannot be sent out of the United Kingdom by the 
ust be remitted for at the rate of 

Mears. o anno W. Quusn and Oo., of 934, Chestuut-street, 

— are authorised to receive N for the United 
sta a for the ENGLISH MECHANIC, at the rato of 3 dols. 
or Thirteen er annum, post-free. o copies 

will ve forw wail from the ofice in 


required te 1 Salamas, ih dat be pald for at the rate ol 
com , they m 
each copy, ts cover extra boaters. 
Vols. IV., VII., XXVI., XXVIII., XXX.. XXXIIL, ZXXIIU. 
XXXIV., XXXV., XXXVI, XXXVII.. XXXVIL, 
xXxXxix. beund in cloth, 78. each. Post free, 7s. od. 


Vol. XL. ready shortly. 
bound volumes are out of print. Subscribers 


each h any bookseller or 5 post-free 
from the office except index numbers, which are $d. each, 

Indexes Ser Vols: I., VI., VIL, VIII., and IX., 2d. each. 
free Nd. each. Indexes to Vol. XI. and to subseq 
oach, oF post free, dA. Cases for 


CHARGES FOR ADVERTISING, 


Thirty Words ee ee ee eo ee oe 3 
Bvery additional eight words. . oo à oe ® 6 


Freat Advertisements Five § for the first 40 words, 
aNterwatds dd. per i peppe ienne One Bhilliag 
Une. No A atA or paragraph advertisement inserted for 
eos than Five rs. 

may be ascertained on application te the Publisher. 


ADVERTISEMENTS in EXOHANGE OOLUMN—for 4 


a 

Twenty-four words .. .. >o oe 009 8 
For every succeeding Eight words ee e 0? 8 
ADVERTISEMENTS in the SIXPEMNY GALE OOLUME. 
Gixteen wers 68 
Yor every succeeding Right Werds oo ce) 06 


°° It must be borne in mind that mo Displayed advertisements 
oan a in the “Sixpenny Sale Columa.” „„ 
ons ; 


Stam however (preferably hal ma 
F TA 


seen Pate taclated ns part atthe ed vernemnent; RNA cnereee 


Advertisements must reach the office by 1 p.m. on Wednesday 
to (asure insertion in the following Friday's number. 


_ NOTICE TO SUBSCRIBERS. 


ee ea direct from the office’are e- 
nested to obeerve tha’ number of the term for which 
iar gubscription is will be forwarded te in a Pmr 
Wr , a8 on intima that a fresh remittance ls necessary, if 
ts te continue the Bubscriptica. 


ppe’s Cocoa.—Grateful and Oemforting:—“ By 
a thorough knowledge ef the natural laws which govern the 
operations of digestion and nutrition, and dy a carefal applica- 
on ef the fine properties of well-selected Cocoa, Mr. R pe nee 
provided our breakfast tables with a delicately Savoured ver- 
age which may save us many heavy dectors’ bills. It is by the 
judicious use of such articles of diet that a constitution may be 
qradeally built up until streng onough to resist every tend to 
ase. Hundreds ef subtle maladies are floating 
ready te attack wherever there isa weak point. 
miny a fata] shaft by keeping ourselves well fortified with 
>! anda properly nourished trame.“ — Gre Servsce Gase 
Made simpiz with boil water or milk, Sold only in 
labelled— JAMES EPPS and CO., Heomesopathlc 
London.”— Also makers of Epps’s Chocolate Essence 


Holloway’'s Pille.—These Pills cleanse the vital 
fluid from all contaminations, and by that means strengthen and 
invigorate thu whole aystem, healthily stimulate the sluggish 
organs, repress over-excited action, and establish order of eiroula- 
tioa and secrotion throughout every part of the body The balsamic 
nature of Holloway’s Puls exorcia’s marvellous powor in giving wre 
odubilitated and nervous constitutions. 

eo 
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Letter or P.O. Stamps * not be sent when P.O. 
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re) SUBSCRIPTION AND RECEIPT FREE 
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=A CHANCE OF A LIFETIME! 


IN PRESENTS T0 SUBSCRIBERS 1X 
This Offer Good till May 16th, 1885, Only. 


GRAND CAPITAL PRIZE OFX 


with 193,747 useful and valuable articles, worth from One to Two Shillin 
becribers on MAY 15 
USEHOLD J OURN 


and has an ele tly en stenosi, and tinted 

1. 4 gravea, il 
N CHARGE for 

m parioa is Ze to get a Grand Prize of £1 000. 


—— — your address, post paid, and enclose a numbered receipt for 


A FREE  SUBSCRIPTI N TO YOU or , t, e friends to join 


bscriptions for six months and six numbered 
LI one time, with the names of ten friends or — — 
receipts, and so on, thus giving you an extra receipt 
t, and will get one of the presents mentioned above. 
t pala direct to each subscriber's address you send us. 
7 , Begistered 


FLEET STREET, pag toed a * 


EM TO) 


2 regen HOUSEHOLD JOURNAL, H. C. Edwards, Manager, 3, Bouverie St., 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,041. 


£1000 IN CASH. 


most magnificent offer ever made by a reliable publisher. THIS IS A CHANCE OF A LIFETIME FOR i 

you" ** 2 roprietors of THE HOUSEHOLD JOURNAL have determined to outdo all former efforts of other N 

rs, by giving 11. of * following Grand Presents to every one who subscribes between NOW AND MAY 15th. ¢ 

OR ONLY TWO SHILLINGS temasa miia beaa A 

and to for Months rated F Publication, T HOUSEHO OLD 7877 NA b, and ¢ 

pay to you ix Mon our III y Publica an f 

also send you r t which will entitle you to one of the following Macnif cent Presents rá 
LIST OF PRESENTS 10 BE AWARDED OUR SUBSCRIBERS: 
1 Cash Gift £1000 Boys’ ver Watches, £2 each - #100 

1 Cash 818 . - 500 88 Ladies’ Watches, £2 each 

1 Gift - „ E 200 500 Cash Presents, £1 each- - - 500 

10 Cash Gifts of £20 each 200 500 Beautiful Alarm Clocks 200 # >} 

20 Cash Gifts of £10 each 200 500 Elegant n Albums 100 : 
5 Elegant Upright Pianos, £40 each 200 500 Floral Auto h Albums - - 100 

10 Elegant Cabinet Organs, each - 500 Silver yru — ves 100 À 
10 Beautiful Silver Dinner fota, ra pisces 200 500 Ladies’ and Gents’ Pocket Knives 100 
20 paora. S Silk Dresses, £10 eac ° 200 500 Sets Silver- Forks - Tea-spoons - 100 
25 ; lid Gold Watches, £4 each 100 500 Sets Table - 100 
25 Gents’ Solid Gold Watches, £8 each 200 1000 Oil Pictures - 200 
25 Ladies’ or Gents’ Di famond Rings 200 1000 Ladies’ & Gents Russia Pocket-books 200 
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is spared to make this publication one = the fin 
these presents. The Two Shillings is th 5 8055 subscri 
UR 


at . We wan 00,000 new 
as many 4s we are sure to get the 
or Sour 


Hoe hy — ribe for a year will receive two receipts 


ption and two presents. 


receipts, good for six presents 
ntances, and we will send twelve — 
and subscription for ey five subscribers 
The 


can be obtained. 


NEIGHBOURS, AND 
TO JOIN ¥ 85 AND US GET YOUR 


OUR EXCHANGE N 


charge i vg year ae 24 words 


ents) for all 
nine of unde e. Bs — eS w darearen 
enies-street, near — useum. — 


Garden Noble stone, with nice iron handle, was 
the — of the eal Laureate, Wordsworth, of Rydal Mount. 
Rag — Sufficien given.—Mr. VYNNE, 22, Brunton- 

Electrical Apparatus (new) in exchange for other 


Scientific r electrical or other wise.— Send description, 
sizes; &c., of goods, to HIN DI, Irwell Vale, Helmshore. 


Wanted, Am-Meter up to thirty ampéres, and Volt- 
meter up to 150 Volts. Will exchange 60in. Bicycle and 18-cell 
Chloride ot Silver Battery.—Nicnotsox, ö, Rumford place, Liver- 


cal Apparatus. 1 Cylinder, 12 by 7- 
stool, &c., al. complete, in all equal to new; suit 
— or schoolmaster. Otere equested.— —H. Moreton, Watch- 

maker, Masham Bedale, York 


Set Lathe Fittings Cuvinte); 
Centre, double Throw Crank, Holts, & g useful, Electric. 
—Laweson, 172, Railway-approach, — ‘S Bush 


eon = Bellows, several sizes, also Windchests, quite 
&c. Exchange for musical books or instruments. 
— i a nan , 12, Moxley, near Wednesbury. 


I will exchange my half horse-power Water Tur- 
BINE for half-horse powcr steam engine or offers.—E. LANCASTER» 
No. 15, Carlisle-street, Preston. 


Very powerful Medical Coil, with battery and 
handles, value 268. Bachenge spark coil or electrical apparatus. — 
J. H. Vicxerr, 54, Guildhall- street, Folkestone. 


“ Blackie's Comprehensive Atlas and Geo- 
GRAPHY,” almost new, perfect, in lo parts, cost 60s. Want small 
lathe or cash offers.—F. DAK, Pavilion- -place, Exeter. 


W. u ” 
—ͤ — 


n 
Pedometer, in silver cases, and fect condition. 
Exchange up to 25s. Cash 15s.—M. E, B., 152. ve-street, Liver- 
Wanted, — geared Headstock, or la or lathe paste, fa 
aie gua books, ana other articles. ALKER, 
tne Uttoxeter 
and Mill- 


an “ Rankin’s Ma chinery 
worx,” or others. Exchange.—P. H., oP Brunswick-road, 
Sheffield. 


Mandrels, Back 


ex 
junior, 


Engine and Boiler wanted, 4 tog H.-P. in exchange 
for electrical or eee apparatus, or would hire —E. H 


Davis, Ebnal Lodg westry. 

Wanted, “ The Electrician,” or “ Electrical 
Review,“ in exchange for Iron, ~ Colliery Guardian, or 
Mining Journal. — E. H. Davies, Ebnal Lodge, Oswestry. 

Nos. 1 to 10 „ Knights Mechanical Dic- 

ona, for Nos. of“ E. M. containing Bottone s articles on 


ynhamo, or small magneto machine.—C. Provis, Emsworth, 


| Wan Seond-hand Pump, complete with eccentric, 
for 2 h. - p. er. Exchange. -H. Cox, Faster, Wells, Somt. 


I Drp- give „Astronomical — echan e for 
— ’ K- 
ni. SS 


I will exchange the “ Fishing Gazette ” for the 
Enoiisu Mecuanic weekly,—G. C. Davizs, Orwell House, Town 
Close, Norwich. 


Folding Tailboard, with side wing and winch 
screw, for 4-plate 1 ; plate box for 3 and 4-plates, stereo 
camera, n lamp, retouching d takes any size or 
saepe up to 1 cutting board, tor cutting glass plates 
photo sizes, at offers — W. R. Simpson, Lowestoft. 


Lever Watch, silver face, gold figures and flowers. 
Wanted, Ross's Rapid Symmetriea! for j-plate —.W R. Simpson, 
Lowestoft. 

Musical Mechanical Monkey Pla 
two tunes, cost 5 guineas. What offers ? akes Harp d attrac- 
ae: tor shop window. Photo 4 stamps.—W. R. Simrson, Lowes- 


Wood body Enlarging Lantern, Jin. condenser, 
bellows front, no front lens, 2-wick parafin lamp. What offers? 
-W. R. Simrson, Lowestoft. 


Concert Flute, 8 keys, holes bushed, value £2 ; Piccolo 
eS Wanted, a tools, bicycle, or anything useful. A. B. 
x, Mortoc 


Owing to death of late owner, I will Exchange old 
Vi0LONCELLO AND Bow, played in church 60 years ago, for a 52in. 
eae, suit learner, or offers.—A.trazp GiLpERs, Brightlingsea, 

sex 

Weir's 55s. Sewing Machine and Albo-Carbon Gas 


Rurners, for microscop gy books and apparatus, or English 
Encyclopadia.—K,, 30, High-street, Maldon, 


“ English Mechanic,” 460 to 828, six missing ; 962 
to 1,033, unbound, slightly soiled. Offers, bicycle, or exchange.— 
III. Fort-street, South Shields. 


Pair achromatic Binoculars, theatre, field, and 
marine powers, cost 4 guineas November last. Bill shown. Sin. 
bicycle wanted.—111, Fort-street, South Shields. 


Glazier’s Diamond, cood.—DAyY, 56, Driffield-road, 
Old Ford, London. 


Speculum, silver-on-glass, 9 diameter, focus 6ft. 2gin. 
good Piennition. — Day, 56, Drifteld-road, Old Ford, London. 


Bradbury and Co.'s Belgravia Sewing Machine, in 
good per pra What offers ?—M. CocxsrsLL, Haslingden, near 


arp, plays 


Small portable Stove for anything useful, Sir E. 
Beckett's latest Clocks, Watches, and Bells wanted, in good 
condition.—Lewest price to W. J., 78, Viaduct-street, E. 


Exceedingly valuable Specifications, 6 vols., lately 
pe. roperty o: an eminent C inciuding specification of Royal 

* London Docks, and over on Locks, Bridges, 
Desks, „e., all of works (chiefly public) actually carried out. 
Asehitectural Books in — 1 to value of £4.—Full particulars 
rom J., 759, Old Kent-road, 8 


Volumes “English Mechanic,” “ Design 
Work, Carpenter and Builder, * Journal Horticulture,” air 
ge. photo apparatus. Exchange anything mechanic, scientific, 

useful. —Caazy, Foyaes, Limerick. 


About 50 Magic Lantern Slides. photo. views, 
some Scotch. Will exchange for others.—Adaress, Fintar, 135, 
Kenfrew-street, Glasgow. 


and 


Maron 6, 1885, 


Vertical half horse-power Engine, quite new, dise, 
crank shaft, brass bearings. Exchange for Camera.—Jacksox, 
Engineer, Bloxham. 4 


Castings and Forgings complete of Engine and- 
four sets of Fans. Exchange for magic lantern or camera.— 
Jackson, Engineer, Bloxham. 


For exchange, a 54in. Bicycle, ball bearings to both 
wheels, steel trame, in good condition. Wanted a 50in. similar to 


the above, must be in good condition.—Address, WX. ‘ 
2, Rhodes-terrace, Bolton, Bradford, Yorks. 
Orguinette, cost 55s., and 120 feet music. Ex 
for watch. telescope, or anything usefal.—F. Cuan, 
Cottages, ge-road, Birmingham. 
Splendid ivory-handled Knife, best qualit „ Contains 
three blades. Will exchange for noveis or other r bodku Ma ; 
of 2s.—Gitpeart, Oxford-read, Sheffield. 
Wanted, Lathe Wheel, 24in. dia. 4 speeds, 
ljin. bore. Exchange Heavy Fiywheel, 30in. „1 
C. L. GenpEx, Highcross, Leicester. 
Cornet, by Distin, London, in good pla yin 
two tones and Card Holder. Exchange Violin, Giarion 


dition, 
0 r 
offers.—Traccz, Round well- street, South Petherton, Ilminster, 


Wanted, 48in. or 50in. Bigycle. Exchange Ti odai 
Lathe Head, 24in. bellows and Lot cost £4 10s. Other ex- 
change. W. Smiru, Bilston- road, Wolverhampton. 


“English Mechanic,” 381b. weight, fair condition, 
Exchange for good Violin to suit a boy, or V oloncello. —F. G.F., 
16, Carlton-street, Cheltenham. 


A good back-steering Tricycle, ball bearings to all 
ths 


wheels. Exchange ; new 18 mon ago.—29, Mill-lane, War- 
jeo 

English Mechanic,” Vols. XXX,XX . 
xXXXIII“ complete, except two . XxX „ 


5 
N Exchange Coloured View Lantern ` 
Slides.—Z., 7, Myrtle-street, Hoxton, N. 


Wanted, 52in. to 56in. Bicycle, in excha 
Watch ; capital timist ; value £3 10s.—Paynz, care of 
riott, Bridge-street, Peterborough. 


Complete set of Dorrington’s 3 H.-P. Vertical En- 
GINE Castinos, cylinder bored and turned, and one cover turned. 
Exchange for anything useful.—F. Noakes, 11, Avon-street, Lei- 
cester. 


54in. “ Rapid“ Bicycle, balls to both wheels, nickel- 
lated, adjustable step, brake, &c. Exchange for Amateur’s Por- 
table Lathe, Tools, Kc. J. II. B., 17, Bardley-road, Streatham. 


“ English Mechanic.” Exchange Vol. XXXVII. 
and odd numbers Vols. XXII. to XX XIX. Wanted Vols. I. to VI., 
or odd numbers Vols. VII. to XV., XXXVI., or offers.—WALKER, 
55, Renfrew-street, Glasgow. 


for a 
Mar 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the rate af 
Se Se Le ee ee ee: A ee ee 


Mackie’s Patent wrought-iron „ Spring Pulley 
cox 


best in the world.—Sole Manufacturers, J. and and Co, 


Re 
Plating. o Brey 4 on of Gil Silver 
4 ing, executed with very t finish. 
peciatity in noite ung. Special quotations on application, 
Send one stamp for price list. n attended to per return 
post.—Moxnais Comex, 132, Kirkgate, 


Leeds. 
Lunt’s is the noted house for Tools. Send four stamps, 
revised reduced illustrated catalogue, 80 pages. 


Parallel Bench Vices, steel 1 grip 83, dab. 
10s. ; 4, 181b., 15s. (d.; 42, 281 b., 216.—Luxr 


Planes. New London 8 finished or ready 
for fitting.—A. S. Luxr, Tool Maker, 297, Hackney -road, R. 
uisite 


Fretwork.—I.lustrated Catalogue of every 
and 400 miniature designs, 4 stamps.—Hanorr Baos., ° 


Yorks. 
Oxide of Copper, 1s. per lb. Sample, by post, four 


stamps. Trade supplied.—Nuiros!, Elewick-road, Neweastic-on- 


Tyne. 
For a Recipe, costless, efficient, harmless, g 
chapped hands and rough skin, rendering the skin soft and beau 
tiful, send thirteen stamps and directed envelope to Mr. Ovi, 


19, Derwent-street, Sunderland. 


Orguinette Music, all the latest tunes. 
foot. Organina music. Orguinette, 30s. Lists free 
1 City-road, Finsbury -equare, Londen. 


Violins, selected Bavarian and French, 9s. 6d. and 
15s. Half usual ne Carriage paid on approval.—Partom and 
Co., Importers, 127, Essex-road, London, N 


re hs, 5s. each. Cheap Cloth for Ladies” 
gn Suits.—Hewitr, 217 Winfield Mount, 
Leeds. Patterns free. 


Depot, 10, Deansgate, Manchester. — Electrie 
Breast Fine, 268 opor IN, Bells, at Intoation Coils, 8a,— MiILAX, 
eo etor 


pecial Amateur's List of Castin ngs and Finished 
mL * our Motors and Dynamos, 1 stamp.—Curraiss and Co., 


Leeds. 
Sheet-Iron Punchings for laminated armatures. 


—Courraiss and Co., 


Cheapest and best. List two 
stampa. hesi ey > mE — tet Somerset road, Shef- 


tice to Woodworkers.—At the Floral Hall, 
— n e Architects’ and Builders’ Exhibition, March. 
3rd to 7th, our new patent hand and treadle circular raw, 
drilling, dovetail grooving, fret-cutting Every wood- 
worker should see t is, —BRITANN 14 Co., Colchester. 


New Fret Saw, with 20in. fixed arm, vertical and 
very rapid stroke, square wood table extends all the way, 
3 r cabinetmakers and advanced fret cutters.=BRITANNIA 


nearly new, with hardened steel 
— Hor ee DUY 4 è n., 708. Backgeared — 
4in,, We. ; in., co Eee og Co. 


Lathe Baas Castings, rough or planed, aio all 


Price 14d. — 
.J. B. 


other parts. Send sıx stamps for catalogue.—Barltannta Co 
Foreign Correspondents sending 8 
ig good 3 Surplus cash returned.—Baita»xta 


a rely upon 
lish Goods of every doseription purchased and 


* for export.—Baitannia Co. 


Letter Copying Presses, several nearly new, lds. 
Foolscap, 2 Co. 


ushrooms. How cultivated in France. Illustrated 
ge ae. by permission, 7j4—J. Best, Clarence- 
e, elfas 


Digitized by Google 


Marcy 6, 1885. 


Electric Bell, battery, push, and 20 yards wire, Pattern Making, every description. Estimates 
carage free, Se. 6d.— Fran KLIN. . free.—J. Bes rock, General Pattern Mauer, Park- street,. Derby. 


Invalid Set Bell, battery, pear push, stained and “Home” Washer and Mangle combined, never 
polahe<, pine case, carriege paid, 108. 6d.— FRANKLIN. used, cost £6 6s., seat free £4 4s.—Hustrucn, Park-street, Derby. 


wiatemie Bell and Battery Maker, Indicators, Chemicals and Apparatus at lewest prices. 
irfuction Coils, Carbons. Terminals, Wires, &o.—Paawxiix. Volta Stamp for reply. —OAIZXWOOPD, Chemist, Lozells, {birmingham 


Werks, (l. Sherman-roed, Reading. Loughboro’ Dry Plate Company's Instantaneous or 

o Wire, 10 to 18, 18. d.; 20, 22, 24, 26, at | Barip EMULSION, 83. ca. pint Adu 15s. gross, with instruc- 
u . X., 2. 3d. 2. (d. 1D.—Darvitt, 8, Brent Vie w- rad, Aye | tions. Carriage paid. Splen quality,—-302, Coldharbour-lane, 
Byde. London, N. W. B. W. 


Electric Bells st trade price; ` Metallic base, Lathe, back-geared slide and surfacing, 144in. centre, 
Putinum contacts, silk wire, post free 3s. 6d,~Hanrzis and Co. by 2ft. bed, £21.—79, Dudley-road, West Bromwich. 


The Pheonix Bell Set, Bell, Battery, Push, and 13| Combined Engines and Boilers, 2, 24, and 3 
yerds double wire, pest free 0s.—Haanis and Co. horse, low prices.—/9, Dudley-road, West Bromwich. 


Set of Castings for Motor (Chaster's), 6¢.—HARRIS Bateman's 2}in. Astronomical (achromatic), nearly 
and Co., 178, Baile ay-approach, Bhepherd’s- , London, W. new, four eyepieces, garden sland, cost 935., price 353.— Below. 


ward W. Drury, Hull, manufacturer of all Engine anå Boiler, cylinder 2in. bore, 34 stroke, 
kisds of glass bottles, wire, and Chemicals. good condition. Photo, 4 stamps. 328.— Below. 


Electrical Machine, 88in. plate. Height, over Microscope, four powers, capital instrament, 28s. ; 
‘R. Very cheap. Photo sent.—Moopr Bzxt, Cheltenham. cost 63s. Stamp reply.—Kopson, 73, Mosoman-street, Clerken- 


well, London. 
7d., 18., 18. 2d. ; elastic 2d., 3d. foot; square : 
4 leer Bart, Cheltenham. ie . Parts of Tricycle, rubber-tired wheels, roller bear- 


ings, &c.— WALLACE, College-street, Liverpooi-road, N. 
For sale, a fine model Locomotive, Bft. Gin. long by f DSE å, 
iin. wide. stands 1ft, sin. Bigh to S9 of boiler; all motions from Brass Name Plate, 9 by 43. engraved plain or 
fctpiate ; it isa powerful an beautifully made engine. Price , fancy, 48. 6d., carriage free.—S. F. BROADBERT, Grenfell-avenue, 
Ci. Photo.—Gso. F. Norru, 2. Marlboreugh-piece, Brighton. Maidenhead. 


A first-class pair Launch Engines, quite new, Name Plates for bags, lin. by Zin. ; name, Is. ; name 
1 Gin. diameter, stroke in., st erank. &c., stand 3ft. and town, ls., 64.—E, F. Baoapssnt, Grenfell avenue, Maiden- 
high By abont aft. lin. square, on bed plate. Price £60 93 head. 


sany pm ozo: F. Noatu, 3, Marlborough-place, Br: Zeph r Tricyole, by Richardson, Ellison, and Co, 
Mi otherwise Talc — RICHARD BA TIR & OO’, 9, | Coventry, all bearings, ‘Dever been used ; cost Tal, price £12.— 
Miscing , London. Apply H. P., East Howle, Perry bill. 


Write for Hindle's List of Blectrical Apparatus, free;\ The Kinetic Engineering Company, 36 and 37, 
ail parta for amateur construction.—Irwell Vale, Helmahore. Brooke-street, Holborn, London. Circulars and list post tree. 


Easy Musio for String Bands, 8d. ; Band Parts, 6d Dynamo Wire, 1s. 21 per lb. Line Wire, 298. 6d“ 
-Mcab Diaz cron. 39, Chapel-strect, Whitehaven. per mile. Pushes 45. per dozen.—Kin Eric ComPant. 


Lathes, several new and second-hand, from Ain. to Leclanche Cells, best. No. 1, 16s.; No. 2, 19s. ; 
Ju. centres, for tale, cheap. to clear. W. 8. BROWN, Hales worth. No. 3, 248. 6d. per dozen.—Kinxgtic ComranrY. 


Lathe Parts.— Wheels, Cranks, Standards, Beds, Blectric Belle.—Best quality, workmanship, ape 


Headetecks.—Apply, setating wants, to W. 8. Browx, Hales- 9 value in market, 403. per dozen. —KlxKTIC EN VIX IZIIXO 
MPANY. 


Maiche Patent Battery.—Best yet produced. 
ee und Seienutic Reports post free.— Klx TIC ENGINEER- 
ING COMPANY. 


Electrical Supplies of all kinls.—KINFTIC ENGI- 
Baag Company, 36 and 37, Brooke-street, Holborn, London, 


The Comprehensive Astronomical Map, 
containing the stars visible in Britain, with Indicator. Paper, is. 
Cloth, with cases, 28.—ARCHIBALD and Precx, Hanover-strect, 
Edinburgh. ` 


Microscope for sale, largest size binocular, Ross 
N Microscope by Swift, in perfect order ; Mechanical 

tage; also sud- stage, with Swift's £4 achromatic condeneer, 
with diaphragm apertures, spot discs, and polariscope ; pair of A 
eyepieces, also E eyepiece, stage forceps; Wallaston Camera 
Lucida, large bull's eye condenser, on stand, double nose- piece, jin. 
objective ; all in govd mahogany case ; price £16.—Dr. CoLLUI S, 
East Grinstead, Sussex. 


Electric Motor, in perfect condition, having only 
been used two or three times ; will drive casily large sewing ma- 
chine, fret saw, or smalllathe, 15s. Enatisu Mecuanic, 2 vols., 
Sou eg 1883 and 1554, 48. each.—W. PENNELL, Gowt's-bridge, 

ncoln. 


Dynamo Machine.—For sale, a Bottone Dynamo 
Machine, in perfect working order, large strong driving wheel, 
highly finished, nickel-plated parts 1 555 new, price £3 10s Shop 
3 l; Wils-street, Lozells, Birming- 
am. 


Splendid Foot Lathe, 5łin. centre, 4ft. gap bed, 
silding, surfacing, screw-cutting, 81x 8 eeds, and roller bearings. 
Quite new, and has never been used. Such a substantial and 
well-finished tool is rarcly to be met with at the price, viz., £30. 
1 Cuamaune, and Co., 62, Holdorn Viaduct, London, 


Brass Door Plate, 9 by 4, engraved in any style, 
4s. 64.—Dsacon and Son, General Engravers, Ramsgate. 


Anemometers, all metal, good, free for 48 stamps. 
A. C. BELL, Metullurgist, Main-road, Bexiey Heath. 


“ English Mechanic.” Vols, III. to X XXIX., cloth 
lettered, 40 Nos, 1-4; ` Academy, Vols. I. to XXV., cloth 
lettered, Vol. XXVI. in Nos. ; „Athenwum, 3] half-yearl vols., 
cloth lettered, Jan, 1569 to June, 1881, aud July—Dec., 1884, in 
. All clean. Offers.—L., 30, North Villas, Camden-square, 


“English Mechanic,” first 32 volumes, complete, 
$95.—W. SchorizLp, 32, King-strect, Droylsden, Manchester. 


Lathe, 3jiu. centre, 3ft. planed bed, turned fly wheel, 
rest, face-piate, die und other, chucks, carrier's tool board, £c., 
£t.—BusinsoN, 42, Osborne- road, Finsbury Park. 


New 4in. screw-cutting Bench Lathe, first-class tool, 
10 guineas.—A. Halla, Howard-street, Yarmouth. 


Gold Fish. ls. pair. Tench, 6d. pair. Aquatic 
1 Snails, 8d. doz.— ANU Newrtox, Short- hill, Notung- 
am. 


Battery, bichromate, highest electrical efficiency, 
Contains lu per cent. more chromic acid than potash bichromate, 
Lee's new double Hichrome. Soluble in own weight water. 7d. 
lb.,71b. parcels. 63d. 1d. in 56lb, lote.— R. A. Las. 


Dynamo, 10-light, continuous working, patent disc, 
armature. Low speed. Requires 4 h.-p. to dri ve. £15.—BK. A. Lua. 


ynamo, 20-light, as above, requires 1 H.-P., £28° 
Ditto, 30 lights, 13 .- p., £39.—R. A. Las, 


Motor, Lee-Chaster Patent, half h.-p. splendidly 
finished, for driving gentlemen's lathes. Requires small battery 
power, £16.—R. A. Lra. 


Lee’s Patent Primary Battery for above, or lighting 
6 incandescent lamps. £3 08. — K. A. Lez, 76, High Holborn. 
London, W. C. 


Chaster's Electro-Motor Castings, 33. Gd. set. 
As described in E. M., lune, 1047, and 1049. R. A. Lr. 


Chaster’s Patent Eleotro-plating Apparatus, 
Nickel, Cobalt, Silver, price 63s. Send stamp for particulars. 
R. A. LI, 76, High Holdorn, London. 


12in. Surveyor's Level, nearly now, Atted with Hoff- 
man’s Patent Tripod Had, in perfect udjustment ; cost £16, 
price £10.—D., 3, Bamp fylde- street, Exeter. 


Valuable Hearter's Intensity Coil. zin. spark, cost 
ae £4, or offers.—Eaxast Cover, opr.ngneld, Buddury, 
olk. 


Gas Engines, 1, 2, and 4-man. Simple and strong. 
Numerous references.—BLLIS Butreawoarn, Kovndale. 


Microscopic Objects.—.\ quantity of good mounts 
to be sold cheap.— Wuirx, 17, York stceet, Nottingham. 


worth. 


Slide-Rests, new and second-hand, from 2}in. to Sin. 
at crealiy reduced prices to clear.—W. 8. Baown, Halesworth. 


Hand Shaping Machine, about Sin. stroke, price 
CA. - W. S. Buown, Hales worth. 


Parallel Vices for Shapers or Planers, several very 
cheap. —W. 8. Brony, Hales worth. : 


Engines, Boilers, &c., two or three for snie.—State 
requirements to W. 5. Brown, Lathe Works, Haleeworth. 


and other insulated Wires at wholesale 
price. Reduced list free.—Maw, 8, Clayland-roac, London, S. W. 


Gas Engines. —I-man, 216; 14-man, £20 cash, 
delivered. equal new. six months’ guarantee. —Baaxrs, Schole- 
aeid-street, Birmie gham. 


Sewing Machines, Thomas, new, cost £10 10s; 
chard Qu dowe Leather Machines, cost £9, offered £2 68. 
Singer s Mediam, cust £7 10s., offered £2 10s. Exchanged if not 
approted.—Ciuitrox, Magdalen street, Colchester. 


Lathe for Se, new, six-inch centre, traversing man- 
drel, 5 feet bed .6 steel screw guides, compound slide rest, hand 
rest and tees, by the late James Munro.—On view at J. Lewis, 
F. New Oxford-street. Price £35. 


Messrs. Oppermann Bros. beg to announce that 
they bave the following for sale, prior to atocktaking at 
greatly reduced prices :— One §-light Ex erimental Dynamo, E; 
twe 11 do. do, esch; one 25 do. do., ; one 34 do. do., £35; 
one iê 40. do., £40 ; one 100 de. alternating do., £70 , one 300 do. 
aitermating do., £150 ; one 6 arc dynamo, . §everal arc ma- 
ed nes of from one to four- lights; also some 5, 6,7, and 8 inch 
Jene endless delt, at lees than cost; and sixteen Cadath 
sccumalaters at 358. each - 172, St. John-strect, Clerkenwell, R. C. 


Lathes, Plan ing Machines, Lathe Shaping Machines, 
a Machines, Milling Machines, and various other tools.— 
55 MELT. ' 


New List of above in separate parts, rough or 
tnished ; also for machine work on lathe parts, is in preparation. 
Ku gi ten when ready.— W. R. Suxcr. . 


Patterns of Combination Macnine in pro- 
gress, aan age lathe, shaper, milling machine, slotting and 
årilling.—W. R. Surit. 


Lathes and Separate Parts, rough and finished, 
3 N machine work done, forgings, &c. See revised list.— 
. AIT. 


Turning, Boring, Screw-cutting, Planing, 
Forgings, Patternmaking, to order. Models for inventors and 
patente. W. B. SALT. 


Send 1 stamp for Revised Lathe List. — W. R. 
Kur, Bagineer, 7 , Goldsmith’s-row, Gough-square, E C. 


Separate Pedal Organs, for harmoniums and 
American organs, from £3:-—G. Fars, l7, Richardson-street, 
S&wanera. 
C. Pilkington, $2, Sackville-street, Piccadil W., 
Magic Lanterna st and Photographic 8 . Á 
Magic Lantern Photograph Colouring, finely 


and artistically done, 128. per dozen. Bpecial terms to the trade 
on appiicaticn.— C. Pixkixerox, 37, ville-street, W. 


Castings.— Half horse-power, Vertical, Horizontal, or 
eper Sos” 55 Castings, ports 2 cylinders; Complete seta Cast- 
Hig feld terrace, Barnsley. er 


Castin —Bench Drilling Machine Castings, 3s. 6d. 
sot. -mall Engine Castings, 26. 6d. det. Ton in, HIighfleld- 
terrace, Barnae 


7. 


Half horse-power, 98. éd. set, ports in 
eyilinders, horizontal, launch, or vertical. end for price list. 
ard leulars of 8, free.—l. TomMLix, 

, Hig éa-terrace, Y m 


Wrench Polishing, Staining, Varnishing, and Paint- 


img. IA receipts or trade secrets, with full instructions and 
details, free Rane Tonlm, 28, HIshfeld- terrace, 
Barney, Y e. 


Bficroscopes and Apparatus —R. G. Masox 
(trom J. Swift), manefacturing Optictan to the trade; Binocular 
Mreroscopes, Stand, and Stage Condensers, 8 Lenses, Polari- 
scopes, asd other apparatus. Repairs and al ns. All kinde 
of mounting materials.— 3. ‘Park road, Clapham, London, B. W. 


See-saw Waltz, 4s. ; reduced price 1s. 6d. post 
froe.—WiLLiam Lea, 30 and 63, Church; street, verpool. 


" Hypatia „Waltz. 4s. ; reduced price, 18. 6d. post 
res- WIA Laa, 50 and $3, Church -street, Liverpool. 

20s. worth of best Songs an t fr 
ls. 10. —- Wix Lra, church - d reet, nd Pie Compo me 
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Stammerin —The “Suophone,” a mechanical appli- 
ance aingularly serviceable in overcoming this distr: seing habit, 
with instructions for use, 13 pence.—Mr. Rreort, Cliff- road, 
Southampton. 


Barrel Piano, polished, mahogany, eight tunes, suit 
entleman’s nurterz, 35s. First 17 28. numbers ‘ Caasell’s 
istory of England, „illustrated, 8s.—Guxez0ns, South Pether- 
ton, Ilminster. 


Force Pumps for testing or feeding model boilers 
56.—J. Lason, South View, Hayfield, Stockport. 


The “English Mechanio,” from 1879 up to the 
resent date, uncut. unbound, with iadices, take 5086. — WX. 
IIS, Heypond, Weedon. 


Snider Rifle, perfect condition, Government sighted, 
&c., price 308. Bargain.—J. J. T , Alezandra Rooms. Cambridge. 


Model Engine Castings.— Horizontal, Locomotive, 
Vertical, Beam, and Marine. List, stamp.— Woop, Dallcy-street, 
Broughton, Manchester. 


Rare bargains.—Stereoscope Camera, with dark 
slides, changing box, and Hoss lens, £4. Cabinet Rolling Press, 
126. 64.—P. Fratusns, Dock street, Dande.. 


« Ohambers's Encyclopedia, 10 vols. for sale, 
nearly new, cost five guineas.— E. O. 7, Newland-road, Worthing. 


Microscope Objectives.—A_3in., Iin., Ath, §th, 
1-1ath water immersion, good English lenses, to be sold choap.— 
E. B., 105, Myddleton road, Hornsey. 


Two sculpture Sologra h Lantern Slides, as 
samples free, 10. 9d.—B8BoLorarn Co., Church-green, Guisboro. 


Forward Negatives and have your Lantern Trans- 
parencies made for 9d. by BoLoRAPH Co., Church-green, Guisdoro 


Solgraph Lantern Transparency and three Sol- 
Sas e plates, free 18. 20. —-HorenarR Co., Church-green, 
ro. 


Marqueterie Friezes and Panels, high clase.—Seen 
at Mr. Lar», 3, Camden Cottages, Camden-road, London. 


“ Bedford Catalogue.” “ Smyth's Celestial Cycle,” 
comple good condition.— A., 3, Camden Cottages, Camden road, 
N. W., London. 


Circular Saw, superior treadle, second-hand. Apply 
to ALLEN LEX, 3, Camden Cottages, Camden road, London. 


Two Dynamos, 5 and 10-light, new. Particulars 
stamp.— WARN x, 55, Great Suttor atrect,. E.C. 


Lathe, Selig, Sonnenthal’s, 10 guinea, Sin. 4ft. bed.’ 
little used, perfect, £8 10s.—Letter to H., 9, Holborn Viadact. 


Extra Retined Bensoline, 10d. Royal Daylight, 7d. 
Orystal Oil, 63d. per gallon. 


Stylographic Pens, 23. each, postage 2d. ; usual 
price 56.—H. Jon zs and Co., Viaduct street, London, E. 


Gas Engines, simple, cheap, and reliable, § M.-P. to 
1 H.-P.— W. and J. H. Hitt, York. . 


Photographs, Scottish scenery, 7 by 4, extraordinary 
value, 4d. each.—Adaress, PHorTo, 182, Trongate, Glasgow. 


Clear Gelatines for tracing magic lantern slides, 44d 
per doz. films.—Puoro, 182, Trongate, Glasgow. 


Fino-toned Violin, labelled “ Jacobus Stainer in 
Absum prope Ocnipontum, 17— with bow and instruction book, 
308. Bargain.—Beac Mont, Wonersh, Common, Guildford. 


Bench Lathe, 2} centre, on wooden stand, complete, 
956.—Address as above. 


Sewing Machines, Laundry Appliances, &c, Any 
maker's stock for als al. Offerafor lot or one.—09, Marne- 
street, Queen's Park, 


Important Notice.—Try one of my Hollow-Ground 
razors, warranted. Will be exchanged if not approved of. Post 
free 18. 4d.—Address as below. 


Notice to Hairdressers and Others.—Where: 
to get your scissors and razors carefully ground by Lendon and 
Sheffield workmen. Scissors ground, 3d. per pair, razors, 2d. ; 
ground and set, 4d. Can be sent by parcel post. Two prizes 
awarded for the manufacture and exceliecnce of workmanship. 
Established 1804.—W. 8. MUNDI, Cutler, Greenwich, 8. R. 


For sale, Horizontal Engine, stands on hot well, two 
cylinders. Ii by Sin. stroke, reversing gear and pump. £t.—das. 
UNNINGHAM, 26, Mary- street, Southwick, Sunderland. 


Roughened Glass, a large quantity cut up to 24in. 
dy Sin. by 3- Jein. thick, been uscd, What offers? Cash required. 
Jon Brain, Carlisle. 


Water Motors, for sewing machines, organettes, 
window advertisements, 328., 42s. List one stamp.—WHEBLER. 


—Improved i Designs; sets 
N aa A n. Se. Parin, Mae at an, Caper. 


Water Motors.—Complete one horee-power, £9. 
Half, £6. Quarter, £4. Eighth, £3.—-Tmomas WAuILEI. Preston. 


Motor Castings, materials for Electric Bells, 
Batteries, Galvanometers, Intensity Coils, Microphones.—Kine. 
Munpmax, and Co.. Bristol. 


Insulated Wire Table, showing _sise, weight, 
N per 8 feet per ohm, &e., price 9d.—Kixe, MMA, 


Standard Ohm, in box, copper pois ufer an 


of Improved Pattern. Numerous testimonials as te 
thorough effi ency.—Kino, MIX DIA, and Oo., 


Galvanomete ards, improved for tand 
N anomoter Of 3 n., 10d. ; Gim., 1s. ; free —As 
vo. : 


Write for g, Mendham, and Oo.’s largo new 
and reduced Price lást, post free 4 stamps. 


Machine, 258., fast and slow speeds, cheap 
and very 8 —F. PAREIR, Parndon-road, Oxford. 


ks.—“ Mechanic's Workshop Companion,” 58. 6d. 5 
“ Engtneer’s Machinist's Practical Assistant,” 28,94., per post.— 
B. P. Batpwim, Robins wood - hill, Gloucester. 


Steel Name Stamps gd. per letter. Figures (set 
2s. d. Letters, 6s. aa porpost—8, F. Barpwis, iTe Coat 
hill, Gloucester. 


Wame Burn Brands, 5d. per_letter. Indiarubber 
Name Stamps, ls. 8d. per post.—E. F. Baowin, Robinswood- 
hill, Gloucester. 


Improved half-horse Water Motors, suitable for 
driving amateurs’ lathes ; very strong ; £4 10s.—MUNCASTER. 


Complete eet of Castings for above, including all 
bolts, shaft, &c., 378. 6d. Litho and particulars, 6d.—F. MoN- 
castar, 34, Bast View, Preston. ; 0 i 


Dynamo Castings (Mr Bottone's), 63. set, com- 
rising field magnets, deat Seren standard, Drass armature pl aes 
rushes, trunnions, and brass bearings. —E. and T. WirzIir, 29, 
Loyd - street, Leeds, Yorkshire. P 


r 


‘above. 


En 1 48. 5-16 Is. 2d.; 
3 e er 1 e cel 
2s. ed.; ; 7-8in., .; Un, a i ad Bon t 
Stafford. 
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price SE oF 52in., latest improvements, perfect condition, 


gel particulars apply to J. 8. Boxnaap, 18, Holgate- 
Lacy York, 


e Pa i 
= 3 tear 
horse Vertical Engine and Poller. complete’ 


as new, cheap.—VincsurT, Cheyleemore, Co 


New H Under, Sin. st 
eal, = [orizontal Engine, 2}in. cylinder, bin. stroke, 


. per sheet. Specimen free. 
well-road, Hulluway, London, 


Pair of Marine En nens about 14 in. cylinders, 1jin. 
stroke, cost £4 short time Porrsa,2, New- 
street, Preston. 


Horizontal Steam Boiler, 4 Ha. plate, 4ft. by on Sin, 
safety ve, wa i —Somerse ouse, 
Walton-strect, Stap u 104. Bs B ig 8 z 


Induction Coil, lin. spark, splendid make, nearly 
new, with condenser, complete, £2 lee —As above. 


B Test T &c. 
r te Te rae 


Bunsen Battery, four pint cells, in wood case, good as 
new, 108.— E. 8 . e 


For sale, the last four years“ Proceedings of the 
see. wont or . In eixzna. —- Address, 62, Dryden- 


One- 


h Mechanic,” any back number 3d. each 
Vout Han Mé extra.—BSrapan, 33, Cank-street, Leicester’ 


Fine old concert Violin, labelled “ Antonius Stradiu- 
rius, Cremona faciebat, anno 1650,” marvellous rich tone, fine 
condition, with silver mounted bow, take 8s. 6d., carriage paid. 
Bxcellent machine head guitar, 9s. 6d.—Caar, Bicycle Agent, 
Brightlingsea. 


Canadian pola: Geneva Watch, a real beauty, equal 
new, price 10s. 6d. Bargain.—Tmomas Oana, Brightlingsea, 


Blectric Bell, 3s. 6d. Leclanche Battery, 2s. Bichro- 
5 Coll, 6e. Other apparatus cheap.—Bunr- 


ve 
ormiulas Worked Out for winding Dynamos anc and 
83 — ang ge? 1 c.-p., 14 stamps. Drawings and 


“Dynamos, 8, patent improvements, No. 2,122. 70 e.- p. 
es, 45. 32 volta, 7 ampéres.—H. Jon 
Dynamos, best small machines in the trad 
eheapest double-covered Wires to 20 gauge, 1s, 64. 1b. —H. = 
Motor Sastings (model 5-light dynamo), laminated 


armature, 20 cent. better than N. a oet.—H. 
Jon Es. 


Dynamos for Home Lighting.—5 hte, or aro of 
600 c.-p. Price £6 10s., Sopron. War kante. e 


Dyneame Castingi, | with laminated armatures, 8 


16, Se. 6d. ; 20, 66 + 30,78. each.—H. Jon s. 
8. 1 5 no heating, ven- 
ONE: 
Dynamo Machines Repaired. 100 c.-p. 9s. 
33 with wire, 6s. 6d. H. Jonze, 48, Hich - street, Lambeth, 


Incandescent Carbon Lamps, low resistance, 
3s. each; Fairy s, 38. 6d. Platinum Lam ae 3d., 
post free.—Tonp, l4, Went worth- re road, Manor Park, 


Incandescent Lamp Holders, new ae best 
in the trade, 12s. dosen; sample, poet „ le. 34. — Torr, ac 


Launch Boilers, 6in., AZin., and Bin. bore, vertical 
gad hot Ronsot boilers, propellers, kc. 2| 8.Buira, ll, Weet-street, 


Modei 1 Steam Engines made or repaired. Separate 
fitted up, boilers made to order.—Lvcas and Davis, 31, 
es- street, ' Hatton- -garden, London. 


` Good Tricycle for sale, back steerer, ball bearings, 
pew 18 months ago. £5 10s.—29, Mill-lane, Warrington. 


Hardy British Ferns, including Aspleniums, Lastreas, 


ol , Bladder Kerns Ath ms, Scvlo 5 Biech- 
Len. 14 tre free, 1s. d. larg cite Hockery Hao te N. , 48. 6d. 
Po Botenically 8 bas she Sous. ellside, 


Gordon.—Solid Bronze Bust of this Great Hero, five 
8 hign. Post, 18 stamps.—NszıL, 23, St. David’s-street, Lon- 
U 


Gordon! Gordon!! Gordon 11 Solid Bronze Best 
per post, 18 stamps, free. NAIL, 23, st. David's-street, 8.B. 


Type for sale, cheap, several jobbing founts, presses, 
ee Specimens, | stamp.—CLanx, Watchmaker, Spenny- 


~ Hatt pate Portrait Lens, goodas new, complete 
diaphragme, 3806.—-W. J. Baown, 36, Tything, Worcester. 


pe Or an, 4 sto 212 . one 

octave Fipe prea sk 10. 3 = 
Cheap Printing. Bill Heads, 6s. 1,000; 5 

Se. 64. Business Cards, 66. 6d., carriage paid .—Baooxs and Co., 


Amateurs and the trade supplied with Dynamo 
Castinceand every 9 of wire for electrical purposes at 

lowest possible rate. Castings machined and fi 
ready for winding. Dynamo machines repaired.—AsusrT. 


ramme Dynamo Machines, sound and well I made, 
suitable for lighting ebona, | &e. aa tr y made for wI r saning; 
bearings, massive £6 108.—. 


long candice wer 
Anar 164, King’s road: — n 


Circular Stocke and Dies, for cutting a full thread 
at once running down. Lists, I stamp.—Jsamr. 


Stocks and Dies, warranted qualit 2920 , Whitworth and 
Pee et patterns. — Januar and North-street, 
Patent Ç valuable Electric). Great Novelty.—Sale 
Departmen nternational Inventors’ Co-operative Patent 
Agency, Outer Temple, London. 


Ventriloquism.— How to acquire this wonderful 
art. Success certain. Never fails. 7 stamps. Bee below. 


Fac-simile Copying Press, 1 to make, 
eost few pence, prints h of one copy, 7 stamps.—Belew. 


Recipe for Self-shining Waterproof Blacking, 7 
stamps, genuine and inexpensive.—8ee below. 


Rubber Stamps.—Make your own ; costless ; full 
instructions, 7d. All four ls.—G@. Manavis, Allnaliow-gate, Ripon. 


Watch Repairs.— New Cylinder, pivoted, 28. 6d. 

Fiyon is bua for hst.—J. Kino, Watchmaker, Briggate, 
eede 

e 


Outer Temple, London. 


Brompton 
Pair 


. 


second-hand 
in good 5 order, com 


teries, £3.—J. B., 13, Station - atree , Biftiogbourne. 


and other 
Montpelier-road, N 


476 ; price £35.—., 20, Montpeller- road 
Engine, 

working. te Casti 
4 plana ae ee e West Gorten, 
The Amateur's Gas E 2. 


Castings, 428. Dra win Digs Li 
West n, Manch 


est Gorton 
Driiling ee emer oe Casti 


No. 3 Drilling 
Castings, 7s. 6d. rete 


5s. Dirawi 18 stam A. Do 
TON, West Gorton, M Manchester oe a AEE 


in. : 
io. Fan Castings, 3 Gorton, 


8 or 4 
Drawing, Stamped: Donna W 


3 set. Traning 


ost Gorton, Manchester. 


3in. back-geared Lathe, 2ft. 6in. bed. Castin 
Drawing, 18 stamps.—A. Doarınorex, West Gorton, 


eylinder, 6s. 
ten, Manch 
A.A. D. guarantees his Castings 


strong, and his 5 as low as possib. 
material. tamp sot list.—A. 


N 12 stam ps. —A. Donaincroms, West Gor- 


3 with 
Domi e rox, 


d 


* 
3 e e Wholesale den caper 


erii a j Induction Machines, 
Cylinders, btands, Conductors, Glase, Vuicanite. Hundreds 
Lecture Acc eseories ; thelr Parts. 

Coils. Experimental, Resistance, Medical, Dynamo, 
Fele, Telegraph, Galvanometer, and other purposes. Vacuum 


ineering 


APLATS1. 


Batteries.—Thousands hting, Experimenting, 
Medical, Depositing. The e Four - cell Case, 186. n- 
venient, durable, and economical. 


8 mos, Arc and Glow Lamps, Electric Lanterns, 
10 kinds of Motors, Leads, Armatures, D Dynamometers. 
ones: Cheapest Stores. 


5 in price. Paraffin, Vulcanite, Reels, Brass work, 
cores. various. 


Astronomy.—“ Society's Monthlies,” number good 
Stands, Tubing, Clock Racks, Circles, O.G.’s, Byepieces, Finders, 
Cary, with circles; good 2, 2}, 3 


Prisms ; other parts. 
aches tors ; great variety of "Terrestrials. 


Transit, žin, 
Telescopes, several 

Microscopes.—Fine 3-power, Mechanical Stage, 
Polarising Roes, £9. Many others, £4, £5, £6. Unrivalled cheap- 
ness. : 


r's Levels, Perambulators, Prismatic Com- 
— 4 — ta, Drawing Instruments, &c. 


Lenses, ne 3 Odject-Gl 
Finders, Celis. » Joints, 
Tools, in uaa = 


Ma ohinery.—s Fists A Lathes, Litho, Printing, 
Stam . Engines, 8 wise 
3 Fire. Govering i 


coe 

Engines os cae Great number of 
1,3, moa n ones; good boilers, cylinders, gauges, wheels, 
cooks, pumps, boats. 


Boilers.—Copper, Iron, Boat, Locom., Bath, Kitchen 
Range, Distilling, Vapeur Bath, Testing Pumpe, Gauges, Fittings, 


Lathes.—Overhead, Ornamental, 20; Brasefinisher’ #13 | aca 
Amateur's in., 5; Combination, with Fret and Circular Saw, 


Wheels.—Fly, Lathe, Saw, Engine, Dynamo, Gearing 
zou A ee Movements; Large 3 Bearing, ’ Bhafting, 


Screws ana Bolts for Machinists, M gaa „Makers, 
160 sizes. Sample $0, le. Screw Plates, Taps, 


Magic lin- denne Retort, range 
score me Burners, f 
Lemp rs, tern Bodies aa 

Lenses, Oil and Lime Lights, Ge Gas-making and Storing 

6 for 3 lanterns. Small, large, and Photo- en 


Slides.—Sapericr painted, comic and effec 


immense selection 
very moderate 


„Erlaa, Nispi, righ, sasie, 
n ea 
Presents.—50 Microscopes. 100 Accessories, Objects, 


Cabinets, Powert, Condensers, Stands, Books, exceptionally low 
prices. -£10. 


Chemistry. -GFittings-up of of com 1 Laboratories, 
Copper per Troughs 55 Poreelain. Many 
Balances, Platinum, 2-thirds price. 

Purchases and Valuations. Fair trade value, Cash 
by return, or best selling market indicated. Particulars first. 


Hire.—Occasional Lecturers and Bazaars will receive 
good terms, many facilities, with Apparatus of all Kinds.—Car- 


eine, 


penne 
es, Condensers, 


Scientific, 
Skilled exhibitors for town and the provinces 


angle, rosc Came 
s — C7 e Lenses, | tan 


LarzI. 
Catalogue, 2d. era. Saplatal, Science Depot, Hire and 
1 e ottenham - eourt - rad, near British 


Instruction in Giass-blowing. Vacuum 
pumpe, ap vacua tubce do ord-. -H. NMWDoI p, G, Calthorpe- 
street, W 


„Drawings, Tracings, &c. for Inventors, cheap and 
— Drawing Department, Co-Operative Patent Agency, 


Gas Engine for sale, quite new, in very good order. 
Never been used. Cylinder 10 loin. by Ain. What offers ?—Pvavis, 


gener h Instruments 
ete, with two Leclanche 


Lin. Sextant by Troughton and Simms, for astro- 
* cost £25. Price £10 10s.—8., 20, 


3 Telescope, 4in., quantity e in case, 


generic its own gas while 
hafs paa eee 6s. Litho, 
e 


Simple and compact. 
„ 3 stamps. — A. Doaaineton, 


Double- cylinder Gas Engine, impulse twice every 
mtoi on. 9 pn Litho, 3 stamps.—A. Dosarmeoron, 


Half horse-power Horizontal Engine Oastin astings, 
pat in cylinder, 138. 64. Drawing. 1e an: Lith 
etamps.—A. D mainoton. W 
* The a Dre D 3a. 9d. 
orginegs, 3s. „ 8 A. D x 
3 wing stampa. -A. Don zise ron, West Gor 


Machine, self-acting feed motion. 


3 do Be e 22 tae id eB ete cylinder, 12s. 6d. ; 
Den Gaal n stamps.—A. Doasineton, 


3s. Forsings: Is. 2d. 
148. 6d. 

ester. 
Model Horizontal Engine Castings. Izin. by 2in. 


as soft, sound, and 
est 


Plates, 
of 


New and second-hand, 


Oxygen Gas. compressed in cylinders, handiest and 
ea est for limelignt. — Cranxsen, Compressed Gas Chemist, 


Bartlett's-buildings, E.C. 
Oxygen Gas, c essed into iron bottles, liquid 
acid.—COrarxesow, Compressed Gee 


r 
alioa Sde and 0 
“Our Gas, ressed into i bottl 
gen com nto iron tles ; e 
on 55 nal er eA IA, Bartlett's- buildings, Hole c 


Brassfinishing, Lacqnering, Bronzing. Old Work | 
re-lacquered or bronzed equal to new.—A. B. Haicur, 12, Albert. 
me 3 and 25, Harcourt-street, Maryle ebone- 


aron Gin. dia., either circular or square, ram about atn. or din, 
riss abont Gin. or less between platen and bead.— 
(letters only) H. B., 2, Birdcage- walk, Stamfoid-hill, N. 
retwork Patterns.—Book containing over eighty 
fall size patterns. Testimonials on application. Ia. 2-8 
BOcKWaY, Mariporoush. J 


Hydraulic Press (second-hand) wanted, with platen | 


: 


anted. 
Agents Wanted. orp ’s celebrated Im ed 
AERA Wentel, Morpa t lepre" Teed gae? 
Monreax, inesr, @ issuer T 


1 


32 Microscopes, by Adams, Amici, Baker, Dollond 


B Maun Pritchard (Goring's `“ En 3 "Js Darley, and e 
eld makers.—J. Mara tt, Junior, 224, Regent- 


Wanted, T-rest for 43 Lathe; also agave 55 
Machine. drill up to jin., with drills.—C, 6, Oakfle:d-place, 
Clifton, Bristol. 


Wanted, piece of well-seasoned Straight: grained Green- 
heart, 7ft. long by Sin. by Ifin. —Price to J. 8 
leigh Salterton. 


cheap and easily removable. State lowest price. —T. H. G. 
Mackay's Library, 165, Albany-street, Reg: nt’s Park. 


Platinum Rife 18s. to 208. per ounce given. Old 


erucibles, foil 5 @o.—Baaxccsy, Auchenhove, 
Lumphanan, abecdeonsk 
Wanted, second-hand 7in. screw-cutting Lathe, also 1 


h.-p. Engine and Koller.—Jznxtxe, 80, Langdon-place, Swanses. 


Wanted, “Model” Printing Press. Guaranteed in 
perfect order.—287, Crystal Palace road, L. ndon, S. E. 


. Wanted, Electric Bell with Fittings, under 4in., Dome, 
3 and Switch, cheap —D. J., 56, New Kent - road , Londen, 


Wanted, Vols. XXXVII. and XXXVIII. ENGLISH ME- 
CHARIC, unbound. State price.—Joa Kitscan, North Bondgate, 
Bisho 285 Auckland. 

nited States” Business Directory (recent). State 
price to Fuanivat, Bucknall New- road, Hanley. 


Wanted, Inventors to send particulars of Inventions for 
sale. —Invaroas’ Co-orsgativs Parzxt Aozyrcr Outer Temple. 


Deer Horns Wanted.—M. Day, Hook and Handle Manu- 
facturer, 56, Driffield road, Old Ford, London. 


Addresses. 
To Invicta.“ - For Jay Jay See,” address J. J. CAIN, 
33, Albert-street, Millom, Cumber and. ` 
“Condensation on Galvanised Roof 
“ Btove” (65798 ong write—T. PaLLisTER, 79, George road, 
Newcastle on-Tyn 
Wanted, 8 8 of Split Pin Manufacturers. — W. MOR- 
LBY, 65, Walmer road, Plumstead. Kent. 
Would “ Back woodsinan.“ who replied to query 54536, 
kindly forward his address to 88, southampton- street, Reading ? 
Heemorrhoids.--Will “ Jeroom ” kindly send Ointment 
(gaclosing his address) to B. J., The Rowans, Rowley Park 


Situations. 


with practical knowledge, Christian Home, progressive 
Drvon Ecacraorarnic Association, Plymouth. 


ne — 
18c. HEAVY ROYAL GOLD SOLID WATOH 
corpo LADIES or GENTLEMEN'S. 


| Gay ais order to secure new customers for goods of our own manufac- 
tare, we will forward, en paid fone an 1 in the United 
Kingdom, one of our Heavy id Watch Chains, at s 
Praises ce one condition . vou 9 same to your 
fences ann distri the Catalogues we send with it. You 
ia this we selling other J e STANDARD 
QUALITY, 61271515 TEED TO are SATISFACTION , and upon 
which we l ook to make our profit. sum of money anda 
naa Jabour will thus 5 von ro obtain a Valuable Article of 
e e 
We wan only send out a limited number of Watch Chains at the 
price named below, and to protect ourselves from Jewellers and 
others ordering in quantities, not more than one Chain can be poses 
to 1 one person ; but after ha order and others are required. ar 
any number of 18. SOLID GOLD WATCH CHAINS, 
8 at the rate of 84s. per ounce. and which you will have no 
Moalig disposin is tyes a profi 


y's Sol ine (nearly Iz yards long), 3s. or 


36 Sta 
2. Gent's ‘Solid 8 om lo Albert, Is. 34. or 16 Stamps. 
3. Gent's Solid Double Albert, 2s. bah 26 Stampa. 
4. Lady's cols Necklet, with ring and drops eomplete, 28. or 


36 Stam 
Warranted ampe nd most Fashionsblo Patterns. 

Yon will find nothing mere appropriate to give, if you wish to 
make a Wedding, Birthday, or other present, than our truly beauti- 
Our Company is old esta ed and reliable, and only 

articles are sold. 
go Newcombe, of 37, Northumberland- das a rye kp writes. 
Much pleasure in acknowledging chain, lam agree- 
payable to M. Green. All 
Kindly name this paper in your 
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9? 
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ably surpriscà and pleased.” 

Please remit where possible, by F. O. O 
orders by sent off at once. 
letter or order. 


THE CROWN JEWELLERY COMPY.., 


12, CATHERINE ST., STRAND, LONDON, W.C. 
HARMON IUM and AMERICAN. ORGAN 
FITTINGS of every descri tion. Esteves, best quality, 
ius. 6d. per cet urban and Co.'s celebrated Reeds, 108. 1 


28. set extra. Pans. Bellows, Keys. &c. Com N „Btamp. 
-W. HANDS and CO.. Organ Bu 1 Red for 


TUBACCONIS1S COMMENCING. 
— “ A Pamphlet (8 9 0 HOM, TO COMMENCE 
BIN ESSB P e ABLY o £500. 3 
YERS and OO., Cigar and 18808 o Merchants, 1 09, 
rgad, London. 


Wholceale and Export Only. Telephone No. 7541 


(55520) and 
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„Holly Bank, Bue ` 
Wanted, small Observatory for 54ft. telescope ; must be 
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Medical Electricity, Magnetism.— Assistant . i 
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COMPLEXITY IN MACHINERY. 


ii is often asserted that a piece of 
machinery or apparatus is too compli- 
cated,” and therefore not to be trusted; 
but if the judge who thus glibly condemns 
is subjected to a little cross-examination, it 
is soon discovered that his idea of complexity 
will not bear a critical examination. It isa 
demonstrable fact that with the progress of 
invention, and for that matter, of civilisa- 
tion itself, mach nes have tended to become 
more complicated, but this very complica- 
tion is a proof of their greater efficiency; 
for, otherwise, the law of the survival of 
the fittest would have relegated them to the 
scrap-heap. When, then, we hear a piece 
of apparatus condemned because it is appa- 
rently complicated, we must first determine 
what is meant by the term; and, secondly, 
whether the parts of the machine are really 
so entangled together as to lead to frequent 
derangements. A locomotive may betaken as 
an instance of so-called complicated ap 
ratus; but it is matter of common kaowledgo 
that it is an efficient machine, and no one 
now ventures to of it as too com- 
plicated.” The subject was brought pro- 
minently forward at a meeting of the 
Bociety of Arts last week, when Mr. Hiram 
Maxim described his wonderfully complex 
automatic gun, and Prof. H. 8. Hele-Shaw 
read a paper on the evolution of machines. 
With an increase inthe number of parts in any 
given apparatus there is necessarily an in- 
crease in the number of points at which 
failure may possibly occur; but the doctrine 
of evolution applied to machines shows that 
increased Sous plexity is simply a synonym 
for increased certainty of action. Prof. 
Hele-Shaw has compiled a table showing 
the number of parts belonging to the pro- 
ing machinery of a first-class Atlantic 
steamer, and very formidable the figures 
look in that shape, when we find that the 
engine has 6,000 separate pieces, and count 
up all the bolts, nuts, pins, rivets, &c., used 
in the engine and boiler ; but ne mechanic 
considers the term complicated ” applicable. 
If Watt had been commissioned to achieve 
a similar 5 55 ae oe it 
necessary, in his day, to multiply the num- 
ber of engines, merely to obtain the requi- 
site power, and his machinery would have 
been correctly designated as complicated. 
Denys Papin, so long ago as 1690, suggested 
the use of the cylinder and piston, but after- 
wards employed, or endeavoured to employ, 
the Meio Savery, because of the difficul 
in ing these large cylinders,” of whic 
he had had ienoe. The complicated 
machinery of our engine shops has removed 
in's Achoulty, and, as we know, the 
evolution of machines is still progressing. 
Humphrey Potter complicated the steam- 
engine when, to save himself personal 
trouble, he fixed his strings so that the 
engine should work the valves automatically, 
those who took up Potter’s idea made 
the machine still more complex by their im- 
provements. Watt left us the steam-engine 
in a far more complicated state than he 
found it; but, except in a few details, no 
improvement which has resulted in simpli- 
fication has been made; for the removal of 
the condenser, necessary as it is in some 
cases, reduces the efficiency of the machine 
as a heat engine. The few details in which 
simplification has replaced complexity are 
found in those portions which were of much 
trouble to Watt, for the reason that he could 
not find materials or skill to make what he 
required; but in these instances the com- 
plexity is removed to the workshop, in which 
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the steam-engine was the forerunner of 
improved tools. A steam-engine of the 
reciprocating type is, however, a complex 
machine in the sense that a backward and 
forward motion is first produced in order to 
attain a rotative one; but it is certain that 
the engine which will give the rotary motion 
at once will be more complicated than the 
well-known type. This point gave rise to 
an interesting discussion, for Prof. Hele- 
Shaw had stated in his paper that machines 
had not only been unsuccessful because 
proper materials had not been forthcoming, 
but also because attempts at improvement 
had been made upon wrong principles. A 
striking example of that, he said, is fur- 
nished by the immense number of unsuccess- 
ful rotary engines, which are the outcome 
of false views of the value of simplicity in a 
machine. It is proceeding in a wrong 
direction not only on machinal grounds, 
but also because it is opposed, on certain 
general principles, to the best method of 
employing steam as a working agent; it is, 
as Reuleaux puts it, ‘‘ One example of 
that tendency to aim rather at what 
we might call the bravado in machine 
construction than at the attainment 
of practically useful results.” Rotary 
engines have, however, proved successful 
in a measure, under suitable conditions, and 
the chairman, Sir F. Bramwell, expressed 
the opinion that those who had attempted 
to solve the problem deserved thanks, which 
brought from Prof. Hele-Shaw the explana- 
tion that he was not referring to the efforts 
to make ro engines, but to the way in 
which those efforts had been made through 
ignorance of the principles applicable. He 
believes the Tower spherical engine, a mar- 
vellous piece of mechanism, is really a 
success; butit is so because the inventor had 
struck out a new line. The motor, though 
externally simple, is really made up of 
elaborate arrangements, and requires thirty- 
two figures to completely explain its action 
and various parts: hence it might be looked 
upon a8 & V complicated machine, 
whereas its complexity is necessary to its 
efficiency, and renders it perhaps the best of 
the rotary type. What is true of the steam- 
engine is true of other machines: evolution 
leads to complexity, and complexity to 
1 efficiency. Compare the ini- 
enry with the old Matchlock, and the 
Gatling with the Maxim gun. The latter 
carries the cartridge to its place, locks it in, 
fires it, withdraws the case, and ejects it— 
all by the force of the recoil; it will, in 
fact, when once started, go on firing until 
some portion breaks down, or the supply of 
cartri ges is stopped. But Mr. i 
proper y objects to the term ‘‘ complicated ” 
ing applied to his ; it might have 
been mado to load and itself, without so 
much of what is called complication; but the 
arrangements were introduced in order 
to ow of the magazine being placed 
under instead of over the gun. This 
question of complexity is well 
emplified in the case of the lathe. 
what a complicated machine has the po 
lathe developed, not only in itself, but in 
its accessories also! What has been 
evolved from the simple corn-mill of 
the time of Mithridates (circa 80 B.C.) we 
see in the high-grinding”’ mills, which are 
almost absolutely necessary to deal with 
the hard wheats of Hungary and some 
parts of the United States. Clocks and 
watches, too, become more complicated as 
they attain a higher degree of efficiency, 
and the clumsy printing press of Franklin’s 
time has become the complicated machine 
which can now be seen in many newspaper 
offices. With an increased number of parts, 
there is necessarily an increased liability to 
derangement; but that is out of all propor- 
tion to the increased efficiency of the ap- 
paratus, for medern presses now print 
millions of copies to the hundreds of their 


plicated.” 
phraseology, ‘‘ Evolution is a change from 
an indefinite, incoherent homogeneity, to a 
definite, coherent heterogeneity, through 
continuous 
tions.” 
clearly comprehended by those whose objec- 
tion to the most efficient railway brake is 
expressed in the simple, self- satisfying 
opinion that it is ‘‘ too complicated.” 
do not ask whether it is efficient, whether it 
does the work it is intended to do; but look- 
ing only to the number of its parts, they 
conceive the idea that itis too complicated, 
and cannot be successfully utilisedin practice. 
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older prototypes. We see at one end a roll 
of paper, at the other we find the printed 
copies of a newspaper tumbled irto a 
basket, folded ready for the wrapper on 
which the address is written; but no one 
who comprehends the machine calls it ‘‘ com- 
To quote Herbert Spencer’s 


differentiations and integra- 
That phrase will, no doubt, be 


They 


A student of Reuleaux’s ‘‘ Kinematics of 


Machinery — that is one who comprehends 
the analysis of machines as a chemist under- 


stands the composition of the various sub- 
stances which come beneath his ken, would 


never speak of a machine as being too 


complicated,” when the very complexity is. 
nece to attain the efficiency aimed at 


by the designer, for he would see, as Herbert 


Spencer sees in connection with progress 
generally, that ‘‘ throughout that rearrange- 
ment of parts which constitutes evolution, 
we must nowhere expect to see the change 
from one position to another effected by one 
continuous movement in one direction. We 
shall everywhere find a periodicity of action 
and reaction, backward and forward motion, 
of which progress is a differential result.” 
The analysis of machines is the science which 
really underlies invention; it teaches the. 
simplification of parts and their combination 


into a complex whole the definite coherent 


heterogeneity of Herbert Spencer. 
ö OO mgee 


ENGINE-MAKING AT HOME.—III. 
: The Cylinder. 


VERYONE who has the slightest acquaint- 
ance with the mysteries of engineering design 

is aware of the fact that very much which passes 
current for theoretical design is really empiricism. 
—that is, the result of rules deduced roughly from 
actual practice ; and further, that proportions are 
sometimes given to pieces of m ism utterly 
in excess of those demanded by the resisting 
strength of materials, proportions decided in point 
of fact by considerations of convenience rather 
than of actual strength. Water pipes and steam 
linders are cases in point. If we calculate 


prenn of 50lb. of steam in a cylinder of 32 in. 


T= -:06 D+ 2 
Where T = thickess, D = bore; and we find 
that this gives us: A 
06 x 3°25 + 2 = 395in. 
or a trifle over jin. 

Well, we know that this thickness is rather 
out of proportion to so small a bore ;—that 
if the cylinder were one or two inches 
bigger, jin. would still be thick enough. But. 
if we lessen the metal very much we run the 
risk of an unsound or brittle casting, or a casting 
too hard to bore. So we take the fraction of an 
inch next below our calculated thickness, that 
is in:, and feel sure that we have ample thick- 
ness in our cylinder, allowing a zin. for rebor- 
ing at some future time, if necessary. 

e area of the steam ports requires a little 
attention, and should maintain some definite 
relation to the piston speed. Steam does not 
travel, and is not capable of travelling, at an 
indefinite or infinite rate of speed, as some may 
imagine; neither is it capable of forcing its way 
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| Length of stroke is an arbitrary dimension some- 
times taken at twice the bore, oftenless. I have 
made it a little less than twice—viz., 6jin. The 
flange thickness may be; of the cylinder thick- 
ness: 


through a narrow passage without loss of pressure 
by friction, any more than water is capable of 
travelling through narrow pipes without its 
pressure being reduced thereby. Hence steam 
ports should be large enough—that is, should 
bear such a due relation to the piston area, and 
to its velocity, that the full force of the steam 
shall be exerted. Thus a common rule is to 
make the area of the port equal to ‘057 area of 
the piston in a high-pressure engine, presumably 
ot moderate 8 such ratios varying with the 
speeds in different engioes. Taking, therefore, 
the port area as 055 0 


3125 x 4 = °4166, or say jin. 


Having settled these more important dimensions, 
| let us go to work, draw ont our cylinder to full 
size, and make it. 

“ Lagging up is the usual method adopted in 
making cylinders of moderate dimensions, but in 
this instance we turn from solid stuff. We shall 
joint, of course, for the convenience of the 
moulder, and the joint will run in the direction 
shown in Fig. 18. To include the“ head metal 
and prints we shall require two blocks, roughly, 
14}in. by 44in. by 23m., and these we shal! 
dowel together with two dowels, fitting tightly 
into the joint of one half, loosely into the joint 
of the other. Supposing we have no centre 
plates,. the cylinder being small, we can 


the piston area, with a 
piston velocity of 300ft. per minute, then 

055 x 8:2 = *45I0 area of port. 
Let us make the length of the ports equal to half 
the cylinder diam. Izin. (quite arbitrary). 
Then 4510 = ‘36 width of port, say fin. The 
exhaust will be double this, or I iin. by jin. 
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screw together in the manner shown in Fig. 21, 
using 2hin. screws, and letting their heads down 
through a centre-bit hole, ‘so that we can turn 
the 3in. prints without running foul of them. 
Rough down, using a turning gouge, and (saving 
those who are adepts at turning, and prefer the side 
chisel)scrape the bodyto a finish with a firmer chisel, 
to 3zin. diam.—the belt standing jin. above this. 
Fig. 22 gives all the finished dimensions of the 
pattern. 8łin. over the faces of the flange 
recesses allows for turning, and 3in. diameter of 
prints allows }in for boring. The din. ves 
allow for the 5 of the flanges and the hollows 
at their backs. ə prints at the ends of this 
pattern are made as shown—parallel. 


Prepare two flanges, which need not be 
dowelled together in this case; the body being 
already dowelled—saw out four half-circles 5 in. 
diam. by Tin. thick (rough dimensions). Plane 
one face and the joint edge of each true, and 
screw upon a true wood face chuck (Fig. 23) 
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first bringing the edge of one half flange against 
a line drawn across the centre of the plate, 
and screwing it fast with two wood screws putin 
from the back, afterwards bringing the edge of 
the other half-flange to that of the first, and 
strewing it in like fashion. Bore and turn to 
dimensions (Fig. 24). The flanges should just 
be thrust tight by the hand into their grooves, and 
need not be screwed or bradded. 

For tho cylinder foot prepare two pieces, 7jin. 
by 2jin. by lin. thick, all finished dimensions. 
Guage two corresponding edgesto jin., and placing 
them together, mark a portion of a 33in. circle on 
the ends, cutting these gauge lines. Work 
through this curve with a paring gouge or round 
pane, and cut out portions besides to fit over the 

lt of the cylinder, and over its flanges, the ends 
of the curves being also rounded a little to fit the 
hollows of the flanges (Fig. 25). At this stage 
take the cylinder body apart, and laying the half 
containing the dowel kolese on a true board, 
check one half of the foot, with a set square (Fig. 
26), and if not atright angles, or if, as is most 
probable, it does not bed properly, chalk the 
cylinder and ease the foot where required. When 
fitted, screw in place, put the other half of the 
cylinder in position and get its half-foot also to 
correspond with the first. Then unscrew, rebate, 
and hollow the back (Fig. 18, a, 4), and replace 
finally. The joggle on the face (Fig. 18, b) will 
not appear till the casting is planed, when the 
feet, being planed back on each side, will leave it 
standing above. 

Small brackets (Fig. 18, 19, e, c) will be fitted 
between feet and flange, ,°,in. thick—,';in. because 
they shall stand back vin. from the faces of the 
flanges when the latter are turned. Fit in with 
gouge and chisel, glue and brad. In glueing por- 
tions of patterns together, be sparing of glue, for 
if you get it in superfluous amount working out 
of the joints in the sand. the mould will become 
torn and damaged thereby. A very small quan- 
tity of glue, moreover, will suffice to make a 
strong joint if the latter is closc fitting. 


We come now to the provision for steam ways. 
The first piece we shall require will be a block 
ijin. by 2}in. by Ijin. (finished dimensions) to 
form the metal round the passages (Figs. 18 and 
19, d,d, d). Strike the curve of the cylinder on 
each end of this, and work until it fits round the 
body between the flanges, taking care not to 
reduce the thickness below the 1 jin. on the edges. 
Prepare a piece for the steam-chest face 63; in. by 
Jin. by 4}in. (finished), to include the hollow on 
the back, and dowel it centrally upon the passage 
block on the opposite face to that just curved, 
being particularly careful to keep the edges of 
each parallel up and down (Fig. 27). At this 
stage it will be well to fasten the passage block in 
position to be sure that our height is correct, and 
that it is both parallel with the joint and central 
with the cylinder body. To do this, lay the joint 
of the cylinder on a true board, and placing the 
saddle piece with its flange on the back, try with 
set squares held against the flanges (Fig. 28), 
until we get equal dimensions from the latter to the 
body, viz.: Imin. Then lay a straight- 
edge across the face of the flange, and whichever 
way it is turned up or down, or across, we should 
measure alike, 3jin., from face of flange to joint 
of pattern. If we find that it is out of parallel, 
a shaving or two must be taken off the joint of 
the passage block where necessary. When all is 
correct, set the block by running a couple of 
screws through it into the body. 

Beyond the ends of the flange (Fig. 19, 27) 
the passage block follows the curve of the passage 
core with a radius struck from tho centre of the 
cylinder—viz., 2jin. Work this with a chisel, 
and let it merge into the flange with jin. hollow. 
Then the flange edges standing out beyond the 
block at the sides, have to be gauged to }in. thick, 
and these also will merge into the block with }in. 
hollows, 

Lastly, upon the flange add the valve facing, 
44in. by 2}in. by jin., and upon this again brad 

three prints for the passages (Fig. 19). The 
middle print will measure ]%in by 13, the two 
passage prints lin. by in., and all alike 
will be, say. zin thick. The exhaust print will 
be fastened on exactly in the middle of the 
facing, and the two port prints zin. away on 
each side. ‘These dimensions, of course, are 
measured on those faces of the prints which go 
against the flange, and their ends and sides both 
taperaway from those dimensions—say, :A,in. Note 
that the perts are slightly rounded in the corners. 
118 is to prevent the face of the valve from 
being cut and grooved, The corners of the prints 


rubber tube and carried under the crossing rails, 
—the rubber tube entcring the wooden box or 
trough at both ends for a short distance to guard 
against damp and injury. At level crossings, 
where ordinary wheeled vehicles pass over the 
metals, the conductor is carried in strong wrought 
iron tubing, which is securely fastened to the 
sleepers. In order that the experiments might 
thoroughly test the merits of the invention. 
a portion of line was chosen on which there 
are two drawbridges for crossing rivers, 
26 switch or other rail crossings, and 47 
places where the public highway has to be pro- 
vided for. The circuit with station instruments 
is completed in the usual way by means of 
ordinary telegraph wires. In cases where the 
induction current is used, it is advisable to have 
the wires parallel for as long a distance as 
possible, and comparatively close to one another. 
For that reason the new telegraph car carries 4 
2in. iron pipe suspended 7in. above the level of 
the rails. In this pipe is a rubber tube lłin. in 
diameter. containing 90 convolutions of No. 14 
(A. G.) copper wire, singlé- braided and paraffined. 
so connected as to form a continuous circuit about 
a mile and a half long, and presenting about 
three-quarters of a mile of wire parallel to the 
primary line wire between the rials. The return 
portion of the coil is taken back through a rubber 
pipe which runs up to the roof of the car, with 
the object of removing it as far as possible from 
the lower branch. The terminals of the car, or 
secondary, circuit are taken to a key for trans- 
mitting. thence through the back contact toa 
delicate polarised relay devised by Mr. Phelps. 
which acts as the receiving instrument through 
an ordinary sounder placed ona sounding-box 
above the glass shade covering the relay. The 
car is fitted with a battery of five cells, one of 
which is used to work the local sounder, the 
other four to transmit messages. The current 
passes from the front contact of the Morse key 
through the coil, and through a “buzzer” or 
rapid current breaker, which causes a humming 
noise resembling that of the bce. This 
** buzzing” is, of course, broken up into Morse 
characters by the key, and they are received at 
the station in a telephone. Messages are 
sent from the station to the train by a battery 
of about 12 cells, capable of giving a 
current of about 12 ampère over the line, the 
transmitting instrument being a pole-changing 
key of special design invented by Mr. Phelps. 
Experiments have been going on privately tor 
some time, but on what was regarded as a test 
trial before experts, words were distinctly trans- 
mitted while the train was travelling at tho rate 
of 25 miles an hour, a heavy snowstorm prevail- 
ing all thetime. Messages have, however, been 
clearly and unerringly transmitted while the 
train was travelling at 40 miles. It is worth 
noting that on one occasion, when, owing to some 
repairs to a trestle bridge, the line wire was for 
some distance actually four feet from the coil. a 
message sent from that spot was received at the 
terminal station. the signals being perfectly 
distinct. It is much too early to assert that the 
system will be available under all conditions, but 
it has been proved and tested: the remainder can 
he left to the developments of the future. 


will therefore be rounded similarly. The ex- 
haust branch is turned to dimensions (Fig. 29), 
and its flange is turned without a joint, and 
slips over the print just easily (Fig. 30). Then 
the branch is cut to fit against the steam-chest 
flange (Fig. 31), until its centre measures 22 in. 
from the centre of the cylinder (Fig. 18), and a 
couple of small hollows are ‘glued in to fill up the 
angular space (Fig. 32). We do not screw 
this branch permanently in place, for then 
the moulder would have to lift away the sand 
above it with a “drawback,” which is neither 
necessary nor desirable in this instance. So we 
make a sliding dovetail in hard wood, screw it on 
the end of the branch, and let it slide in a corre- 
sponding groove cut in the side of the passage 
block (Fig. 33.) This cannot shift during the 
ramming up. and when the cylinder body is 
lifted out, the branch is afterwards withdrawn 
into the space left by the body, leaving the 
flange behind. A piece of flat loam cake, which 
the moulder. has taken the precaution to lay 
against the face of the branch flange, is now 
removed, and into its space the flange is drawn. 
the cake being ‘replaced after the mould is 
finished. The above is one of the few instances 
where a sliding dovetailis preferable to wires 
in loose pieces. 

Prepare two blocks to Fig.. 34 for pump 
facings, and fasten them upon cylinder in posi- 
tions shown in Fig. 20. 

The passage core box need not be built up as 
in the case of a large cylinder, but can be made 
from two blocks of solid wood dowelled together 
and worked: according to dimensions in Fig. 35. 
The curve section a is worked to a IIzin. 
radius with concave templet A (Fig. 36); that 
marked b is worked to a 2,iin. radius, with 
convex templet B. The thin strips 12 by $ by 
a give the chipping allowance on the edges of 
the ports. The curved portion, C, fits the 
cylinder core, and the portion, D, without the 
dotted line, drops into the print. The exhaust 
core box will be made to the dimensions of Fig. 
37, which represents one half laid open in the 
joint (Figs. 38, 39, 40), showing the sections 
across the centre line, and at the two ends. 

Too much pains cannot be taken with these 
core boxes, since a small amount of error where 
we havo but in. of metal may readily reduce 
that metal below its properthickness, and then the 
probabilities are that we shall get the casting 
spongy in those places, and that the air holes will 
make an opening from one passage into another.. 
Such casualties do sometimes occur even in 
larger cylinders than ours. Therefore, use 
templets, and be sure that lengths of passages 
and curves of same are correct. Hollows need 
not be put in the boxes to match the rounding 
of the prints—the moulder seeing the prints 
rounded will rub the cores to match. No pro- 
vision is wanted for the central core. 

I have said nothing about taper. In so small 
a pattern we can ignore that. Yet even in 
this a pattern-maker would put taper by mere 
force of habit, taking just one extra shaving off 
the lower portions of the work, or bearing harder 
there when glass-papering. At any rate, the 
difference, though imperceptible with the rule, 
can be detected by calipers, and is sufficient to 
allow ease of delivery from the sand. 


MILLER'S NEW ELECTRIC METER. 


Neen improvements in electric meters have 
deen recently patented by Mr. L. B. Miller, 
of Bolan-street, Battersea, S.W., which arc 
applicable for instruments intended to measure 
amperes, volts, or volt-ampères. At the lower 
end of a vertical brass tube a coil or coils of in- 
sulated wire és wound. having the ends connected 
to suitable terminal screws fixed in a circular 
wooden base. Inside the brass tube (which has 
its sides cut away for the greater part of itn 
length) there is a closely-fitting glass tube closed 
at its lower end by fusion. At the bottom ot 
the glass tube, where it is within the wire scien- 
oid, there is a small quantity of mercury, and 
over this some alcohol coloured red. [lcating 
in the mercury and alcohol is the plunger of the 
instrument, the construction of which is us 
follows:—A small piece of sheet charccal irou, 
thin and extremely soft, is bent into a tute. 
This forms the core of the solenoid. A piece of 
glass tube similar to a thermometer tube, but 
not so thick, is fused to the top of a short length 
of glass tube of such an internal diameter tnat 
the iron core will just flt into it and project u 
short distance underneath. Into the bottom of 


TELEGRAPHING TO AND FROM 
TRAINS IN MOTION. 


HAT promises to become an historical 
event in railway signalling was witnessed 

last month on the New York, New Haven. and 
Hartford Railroad, when the system of com- 
municating between moving trains and tho 
stations along their route, invented by Mr. Lucius 
J. Phelps, was successfully experimented with. 
It will be remembered that several inventors 
have already turned their attention to this subject. 
and there are not a few more or less feasible 
schemes which, judging by appearances, will be 
heard of no more now that Mr. Phelps has dis- 
covered a means of utilising an induced cur- 
rent instead of having an electric rail” to 
convey the current. His conductor consists of 
a No. 12 American gauge insulated wire, which 
is placed in a 3-Sin. groove made in string-pieces 
2in. square in section, and covered up with a lid 
3-Sin. thick. The string-pieces are mounted on 
blocks nailed to the sleepers, midway between 
the metals, so as to bring the wooden trough 
containing the conductor to the same level as the 
rails. At crossings, the wire is inclosed in stout 
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the iron core are fixed four small guides to keep 
the plunger central. The core and the glass 
surrounding form“ the plunger,” and the pro- 
longation of the glass upwards the “ indicating 
tube.“ The level at which it will float is found, 
and there a small hole is made through the iron 
or through both iron and glass. In order to 
increase the buoyancy of the plunger the patentee 
sometimes surrounds the iron core below the 
glass with a small ring of ebonite. The top of 
the outer glass tube is closed, either by fusion or 
with an indiarubber stopper, having previously 
formed a small guide of twisted wire to keep the 
top of the indicating tube at the centre of the 
outer glass tube. The spirit cannot, therefore, 
evaporate, and the instrument may be easily 
transported, and even inverted, without being 
damaged or disarranged. 

The action is as follows :—When the current 
passes round the solenoid the iron core of the 
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this movement may be utilised in various forms 
of electrical measuring instruments. 
When the instrument is required to measure 
we i the solenoid is covered with a few turns 
of thick wire placed in the main circuit; when 
volts are to be measured, thin wire offering a 
high resistance is used, and placed as a shunt to 
the main circuit; and when volt-ampéres are to be 
| measured, the solenoid is either wound with both 
main and shunt wires, or theselenoid with the main 
wire and the core with the 1 N wire, protecti 
the latter from the mercury by guttapercha, an 
making suitable flexible connections. Fig. 1 is 
à central vertical section of part of the instru- 
ment, and Fig. 2 shows details drawn to an en- 
larged scale, the lower portion being section on 
line e—z, Fig. 1. Referring to the drawings, a is 
the solenoid, ) the protecting brass tube, c the 
outer glass tube, d the mercury, e the alcohol, I 
the iron core, i! the iron guides in the core „* 
the small hole in the core at the junction line 
between the mercury and the spirit, i the glass 
portion of the plunger, j the indicating 2 k 
a screw for regulating the position of the iron 
core, k' a piece of ebonite interposed between 
the screw „ and the bottom of the tube, / a 
washer interposed between the nut m and the 
base of the instrument n. 
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plunger is attracted towards the centre of the 
solenoid. Directly it commences to move down- 
wards the small hole or valve at the junction line 
between the spirit and the mercury is covered 


up by the latter, and the spirit inside the plunger, 
having no exit, is forced up the bore of the 
indicating tube for a distance depending on the 
‘power of the current to drag down the iron and 
‘glass against the buoyancy of the mercury and 
‘spirit, a small movement of the plunger neces- 
sarily cone a large rise of the spirit in the 
fine tube. The patentee has found by experi- 
ment that if the core is about two-thirds of its 
length within the solenoid, and moves only 
through a small distance, the rise of the spirit as 
shown on a conveniently placed scale is propor- 
tional to the current strength when the glass and 
core are quite cylindrical and the iron very soft 
and thin. If these conditions are not fulfilled 
the readings will not be proportional, but must 
each be marked separately on the instrument. 
If, however, some other non-magnetic material, 
such as ebonite, is used instead of the glass, it 
may be turned till its shape is made such that 
the distance it will be pulled down is strictly 
roportional to the current strength. Therefore, 
by constructing a core in the manner described, 
that floats in mercury or, preferably, in mercury 
and a lighter fluid that will act as a lubricant, a 
vertical movement that is strictly proportional to 
current strength may always be obtained, and 


BRITANNIA COMPANY’S FOOT- 
POWER CIRCULAR SAW. 


As the Architectural and Building Trades 
Exhibition, recently held under the auspices 
of the Society of Architects at the Floral Hall, 
Covent-garden, the Britannia Company exhibited 
their newly-patented circular saw, which is 
shown in the annexed illustration. This machine 
is, in reality, a combination tool especially adapted 
for pattern makers, cabinet makers, joiners, 
picture frame makers, and all workers in wood. 
The gear gives a speed on the saw spindle of 
1,500 revolutions per minute with ordinary tread- 
ing, and the machine runs so easily that the saw 
wil actually cut 3ft. 8in. of lin. mahogany after 
the foot is removed from the treadle, and with a 
saw of the requisite size, hard wood up to 4in. 
thick can be cut. Grooving is done by the use 
of a thick saw set on the skew with washers, and 
fret-cutting can be done by removing a portion 
of the table, and attaching a cam to the spindle 
in place of the circular saw, the fret-saw being 
suspended from an arm overhead. Curves can 
be cut in pine or mahogany 4in. thick. Dowelling 
and drilling can be accomplished by the appliances 
shown on the right-hand side, the machine being 
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owerful enough to bore up to 2in. in diameter. 
15 suitable saws i ee picture-frame 

mouldings can be mitred up without any planing 
and by the aid of the adjustable E T sorts 
of saw-cuts can be made. The machine will be 
on view at the Building Trades Exhibition, and 
will be 7 15 tested; but meantime, marine 
examined it, we can say that it is an economi 
and very useful tool. 


AND TEMPERED 


GLASS. 


N Vol XXII. page 599, we gave an account of 
the experiments made by Mr. F. Siemens, of 
Dresden, in the hardening aud tempering of glass 
a subject which, just at the time had attracted 
much attention in consequence of the intro- 
duction of the De la Bastie toughened ' 8 
A short experience with the latter ced 
to show that by dipping the hot glass in a 
bath of oil a state of tension was set up amongst 
the molecules, and the so-called 3 Was 
frequently found to be only a deceptive ening. 
Since that time Mr. Siemens has been steadi 
pursuing his in tions, and has now achiev 
so much success that he recently read a Lar ance 
the N Chemistry Section of the Society of 
Arts, from which we make the following extracts :— 
Having satisfied himself by a series of experi- 


HARDENED 


ments of the true cause of the spontaneous fracture 


of glass, Mr. Siemens invented processes of manu- 
fac by means of which glass may be thoroughl 
toughened, or, as he prefers to call it, hardened. 
The principle upon which the processes depend 
consists in cooling the glass, not in proportion to 
its surface, but to its volume or capacity for heat. 
The method employed will be 83 
by considering a sheet of uniform thickness, which, 
having heated uniformly to a sufficient 
degree, must be cooled on the 9 of its two 
el sides only, leaving the edges uncooled. 
is is done by placing the heated sheet of glass 
between two cold slabs of suitable material, prepared 
in a uliar manner. Uniform cooling of the 
whole sheet is thus secured, no matter what its 
shape, because the edges are not subject to the 
8 influence caused by the 8 between 
which the glass is placed. The plan adopted for 
various articles varies with their shapes; but it is 
on the principle of uniform heating and cooling that 
the author’s processes of manufacturing hard glass 
* these, the t incipal are kn 
ese, the two principal are known as press- 
hardening and satis k but, besides these, there is 
a third, theoretically less perfect than the others, 
viz., semi - hardening or hard - tempering; this, 
th less important, may be advan un 
employed where presses would be unsuitable, an 
ing impossible or dfficult, as in the case of 
bottles, lamp chimneys, &c. 
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— way to the re- 
quisite shape and dimensions, and is then exposed 
to the ant heat of a peculiarly - constructed 
furnace until quite soft; as soon as it has attained 
the temperature, it is placed between 
cold metal p , to be cooled down with a rapidi 
spe varies with the 35 of the glass, but is 
case great. e heating and coolin 
of sheet glass o ordinary thickness last altogether a 
minute and a half, a minute being the length of 
the and a minute that of the cooling 


K It is a remarkable circumstanoe that 
may 


ore it is 
and upon that of the metal plates between 
it is placed whilst being cooled. This 
ormity of temperature, and the total absence of 
$ Pi wopo 1 i cooling, sre 
ns under whi i 

E F © whole operation can 
as z 

as to uce 
e glass hig 8 uired. 
very egree 
yey high eat- 
and must be left 


g is proposed, the faces of the 
presses may be covered with asbestos paper, or even 
cay slabs may be employed. 

i-hardened glass 


the hard-temperin process, of which the followin 
descriptio :—fnished articles, which are of : 
presses cannot be easily applied, 


P. 
iron, which is so arranged that the 
article not touch the inner sides of the 
In order to effect this, the casing is pro- 
rojecting ra ghar e 
uching it o ve 
The casing with the heated artic! © of 
it is algen montis moe the 
a 0 to le the 
heated glase, instead of placing it hot into the 
asing, casing with the glass inside it is in- 
in the heating furnace for the requisite time, 
allowed to cool as before d bed. 
The third 
a peculiar mode of casting hard glass. This 
been introduced on a manufacturing 
experimental castings uced have 
quite satisfactory in every way. 
They consist of floor plates, grindstones, pulleys, 
rs, and various ornamental work. 
is manufactured in the following 
manner. Glass, melted in a tank furnace, is tapped 
Into moulds, as with iron castings. The process 
thes far resembles that e on in an iron 
Sen, but differs from it, inasmuch as a special 


is used in place of sand, and that the mould 
. | Siemens glass showed anything of the kind, to 
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equality of thickness. In the last respect this 
process diffars entirely from those previously 
described, in which only glass of uniform thickness 
can be dealt with. If care be taken that the surface 
of the glass does not approach tho outer casing of 
the mould, it does not much matter how the cooli 
is effected. The great point is that the mould an 
glass should be brought to a uniformly high tem- 
perature, which should be rather above that at 
which press-hardened glass is made. When full 
heated, the mould is taken from the furnace an 
allowed to cool inthe open air, which generally 
acts quickly enough to produce a good hardenin 
effect upon the 335 within. Wben cold, the moul 
is opened, and the glass removed. | 

It will be readily understood, from the descrip- 
tions given, that the three processes differ so 
materially from one another, that hardly avy 
resemblance remains to show that they are merely 
different ways of treating differently-shaped articles, 
in carrying out the principle of keeping the whole 
body of the glass at a uniform temperature during 
the operations of heating and cooling. 

The De la Bastie procees, as well as the ordinary 
tempering processes employed, fail in not bein 
founded on the principle set forth ; glass toughen 
by the De la Bastie procis being cooled in a fluid 
bath, and ordinary glass in kilns, the cooling action 
is most active on the portions offering the largest 
surfaces to the cooling influence, and henoe in the 
one case there is a strong tension or strain in the 
molecules, which causes them to break up spon- 
taneously ; and in the other case, to counteract that 
tendency, it is necessary that the glass should be 


cooled very slowly. 

In the discussion which followed the reading of 
ane paper Mr. E. A. Cowper said thanks were due 
to Mr. Siemens for bringing forward this new manu- 
facture in a practical form. Several of the drinking 
bottles he had seen for some years past, and they 
were very much liked because they were clean ; tea 
could be put in them one day and beer another. 
The question of cutting with a. diamond was a very 
curious one. You oould scratch the surface of 
some of these sheets, but you could not cut it; it 
would not split through as common glass did. 
Probably that was due to common glass being in 
a state of tension, which, when relieved by a 
scratch, caused the glass to fly right through ; so 
that even plate-glass jin. thick would succumb to 


means of obtaining articles of various tints, whereas 
they at present had to search for different stones. 
By this eas they could obtain them, to any 
extent, in various tints, and in any form, by casting. 

Mr. Ludwig Mond said: Asa chemist, he might 
remark that, when the question of glass turned up, 
it was found to be now practically the same sub- 
8 ) ically that it was at the time of the 
Phoenicians. He certainly thought it would repay 
the chemist to attack the question from the chemi- 
cal point of view, and see what could be done, not 


by mechanical pı heating and cooling— 

but attempting to uce new chemical oom- 

pounds which should the qualities desired. 
Mr. Siemens remarked that the glass tuning- 


produced by pouring it into a mould formed of 
a material having the same heat-conducting power. 
In answer to seme remarks, Mr. Siemens said his 
. and that of De la Bastie could scarcely 
com the latter 


pared, h was merely a 
toughtening „ Whilst his was one of manu- 
facture, by means of which he shaped and hardened 
the glass in a single operation, either by means of 
presses, or casting in moulds, and in a new 
manner. e De la Bastie process was only an 

plied after the article was 


additional 3 a 
t; but even for that purpose 


finished, to toughen 
wrong, inasmuch as the cooling influence 
proportion to the surface, whereas it ought 
to act in proportion to the bulk of the glass. Those 
which exposed much surface to the cooling 
influence, cooled more quickly than those of less 


surface, and, uently, there would be unequal 
cooling, which should be avoided. 
The chairman, Prof. Dewar, remarked that 


7 
specimens of De la Bastie’s glass, examined by the 
VCC 
strains, and he should like to know whether the 


which Mr. Siemens replied that it did show some- 
thing of that nature, but not much. 


THE EXPERIMENTS OW FRICTION, 


OMMENTING on the recent iments in 
connection with friction, the Engineer says: 
—If it can be shown that bearings do not give any 
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trouble now, and use very small quantities of oil, 
it may be asked, what does it matter whether the 
coe ficient of friction is 0:01 or 0-001? It is a note- 
worthy fact that, although the Institution of 
Mechanical Engineers set these experiments on foot, 
its members seem to be quite content to place the 
results on record in their Transactions, and do 
nothing more. Surely they are worth a better and 
fuller discussion than they have yet received. The 
most troublesome class of bearings with which the 
engineer has to do are those of marine engines. It 
seems to be quite impossible to work them cool 
without employing quantities of cold water. The 
crack racers of the Atlantic—such, for example, as 
the Arizona or the Oregon - have spray pipes fitted 
over the crank pits; and from these a deluge of 
water is distributed during the whole run. The 
water is never shut off, save for a moment when a 
man feels the bearings to ascertain if they are 
running cool. There is besides a 2in. hose always 
ready for action. Why should all this be neces- 
sary P? It may be said that the great heat of the 
engine - room tends to make the bearings hot. But 
the crank shaft stage in such 1 Aie weare speaking 
of is not hot at all. The cylinders are away far 
up overhead. The boiler-rooms are shut off 
by the bulkhead. We have felt chilly in the crank- 
room, as it may be called, of one of these great 
ships. Why is it, again, that the bearings of a 
hardly e 


locomotive ver heat? It may be taken as 
proved that if a locomotive is properly designed ae 
m ho 


properly worked, there will beno trouble 
arings; yet the loads per square inch of surface 
are very heavy indeed. Take, for example, a big 
end brass; the bearing will be 4in. long and 8in. 
in diameter, the pressure on it with a 17in. cylinder 
and eee will be 27, 240lb.; the bearin 
surface be—allowing one-third of the to 
surface to take the strain—33in., let us say. Thus 
the load per square inch will be 825lb., which is 
much more than is usually deemed safe. In small 
stationary engines, on the other hand, we con- 
stantly find that the bearings give a great deal of 
trouble. Why is this? Have the experiments of 
Mr. Towers wn any light on the subject, or 
>e ped us to the reason why? We think not, or 
rather, we should say, that engineers as a body: 
think not, for we still have hot i Mr. 
Towers to the contrary notwithstanding. 
explanation of hot bearings is that they are in 
nearly all cases due to some bending or 
pinching action. Heating can be set up by a very 
minute cause, and onoe it is started, it will go 
on. In one out of many cases, in fact, which have 
come under our know edge, where a crank pin 
heated persistently, the evil was due entirely to the 
circumstance that the crankshaft was too weak 
and bent and whipped under the strain. It will 
constantly be found that crankshafts will ran quite 
cool, unless the bearings are so far screwed down 
that the crankshaft has very little play. In other 
words, absence of knock and heating go 
together. The received explanation of this is that 
when the brasses are a loose fit the oil gets between 
the surfaces. This may be a partial explanation, 
but not a complete one, because it leaves the fact 
unexplained that bearings will not invariably heat 
because they are screwed up. When hot bearings 
are normal to an engine, we believe— we had almost 
said we know—that something is ouf of square; 
there is want of truth and accuracy. A. 
slack brass is simply a crude expedient. 
for obviating this culty. It permits the 
rubbing surfaces to play about and adjust 
themselves to each other. No properly-designed 
properly-lubricated ing wants to run hot. if 
it heats, it is driven to it, so to speak 
pena les. One reason why a locomotive runs cool: 
that provision is made for a great deal of self- 
adjustment. This is necessary in a machine which 
runs over a comparatively uneven and crooked sure 
face. There is elasticity, and this serves a useful 
purpose. We too often find, however, in steam 
inery that a partial and very mischievous 
elasticity is introduced by the employment of parts 
too small and light for their work. James Watt 
and the early engineers could not have got on at all. 
if they had not made ial provision for want of 
in 5 Thus the oonnecting 
rod was always connected to the beam end by one 
universal joint, and very often there was another 
at the crank shaft end of the rod. The piston-rod 
and parallel motion, and the beam and the air-pum 
tod, were all mutually accommodating. The result 
was that these old engines are running, many of 
them, to this day. 

Returning once more to Mr. Towers’s experi- 
ments, we ask for information as to whether any- 
one is acting on the discoveries—for they are. 
nothing elee—and if so, with what results? W 
confess that we have failed to discover anyone who 
is the better in any respect for them. This ought 
not to be the case. Everyone says that they are of 
great value ; is it wrong to ask ot what value? Are 
they worth something to the community in a pecu- 
niary sense? if not, why not? Nothing is more 
to be tellige we think, in engineering than that 

0 


7 
ux o 


, against its- 


the intelligent, costly, and successful labours of a 
member of the profession should be thrown away. 


It reminds us of the work done by Government com- 
mittees, who take evidence and pursue investiga- 
tions, extending over months, it may be years. 


Finally they report. But nothing comes of the 
report. 


containing little or no oxygen; therefore, the plant 
must have the power 9 deoh water, and 
appropriate only the hydrogen. Hence, it seems 
possible that the cellulose and allied bodies are pro- 
duced by the combination of hydrogen from water 
W dae dioxide, the oxygen of the water being 
emitted. 


it is hot enough to melt paraffin wax. Pour some 
melted paraffin into it, and tilt it about till the 
bottom and sides are evenly covered ; pour off the 
surplus, and when dry you can use for toning, 
developing, or even silvering paper. Of course 
above is only recommended as a substitute for glass 
or porcelain when the latter cannot be readily 
obtained. Paraffin alone may be used if you like. 
I use the Scovill japanned developing trays, and 
find it advantageous to varnish them with thick 
shellac varnish now and then. 

I use 5 by 4 plates in my 5 by 8 camera. Get 
out some slips of zin. walnut, bin. long by 2in. 
y | wide. Slip one piece down the grooves for the 
these agents. A solvent of cellulose is obtainable | plate, then the plate, then another slip. J 
prevents reflection. I also use a mask fitting into 
the back of the camera; but this is not absolutely 


necessary. 


SCIENTIFIC SOCIETIES. 


— . — 


CHEMICAL SOCIETY. 


T the meeting of this Society, held on February 

19th, Dr. W. H. Perkin, F. R. S., President, 

in the chair, papers were read as follows: —““ On 
Benzoylacetic Acid and some of its Derivatives. 

Part II. By Dr. W. H. Perkin, jon; “On 


THE CHEMICAL NATURE OF 
COTTON.* 


O ann filaments, turgid with nutrient and 
_J astringent juices, springing from the nearly 
ripened seed and intertwining in a seeming tangled 
mass; soon lengthening and becoming hard and 
ligneous ; then the remnant of the sap dries up 
within them, and they shrivel to flattened, twisted, 
sear (and sometimes yellow), lifeless—cction fibres. 
Tne chemistry of cotton began with the art of dye- 
ing, in India; the ancient Egyptians were skilled 
in dyeing al-quton ; they were not required to re- 
concile the cotton with coal-tar colours. A know- 
ledge of the physical structure and chemical 
constitution of the cotton fibre does not explain its 
indifference to most dyes, nor can its affinity fora 
certain few colouring matters be understood, be- 
cause it does not appear to form chemical con- 
combinations with these: they can be readily re- 
moved, leaving the fibra unchanged. The ripe fruit 
of the cotton-plant (Gossypium, from the Arabic 
goz, a soft substance) is a large capsule containing 
a mass Of the filaments which envelop and adhere 
to the seeds. The fibres from different species of 
the plant vary in length, thickness, flexibility, ten- 
aile strength, and colour; the diameters are from 
soo to 55\;oth of an inch, and the lengths from 0°77 
to 1°80in,. ; the mean diameter of Sea Island cotton 
fibres is 1nd of an inch, and the average length 
1-60 inches; some cottons are highly coloured, like 
the so-called Nan/in, and the whitest contains 
some natural colouring matter, which is of the same 
character in all cottons, and consists of two bodies, 
oue freely soluble, in alcohol, the other not. Clean 
cotton is nearly pure cellulose; the associated sub- 
stances are in varying and exceedingly small 
proportion, and may be removed by means of hot 
alkalies, dilute acide, and ether; the bodies ob- 
tained by this treatment are found to consist of 
waxy, albuminoid, and colouring matters; ulmic, 
pectic, and fatty acids; calcium and sodium 
sulphates; and ferric, silicic, and aluminium oxides, 
with traces of potash and magnesium phosphate. 
The ulmic acid, perhaps, results from the action of 
the chemical agents on woody tissue (not cellulose), 
aud in like manner the pectic acid may be formed 
trom insoluble pectose. 

Cellulose is the principal material in the structure 
ot plants; the natural process of its formation and 
its relations to allied bodies constitute one of the 
most interesting studies in science. The formula 
of pure cellulose is C, HO,, or CisH YO; therefore 
it is composed of carbon and the elements of water, 
or, empirically, it may be said to consist of carbon 
and water. It is isomeric with dextrine and starch, 
and differs from natural gum and the sugars (glu- 
coses aud saccharoses) only in the relative quanti- 
ties ot water elements. By simple chemical means 
ceilulose may be changed to gum, to starch, and to 
sugar: by natural process the plant converts starch, 
gum, aud sugar one into the other or into cellulose, 
according to the requiremeuts of its different parts. 
Are these changes produced simply by alteration of 
molecular structure? ‘‘Tho theory of atomicity 
. . . « interprets the most complicated cases cf 
isomerism ’’—with exceptions. We know that the 
vital principle of the plant directs the formation of 
tubes of cellulose, as conduits of the sweet sap from 
which they are produced ; that the same saccharine 
juice deposits gum aud, in the seed, starch, and 
that this starch, in the new growth, by the stimu- 
lation of diastase, changes itself to,the forms of 
gum, aud sugar, and cellulose, exhibiting in matter 
phenomena that suggest the convertibility of the 
Gifferent forms of energy; but we cannot explain 
these transmutations, nor do we understand why 
the presence of a small quantity of acid should 
convert a handful of old rags into. an equal weight 
of sugar. 

How do plants produce these bodies, composed 
of carbon with hydrogen ard oxygen in the same 
relative proportions as in watery The hydrogen 
can only come from water: the plant obtains that 
through its roots, and as it does not receive oxygen 
from the air, water may also furnish that element, 
while, under the influence of light, the leaves 
absorb carbon dioxide, the source of the carbon. 
Tue plant now has water and carbon from which 
to form its starch, gum, sugar, and cellulose. By 
resolution of the carbon dioxide, and directly com- 
biuing carbon snd water? ‘The process of erema- 
causis, or natural decay of woody fibre, would in- 
dicate this. It consists essentially in evolution of 
water and oxidation of carbou, with reproduction 
of carbon dioxide. But another consideration 
forbids this view. Not only do plants form bodies 
composed of carbon, hydrogen, and oxygen, but 
they aleo produce waxes, caoutchouc, essential oils, 
and resins, cousisting of carbon and hydrogen, and 


but strong sulphuric acid and zinc chloride change 


Remarkable changes are effected in the nature 
of the cellulose or cotton by the action of con- 
centrated nitric or mixed nitric and sulphuric 
acids; hydrogen is removed, and the radical nitryl 
(NO:; substituted, with formation of pyroxylins or 
varieties of nitro-cellulose. True gun-cotton’’ 
or trinitrocellulose, C, H. (NOz) 2 Os, is made with 
the more concentrated acids, while acids con - 
taining more water yield less highly nitrated or 
„soluble“ pyroxylins, which are used in the manu- 
facture of collodion, celluloid, zy lonite, &c. To 
determine whether the alteration of structure and 
chemical nature of the cotton fibre had developed 
affinity for aniline colours, a few tests were made 
with pyroxylins; ordinary rosaniline dyes were 
used, and the trisulphoacid of rosaniline (Holli- 
day’s acid agenda) ; the trinitrocellulose rejected 
the dyes, while the partially nitrated cotton re- 
tained the colours after washing with soap and 
water. A way to make cotton receptive of colours, 
without the use of mordants, and means of render- 
ing it less combustible, of. removing the harshness 
of inferior grades, and of bleaching it cheaply 
without i ajury to the fibre, are desiderata that have 
engaged the attention of many chemists. An in- 
creased affinity for dyes may beimparted by prepa- 
ratory treatment with hot dilute alkali, which re- 
moves most of the waxy and fatty matters, and 
notably alters the shape and dimensions of the 
fibre; it contracts in length, and approximates to 
9 5 Basten ere as round tube, with a clear hollow into nitric acid and then wash pin mta T 

Cotton may be distinguished from other vegetable weak part. is ure 7 n of Todine.” By Ernest 
fibres, such as flax and hemp, with the microscope, | Detection e (London). The usual tests for 
and from wool and silk by simple chemical tests— | ,; Po tin {odide are rendered some- 
for example, hot dilute alkaline solution does not iodine when aa taal that nitrous 
1 88 cotton, but quickly dissolves the animal pro- wit ubaratee 8 5 while if 
ducts; a solution of the trinitrophenol picrio acid 55 excess of chlorine be employed, colourless 
zar from cotton, leaving it white; cr instead of | chlorides of bromine and iodine ere formed: 
the dye, dilute nitric acid may be used, which pro- These difficulties become of 411 Pauantities of 
duces picric acid from the animal substance; a hot | it is desired to detect ama a cele far e 
solation of mercuric nitrate imparts a red colour | iodides in the presence of comparative Nite 
to wool and silk, but leaves the cotton unchanged ; anana a bromida, a a aF Ae 
by boiling cotton with dilute hydrochloric acid it estimatio difficulties, the author proposes to 
becomes rotten, while wool and silk are not thereby To avoid these de “hich is added tu an acetic 
changed; a solution of lead monoxide in dilute sa re Pextynder e circumstances, the 
alkali blackens wool, but not cotton; a solution Whole of the iodine is separated from the iodide, 
= ar chloride dissolves away silk from cellu- while bromides and chlorides are unaffected. De- 
a Naa tails of the methods of employing the test for 

ualitative and quantitative purposes are given: in 

o latter case, the iodine is extracted by means of 
CHC), the solution is washed with a little water to 
remove hydrogen peroxide, and the tritation of the 
iodine then performed in the usual manner. Note 
on Methylene Chlor-iodide.“ By Prof. J. Sakurai. 
‘CA Quick Method for the oe ae a 1 5075 

i $ horic Acid in Fertilisers.’ y J. 8. A 

710 5 3 ace rebar mip pie olumbia College. Finding the ammonium molyb- 
from the smallest end of the hole of the board last | date method too long rae ioe ar a auch 
cut. Tack together with ljin. brads, and cover analyses of fertilise „ ien 
the top (the smallest end) with tissue paper. has adapted Joule’s citric-acid method as 2 

I recently required a dish to silver some paper | metric process. He employs two solutions: olution 
on, and none could be obtained near where I live. | 5isting of 11505 1 00 wate 50068. 34 B. a 
I made a dish in the following manner: First cut (rel. den. 0-9 ) 1 N citrate. 1gram. of 
out out a block of wood the exact size and thick- | strong solution 1 ed with sodium carbonate and 
ness of dish required. Then take a sheet of cartridge | the fertiliser be aS nitrie acid, and the silica 
paper, paste it with flour paste, and rub in the paste | Ditrate, dissolved 1n , ' of solution A {a 
well letting the paper be thoroughly soaked with it. filtered off. To the filtrate some o half 
Then place the paper evenly on the wooden block, | added, and the whole allowed to stand 85 t 558 
turn down the edges smoothly, and double the hour; enough of solution B is oe aoe nak 3 
corners back, rubbing them down well. Be very Lipitate the phosphoric acid. For 4335 ot 
particular with the first sheet, because if you get a, alae a test solution was made up o 
that smooth, the rest is easy. Follow with another sodium phosphate, calcium chloride, and 8 
sheet of cartridge paper, turning the surplus of iron alum, so as to contain P,0;, 19°53 per cent., 
slack paper at the corners the opposite direction to CaO, 25 per 3 Fez Os, 3 per bent. equ his 
the last, Follow with five or six sheets of old | tions were taken for aualysis, the comparison 0 
newspapers in the same way, and cap with another results with theory being given in B abe is T 
sheet of cartridge. Put the block with the paper tbe Luminosity of Methane. Jow. 
on it into an oven and bake till dry. Then take | Wright, Assoc. M.I.C.E. Pure methane was the 
out the block and trim the edges. Paint the outside | pared by Gladstone and Tribe’s method by the 
of the paper dish with varnish. Pour some varnish | action of the copper- tine toupie j mey 1 
inside the dish and let it soak in, and then pour off | The gas was cbiethrough tubes fixed in a hori- 
the surplus. Bake in the oven again. After the | Vapour by passing 1 eae th sine. which 
varnish is hard and dry warm the dish until | zontal position and packed with copper-z no, 

W was kept moistened with alcohol, the alcohol vapour 
being removed by scrubbing with sulphuric acid. 

It was burned in a London Argand burner, the 


in which it was stated that filter-paper which has 
been immersed in nitric acid, rel. den. ra and 
washed with water, is remarkably toughened, the 
roduct being pervious to liquids, and quite different 
m parchment paper made with sulphuric acid. 
Such paper can be washed and rubbed without 
damage, like a piece of linen. The paper con- 
tracts in size under the treatment and the ash is 
diminished; it undergoes a slight decrease in 
weight and contains no nitrogen. Whereas 
a loop furmed from a strip 25mm. wide 
of ordinary Swedish paper gave way when 
weighted with 100grams. to 160grams. a similar loop 
of toughened paper bore a weight of about 1°5 kilo. 
The toughened paper can be used with the vacuum 
pump in ordinary funnels without extra support, 
and fits sufficiently closely to prevent undue access 
of air, which is not the case with parchment paper. 
An admirable way of preparing filters for the 
pump is to dip only the apex of the folded paper 


DODGES FOR AMATEUR PHOTO- 


GRAPHERS. * 
NYONE owning a fret saw can make vignet- 
ting boards with ease. Mark out the shape 
of vignette required on a piece of half-inch soft 


* By Faep. Watreugap, in the Photographic Times 


*By E. Dwiaat Kenvatt, in the Scientific American, (New York). 


" Maron 13, 1885. 
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Shimney of which was fitted with a cap for the 

of limiting the air supply to the quantity 
moet favourable to the development of luminosity. 
The methane flame was Pompan d with a Methven 


Standard burner supplied with 18-candle gas—i.e., 
with a light equal to two sperm Parliamentary 
candies. e results obtained were— 
Rate of consump- 
tion hour 
co to 60° Candles per 5 
F. and 30” B. Candles cub. ft. per hour 
cub. ft observed. calculated. 
2°78 2:9 5-20 
4°46 4°6 5°15 
“On the Oxides of Nitrogen.” By Prof. W. 
Ramsay and J. Tudor Cund In this research it 


is shown—1l. That the ma or blue liquid ob- 
tained by the action of arsenious anhydride on 
nitric acid consists of a mixture of nitrous anhy- 
dride and nitric peroxide, iu proportions depending 
on the aah of the nitric acid and the tempera- 
ture at which the volatile liquid is con . 2. 
That if a dehydrating agent, such as sulphuric 
acid, be present in sufficient quantity, the distillate 
consists of pure peroxide, and that this process is 
far the most convenient one for the preparation 
the peroxide. 3. That if oxygen be passed over 
the blue liquid, the vapours condensed in a freezing 
mixture are still blue or green; a t excess of 
to effect oonversion from 


thermodynamics by I. Willard Gibbs, which shows 
the relations between temperature, pressure, and 
vapour-density of the mixture of NOs and NO. in 
the gaseous peroxide ; and it was found that the 
vapour-densities of a mixture of (NO, + N. O.) 
[partiy present in the original liquid as porode. 
partly formed by the decomposition of N. O, 
present into NO and (NO, + N, O.)] with the NO 
Ta by the decomposition of N:0,, calcu- 
teà by means of Gibbs’ formula, are identical, 
within Limits of experimental error, with those ob- 
tained by direct experiment. 6. The presence or 
abeence of moisture does not appear to affect the 
reaction between NO and O;. 7. It is probable 
that N. O oe yaad 5 mE rise of FR 
perature, even while liquid. Dr. Armstrong sai 
that he had listened to the paper with great in- 
terest, as he had made numerous experiments on 
the subject, and had long been of opinion thåt 
N,O, did not exist, at events as The 
anthors’ observations, whereby they were led to 
this conclusion, were of considerable importance, 
and it was to be hoped that ere Gug coniirasators 
evidence, that would more directly appeal to chem- 
ists, would be forthcoming. It was noteworthy. 
that there was no recorded evidence proving the 
existence of N:O, as gas. Gay-Lussac's experi- 
ments, published in 1816, showed that nitric 
oxide and ox only reacted in the 
Proportions to and that reac- 


ge 


well effected by a mixture of N,O, and NO. 
action of arsenious oxide on nitric acid 


change 
ded on the conditions. In dilute 
would be produced in accordance 
38HNO, = 2NO + HNO, + 
ce of nitric acid the reaction 


O 
with the equation: 


H,O: in 
HNO: + HN 3 = 


sulphuric acid, so that a mixture of NO 
N. O, in precisely acts as 


though it were N. Ob. Prof. Runter 


* 


made | Karop. 


: lately 


y, in reply, ' are to aid in the selection 


said that he thought the production of a blue liquid 
on passing a colourless gas into a brown liquid was 
good evidence of the production of a distinct com- 
pound. (Peligot’s experiments render it highly 
probable that the blue colour results from the in- 
troduction of traces of water.—H. E. A.) Numerous 
cases could be cited of the non-existence of com- 
pounds as gas which were well known as liquids or 
solids—chloral-hydrate, for example. 


WESTERN MICROSCOPICAL CLUB. 


HIS club held its meeting on Monday week at 
the house of Mr. Francis P. Pascoe, F.L.S., 
St. Stephen’s-square, Bayswater. The subject of 
“ Parasitic Insects,” many of which illustrate in a 
remarkable way the law of degradation which 
to-day figures so largely in religious apologetics as 
well as in scientific treatises, was the topic of the 
evening. Mr. Pascoe began by stating that his re- 
marks were confined to insect parasites living at 
the exponse of animal organisms. Any aberration 
from the normal form in such insects was due to an 
arrest of development, and not, as in the crustacean 
epizoa, to morphological change. Insect ites 
might be divided into, firstly, those which pass 
their whole lives on their host—such as bird, pig, 
and ordinary lice (degraded forms of hemiptera) 
nycteribia —a spider-like, wingless form, living on 
bats (braula) (bee-louse), sheep-ticks, and fleas 
(permanently parasitical on cats, dogs, &c.), be- 
longing to the diptera; and, secondly, those which 
ass only a part of their lives in their 
osts. Of these the female of the chigoe, the 
only example, is free when young. Full of eggs, 
she burrows in the human foot (generally anegro’s), 
and, unless extracted, there passes the remainder of 
her life. In the stylopids (bee parasites), the male 
is free as soon as it assumes its perfect state, the 
female remaining to give birth to another genera- 
tion. But the most numerous of all are those in 
which both sexes pass the three earlier stages of 
their existence as parasites. Some deposit their 
eggs in the eggs of other insects —polyneme on 
dragon-flies, ophioneuri on the white cabbage 
butterfly’s, &. The female of a sitaris (one of 
our autumnal beetles) lays its eggs in the galleries 
of a bee (anthophora). For six or seven months 
the larvæ, active little creatures with six legs,” 
remain in the lethargic state, and, 9 
without food. But the moment the anthophora 
lays an egg, the sitaris larva “‘ springs upon it,” 
and in the empty shell undergoes its first trans- 
formation, changing into a ‘fleshy grub,” con- 
suming the honey the bee had stored for its own 
young. In the botflies, another set, the females 
lay their eggs where they may be swallowed by 
their host, and passing the larva and pupa stages in 
the digestive organs, are voided in the imago state. 
The third set, laying their eggs mostly in cater- 
pillars, only emerge after they have completely 
eaten all ‘but the skin of their victims. They 
belong mostly to the hymenopterous families, 
ichneumonidm, procto ide, and chaleidide (in- 
cluding about 2, 200 British species), and the di 
terous tachina and its allies. An anomalous beetle 
—rhipidius—is parasitical on the cockroach. In 
conclusion, the speaker called the attention of the 
meeting to some photographs sent by Mr. Curteis, 
especially to one which might have passed for a 
representation of a polyzoon, though it was merely 
a cluster of the eggs of a bird-parasite. , 
The members then visited Mr. Pascoe’s biological 
museum, and saw many preserved specimens of the 
various animals upon which the parasites prey. 
Mr. A. D. Michael exhibited, amongst other speci- 
mens under the microscope, a beautiful slide of 
Ornithornia avicularia, a curious two-winged para- 
site having other bird-parasites attached to it. 
Mr. E. Bartlett showed some curious living 
aphides. The parasite that gave rise to the itch 
disease, known as Sarcoptes scabei, was shown in 
its various stages of development by Mr. G. O. 
Under a very sharp German microscope, 
Leitz, Mr. E. M. Nelson exhibited, by means 
an ingenious and very inexpensive condenser 
devised by him, the punctured markings 
within the reticulations of the diatom Triceratium 
septangulatum. This was accomplished with only 
a two-thirds object-glass. The next meeting of the 
club will take place on April 13, at the house of Mr. 
H. V. Tebbs. Subject, Crystals under Polarised 
Light.” ; 


of 


Bicycles and Tricycles.—Mr. Devey, of 
Wolverhampton, has found it necessary to take 


larger premises, and has accordingly removed to 
„The Ashes, where, in addition to putting down 
the best machines procurable for the manufacture 


of cycles, he also laid a good track, on 
which every bicycle and tricycle can be thoroughly 
tested before it leaves the works. Mr. Devey’s 
list of ‘‘ fittings ” will be useful to amateurs desirous 
of constructing machines for themselves. 


As in the case of the Health Exhibition last year, 
the exhibitors at the coming Inventions Exhibition 
the juries. 


SCIENTIFIC NEWS. 


— — 


HE annular eclipse of the sun on the 16th 
inst. will not be visible in Europe, but will 
be well observed in North America, where the 
central line will pass over Lake Winnipeg and 
through Nebraska and Oregon. Mr. Ellery, of 
the Melbourne Observatory, is organising a small 
expedition to observe the total eclipse of the 
sun which takes place on the 8th of September 
next. The path of totality lies almost entirely 
over the South Pacific, and New Zcaland is the 
only land whence the total eclipse will be 
visible. Its duration will not exceed two minutes 
and a half. The partial eclipse of the moon on 
the 30th inst. wiil be invisible in this country, 
as the moon does not rise at Greenwich until she 
has cleared the carth’s shadow. She may, how- 
ever, be observed slightly obscured by the pen- 
umbra. 


Prof. T. G. Bonney, president of the Geolo- 
gical Society, will resign his post as secretary of 
the British Association after the Aberdeen meet- 
ing, mainly because the work demands more time 
than he can spare. . 


At a recent meeting of the Physical Society 
Mr. J. C. McConnell presented two notes on the 
use of the Nicol prism, in which he referred to 
the error in measuring a rotation of the plane of 
polarisation due to the axis of rotation of the 

rism not being parallel to the emergent light. 

he second note dealt with a new method of 
obtaining the zero reading of a Nicol circle. 
This is often detined as the reading when the 
plane of polarisation is parallel to the axis of 
rotation of the table of a spectrometer. A Nicol 
is fixed on the table, the light quenched by 
turning the Nicol circle, and the reading taken. 
The table is then rotated through 180deg., the 
light quenched, and the reading taken again. 
The mean of the two readings gives the results 
required. It was described how the error due to 
the want of symmetry of the Nicol might be 
found and eliminated. Mr. H. G. Madan ex- 
hibited and described some new forms of polaris- 
ing prisms. The first of these is by M. Bertrand, 
and has been described by him (Comptes Rendus, 
September 29th, 1884). The other prisms shown 
were a similar one by M. Bertrand. described in 
the same paper; a double-image prism by Ahrens, 
described in the Phil. Magy. for January, 1885; 
and a modification of the latter by Mr. Madan. 
Mr. L. Wright pointed out, asa practical objec- 
tion to M. Bertrand's prism, that it was very 
doubtful whether a glass could be obtained of 80 
high a density as to possess a refractive index of 
1°658, and at the same time be colourless and 
unaffected by the atmosphere. The principle cf 
M. Bertrand’s prism, too, was not new. 


The ordinary general meeting of the Institu- 
tion of Mechanical Engineers will be held on 
March 20, at 25, Great George-street, West- 
minster. The following papers will be read and 
discussed, as far as time will admit:—‘‘On 
Recent Improvements in Wood-cutting Ma- 
chinery,“ by Mr. George Richards, of Manches- 
ter (adjourned discussion): “ Description of the 
Tower Spherical Engine, by Mr, R. Hammersley 
Heenan, of Manchester; On the History of 
Paddle- wheel Steam Navigation,” by Mr. Henry 
Sandham, of London. 


The Statistical Society proposes to celebrate 
its jubilee on June 22 and 23 next. 


In connection with the Exhibition of Inven- 
tions and Musical Instruments, it is not intended 
to issue special handbooks ;` but the various 
sections of the catalogue will have prefaces 
written by, amongst others, such authorities as 
Prof. O. Lodge for electricity, Mr. G. Snelus for 
fuel, furnaces, &c., Prof. Carey Foster for philo- 
sophical instruments and apparatus, and Mr. 
Vernon Harcourt for gas and other illuminants. 
Exhibitors of musical instruments will be allowed 
to give demonstrations of the tone of their cx- 
hibits on one day in each week. In connection 
with the railway companies, it is intended to use 
a map, time-tabie, and guide book, and make 
such arrangements as will enable residents within 
a radius of 20 miles to reach the exhibition with- 
out rebooking. ` 


Messrs. O. Salvin, F.R.S., and F. Du Cane 
Godman, F. R. S., have presented. to the Natural 
History Museum two valuable collections. One 
collection, presented on cortain conditions, com- 
prises the entire series of American birds brought 
together by those gentlomen, numbering upwards 
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of 20,000 specimens, and illustrating more than 


cause exists for the strange optical illusion we are 
any other collection jn existence the life-history 


discussing. I need only refer here to the final 


LETTERS TO THE EDITOR. 


and geographical distribution of the birds of — — 5 555 hae aa In . 
tropical America. No labour or expense has We do not hold ourselves responsible for the opinions 4 : : ar 
1 29 spared in the formation of this splendid pas correspondents. The Editor — — that al the aid of which two electric stara were attached to 


communications should be drawn up as brie y as possibles.) 
40 communications should be addrassed to the EDITOR o/ 
he Malia Marona xo, 332, Strand, W.C. 


AU Oheques and Post-ofice Orders to be made payadie tc 
J. Passmons Bpwanrps, 

% In order to facilitate reference, Correspondents, whan 
speaking of any letter lously inserted, will oblige by 
anionin ths wether of tho Latter, as wall ab the payi or 
which it appears, 

“I would have everyone write what he knows, and a: 


the ceiling about 8in. apart. On a level with his 
eye were two similar stars, the distance between 
which could be increased or diminished at pleasure. 
The apparatus was so arranged that the distance of 
the observer’s eye from both pairs of stars was 
identical. Now comes the remarkable thing. 
When the observer carefully adjusted the distance 
of the pair of stars on a level with his eye so that 
it should be apparently precisely equal to that of 
the pair in his zenith, it was found on measure- 


group of ornithological rarities. The other gift, 
which is unconditional, comprises a very fine 
collection of Central American coleoptera of the 
families of Cicindelidæ and Carabide. It con- 
tains 969 species, and, moreover, 7,678 examples, 
of which more than 400 are types of new species 
described in the work entitled Biologia Centrali- 
American, now in course of publication by 
Messrs. Salvin and Godman. To this collection 


Ld * . e * i i ` 8 han 64in. 

ll be ultimately added, b h much as he knows, but no more; and that not in thi | ment that the horizontal pair were less thar 
families of colecptora, ‘with other etomologioal | oniy, but in ali other subjecta; Yor such a person may | apart (or aa given by M. Stroobant), calling the 
specimens ái Sie" | haye some owledge and of the | distance of the stars on the ceiling 100, that of 


those apparently subtending an identical angle at 


nature of such a person or such a fountain, that as to 
other things, knows the height of the eye was only 81:5! Another 


Mr. J. Mayall, jun., states that the ruling 


machine by which the late Herr F. A. Nobert, ys aera e ther th me or n 8 eters observer made it 796. With ae prognani 
of Barth, Prussia, produced his extraordinarily | from whence great inconveniences derive fheir n | result to- guide himi, 5 1 : ou his re- 
fine rulings on glass, and about the construction | —Monteigne’s Essays. 1 


searches among the stars themselves, selecti 
pairs at sensibly equal distances in the horizon 
zenith, and afterwards measuring their real 
an separation on one of Niesten’s celestial 
globes. In this way, as the result of a number of 
observations, he discovered that the mean of the 
interval between stars on the horizon is 79°7, that 
of pairs in the zenith being, as before, 100. How 
M. Stroobant applies this strange physiological 
effect (in conjunction with the decrease of 
brilliancy invariably consequent on the thickness 
and light-arresting haze of the horizontal strata of 
air) to explain the apparent enlargement of sun, 
moon, and constellations, when on the horizon, 
everybody interested in the matter should go to his 
excellent brochure to learn. Itis very well worth 
reading indeed. „ 

Now that so many tourists in the British Islands 
employ the Maps of the Ordnance Survey, and 
especially now that the really beautiful lin. repro- 
ductions of the Gin. map is coming out (but far too 
slowly, by the way) in instalments, I would 
venture to su gem that the Department might, 
with considerable advantage, issue a sixpenny or 
shilling pamphlet, describing the projection em- 
ployed, the method of taking latitudes and longi- 
tades off the map, and so on. It would very 
materially increase the usefulness of these maps to 
a considerable proportion of their purchasers, and 
would, I should fancy, command a pretty exten- 
sive sale. If this should meet the eye of Colonel 
Stotherd, I hope that he will not be above taking 
the hint contained in it. 

I cannot help feeling that if O. J. L.“ (let. 23874, 
Vol. XL. p. 555 will read the (so-called) ‘‘ Mosaic’ 
account of the creation with the same attention, 


of which there has been much mystery ever since 
the rulings were first brought to public notice 
at the Exhibition of 1851, has recently been 
acquired by Mr. Frank Crisp, secretary of the 


Royal Microscopical Society. The machine was} BOOK OF THE MAPS OF THE ORD- 
exhibited at the meeting of the society last Wed- 


nesday. The diamond points and the memo- NANCE SURVEY—THE ORIGIN OF 

oi at ang e EE 

acquired by Mr. Crisp, so that we may shortly C 

expect an explanation of Nobert’s methods. ee Raum Lice wine aon 
Mr. Ellis Lever, of Bowdon, who recently ? 


99 
offered a prize of £500 for a perfect safety-lamp DUBBET. 
for miners, has informed Mr. Thomas Burt, I23918.] — A COMMUNICATION of very great 
M.P., that he now offers a similar sum as a | *ientific importance has been made within a recent 


premium for the invention or discovery of an S- to the Académie Royale de Belgi ue, by M. 
: : f 5 aul Stroobant, upon a subject whi 
economical, efficient, and safe substitute for gun- the attention of astronomers and physicists from 
powder and other explosives employed in the | the time of Al Hassan nearly 900 years ago, down 
getting of coal. It would seem from this that to the present day. "I refer to the ap arent en- 
the water cartridges and the lime cartridges are | largement of the constellations, and of the discs of 
either not efficient or not economical. the sun and moon as they approach the horizon. 
Theexplanations hitherto given of this phenomenon, 
though, in the case of two of them, sufficing to 
explain it, have always been felt to lack something, 
and to be more or less unsatisfactory ; and hence 
M. Stroobant’s novel and ingenious investigation of 
this curious question cannot fail to possess 
interest to all who have devoted any attention to 
it. As the Belgian savant poin out, four 
aoe hypotheses have been devised to explain 


5 The first assumes that the 
hea W ified by atmospheric refrac- 
tion. This we may dismiss at once as nonsense. 
Refraction close to the horizon (or anywhere else 


ia the sky) can never increase the diameter of 


THE APPARENT ENLARGEMENT OF 
CELESTIAL OBJEOTS AS THEY 
APPROACH THE HORIZON—HAND- 


It is said that an American who has recently 
been to Europe promises to produce a sensation 
among both gas and electric light companies in 
the United States. It is probable that the new 
light isa cheap water-gas used with magnesia 
burner-caps on the system of Clamond, which 
we illustrated on p. 444, Vol. XXXVI. 


With reference to the article on natural gas 
(p. 1) it should be mentioned that it sometimes 
causes explosions. In spite of wrought-iron pipes 
with screwed joints, the gas escaped recently 
into some cellars in Pittsburgh, and becoming 
ignited, wrecked four houses and injured twenty 
persons. The Fuel Gas Co. are laying alongside 
their pipes a line of Urainpipes in a stratum of 
charcoal which surrounds both. The gas which 
-escapes finds its way into the drainpipe, and at 
intervals is burnt at a lamp-post escape-pipe— 
the flame often being three or four feet high. 
Another company places the gaspipe within a 
larger one, which is used as the supply-pipe for 
dwelling-houses — the leakage being found 
sufficient. 


According to some experiments by M. 
Olszewski, liquid oxygon vaporising under a 
pressure of one atmosphere gives a temperature 
of — 181°4° C. With nitrogen a temperature 
of — 225° C was recorded under low pressure, 
the surface solidifying, while with liquid carbon 
monoxide the lowest temperature was — 220°5 C. 


M. Dieulafait, in a paper presented to the Paris 
Academy of Sciences, states that the Equisetacem 
and, other typical plants of the Carboniferous age, 
contain a much larger percentage of sulphur than 
those of the present time—a fact which he thinks 
affords an explanation of the presence of sulphur 
and sulphate of lime in coal, and indicates the 
plants from which it was formed. 


diminishes his vertical diameter, leaving bis 
horizontal one intact. The second h 

that ig Hassan r es who attributed the 
a men e rising or cone | i 
stellations to re Deurs of the ooleetial primitive man being, as is notorious, a hunter an 
vault, of which he alleged part touching the | a nomad. The lake-men were the earliest 
earth at the horizon seemed more distant from us 


any i of agricultural operations. They — 


same angle, it is on that horizon. ut, as M. 
Strooban pona deh we have no f that the sun 
farther off; and, moreover, while 
from experience we cau correct ious impres- 
sions size derived from the diminution of 
tude 1 the case of 5 
objects, we have no such experience to us 
in che case of the heavenly bodies. d this 
brings us to hypothesis No. three, which assumes 
that we not only derive a notion of the great dis- 
‘tance of the sun or moon from us by observin 
them with a multitude of objects between us an 
them, but we get an irresistible idea of their size by 
comparing it with those objects. In answer to 
this, M. Stroobant bids us smoke a piece of glass 
lightly, but sufficiently to hide the landscape when 
the sun is setting, and then to regard him under 
that aspect. He will actually look bigger than 
when compared by the unaided eye with inter- 
vening terrestrial objects. Moreover, the sun and 
moon appear just as large on the sea horizon where 
there is nothing to compare them with. The 
fourth hypothesis assumes that as the sun or moon 
approaches the horizon it becomes less luminous, 
and hence looks farther off. This explanation M. 
Stroobant regards as containing a germ of truth, 
though by no means the whole truth, inasmuch 
that he alleges that in foggy weather the sun, 


mediately preceding his, for a reply to the question 
with whisk he commences. With reference to Mira 
Ceti, I presume that he is referring to Smyth’s 
distant companion, of which, in the ord 
Catalogue, the position angle is given as 88°9°, 
and the distance as 116”. I can find no record of 
č Tauri as a double star at all. The latest measures 
of 80 Tauri in my aroma are those of Mr. S. 
W. Burnham in 1879, when the postion angle was 
7˙4 and the distance 0°57" ; nor can I find any later 
measures of O. L. 98 than those by Schiaparelli in 
1877, pos. ang. 209-9° and dist. 0:98". ere are 
three stars marked respectively d“, &', and &“ in 
Taurus. If ever it is fine 2 (which, at „this 
resent writing seems at least doubtful), I will try 
fo identify the pair in this constellation. Since 
writing these lines I have made the attempt, and 
wholly failed to do eo ; a remark equally applicable 
to Mr. R.’s stars near 135 Tauri. He must give 
the R A.’s and Deo.’s of these 1 
Inasmuch as Montmartre (letter 23896, p. 10) 


PROFESSOR HERMANN’S apparatus for the valua- 
tion of lubricants consists of a perfectly cylindrical 
shaft, about 10cm. in length, supported in two 
journals carried by a branched support, which 
turns on a hinge, so that the shaft can be adjusted 
at an angle of 5’ to 10° to the horizon; the upper 
end of the sbaft carries a handle, whereby it can 
be rotated. To use the apparatus, a bent piece of 
the same metal as that to which the lubricant is to 
be applied, is placed astride of the shaft, and suit- | when quite close to the horizon, does appear 
ably weighted, and the number of turns of the | notably larger than he does when the sky is free 
handle requisite to cause it to slide along the shaft | from vapour. Having thus cleared the way, M. 
for a given distance with various lubrication are | Stroobant proceeds to describe the ihe 
noted. The greater the distance travelled for a] ingenious experiments (first suggested by M. 
given number of revolutions of the shaft the more | Houzeau) by which he believes that he has suc- 
efficient the lubrication. ceeded in showing that an actual physiological 


personally appeals to me, I may say shortly that 
the area ot tits half of an Sin. object-glass would 
be very approximately 25:13in., and that of a djin. 
objective with a 1 ent morn 3 0 
ain in light, then, by the employment of the large 
05 e must be apparent at once. I think it 
is quite possible, though, that the definition might 
be slightly finer with the smaller lenses. 
Let me hasten to disabuse the mind of anyone 
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and everyone who may by any conceivable 
coon have been led into the supposition that 
- Ledger (letter 23898) is the author of the letters 
signed A Fellow of the Royal Astronomical 
Society °’ in these columns; and to testify that not 
only is he not the writer, but that he is not in the 
emallest degree in my confidence ; in short, that I 
have never been indebted to him in the remotest 
degree for one single thought, idea, or suggestion 
that I have ever penned here. Besides, unless my 
memory is more Ran usually treacherous, my first 
letter appeared in Vol. I. of the ENGLISH MECHANIC 
in the year 1865, while Mr. Ledger’s right to adopt 
my now familiar signature dates from Feb. 11, 1876. 
With regard to the particular matter which at 
ot exercises him, I would just say that, if, 
instead of treating the question in the quasi- jocular 
irit in which I did, I had characterised the con- 
act of the (present) Astronomer Royal in persist- 
ently attempting to pack the R. A. S. Council with 
his subordinates at Greenwich, in the language 
it deserves, I should, just conceivably, have 
done something really to justify the diatribe 
of your correspondent. riting, as I do 
anonymously, Iam guilty of no egotism, in using 
his own words, and saying that, merely as a 
matter of 4 I happen to be 4 gentleman, both 
by birth and education,” and that, alike by 
pedigree and social rank, I am in a position to know 
what is due to my station, at least as well as he 
ean possibly teach me. H:s peroration might well 
be passed over in silence, but for the fact that it 
may conceivably mislead a.few people who do not 
know precisely what it was that I attacked. By 
all means let all that is said about science be 
eo with good taste and kindly feeling.” 
o one would more heartily say Amen to this 
I should. one is 7 i 5 5 
g employed to our gov 
body, as science, and a mere prostitution of that 
word to use it in any such connection. ‘ You 
eannot,“ said the first Napoleon, make omelettes 
without breaking eggs; and if notice is to be 
drawn to a real abuse, it can only be so drawn by 
which shall arrest attention. It must 
be an evil thing for any society to have a man 
gradually acquiring ount authority in its 
management by the introduction of a number of 
his own subordinates. Be his scientific acquire- 
men’s what they may (and I, for one, have 
invariably given my ungrudgivg testimony to 
their extent), I believe Mr. Christie to have shown, 
in more thau one way, his singular unfitness to 
occupy a prominent part in the mauagoment of the 
as oe Astronomical Society; and,.that being so, 
I, having the interests of astronomy at heart, 
rather than those of any of Mr. Ledger’s or Mr. 
Christie’s friends, have felt compelled to utter the 
plain truth. Were I to contradict at the time, and 
on the spot, any statement made by Mr. Ledger 
from his own pulpit, I should Tg'iteonaly fables: 
myself to a pretty severe penalty under 23 and 24 
Vic. o. 32, s. 2. He can, however, advance no 
cognate im, to speak èx-cathedrå here, or to 
teach me either what to say or how to say it. 


A Fellow of the Royal Astronomical Society. | structed 


BNOKE’S DAVIDON IN SATURN’S 


(23919. —W 1ST observing with a 7}in. refrac- 
tor on the night of 22nd December, 1881, I 
aar saw the division in the outer ring known 
as 's division. It was fairly icuous 
round the anez, but from these points rapidly dis- 
. From the accounts of various observers, 

would seem as if these openings in the rings were 
subject to variability. T. B. Clapham. 


SOLAR PROMINENOES. 


23920.) AMATEUR astronomers possessing onl 
mai oial means are often disco when 
reading accounts of observations made by the aid 
of much larger and more perfect instruments. 
Something can be done, however, by small means, 
and I have lately been a solar prominences 
by the N . 95 3} oe 5 equatorially 
moun a 5-prism, direct-vision spectroscope, 
about 18in. long of good dispersive power, the 


following 
fall 
“of?” the limb by means of a fin 


was, of course, reversed, and seen as a bright line, 
in which I soon detected what appeared as a wave- 
like motion from side to side. I then opened the 
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slit of the troscope to nearly its widest, ad- 
mitting the flood of light very carefully by means 
of the R.A. screw, and distinctly observed the form 
of the cloud-like head of a prominence in shape 
like as at A (Fig. 2), a smaller one B being close to 


2 1 G. 


JeHOUR LATER Sh, 


it. I watched these for upwards of half an hour, 
when A gradually became smaller and smaller, and, 
as well as B, vanished from sight. The diameter 
of the sun’s image as given by a 3} o. g. is neces- 
sarily small, consequently, the views of promin- 
ences obtained by such small means are shorn of 
the grandeur displayed by much more powerful 
optical ped per gai ; but that their forms can be seen 
by the aid of such means as I have described is, I 

ink, sufficient encouragement for the amateur to 
attempt them. T. R. Clapham. 

Austwick Hall, Clapham, Lancaster, 

3rd March. 


DOUBLE TELESOOPES. 


(23921. —REFERRING to recent letters by your 
correspondent ‘“‘ Montmartre as to double tele- 
scopes, would it not do to use two flata or reflectors 
for the purpose of bringing the image formed b 
two object glasses to the proper distance from eac 
other to suit the eyes, as shown on the sketch 


inclosed, which is a section of telescope so con- 
It seems impossible that such a plan as 
this has not been tried; but if it has, some 
correspondent kindly give the reason why it will 
not do ? Thompsoa. 


OBSERVATORY. 


Soa bee was technically incorrect in my last 
letter (23897) in implying that, in the construction 
of the revolving apparatus in the dome at 
Vienna, the live ring and flanged wheels were not 
used. The fact is both are need, but in such a 
way as to get all the advantages without the defects 


of those arrangements, as usually adopted. The 
usual live rin species Bs of a system of wheels, 
of which the axles are fixed between two concentric 
hoops or plates of iron, forming a double ring, so 
that t the wheels and ring revolve together. ese 
generally run in a groove on the wall-plate of the 
observatory, and a pores ponding groove in the 
base of the dome. In this arrangement, any 
alteration in the shape of the dome is liable to cause 
a jam. The same may apply to flanged wheels, 
which may be ca from the want of power 
of adjustment in case of warping of the roof or 


dome. 

In Mr. Grubb’s construction at Vienna, the live 
ring consists of 20 sets of wheels, three abreast on 
the samo axle, forming a continuous ring as usual. 
The outer and inner wheels revolve on two rails or 

rojections on the wall-plate. The inmer wheel is 
ouble flanged, to keep the ring from running off 
the rail. ə outer wheel, without flange, runs on 
a rail, also on the wall-plate, and the central wheel 
without flanges, and w ch does not touch the wall- 
late, carries the dome, the fiat rail or projection 
ow the dome simply resting upon it without 
any flange. We see here that there is no possi- 
bility of a change of shape in the dome causing a 
jam. The dome is kept in its place by a system 
of lateral, or, as we should call them, vertical 
rollers attached to the dome, and senting again 
or near the trued inner edge of the wall-plate, and 
these are capable of adjustment as required. 


This advent; so 


is exactly the same principle as that described in 

my last, as the plan adopted in my observatory, 

the live ring of course not being required. 
Fordingbridge. T. Westlake. 


THE STATE OF MAN. 


(23923.]—WILL ‘‘ Priam ” kindly say upon what 
authority he states that the tradition of creation 
&c., was unknown to Moses, and was brought 
by the Jews from Babylon? I have of this 
before, but have never sceu it stated whence this 
theory originated. 

If creation in six days was a Babylonian tradi- 
tion, how did it originate? Whether it was a 
poetic fiction of Moses or of some Babylonian his- 
torian, the period of six days, with the rest upon 
the seventh, is at least a curious fancy. If Moses 
gave to Israel the Ten Commandments, which I do 
not think is generally disputed, whence came the 
fourth, in which the creation is so distinctly re- 
ferred to? 

W.J. Grey, F. C. S., does, I think, considerab! 
overthrow my theory about primitive man, as 
conceive that a city could hardly have been built 
by a savage race with no tools and less knowledge 
of the arts of construction. 

The whole subject of primeval man is highly 
interesting, intensely difficult, and almost hope- 
leesly inexplicable, especially when variety of type 
—not merely in colour, but in the very skull forma- 
tion—has to be taken into consideration. Here 
„Ex uno disce omnes will not stand. 9 


123924.) — WIII. Priam' (letter 23902) kindly 
give the authorities for the very interesting state- 
ments he makes relative to the two first chapters of 
Genesis? B. F. 


23925. —WEHT does “Priam” waste space in 
your pages with his suggestions? Of course, the 
story of Adam and Eve is Mosaic, and all the 
ret ech in the world cannot dispute it. Does 
‘ Priam” think that his anonymous opinion will 
suffice to supersede the testimony of the highest 
authorities of the last 6,000 years ? 

John Hampden. 


[23926.] —-TiE pages of the EncrasH MECHANIC 
are not suited to a theological discussion, but I 
may, perhaps, be permitted to suggest to . Priam” 
that in the Commandments given by Moses, the 
creation of the earth in six days (or periods) is 
alluded to (Ex. xx. 11), and that he was, there- 
fore, acquainted with the legend' or *‘ ballad,” 
as ‘Priam calls it. Whether the account of the 
Creation is superior ‘‘in 5 and imagery ”’ 
to many other parts of the Pentateuch is a question 
which competent Hebrew scholars would probably 
decide differently from your correspondent. I wi 
not enter into the questio vexata of the date of the 
Pentateuch ; but anyone wishing to study the sub- 
ject would find ample proofs that these books were 
written long before the return of the Jews from 
captivity. Otter. 


THE STATE OF MAN.—TO O. J. L.“ 


(23927.]—I po not answer you just in the form 
pa fren and yet, I think it is what you require. 
ipture chronology, as commonly accepted, is 
certainly not utterly and hopelessly at fault, as you. 
suppose ; the fault lies with the scientists in not 
putting events in their proper form and order. 
Allow me to explain. I presume you are aware that 
during geological times climatic changes were pro- 
duced by the internal heat of the earth and not by 
the sun; and, I suppose, you are also well ac- 
quainted with Laplace’s nebular hypothesis of the 
solar system? Well, place God at the helm of 
affairs, and you have in all probability the way the 
world was brought into existence, though for a 
long space of time afterwards too intensely hot to 
t of life, or even of water, in which, 5 
geology, the first dawn of life appeared, an 
which was succeeded successively, as farther cooling 
took place, by higher forms and types until, as is 
well iowa: a glacial period put an end to it all by 
the world becoming frozen desolate and dead. Itis 
after this period that man appears, at least there is 
no reliable record of his earlier a oe, and 
not likely to be in face of the Scripture narrative, 
for the present world is a re-creation from the past 
Critically examine Gen.i., and you will see in v. 2, 
„the earth was without form and void.“ The 
original Hebrew word is, I believe, tolu, or loose 
atoms ; or, in other words, it was chaotic, formless, 
utterly unsuitable for life in any way, and empty, 
but in existence. And it adds, And darkness was 
upon the face of the deep. So you will see that 
this present world was not created out of nothing, 
as is usually supposed, but that it is really a re-crea- 
tion from the old dead geological world which it 
follows in point of time; and the reason why 
geological times are not mentioned in the Scripture 
is simply because it commences only with man’s 
that your question as to man’s condi- 
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tion after the Fall takes its proper place, as a matter 
I may say 


of course, when viewed in this light. 
that the word translated ‘‘lights’’ in Gen. i. 16, is 


essentially different from that translated light ’’ in 


vo and that it means an instrument of light to re- 


the light to us, the light having been made 


first and then put into the instrument: and I think 


that Iam correct in saying that it is pretty well 


understood now that light has always been in 


existenoe, in a more or less perfect state, independent 
of the sun; so that probably the light of the 


geological times was in accordance with the times, 


and not as perfect as now. There is much that 


might have been added to this, but as it would 


have been more theological than scientific, it would 
not have been suitable for the pages of the 
In conclusion, I may say that in the 
Christian Million of a week or two since it is stated 
about 
and amongst 
other things will give proof that there was 
no moon until the fourth day of creation—ours, of 
course; and by the Transit of Venus also prove 
that there have been weeks of seven days ever since 


MECHANIC. 
that an astronomer of some note is 
to give a series of lectures, 


creation, so that Gen. i. 2, should probably read, 
- And (after the ages foregone) the earth was with- 
out form, and void, &c.,’’ that is to say, the 


ages. J. H. 


[23928.]—Sucu of our readers as are interested in 
bee-keeping may be glad to know that much loss 
of life may be avoided by having the space 
immediately in front of the hive, and, if possible, 
for some little way on each sido of it, covered with 
a layer of “slack” (the refuse of coal). This 
material, by absorbing the warmth of the sun, 
maintains a higher temperature than earth or 
gravel, and keeps a dry surface, and thus enables 
many fe labourer, exhausted by a distant journey, 
or blown down by a rough wind, to rise 
again and regain the hive. I do not know that 

ere is any novelty in the plau, but am sure that 
it is successful. T. W. Webb. 


VIOLINS. 


[23929.]—‘' ORDERIC VITAL” aa ks: When we 
read accounts of the fine qualities of tone attained 
by the old masters, are we to believe that every 

olin made by the Amatis, &o., is an excellent 
instrument? The reply to this question cannot 
be too emphatic. Most certainly not. Only a 
small proportion of these instruments possess those 
high 9 ities of tone which have made their 

s name famous. The tone of many of them 

is nothing more than ordinary.“ It has always 
been the case in fiddle-making that some instru- 
ments have turned out. well and others the reversa. 
Stradivarius lived to the age of about 90, and as he 
worked from the age of 24, he must have made a 
large number of instruments. No doubt the best 
have survived (these survivors varying in quality), 
and the rest have gone to the wall. Time and use 
will improve every instrument, but will never 
make a bad fiddle a good one; and a new fiddle, 
if good, will show itself to be good from the very 
first, though nothing but time aud use will mature 
the tone. It is true that no oue has been able to 
oror on the model of Stradivarius. There is no 
standard of size for the fiddle. All the 

makers made in two or three different sizes; 

but the Grand' model of Stradivarius is gener- 
ally considered to give the best combination of good 
qualities. The curves of the belly and back are 
not spherical in any violin, and vary very consi- 
derably with different makers. Orderio Vital“ 
may rest assured that it is next to impossible to 
think of any alteration or improvement in the 
violin which has not already been thought of and 
tried. Instruments of the best makers have been 
dissected, measured, and faithfully copied times 
without number, and with very varying results, the 
chief being that no one has yet succeeded in rival- 
ling the originals. The Cremona violins will not, 
however, last for ever, and we shall have sooner or 
to fall back on more modern instruments. 
Charies Reade, the author, in a pamphlet entitled 
“A Lost Art Revived,” says, The fiddles of 
Cremona gained their reputation by superior tone; 
but they hold it now mainly by their beauty. For 
30 years past violins have been made equal in 
model to the che/f-d’autres of Cremona, and 
stronger in wood than Stradivarius, and more 
scientific than Guarnerius in thicknesses. Although 
this is perfectly true, it must be borne in mind that 
these instruments will require the maturing effects 
of the lapse of 100 years or so before they can 
equal (if they ever do) the best of the Cremonas. 
In the mean time a picked few of the instraments 
of the great makers stand out in proud distinction 
as ssing a quality of tone superior to all others. 
A Stradivarius possessiug the highest qualities of 
tone, and in good preservation as regards wood and 
ish, will always command an ever-increasingly 
high price. Happy is the man who, I will not say, 
has his quiver full of them, but happy is the man 
who is the poesessor of one of them; for nothing 


is easier than to pay 
find that you have not got one of them after all. 
A Country Parson. 


REFLEOTING TELESCOPES FOR DAY 
. USE. 


[23930.] — Wrru reference to Dr. Royston- 
Pigott’s interesting Notes on the Cassegrain’’ 
(page 3, Vol. XLI.), I must say that I think he is 
not right in recommending reflecting telescopes for 
day use, more especially for coastguardsmen. 
Some time ago I experimented with a small 
Gregorian as a portable hand telescope, and found it 
a great nuisance. To begin with, the mirrors would 
get out of adjustment when the telescope was 
carried about, and I much doubt the capability of 
a coastguardsman to adjust them. Then it was 
wonderful how fast the speculum metal tarnished 
with everyday use, and I should say the silver-on- 
glass would tarnish almost quicker, judging from 
my own experience with such mirrors. When the 
telescope was first taken out of doors, and a strong 
wind happened to be blowing, the mirrors would 
dull every time a blast of air entered the tube, till 
they had assumed the out-door temperature. And 
suppose the coastguard to be furnished with silver- 
on-glass Gregorians, where would Dr. Royston- 
Pigott propose to have the mirrors resilvered when 
tarnished, and would he keep a duplicate stock to 
issue while the operation was going on? I fear 
it would be pretty expensive. 

I quite agree that the ordinary Coastguard 
telescope is a marvel of clumsiness and worthless- 
ness; but the Royal Artillery garrison ttations are 
furnished in most places with really admirable 
refractors, which define so well that I have ere now 
used them with astronomical eyepieces on simple 
objects, such as lunar occultations aud sunspots, 
and the way in which the British gunner treats 
these instruments is heartrending. If the day be 
hazy, and he cannot see well, he unscrews the object 
glass and polishes it on his jacket, with marvellous 
effect. I would give a reflector about two hours 
of existence in the hands of an untrained man. 

To conclude, I do not think reflecting telescopes 
will ever supplant refractors for day use, even in 
skilled hands, and I epeak from experience. 

Tynemouth. Garrison Gunner. 


BORT. 


[23931.J—I WANTED to point out the difference 
between the gem diamond, bort, carbonado or 
carbonate. 

The gem diamond is a perfect crystal, either 
white or coloured, provided, if coloured, the colour 
is equal all over. Hence you may have a black or 
yellow or blue gem diamond. 

Bort is generally applied to crystal, which is dis- 
coloured, i.e., not white, and yet not with an equal 
distribution of colour so that it is not classed as a 
gem. But hort, by the dictionary, is sometimes 


applied to splinters, either of the pure gem or the 


impure crystal. 

Diamond dust is either the dust from rubbing 
one stone against the other, as in diamond cuttin 
(diamond cut diamond), or it is the stuff (dust 
produced by pounding (in a special apparatus) 


pieces of the gem or of the discoloured crystal 


called bort. 

Now, corbonado or carbonate, though of the 
same origin (viz., carbon) us the gem diamond and 
bort, is not a real crystal. It is described as 
amorphous. Now, this carbonado is (or used to be) 
much cheaper than the bort, and was used for 
cutting millstones, and by me applied 16 years ago 
to tur n, i.e., cut (not merely abrade) steel hardened 
as hard as fire and water could make it. I wrote 
to Ours on 4th January, 1869, and my letter 
was inserted ; but I have not kept my old numbers, 
asthey go to the Royal Free Hospital to amuse 
the patients. I fearlessly assert that carbonado 
is not bort. ,One is a crystal, and the other is not. 

Does Dr. Edmunds aver that in diamond dust 
from any source he ever finds a crystal, i.o., a piece 
of definite shape with facets? If so, it determines 
that a diamond is made up of small crystals, a 
point which I am intereeted to know, and as to 
which I have read vapoury statements, but no 
absolute assertion of the fact. 

I see Dr. Edmunds speaks of dust of diamond, 
nort and carbonado, being used for truing-up 
= steel,’’ i.e., lapping it, which never leaves it 

©. 


I want to see the diamond gem or bort, as I have 
defined it, or carbonado, used to turn the hard steel 
(not lapped), and take off shavings—i.e., pieces 
which, under a strong glass, can be seen to be 
sac Ns 

Dr. Robinson, of Dublin, used his daughter's 
diamond to cut or turn, not abrade, the hard steel 
pivot of his telescope. This he described in Ours ” 
in 1868, I think: at least I find it referred to in my 
letter of Jan., 1869, as having been stated by Dr. 
Robinson a short time since.“ I recollect that 
Dr. Robinson mentioned that the diamond was re-set 


anything under £1,000, and to 


its original outer akin, which is harder than the 
inner stone. Writing diamonds are splinters of 
gem diamond or impure diamond, alias bort, but 
not splinters of carbonado. In 1869 I described 
the tool to hold the pieces of carbonado, which 
were fastened in by solder. I used it to trua up 
(by cutting) a Welsh grindstone. Dr. E. seems to 
doubt that adiamond has been used for cutting, 
uot lapping, hard steel. See Dr. Robinson and his 
daughter's diamond, 1868. i f 

I venture to assert that no mechanic would ever 
use a lap (which abrades) if he can get a tool to 
cut; and, further, I assert that no lap work is 
absolutely true. : 

The letter I have referred to, as of 1869, was 
over the signature B. P. A.” Z. Y. X. 


5 letter 23012, p. 13, Dr. James 
Edmunds mentions the black dia mond for turning 
hardened steel. I have myself used it for turning 
and drilling this last fourteen years, and have made 
some hundreds of diamond turning tools and drills 
for different purposes, such as turning porph 
and granite, chilled cast iron, hard steel dies 
cutters, Mushet’s steel, Ko., and am at present 
setting a saw 28ft. long, with bort , in. diameter 
for cutting granite slabs. Should be glad to give 
any information the Doctor or Mr. Wenham may 
ask respecting the black diamond for turning pur- 
poses, or show them proof of what can be done with 
it by proper angles and setting. 8. E. 8. 


LAMINATED ARMATURES. 


[23933 J ALTHOUGH we appreciate in every de- 
tail the goodly information of your worthy con- 
tributor. Mr. Chaster, re. Motor Construction,” 
yet we think that he is a little bard on Mr. Jones’s 
form of armature in calling it a * clumsy imita- 
tion of the Siemens armature.” If Mr. Chaster 
means Jones’s laminated H armature, we cannot 
agree with his remarkat all, as it is our experience 
and candid opinion that this form of armature is a 
decided improvement upon the old solid type. In 
the first place, it does not heat; secondly, it is much 
easier to anneal and make up; and, thirdly, the 
circulation of Foucault’s currents is in a greater 
measure prevented, and as to whatever slight rotary 
motion exists of any individual part, it is an easy 
matter to prevent by simply screwing the end 
plates tightly ; and, again, we find it an easy 
matter to round cff with the file any sharp corners 
which may be likely to destroy insulation. 

As to not sufficient room for wire, we cannot see 
how this can be, as we have just wound une, which 
is now lighting 14 fives and giving every sutisfac- 
tion, and found ample space for several layers of 
insulation, and we use another daily in driving our 
latbe, one-man power, which has given us no 
trouble. 

We rather doubt whether Mr. Chaster has given 
sufficient attention to the making up of this parti- 
cular armature. 

With the worthy Editor’s kind permission we will 
take this opportunity to thank your esteemed con- 
tributor, Mr. S. Bottone, for his prompt reply to 
our query a week ago. 


South Tottenham. H. Harcourt. 


COMPARISONS OF TIDES. 


{23934.]-— Tms results of a close comparison be- 
tween theory and obervation in the matter of the 
tides during the past month, indicate the ccnnec- 
tion which always exists between the sea-level and 
the heights of the barometer when combined with 
the direction and steepness of the gradients, to which 
attention is directed in the daily weather reports 
issued by the Meteorological Office. The heights 
of the tides are based on the records of the self- 
registering tide-gauge on George’s Pier, Liverpool, 
and may be relied upon for correctness, allowi 
for the difference of datum-line between tha 
adopted by the Admiralty and the old dock sill. 
The firet fortnight of the month was remarkable 
for a succession of cyclonic gales, and these gales, 
aided by an unusually low barometer, kept the 
level of the sea continually between lft. and 2ft. 
abore its normal height. When this extraordinary 
elevation was allowed for, it was not difficult to 

dict the current height of tide from day to day; 

ut navigation was much impeded, and ships 
scarcely liked to venture into port. The ‘‘ diurnal 
inequality,“ however, still maintained its general 
superiority over atmospheric conditions, though, in 
certain instances, the sudden arrival of a depres- 
sion from the Atlantic tended to interfere 
with it. This was particularly the case 
on the 8th and on the llth inst. From the 
13th to the 21st, the pressure was more distributed, 
and the predictions became more approximately 
correct. Very little anticyclonic action has pre- 
vailed, and the temperature has risen genera J> 
but from the 21st to the end of the month the coh- 
ditions have been very unsettled. Our attention 
was directed to three distinct depressioms. The 


in his daughter’s ring after using itas he described, | first arrived at the mouth of St. George's Channel 


No diamoud is useful to a glazier unless it has 


on the 16th, causing not very strong southerly 


Marcy 13, 1885. 
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COMPARISON OF TIDES AT LIVERPOOL (FLEETWOOD) FOR THE MONTH OF FEBRUARY, 1885. 


29 231 0 +22 | 28-8 

2 28 2 29 10 +20 |! 289 
28 9 31 1 +28 | 290 
327 729 7 +24 | 290 
28 0 29 1 +13 29°1 

4 26 7 27 5 +10 29°2 
26 4 27 3 +11 29-1 

5 24 10 | 26. 3 +17 29-1 
24 8 | 25 10 +14 29-2 

6 | 233 3 23 10 ET 29˙5 
23 0 24 3 +165 29-4 

7 | 21 6 | 22 6 +12 293 
21 1 | 22 8 +18 29 ·4 

8 20 4 21 7 +15 29-5 
20 0 21 4 +16 29°4 

9 | 2 0 20 6 +6 29°3 
19 10 19 6 -4 294 

10 | 20 7 20 9 ＋ 2 29 6 
20 4 20 11 + 7 29-7 

11 21 8 | 22 10 +14 29-8 
2 6 | 2 3 +9 29-9 

12 | 23 0 23 9 +9 30:0 
22 10 23 6 +8 30:0 

13 | 24 6 24 9 + 3 29-9 
24 0 not ob served — 

14 25 8 10 + 2 29-7 
25 1 25 5 +4 297 

15 26 9 27 2 + 6 29-6 
25 9 26 5 + 8 29-5 

16 27 6 27 7 +l 29 4 
17 26 6 |27 2 + 8 29:2 
27 10 | 27 10 + 0 99:4 

is | 26 7 26 9 + 2 29-5 
27 7128 5 +10 29-5 

19 | 26 2 26 5 +3 29:8 
27 327 3 + 0 29-8 

20 | 25 6 25 8 +2 29-8 
26 1 26 1 0 29-9 

21 24 3 24 2 Sl 299 
24 11 21 3 — 8 29 9 

22 23 2 [ 24 6 + 8 29·8 
23 424 0 + 8 29°8 

W 219 22 3 + 6 29°7 
21 11 [23 6 +7 29°7 

24 21 4 | 22 3 +11 29˙6 
21 9 | 22 9 +12 29°6 

2 22 5 23 0 +7 29:7 
23 0 | 23 2 +2 29:8 

2 | 23 10 24 8 +10 29-7 
24 7 25 9 114 29-7 

27 25 10 26 6 + 8 29˙8 
26 5 27 0 ＋ 7 29:8 

28 27 626 9 — 9 297 
27 6 27 3 =g 29-9 


Wind. Remarks. 
S.W. Gale, cyclonic. 
S.W. Continuing. 
S.W. Continuing. 
S.S.W. Continuing, gradients very 
steep. 
S. S. W. Abating, but strong. 
S. S. W. Abating, but strong. 
S. S. W. Abating, but strong. 
S. W. to N. W. Strong, bar. low. 
S. W. to N. W. Still very strong. 
S. W. Fresh to strong. 
S. W. Gale increasing. 
S. to S.W. vey strong. 
S.W. Cyclonic. 
S.W. Gradients still very steep. 
S.W. Gale continuing. 
W. to N.N.W. | Strong. 
N. Very strong. 
W. Fresh to strong. 
S. W. Strong. 
W. S. W. Strong to gale; cyclonic. 
N.W. Very strong; steep gradients. 
S.S.W. Strong. 
S. S. W. Strong. 
S. S. W. Fresh to strong. 
N N. W. Slight. 
N. N. W. Slight. 
| W.S.W. Wind backing. 
| S.W. Fresh to strong. 
N.N.W. Slight. 
| N.W. Strong. 
N.E. Strong. 
| N.E. to S. W. | Variable. 
S. W. Strong. 
| 8.S.E. Slight. 
S.S.E. Slight. 
| N.E. Light and variable. 
N.E. Light and variable. 
N.E. Anticyclonic. 
N.E. Anticyclonte. 
S.W. Strong to a gale. 
S. W. Fresh depression —cyclonic. 
S. W. Gradients steep. 
S. to S. W. Bar. falling. 
S. W. Strong to gale. 
S. W. Gale continuing. 
W. S. W. Abating. 
— Wind variable — light to 
| moderate. 
S.W. Deep depression. 
| S.W. Gale continuing. 
| S.W. Wind abating. 
i S. S. W. Rather strong. 
| N. Strong, decided change of 
| pressure. 
| N. | Frech. 


winds in one place, but north-easterly winds in the 
Irish Sea. The second depression advanced from 
the Bay of Biscay on the 19th, causing southerly 
winds at the French stations, but north-easterly 
winds over the Irish Sea. The third was a deep 
and very large depression, causing heavy gales to 
the west of ; butas the prevailing direction 
in these latitudes was westerly, the extended coast- 
line prevented the elevation of tho sea-level to the 
east of it. This d ion to make its in- 
fluence felt on the morning of the 22nd. It will be 
seen from these remarks to what large variations 
the tides are subjected, and yet in the midst of all 
this irregularity, they submit to the dominion of 
law ; and when the range of tide is large, as is the 
case at Liverpool, the study of this law becomes 
not only possible, but most interesting and in- 


ve. 
James P I. A., F. R. AS. 
A earson, ; 


? 


A NEW ZEALAND TELEPHONE. 


123935.]J— TE transmitter described by Mr. 
Howlett is the Hunnings, which has been in use 
in Eagland since 1878. The patent was bought by 
the London and Globe Telephone Oompany, who 
patented it abroad, and at the present tima are 
using it for household and other purposes in 
France, Belgium, &c. It was also the instrument 

ing used by Harrison, Cox-Walker, and Co., 
when they were attacked by the United Telephone 
Co., whose Edison patent they showed to be bad. 
The Hunnings transmitter is acknowledged to be 
the best instrument for use on all underground or 
other cables. The patent for it was bought by the 
United Telephone Co. with the English business of 
the L. and G. T. and M. Co. last year for £25,000 

in cash, and jths of all shares or money received 


frem new telephone companies, i.e., such as the 
new South of England Company. i 

It is probable the L. and G. T. and M. Co. have 
already patented it in Australia and New Zealand, 
and now hold all rights in it there, as elsewhere, 


except in the U. K. N. E. D. 


ANHYDROUS ANALYSIS.—V. 


D. Separation of Metals of Class 3, Divi- 
sion I., from those of Olass 4, et seq. 


ee will suppose the assay now to con- 
sist of a weighed alloy of bismuth (Class 3) with 
silver and gold (Class 4). A floor or ‘‘ bottom ” 
of a piece of „with convex underside, to 
fit the bottom of the oval cavity of the aluminium 
furnace; or of “charcoal paste made according 
to Plattner's method of similar shape, is placed in 
the aluminium furnace, and the assay treated upon 
it with “a gentle O.P.” (i, Fig. 88), when the 
„% brown-yellow and lemon-yellow sublimate shad- 
ing off to white” (p. 105) of metal (i) will be 
copiously deposited on the vertical Al plate, and 
upper surface of the furnace. This should be fre- 
quently brushed off and collected for weighing, if 
necessary. If there is the slightest sign or ‘ 8 
of a rose - coloured sublimate, the heat must be 
lessened by withdrawing the point of the pyrocone 
from the assay as above described; because this is 
a proof that silver (or metal ) has commenced to 
sublime (Table V. p. 107). 1f it is found impos- 
sible to avoid this loss of metal (/) without leaving 
behind some of the metal 2 in the alloy, the heat 
is increased by inserting O. P. and the rose, or, in a 
thick deposit, carmine, coloured sublimate is to be 
carefully scraped off, made into a paste with soda 
and fused on charcoal with the remaining gold and 
silver alloy in H.P. (Fig. 87, p. 74). is now 


Ns dae the loss of weight being taken as equal 

to the proportion of metal (i). 

E. Separation of Metals of Olass 4, Divi- 
sion I., from all those above it on the 
Table; from each other, and from Metals 
of Division II. 


The above-mentioned alloy (platinum ring, Se 
out of consideration for the present), having 
freed from the volatile substances of Class 1 and 
from the metals of Classes 2 and 3, as above de- 
scribed, and assumed to be in the shape of a metallic 
‘* button or ball, is placed on the clean and very 
slightly inclined (towards the operator) surface of 
the aluminium tray in position over the cavity of 
the furnace upon a small crystal of boric acid, 
which, when it fuses, will cause the ball to adhere 
mechanically to the tray, and not roll away. ° 

The alloy ball in this position is now treated with 
P.P. (2, Fig. 88), directed precisely on the centre 
of one hemisphere or side of the alloy, so as to keep 
it in a constant condition of red-heat, but it is not 
on any account to be allowed even to begin to fuse. 
If it does, the assay is spoiled, and must be com- 
menced de novo. It is hoped that when this valuable 
reaction in alloys becomes better known than it is 
at present, apparatus will be so constructed that the 
lamp and assay can be fired in the proper position 
on a sliding scale, and the blust made constant by a 
hydrostatic or other machine, so that the operator 
may simply have to place his apparatus and assay 
at the proper distance from other (which of 
course varies according to the object required) with 
the pyrocone directed at the proper angle upon the 
latter, and watch results. 

In an alloy of equal proportions of metals ()) 
and (Å), after the above operation has been care- 
fully carried out, the exact hemisphere of a ball 
which has been kept next the source of heat (i. e., 
the point of P.P.) will be found a pure silver- 
white colour, whilst the back hemisphere, which 
has been kept away from the source of heat 
(although it has, of course, remained red-hot from 
the force of metallic conduction), will have become 
an equally pure gold-yellow colour; iu fact, by 
this simple but efficient mode of ‘' parting,” the 
Au + Ag alloy has evidently been disal/oved, and 
we have now a hemisphere of pace gold on one 
side, and a hemisphere of pure silver on the other; 
apparently because the metal possessing the lowest 
fusing point will 5 melt, and its semi- ` 
fluid molecules gradually flow towards the source 
of heat; remaining eventually on that side. But it 
is also evident that gold molecules must be ree 
pelled ; sothat the phenomenon would appear to be 
partly pyro- electrical. 

I could scarcely believe the evidence of my eyes 
when, in 1871, with my mouth-blower (see 
‘ Pyrology,’’ page 299), I discovered this fact, 
the certainty of which I proved by treating many 
different alloys in the same manner with a similar 
result; as e.g., an ordinary commercial pin, the 


fused alloy- of which, thus treated, 
exhibited a ‘‘backing’’ of pure copper. 
I even found, or supposed could see 


through a powerful lens, that a paste of the mineral 
cyanite (which consists generally, or, roughly 
speaking, of one-third silica and two-thirds 
alumina, or, according to Dana Syst. Min.,“ 
p. 375, Als O, SiO,), when thus treated on Al plate, 
showed minute glittering points or facets of silica 
next the soure of heat or pyroxidation, whilst the 
back seemed to oonsist of comparatively pure 
white, rounded alumina. This circumstance, how- 
ever, remains to be proved as a fact, but there can 
be no peeve reason to doubt the ocular evidenos, 
as to the separation by this means, of differently 
coloured metals in an alloy, and I intend to exhibit 
specimens of these, thus separated, in the Inter- 
national Inventions Exhibition. A silver-gold ball 
sees shown at the ‘‘Scientific Loan Collection ” of 
876. 

The operator has now got as his assay certainly 
not an alloy of metals (j) and (&), nor even a 
mixture of them, but what may be termed a metallic 
electrical connection—a great step towards separ- 
ation, but still not complete separation itself. The 
exact m ical separation of such a ‘‘ connec- 
tion, moreover, even supposing the prre metallic 
distribution to have been precisely hemispherical ; 
or, in othee words, that the alloy consisted in the 
first place of equal proportions, would evidently 
still be an exceedingly difficult problem to solve, as 
both metals are very hard to cut. I therefore 
propose to work out results thus: The assay con- 
sisting of the parted metals () + (&) is taken up 
and fixed in the pliers (Fig. 42, p. 42), 80 
that either hemisphere, or part it is in ed 
to determine (say silver in this case), 

rojecting clearly from the points of the pliers, 
dowuwarda: This downward part is then 
pressed into a properly made mould of loam, whi 
is shaped with a knife so that it exactly covers the 
silver hemisphere and no more, and allowed to dry. 
When perfectly dry, silver nitrate (or pure silver 
in any shape) is fused with a mouth or hand- 
blower in the cavity, until the operator has a 
silver hemisphere (or cast) exactly correspon 
to that part of his assay. This cast, when w 
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ought to give a close approximation to the quantity 


of metal (j) of his 1 To determine the quan- 
tity of metal (I), it will, of course, be only neces- 
sary to deduct this weight from that of the whole 


assay. 

In liko manner, metals (j) and © can be sepa- 
rated from such other metals as (w) or (i), with 
which they may be found alloyed, and thus esti- 
mated as to quantity. 

In 5 brief account of the analysis 
of metals, &c. onging to Division I., it should 
be mentioned that no account has been taken of the 
matrix or ‘‘gangue,’’ as it is technically called, 
often obtained from mines, &c., with ores—the 
combined metals having been treated above as 
— 70 ref were simple alloys:—first, because 
me of the first three classes are generally re- 
appease free from 7 75 mam. secondly, b:cause 

e ordinary 0 ucing ores containing 
such matrix b simple alloys, acd separating the 

as slag by means of some reducing 20% 

well known, and need not be reproduced here. 
For assays in the small way, Plattner’s reducing 
flux is perhaps the best. It is thus made: Mix 
very thoroughly ten parts by weight of freshly 
5 finely-powdered sodium carbonate, 

i of potas.ium carbonate, similarly i che 
five of powdered freshly-made borax glass fused 
borax), and five of well-dried starch powder, and 

the flux in a glass-stoppered bottle, since it 

be useless if damp.” (Prof. Cornwall’s trans- 

lation of Tlattner's Probirkunst, &v., 1879). 

Of course, such reductions can be made in the 

aluminium furnace by using H.P. (Fig. 87, page 74.) 

All sublimates can be at once reduced to metal with 
this fiux i that of (a.) 

A detailed description of my proposed new 
method of estima.ing mercury in ores, &c., b 
means of the amalgam formed on gold-leaf per 
acensum will be afterwards given, with a figure of 
the simple glass ap us necessary. : 

It must be remembered that the above is a mere 
outline, and by no means a detailed practical de- 
scription, of new processes of separating metals by 


fire, and estimating them separate} weight, or 
ica of weight of the roldas. Should fuba m due 


encouragement and help at the hands of those who 
ought to help me, the analysis of each metal will 
on some future on be separately given from 
actual results, headed by an alphabetical list of the 
minerals in which it is most usually found. Mean- 
time, there can be no doubt of the principles or 
facts upon which the processes rest, which have 
ueon proved tone 680) ana osn be pro 

by the blowpipe and aluminium plate that there 
is a serious loses of silver and gold in the ordinary 

W. A. Boss. 


method of cupellation. 

P. S.— The figure (Fig. 2, ENGLISH MECHANIC, 
No. 1,040, page 563) —— to representa fur- 
nace ‘‘ with boric acid, containing spheri- 
cal calcium borates. The shading of the cavity is 
too dark to show this properly, in consequence of 
a ering seat the sketch in pencil, instead of ink. 


A PLEA FOR GOOD MANNERS. 


[23987.]—I, FOR one, beg to thank Mr. Ledger for 
so courteously calling attention to the unpleasant 
reading to be found from time to time amongst the 


Wellow, Romsey, March 9. 


BRASS AND GLASS. 


23938.]— Mr I call the attention of the brass 

glass section of your readers to a new revolving 
nose-piece I have designed for the p se of 
testing the various sectors of an object-g 
which I exhibited at the Q. M. C. on the 27th inst. ? 

For long I have been of the opinion that all the 
sectors of an object-glass are not ot, aes zood in 
defining objects. Fig. 1 F, sectors aad $ might 
not be as good as sectors 3 and 4. I have formed 
this conclusion from the study of the exclamation 
marks on the Podura, when viewed in different 
azimuths. 

There was, however, always this difficulty—viz., 
that when the scale was rotated, the illuminating 
conditions were altered. B shows the relative 

tions of the scale and the flame, when viewed 
in the usual way, the achromatic condenser being 
accurately centred, and the edge of the flame care- 
tuny focussed on the object. shows the position 
of the diffraction spectra seen atthe back of the 
objective, the oyp ee being removed ; in this case 
3and 4 F would be the working sectors of the 
object glasi. Now, if the scale be rotated through 
an e of 90°, the exclamation marks will fie 
across the edge of the flame, as at C. The diffrac- 
tion spectra will be turned round as at E, and a 
different pair of sectors, 1 and 2 F, brought into 
play. Assuming, for a moment, that the sectors 

234 are all equally good, it is to be expected 


and how much to the illumination. 


ved | them 


that the exclamation marks, as at C, would appear 


different to those at B, on account of the position of 


pictures, when a Podura scale is being rotated, 
something must be allowed for thealteration of the 
illuminating conditions with regard to the position 
of the exclam.tion marks, and something for the 
difference im the quality of the sectors. The im- 
portance of separating these variables will be 
obvious to every one. For this purpose I have 
designed a revolving nose-piece A, which will 
enable the object-glass to be turned round, and so 
bring its various sectors into play. By this means 
it can be easily demonstrated how much of the 
difference in the pictures is due to the * 
en 


practically tried this nose- piece. I was very much 


astonished at the enormous difference I found in 


the defining powers of the alternate seetors of an 


e 

o illustrate the difference in the chromatic 
aberration, let me mention only an example. A 
very fair water imm. }, 1:17 N.A., showed the ex- 


clamation marks red in one position, but turned 


when the 7 0 glass was rotated 
through an angle of about 90°. The practical out- 
come of all this is important. 

1. An object - glass which ormed well enough 
when exhibited on the optician’s microscope, might 
tell a very different tale when tried on the pur- 
chaser’s instrument, because the objective might 
not screw up to the same point. 8 

2. It may account for the difference of opinion 
held by experts as to the quality of any particular 
objective, for they might have been testing different 
sectors. 


3. It would be worth while, in the case of ex- 


pensive object- glasses, to have the society's screw 
portion of them capable of rotation, and provided 


Fi Gela 


4. I think this appliance will prove useful in very 
delicate work, such as that carried on by the Rev. 
W. H. ere l 

The design been most beautifully carried out 
for me by Messrs. Powell and Lealand, and I would 
like to draw attention to the flange ljin. in 
diameter, which secures perfect steadiness when 
ae ov Ens is rotated. Fig. A is drawn to the 

e of $. 

I now wish to describe a cheap form of condenser 
I have designed to meet the wants of students and 
others who use microscopes on the Hartnach,’’ 
„ Student,” or College models. It consists of 
a tube A, Fig. II., with a spiral slot cut in it, 
this is screwed into the hole in the microscope 
stago. A tube B C, carrying the lenses (a meniscus 
and a bioonvex) slides into the other tube; a pin B 
fits into the spiral slot. A flange, with a milled 
edge, is fixed near the end of the tube B C, and at 
the end of the tube B C fite a cap D, like the lid of 
a pillbox, with a large hole in it. 


This holdsa diaphragm E; I think that three 
sizes of diaphragms would be sufficient. At the 
Q.M.C.I showed a Leitz £3 12s. microscope, on 
which Mr. Baker had fitted one of these condensers ; 
I exhibited some micro-organisms both with and 
without the condenser. The superiority of the 

icture when the condenser was used was admitted 
y all who saw the comparison. Fig. 2 is drawn 
to scale }. Edward M. Nelson. 

February 28th, 1885. 

P.S.—The flange, which is 1}in. in diameter, is 
for the purpose of focussing the condenser by rota- 
tion, the pin B running up and down the opaa 
The vertical piece of the slot should be 
noticed, as it prevents one accidentally twisting out 
the condenser. The aperture is ö N. A.- EB. IL. N. 


LOCOMOTIVE DRIVING AXLES. 


23939. —Ix pursuance of a recommendation 
contained in jor Marindin’s report on the 
Penistone Accident, a return has been published 
showing the number of driving axles in use and the 
proportion thereof broken or taken out during the 

ear 1883, the details of which are given in the 


ollowing summary: 


Number in | Broken Taven 


Deacription. ae running. in shops. 
iron steel ron ton rn steel 
per | per | per per 
cent cent cent cent 
Crank axles with- 


out hooped webs, 2,867 | 4,733 3:1 | 0°9| 6°0 | 3:8 
Crank R T i ý | 


hooped webs ..| 4,121 | 1,222 0·85 0-9 | 7°7 | 0-7 
Straight ax) oes, 

outside cylinders) 438 | 1,467 
Total ving- 

wheel axles....| 7,426 | 7,422 2o 0-8 | 6-8 | 2-7 


— 


—— — a 
Total. 14,848 2:8 9°5 


The advocates of outside-cylinder engines fre- 


quently claim that they avoid the danger of a 
crank axle; but from the above figures it appears 
that 6'5 per f straight driving axles broke 
when running. It is satisfactory to votice that a 
Arge portion of defective axles were discovered 
and taken out in the shops, and doubtless a more 
careful and frequent examination will reduce the 
number broken in running; but still, growing 
flaws will exist, which no care nor investigation 
can detect. Clement E. Stretton. 
Leicester, March 9. 


NEW BRAKES. 


Farge ae OBSERVE in your issue of the 6th inst. 
that Driver ” (letter 23907) says I have made a 
mistake in sa that the new Midland brake is 
the same as use upon the Lancashire and 
Yorkshire Railway. I beg, however, to say that E 
have made no mistake in what I stated, as the 


latter company have for some considerable time 
past been g up and working with every satis- 
action, a brake of exactly the same arrangement 


as that which is now being fitted to the Midland 
y’s vehicles. It is quite true, as stated by 
pe. 


is the same as the Midland are going in for, and 
which is poe over 
Q. 


u 
I believe it to be the system 


any other. f tchell. 


[23941.]—In issue of the 6th inst., a cor- 
respondent on New Brakes says: ‘‘ There are a 
lot of changes going on now,” and then proceeds 
to enumerate several, but omits the most inex- 
or of all. 1 70 that, Da in 

eory and ce, the Westinghouse automa 
brake is ie eg Then why are the G. and S.W. 
Railway, who have hitherto been staunch sup- 

rs of the Westinghouse brake, now engaged 
trying a form of vacuum, with a view te 
fitting their stock anew? Perhaps Mr. Stretton 


will explain and oblige. 
W. B. Thompsoa. 


THE NEW MIDLAND ENGINES. 


(23942.J]—Your oo ndent, More Expan- 
aion (p. 640, letter 23853), ought to have the 
thanks of the railway company for givin g his ideas 
on how to work the big engines which have been 
such ‘‘ failures ” for want of steam. , 

The plan of working expansively was fairly 
tested last Friday, Saturday, Sunday, and Monday ; 
itis a strange thing, but those very engines that 
before had 70 take a pilot with twelve coaches now 
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are running with sixteen, and have lots of steam ; 
and a bit more practice and a sixteenth of an inch 
more lead which is now to be tried on More Ex 


are soon 
ows more 


—.— 


NEW MIDLAND ENGINES. 
ee our kind permission {í should 
like to „More sion“ a question or two. 


U 
press train for a distance of 100 miles, due to leave 
A at, my, 10 o’clock, pass B at 11 o’clock, and 
arrive at C at 12. He knows his engine is not very 
for steam, so he puts a good fire on and gets 
burnt through, and puts as much water in 
boiler as it will carry, and when the time is up to 
the sagas just begins to blow-off. As soon 
away he pulls up his lever in the 
tch out of gear, and opens tho regulator 
; parts of the way. en he gets 10 or 
the road he finds he is not keeping 
e engine is not making enough steam, 
up the lever another notch and gives 


of the regulator, 
has dropped, perhaps, four or five 
w what is he todo? Remember his 
U up to the mark when he started, as 
, and water, and now he has 
go, with steam 20lb. to 301b. 
the boiler, and perhaps about an inch of 
his gauge-glase; he cannot give her any 
regulator, 
do but keep going on as well as he can, 
the time he arrives at O he will perhaps be 
10 or 12 minutes late, and perhaps got 601b. of 
steam, and the water only just in sight at the 
bottom of his gauge-glass. 
Now, Sir, More Expansion” says it is the 
to push an engine which causes all the 
He says you must not push them; but 
is a man to do? He must have the time out of 
either one way or the other; but if you cav- 
the into a locomotive you cannot get 


am not a driver, but if I live I shall 
; and I should very much like to know 
5 in . 
oping More Expansion“ give 
through these columns, I think it would 
benefit a good many more than one. 
Lincoln. A Fireman. 
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L. AND 8.W. EXPRESS ENGINES. 


1 —I sEnp dimensions of the new London | 
by 


í „ bogi 

centre to driving centre, 9ft. 1ldin. ; coupled wheels, 
drt. Gin.; boiler, length, loft 
Grebox shell, length, 6ft., breadth, 3ft. 10}in. ; fire- 

length, 6ft. 2zin., breadth, 3ft. Stin., depth, 
5ft. 94in. 218 tubes lin. dia., length, 10ft. Xin. 
Heating surface Tubes, 1051:13 rq. ft.; firebox, 
110-18 sq. ft.; total, 1161°31 sq. ft. Boiler pressure 
160ib. Weight about 46} tons. Tender, six wheels 
3ft. 9$in. dia., holds 2,350 gallons and 3} tons of 
coal. Weight, empty, 16 tons. These engines are 
Nos. 460— 469 (Nellen and Co., 1884), 147, 470— 
478 (Stephenson and Co., 1884). Meteor. 


LATHE MATTERS. 
(23946.)—F. H. WENHAX (23882), I would 


venture to point out, is wrong in stating that 
screw- cannot be cut by wheels. 
The contact between a cutting-wheel and a 


thread is not a surface, but a line; a straight line 
in Dr. E.’s case. Mr. Wenbam seems to mistake it 
for a surface. By cutting one side at a time, square, 
or even undercut, threads can with suitably - vized 
cutters be truly worked upon, theoretical ly and 
3 dy inclining the axes to one another of 
screw and wheel. there is an error, it is in 
the grinding speeds at apex and bottom of threads ; 
with very light grinding it should be of no 
I prefer a bit it as simpler and iding 
prefer a myself as simpler and avoi 
shake in bearings, though, perhaps, less clean an 


much less rapid in its action. I have found it use- 
ful, though perhaps the practice is old, to beud 
bits or finishing tools cold out of the cut, so that 
when stress comes on them (up to the limit of their 
stretching), they remain rigid u nder it. 

Vulcan. 


LATHE MATTERS. 


(23946.]—My contributions to the ExoLISR 
MeEcHANIC during the past fifteen years have been 
on subjects I have practised and which I can vouch 
for. Iam reluctant to speak of matters relating to 
myself, but as I am held up as a paper theoriser by 
one of this class, who writes beyond his knowledge, 
I am constrained to say that I do not appear as a 
mere amateur. Several years of my minority were 
passed as a pupil in the drawing office of a firm of 
marine engineers and shipbuilders, and as long ago 
as 1845 I was in business on my own account as a 
maker of marine engines and machinery. For im- 
provements in these engines I obtained a prize 
medal at the International Exhibition of 1862, 
awarded to me by jurors, themselves marine 
engineers; and until quite recently I have been 
more or less connected with machine shope. Ihave 
made lathe mandrels innumerable, from the heaviest 
to the smallest. I repeat my assertion that some 
of the best makers of foot lathes do true up their 
hardened mandrels by means of diamond cutting 
tools. I shall not attempt to obtain a gratuitous 
advertisement in these pages for any maker, or 
make him the subject of coarse contradictions and 
verbose controversies, or submit his mandrels so 
finished for any self-constituted juror to report 
upon,“ for the competency for such an office is 
usually to be judged by others, and not by the 
individual himself; but if any reader of this requires 
a lathe as accurately finished as a lathe can be, and 
will give his direction in the address column, I will 
show him two lathes with traversing mandrels which 
have been trued up with diamond turning tools. 
The manufacturers are in an extensive way of 
business, and make this kind of lathe a fpocialiy 
at very moderate prices. Ihave also used di ond 
turning tools both for turning up bard mandrels 
and for cutting back the shoulders of lathes that 
have been misused from having long worked with 
a slack back centre. 

To flat contradiction No. 2, I reply that it is not 
a real fact that pieces of diamond of the proper 
shape are extremely difficult to set so as to be 
held safely. On the contrary, itis a remarkably 
easy operation to do this so securely that the splinter 
will rather smash up than leave the setting. This 
operation, by which I have set numbers, occupies 
but a few minutes. I have on a former occasion 
explained the method, and if correspondents desire 
it will do so again. Diamond tools cut the very 
hardest steel sweetly,” requiring but a light pres- 
sure; and I am about to apply them for giving a 
finished surface to parts of mechanism in wood, as 
their ever-enduring keen edge woald save the 
trouble of the constant 1 read j usting 
which steel requires. Again, this questionable 


authority at once condemns the use of the roller 
for bedding down diamond particles in laps and 
slicers, an instrument which it is apparent that he 


has never used or seen. As the owner of a lapi 
lathe, with all the requisites, that I have long 
for sha and slicing different kinds of materials 
for op and philosophical purposes, I am ina 
tion to state that a narrow hard steel roller 
oes bed in the diamond more effectively and eco- 


And now let me give a friendly hint to Mr. Hines, 
if he has any regard for his reputation, to act with 
caution in being prompted in any 5 for 
cutting screw-noses and ta ps by circ cutters, 
and finishing them up by similar grinding lape. 
Take, for example, a deep V or squaresthreaded 
screw of coarse pitch, for a sufficiently palpable 
experiment; havea circular saw ox cutter the width 
of the thread space which is togauge the same from 
top to bottom. To use the saw with its plane at 
right angles to the axis of the screw would beutter 
folly, but with all care in adjusting the 
cutter to the screw angle an inaccurate form of 
screw will be the result. Neither by theory nor 

tice can a perfectly symmetrical screw-thread 
be obtained this way. Let anyone take a circular 
disc of metal turned just to the gauge of a square 
screw-thread of coarse pitch and drive it into the 
bottom ; the kind of twist that it has taken at the 
place willthen be seen. This is the effect in prac- 


tice; but there are several who write for the. 


ExdLIsH MEcHANIO who can ig demonstrate 
this mathematically. I have just had a case in 
point. Having had occasion for a pair of wheels on 
the silent or skew gear principle,in which the 
driving and driven spindles croes over each other at 
right augles, although I had gota circular wheel- 
cutter just to suit the form of cog that I require — 
these wheels, in fact, being multi-threaded screws 
of coarse pitch—this cutter could not in conse- 


quence be used, nor could a fly-cutter, so I made 
a kind of grooving drill of the contour between the 
threads, which cut the spaces accurately, but into 
which the circular cutter would not fit. 

I am aware that circular discs, charged with 
emery or diamond dust, are used for cutting screws ; 
but on what? Such as bottle-necks and stoppers. 
A short time agoI cut a screw on a porcelain 
cylinder for a gee burning experiment, using a 
diamond-charged disc; but the form of such 
screws as these is of no consequence, 80 long as they 
hold the work securely together. 

The ‘‘ prussiate ” e as applied to 
soft iron, is almost a useless process; it acts in 
blotches, and raises the surface, and, at the best, 
the hard skin can be taken off with a vigorcus rub 
with an old file; but for homogeneous mild steel, 
treated in the way that I have described, after 
being dusted contiuuously at a blood-red heat and 
quenched, it has an 5 surface, without 
. as if the 8 had been merely oil - 


8 ; 

About two years ago I purchased a strong Gin. 
foot lathe, because it had a very convenient form of 
overhead gear, and included a number of cutter 
and milling frames, circular cutters, and other 
useful traps; but the mandrel was one of the de- 
testable iron sort, with steel welded ends, and, as 
the screw-nose was a mongrel thread, I determined 
to make a new one, as the chucks would bear 
cutting out to the Whitworth standard. This 
mandrel was treated and hardened just as I have 
described, the cone fitted throughout in the collar, 
just as it was finished to do while soft, and so accu- 
rately that I have not found it necessary to grind it 
in; itsown-work soon made the bearing right, and 
as for hardness, no file will touch it, and it cannot 
be indented, as the softer steel below has been in- 
durated by the heat. I will give Mr. Hines an op- 
portunity of exercising his candour. When he is 
next in this city I shall be glad to produce the 
mandrel, and defy him to indent it on the hardened 
part with a centre punch and hammer. As to 
swaging in the fire, I take care never to allow this, 
or have an overdone side. I am too old a smith to 
make such a stupid mistake—with a blood-red heat, 
too! If Mr. Hines says that he is unable to make a 
mandrel so as not to warp or cast, we may take his 
word for it; but if he states that it cannot be done 
by others, then he must expect contradiction. I see 
no reason why, with proper metal and suitable 
treatment, mandrels should not be as true after 
hardening as before; but, in these cases, the 
nautical and astronomical terms so learnedly and 
humorously applied to the eocentricities of a 
drunken mandrel would be wasted. I take it that 
finishing up with diamond tools is a modern and 
not an old practice; the delicate fine lines left on 
the steel 1 taken ihe b re aa inding 
clams, and there is no su 3 way o ing 
up cylindrical rods as this. 

I bare no interest in looking at the model mandrel 
named at the soirée ; the drawing, which has ap- 

again and again, is D which is 

to be seen once more at page 662 of pe ae 
Feb. 27, for the design is objectionable. In the 
3 the most a TEAR of the screw is 
ificed for the sake of the cylinder at the base of 

it. This is of no useif a screw is to be got true; for 
acting as this does as a series of reverse cones to 
bring the chucks against the mandrel face, it 
forms a centring agent in itself. If the 
cylinder is true and the screw is not, we have 
ways one part struggling to destroy the truth 
of the other. Again, the face of the m is 
„ which would cause it to cast in 


by the extra diameter given by the useless round- 
ing of the periphery of the face. A lathe mandrel 
sheuld be cut out of the rolled bar, without A 
forging whatever ; if steel is hammered or swag 
and condensed more in one place than another, 
parts are sure to warp or swell up in the 
hardening, however well annealed beforehand. 
Perfect homogeneity is what we ae ba 
F. H. Wenham. 


AMPHIPLEURA PELLUCIDA AND 
DIFFRAOTION (No. I.)—TO MR. P. A. 
PHILLIPS. 

(23947.]—THE 5 now raised is a 
complex and difficult one; it involves diffraction an 
the laws of the minimum visibile. 

On the general question it is here impossible to 
enter. I must, therefore, confine my remarks to 
facts. It is interesting to note the stages of opinion 
through which the subject has passed. Fraunhofer 
was the firat to state, in his admirable paper on 
Light, his strong belief that on the wave theory 
some of his finest rulings on glass would be quite 
beyond the power of the microscope to resolve. Sir 
John Herschel (Art. Light’’) declared he thought 
Fraunhofer’s statement unwarranted by 
formule, and that a much smaller thing would be 
visible. Helmholtz next stated that in the case 
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of brilliant discs about half a wave-length appeared 
the probable limit; but there might be ciroum- 
stances which would reduce this limit still further. 
The whole thing hinges upon the original hypo- 
is of brilliant discs. These swell out under 
microscopical examination. An infinite number of 
riments on this question may be sustained. 
Here is one of the simplest : — 


7 

1. Place a beetle's eye slide on the stage,’ 
form an image behind it of a small lamp -· flame by 
means of a jin. objective. As you withdraw this 
image further from the slide you will see the flame 
image gradually diminish, till with the best powers 
you have you will find that this image soon reaches 
a small limit beyond which it will not pass. You 
will now see innumerable brilliant dots of light 
surrounded by faint diffraction rings. The focus 
of the facets I measured at 1-1000th of an inch. 

2. Place at four yards distance in a darkened 
room before a brilliant shaded flame a piece of 
brass punctured with holes arranged closer and 
closer. Miniature there holes brilliantly illuminated 
by means of a fine ith objective attached beneath 
the stage. Bring the image of these holes under 
the focal 7 of the microscope. You will see 
that the closest (and perhaps the next pair) entirely 
coalesced. The finest pair have vanished. Two 
things may here subvent the phenomena first, the 
diffraction swelling of the bright discs; secondly, 
the lateral residuary aberration produced both by 
the observing and miniature forming lenses. (All 
these things have been most carefully measured.) 


3. If your eye can bear the effulgence of a minia- 
ture of the brightest sen brought upon the stage, 
you may repeat the following experiment :— 

Amici prism, focus 3in., is placed in bright 
sunshine, so as to form an aérial image of the sun 
about four yards from your . 
horizontally. You will require a mechanical eub- 
stage to carry your kth objective, so as to bring the 
miniature of the sun exactly in view of the ob- 
serving microscope armed with a jth. If 
you have a good spider line micrometer, you will 

da magnificent measurable solar disc (and if 
7 glasses are good enough) surrounded with an 
tensely black ring. Size of disc, 1-16000th; 
thickness of black ring, 1-50000th. But by trigono- 
metry the sun’s disc is now four times larger than 
it ought to be. (Iam away here from all my data.) 


Here, , the spurious disc is greatly enlarged. 
This 3 is compounded of residuary 
aberration, if any, and diffraction. 

The phenomena presented by aberration and dif- 
fraction have now been pursued about twenty-three 
years, with ever-increasing interest. But while one 
class t themselves with an effulgent brilliance 
which no words can describe, another distinct class 
can be observed when brilliance ts dissipated. An 
overpowering diffraction outblazes minute details 
in the miniature, which at once start into view by 
withdrawal of the sunbeams. And the possibility 
of a minimum visibile being examined and measured 
becomes at once apparent. 

I recollect, when a medical student, the pains 
required even by old Topping to exhibit the squares 
of the Hippocampus. d after a great amount of 
conjuring with the concave mirror, at last the cross 
etriæ of the lattice appearance of the Angulatum 
were visible. To what causes were these difficulties 
ascribed? That would be an interesting text. I 
was once on the point of buying a 1-16th Ross. 
This glass, however, persisted in exhibiting the 
markings on P. formosum as elongated squares 
(parallelograms). Was this diffraction, or bad 
spherical correction, or incorrect centring of the 
system of lenses, or all combined ? 

To bring this answer to a close, I must point out 
that brilliant points or lines are the grand sources 
of diffraction, and mild equable illumination its 
general abatement. 

I have lately seen letters, spontaneously written, 
in praise of certain American glasses, in which it is 
boldly declared the markings on Amp. pellucida 
have been displayed without a condenser, and with 
very little obliquity of light from a concave mirror. 
If this be so it must be ascribed to great perfection 
in the spherical and chromatic corrections and 
mechanical work of the objective. As years rolled 
by, I have constantly observed improvement in 
objective quality, followed by less elaborate illu- 
mination. The pin-hole stop gives a direct cone of 
light of very small aperture, say 15°, and this is a 
most severe test of pay I found it serviceable 
with my 1-50th of Powell and Lealand, and I have 
used largely condensers formed of a battery of 
objective glasses ranging from 10° to 140° for the 
last twenty-five yoars, and often with immersion 

fluids both above and below the slide, so as to 
uce as far as possible equivalent mediums 
now called homogeneous) and allow the rays 
to penetrate with the least possible devia- 
tion. On another occasion I propose to speak 
of the reduction of diffraction and the minimum 
angle visible more in detail. For instance, Messrs. 
P. and L. once showed me with their 1-80th the 
veritable dark dots of Amp. pellucida. The dots 
were very much smaller than the interspaces. 
What angle would these dots subtend f 
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Nork.— My Amici prism has a 3in. focus. Taking 
the sun at 30 min., diam. of Ist disc = 3 sin. 


30° = 3x ae Then this disc is miniatured down 


by àth objective placed at 4yds., or 144in., toa 


minute size, 144 x 8 smaller—i.e., 1,152 smaller 
3 3 l 
— 2 — = = I 
than 111 m ` 1162 8776 or nearly 


1-44000th. I see the sun is now 32min. in diam. ; 
this makes 1-41 000th, instead of 1-44000th. 

By the system of miniatures I have seen dark 
objects on a darkish background of a size im- 
mensely less than 1-100000th thick. A most use- 
ful formula for ascertaining size of miniature at a 

iven distance (d) of an object with a lens of focus 
17 is given by me in Phil. Tr., Vol. II. 1870. 

m be the proportion of miniature to object, for 
a long distance d, from object to image nearly 

m =a 


Ta e 


7 

In the case of jth and half a mile distance, the 
rung of a ladder lin. thick was beautifully 
seen 


a im = 31680 x 8 = 253440 times. 


The rung of the ladder in the microscope was 
about the 250000th of an inch. With mag- 
nifying power of 1,000 diameters—all immersion 
lenses, set to ‘‘ uncovered,” with either water or 
glycerine between their noses, and sometimes a 
piece of cover glass ‘004 thick. But without minia- 
turing at all, I have on several occasions exhibited, 
under peculiar conditions of illumination, jet- black 
dark bodies very much less than two millionths of 
an inch in size. 

If you can dismiss diffraction, it is difficult to 
assign what really is the limit of visibility with 
absolutely perfect instrumentation. There is reason 
to believe from the markings on insects that minu- 
tix are visible to their eyes far more minute than 
anything our best microscopes accomplish. Now, 
what is the angle at which a bullet mark at 500 


yards is seen? The mark 1 about an inch spot. 
The angle = 500 x 36 000 19 seconds of 


arc. (I have seen a rifleman mark down without 
a glass his own hits at this distance.) 

Now, what would be the angie of vision sub- 
tended by the 1-100000th of an inch seen at l0in. f 


The angle (say 0) = 


. 1 
í 1000bb *° i 1000000 
206000 fh. 27, 2000 00th Hence 
this angle 0 = one-fifth of a second. Now, if we 
could magnify this a thousand times— 


1000 x 0 = ; x 1000 secs. = 200 seconds. 


: : 1 A 

So, after all, the size of a liue 70000 thick then 
presents a visual angle of 200 seconds; and yet 2 
seconds has been authoritatively pronounced as the 
limiting angle of buman vision: And the one- 
millionth of an inch would still present an angle 
of 20 secs. ten times larger than the assigned limits. 

With proper precautions, the limit of angular 
vision, or linear diameter, in my experience, lies 
beyond the one millionth of an inch with the best 
glasses and finest manipulation. 

With a clear power of 2,000, one millionth would 
subtend an angle of 40 seconds (at 10 inches). 

G. W. Royston- Pigott. 
Hastings, March 2. 


Now, a second is 


PHOSPHORIO ACID IN MANURES. 


(23948.]—I Fancy I saw recently an inquiry as 
to the best method of ascertaining the amount of 
phosphoric acid in fertilisers, and as the subject is 
of much „ to 5 all the world 
over, the following from the Chemical News may be 
of use to some of your readers :— 

. * =r shona, be well intermixed and 

perly prepared, so separate portions shall 
actually represent the substance under examination, 
without loss or gain of moisture. 

‘62. WATER-SOLUBLE PHOSPHORIC Am. — Bring 
2grm. on a filter; add a little water; let it run 
out before adding more water, and t this 
treatment cautiously until no phosphate is likely to 
preci tate in the filter. (The TR may show 

rbidity after passing the filter.) When the sub- 
stance is nearly washed in this manner, it is trans- 
ferred to a mortar and rubbed with arubber-tip 

le to a homogeneous paste (but not further 
pulverised), then returned to the filter, and washed 
with water until the washings no longer react acid 
with delicate test-paper. Mix the washings. Take 
an aliquot (usually corresponding to one-third or 
one-half of a gram of the substance), and de- 
ore phosphoric acid as under Total Phosphoric 

cid. 

‘6 3. CITRATE-INSOLUBLE PHosrHoRIC Acm.— 

Wash the residue of the treatment with water into 
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160cc. flask with 100cc. of strictly neutral am- 
monium citrate solution of 1:09 density; shred and 


add the filter paper ; cork the flask securely ; pee 
in a water bath with constant temperature of 60° C., 
and digest for thirty minutes with frequent 


akng. 
Filter the warm solution quickly, and wi 
water of ordinary temperature. 

4 Transfer the filter and its contents to a porce- 
lain capsule. Ignite until the organic matter is 
destroyed ; treat with 10 to 15cc. of fuming hydro- 
chloric acid; digest over a low flame, until the 
phosphate is dissolved ; dilute to 200cc.; mix; 

ass through a dry filter; take an aliquot, and de- 
ermine hosphoric acid as under total. 
46 4. Forat PROSPHORIO Acip.—Weigh 2grm. 
into a capsule, add and mix intimately with 4 to 
700. of a nearly saturated solution of magnesium 
hydrate, dry ; ignite gently ; if necessary, moisten 
the residue with nitric acid and ignite again to 
destroy all organic matter: add to the residue 15 to 
2000. of fuming hydrochloric acid; digest at a 
gentle heat until all phosphates are dissolved ; dilute 
to 200cc.; mix; pass through a dry filter; take 
60cc. of filtrate; neutralise with ammonia; add 
about 15grms. dry ammonium nitrate. and to the 
hot solution, for every decigram of P,O, that is 
resent, 60cc. of molybdic solution. (Test the fil- 
te by renewed digestion and addition of more 
molybdic solution.) à 

‘t Dissolve the precipitate on the filter with am- 
monia and hot water, and wash intoa beaker to a 
bulk of not more than 100cc. Nearly neutralise 
with hydrochloric acid; cool, and add esia 
mixture from a burette, slowly (one drop per 
second), and stirring vigorcusly.. After 16 minutes 
add 30ce. of ammonia solution of density 0°96. 
Let stand several hours. (Two hours are usually 
enough.) Filter; wash with dilute ammonia; 
ignite intensely for 10 minutes, and weigh. 

‘66, CrrRaTE-SOLUBLE PxHosruoric AciD.—The 
sum of the water-soluble and citrate-insoluble 
subtracted from the total gives the citrate-soluble. 


Preparation of Reagents. 


6 1. To PREPARE AMMONIUM CITRATE SOLUTION. 
— Mix 370grm. of commercial citric acid with 
1,600cc. of water; nearly neutralise with crushed 
commercial carbonate of ammonia, 410 .; heat 
to expel the carbonic acid; cool; add ammonia 
until until exactly neutral (testing for excess both 
of acid and alkali by aid of delicate red and blue 
litmus papers), and bring to volume of 2 litres. 
Dilute further until the density is 1:09 as tested by 
the balance or accurate specific-gravity spindle. 

„2. To PREPARE SOLUTION OF MAGNESIUM 
NITRATE. — Dissolve 320grm. of ‘ calcined 
magnesia’ in nitric acid, avoiding excess of the 
latter; then add a little ‘calcined magnesia” in 
excess and boil ; filter from the excess of magnesia, 
ferric oxide, &c., and bring to volume of 2 litres. 

‘3. To PREPARE Motynvic SOLUTION .—Dissolve 
100grm. of molybdic acid in 400grm., or 417co. of 
ammonia of sp. gr. 0°96, and pour the solution thus 
obtained into 1,50Cgrm. or 1,250cc. of nitric acid 
of sp. gr. 1:20. Keep the mixture in a warm place 
for several days or until a portion heated to 40° C. 
deposits no yellow precipitate of ammonium 
phospho-molybdate. Decant the solution from any 
sediment, and preserve in glass-stopped vessels. 

‘4, To PREPARE AMMONIUM NITRATE SOLU- 
TION.— Dissolve 200grms. of commercial ammonium 
nitrate in water, and bring to a volume of 2 litres. . 

‘66. To PREPARE MAGNESIA MIXTURE.— Dissolve 
22grm. of recently ignited ‘calcined magnesia’ in 
dilute hydrochloric acid, avoiding excess of the 
latter. Add a little ‘calcined magnesia’ in excess, 
and boil a few minutes to precipitate iron, alu- 
mina, and phosphoric acid ; filter, add 280grm. of 
ammonium chloride, 700cc. of ammoniaof sp. gr. 
0:96, and water enough to make the volume of 2 
litres. Instead of the solution of 22¢rm. of cal- 
cined magnesia,’ 110grm.of crystallised magnesium 
chloride (MgC],6H,O) may be used. 

“6, DILUTE AMMONIA FOR Wasurnc.—One 
volume ammonia of sp. gr. 096 mixed with 3 
volumes of water, or, usually, 1 volume df con- 
centrated ammonia with 6 volumes of water.“ 


e . 0. 


A FEW WORDS ON THE NEW TIME. 


(23949. —WHETHER or not the new time will 
ever become part and parcel of our everyday life 
is a matter of considerable uncertainty at present, 
and one which should be carefully considered before 
finally adopted. It is certainly a more scientific 
method of dividing the day than the present system 
of two periods of twelve hours each, and for that 
reason if for no other should be adopted if possible. 
It might with advantage be adopted by railway 
companies and the Telegraph and Postal Services. 
Railway and other time-tables would be much 
simpler and less liable to confuse one if the abbrevia- 
tions a.m. and p.m. were rendered unnecessary. It 
would tly facilitate its general adoption if the 
clocks in Government and other public buildings— 
e.g., railway stations, were made to indicate the 
new time; and if the time tables were altered as 
above the masses would very soon, from 
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TE 
absolute necessity, be made familiar with the new seems to be that all fifths have been taken alike— 


question now; and as my name has been called 
style, and its general adoption would be almost C to G, F to C, E to B. G to 9 D, and A to 


into it, I feel I must try to prove it. I will try 
another form to make what I think is correct. I 


- The feeling of novelty one would experi- 
ence in, say, asking a friend to dine with them at 
eighteen o’clock, instead of saying 6 p.m., would, 
of course, soon wear off, and though it would have 
a more pedantic sound, it would take barely longer 
to give expression to than the present nomencla- 
tare. For purely scientific purposes, such, for 
instance, as the registering of Lag pts and meteoro- 
logical phenomena, the propose 
ably adapted ; though it is exceedingly doubtful, as 
pointed out by Prof. Newcomb in the January 
number of the Monthly Notices of the R.AS., 


will take only the major scale in the key of C, or I 
might trespass on time and space, and others 
might handle the question better. The fractions 
9 7 5 and 2 are acknowledged; but 10 and 
are not kindly received. I will leave out heights of 
bridges, frets, or shortening of strings by pressure, 


change is admir- | &c., and stick to the mathematical part of it. 


15 
16 


MoNnocHORD PROPORTIONS. 


5 E are perfect fifths, because in each, by taking 


the monochord fractions for the lowest note, and 
multiplying by the interval fractions, it will give 
the monochord fractions of a perfect fifth in each 
case; or, by taking the interval fractions and 
multiply ing, we get the - or fifth fraction; but 


from D to A it is not so, for this fifth isz only 


ae therefore a smaller fifth. There is! also 


whether the advantages to be gained by astronomers 8 4 3 2 3 8 1 ree 
are of sufficient 3 3 them to adopt 1 — i = > s T aorin a ee 45 pe P o a ° 
it. The referring all obeervations to the Greenwich 9 5 4 3 5 15 2 5 a ss aoe ily ia shod than’ 5 trey 
masala might possibly be an sdvantage, though |G D © EF å GŒ A B Ol Plight go on, ant havo done years ago, and show 
day from noon to midnight would probably not be INTERVALS 2 5 Sa ey rere ot ee 91 al 
eo. Considering that the change is only adopted | . — CCC 
at Greenwich by way of experiment for twelve T a a ee E 3116 other keys; but the equal temperament has come 
months, and may not finally be made use of at that 3 x into use, and more practical with all its short- 
bastion: fer recordiny aateonoinical ohenomana ba 2 Gk E 10 * 5 16 | comings. I love to find the whys aud wherefores 
and in all probability nok bo aniverally adopted 9  , 10 16 9 , 10 | 1 of any question ; but let us reason: we cannot 
by piers, it is certainly Grematare to make 8 9 square the N near we get to it. J 
ot Dare tf for that p se as some of your astro-| = * = knew one man who worked that up to 200 decimals, 
ical correspon dents have. dono. unti somal S-i * 16 and then he said he felt he might still g on. 
ar ar p a Sp? ĩ ͤ ee i « he J. E. i 

authoritative decision has been arrived at. In the 4 6 3 Grey, -E 1 nd, ae He Child baye 
mean time, all those correspondents who prefer the 2 x x hes 3 N pul 80 1 

new time for recording their astronomical observa- a a os ch = pe 1035 nd na I ho in this Th 8 5 ] 
tions, ahould distinctly state that they have made 3 2 8 y This Pe h is S have helped 
that usə of it, to prevent confusion being made - x = 8 rag? to y 2 uy eor I have put in practice, 
between the day reckoned from noon ahd the day 4 l 3 „ 5 S concordi 
8 from midnight B. J. Hopkins — ——— — — — 1 or discords by melody or thorough bass, as the 
ckoned from Sit. e . 2 theory pointed out. This I tested by the family of 
= x A instruments that might be called overblown pipes, 
_ 3 t £ ____  |suchas the trombone, trumpet, French horn, Kent 
3 1 $ bugle, cornet, and other valve instruments ; there- 
REPLIES TO QUERIES - x 2 fore, I feel I may write.— W. H, ELPEHICK, New 

° ea athe en ĩͤ tte ea tee O Cross, S. E 
— . — 8 

55384.] — American Organ. — In reply to 
I their answers, Correspondents are respect: 15 | 15 | “H. M. 1. R.” about shorter scale reeds (p. 150, 1 
fully requested to mention, in each instance, the titi i x — | would point out to him that the manufacturers of 
her of the query asked. 3 4 16 | reeds will make them of any scale desired, provided 
eer | 7 x 5 550 order is „ large: 1 will also make 
= S A S em to any pattern. The reeds used in the majority 
4: C ) a 27 i 4 of organettes are of a smaller scale than those he 
lathe by using a 20 and 40, ora 60 and 120. If he = p 5 1 ADA poria 53 ai 
=g 55 rE 20 kd 29; pe 30, £0, or 30. 10; 35, a 8 9 — 3 | 5 reeds as those used dor the Euphone stop of one 
r 0, OV, 7 5 1 with a zin. pitch leading z * — * 8 x = maker, and the Eoline and Vox humana of another. 
screw <P 89 10 „ 4 6 This fact induces me to make one more effort to 
ecrew.— DUNBARTON. i 5 clear up the extraordinary illusion about 8ft. reeds 
[55226.]—Screw Catting.—If you mean the 2 in 16ft. tubes. Tubeboards, I need scarcely re- 
wheels I gave in my index to ‘‘ Glover’’ are not 4 mind your readers, are made by machinery, and it 
large enough to gear in your lathe, you can double i . i g i g ijg | 18 necessary to fix upon dimensions and keep to 
the first set, which will bə 40 mandrel, and 80 on , 9 g 8 them. The dimensions in use for ordinary registers 
leading ecrew, with the largest intermediate wheel 55 a x 10 x 9 i 16 of 8ft. and 4ft. have been adopted after experiment, 
Jou can get in. For the second set, change the 35 . ETE EE E E E A Nm and good results having been obtained, nothing more 
fora 50, and the 70 fora 100. If these are of no 4 l 3 ' 5 was desired ; but it does not follow that no other 
use, please write again, and I will do my best to - x = x — dimensions could be used with the same reeds. As 
help you. VALETTA. 4 a matter of fact within the cognisance of anyone 
155323.]J— Musical Scale Ona page 564 Mr gs 2 9 TY 32 l 1 15 mae has had er i ae with 5 organs, 
ere: 3 | é 3 x — X—xX — x x — 8 which are sai adapted only to certain 
Xale, because ho boliowge that it gives different| 9; 10 16; ___45_ __16 | tubesare found in tubes of all sorts of sizes: that 
lues to the two semitone intervals. How he 60 615 675 ' 640 ' 648 ' 640 675 is one of the means adopted to obtain variety of 


arrives at this conclusion is not very clear. If he 
will turn to the monochord scale shown on page 
478, he will there find that the values of all the 


x —- X — Xx — —— x 
CCC T 


2s x xXx — ii 


tone in large organs. It is very rare to find large 
reeds put into small tubes, because there is then a 
difficulty in fitting the mute ” ; but reeds are often 


: rae : completely buried in tubes, the makers of the 
semitones are identical; but for perfect accuracy in Monochord 3 99 ge instruments being happily ignorant of the import- 
ee pe 12 aay of ares, 1 a Second ance of studying that mysterious . windway.’’— 
decimal fractions be comple and this Mr. econds Si Fika í 
Hunt may easily do by carrying out the process there 9 10 1 EN- 
described according to which the scale is constructed. 4 6 to 27 55384.]J—Amerioan Organ.—I have no wish 
Here I beg to apologise for and correct an error I |> Thirds — 2 DF Z to enter into any useless controversy with Mr. 
have made in copying out the decimal figures of the 5 6 32 Floyd (p. 564) ; but I should like to correct his mis- 
fraction expreæing the semitone interval :—Instead | - 8 F 32 20 conception with regard to theoretical notions ’’ to 
it Gught to` he &e. The Fourths = to — AD — which he alludes. It is no mere ‘theoretical 
105-333 8 105.3497 4 B 45 27 notion to state that 8ft. reeds (as well as 16ft. 
s : „ 243 2 27 135 and 4ft. reeds) should be placed in the cavities or 
simplest vulgar fraction equivalent to this is 256 Fifths : DA i BF T tubes intend for them, for | under these conditions 
: j the reeds give out the t results, if in o 
8 75 oe 1 eee 1 5 3 5 16 ects everything is all right. There is not the 
j - . Sixths e'e FD — slightest necessity at any time of placing 8ft. reeds 
be got from the unavoidably imperfect decimal 5 8 27 dpe : i 
figures ĝiven for the monochord :— < in cavities unsuited (without some alteration) for 
C D E F G A B 0 1 8 9 ` ‘5 them. I think it but fair and just to remark that 
81 72 64 6g 54 48 422 40} Sevenths — — ED - the explanation on p. 522 is clear enough on this 
i ee es N 16 16 9 point to any reasonable person. If any of “ ours’’ 
8 8 243 8 8 8 243 i i see fit to place Sft. reeds in tubes suitable for 16ft. 
Ei a ose. o. T. ORE Octave > reeds, I have nothing particular to say against it, 


— WALTER HARDIE, Joppa. 


[55323.)—- Musical Scale.—In reply to Walter 
Hardie, in No. 1038, ‘‘ E.M.,” as an introduction, I 
would say in 1855 or 1856, I had ‘‘ Hawkins’ History 
of Music“ lent me by a rev. gentleman. It was a 
reprint, I think, by Novello; in the preface is a 


By taking the fractions as above, the whole of the 
monochord as 1 or any length of string, tuned to C, 


8 9 72 


8 i i _ 9 — XxX — 2 — 
g of this gives D 10 of D, or 


9 10 90 


except that there is no advantage whatever in 
adopting such a plan. Neither is it absolutely 
necessary in one single instance to resort to such a 
proceeding, and it is quite evident to all who under- 
stand the use of r ‘that such a proceeding or 
undertaking as the one in question is in one or two 
respects objectionable. It would occupy too much 


ech hin 4 4 „ 15 60 3 3 5, 8 24] space in- to fully explain what these ob- 

„ copied from a History by Dr. =p ae 5 $ 16 80 4, Ea * 36 jecticns 8 have pointed out one objection, 
Barney,” who wasa contemporary ; the catch was and that must suffice. One thing is quite certain 
a satire on “Hawkins’ History” by the words} 2 r@— 2. * 9 18 3 op a— X È 2 24 and a fact that cannot be denied, and that is that 
1 Absit and History: Burney’s History and burn | 3 3 10 30 5 6 9 45 no American-organ builder of repute was ever 
daa ce le Gi Pad be DOA wat 8 orB— 8 „ 15 „ 120 „ 1 or O, che octave Fuilty of advising an amateur to place 8ft. reeds in 
not both ; therefore, like many, if theory is spoken | 15 5 5 16 210 2 , tubes intended for 16ft. reeds. If, in any instance, 


of, those who pacu only, often ridicule, for- 
getting that others also can, and do, practise. 
Mathematical proportions of the monochord is the 


above the whole monochord note. The reason 
that these proportions are not generally received 


there was the slightest necessity of resorting to such 
a proceeding, I would say nothing; but there is no 
necessity of doing so. In American organs, as 
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as other musical instruments, there is a pro 
place for every portion of the action, including the 
reeds. To those who possess a really good Ameri- 
can orgau I would say, Don’t interfere with the 
instrument, but let well alone, for it is im ble 
3 any amateur to penuh 0 well-made 
erican organ. o urs possess an 
inferior instrument, I should not blame them in 
the least for trying to improve it in any way, pro- 
viding they are really capable of making the im- 
provement. I always re it as a pleasure to 
assist such persons, in spite of the credit which 
have been conferred on me by one correspondent 
who never do, or never has, given any valuable 
assistance to any of ‘‘ours’’; but who is ever 
ready to find fault with those who do.—G. FRYER. 


155393] —Lathe.— TO C. Catvrernt.—The plan 
you suggest of driving grindstone from lathe Haft 
is very reasonable, and is one easily applied as re- 
gards small stones. I hope to have a further say 
on this later on.— IxvIOrA. 


(55487.}—Hot-Air and Vapour Baths.— 
Yes, a gas-burner, a brazier, or anything 
else, provided the head is outside, or there A free 
ventilation, supposing it is a bath-chamber. You 
mean a portabſe bath, I ume. Always have 
the head outside that, for the hot air often acts in- 
juriously when breathed, as many have found by 
going to the ordinary Turkish baths.— MASSAGE. 

155571.]—Turbines.—I am sorry to say I cannot 
answer the query of E. F.” I take it that the 
authorities had a reason for saying provided the 
draft tube is placed 7.“ or were not 
aware of any attempts to work in the manner de- 
ecribed by the querist. As, however, some of the 
correspondents are skilled in using water- power, I 
have no doubt he will get a satisfactory reply 
shortly.—Essak. 

(55679.]—Lever Watoh (U.Q.)—To adjust a 
watch to the same rate when first p in a hori- 
zontal, and then in a ical position, is a difficult 
operation. The rates in a vertical and horizontal 

ition are made identical, or nearly so, by equal- 
ising the resistance that interferes with the motion 


of the balance in the two „ by taking ad- 
vantage of the displacement of the centre of gravity 
of the balance spring, satisfac results will be 


obtained in most cases by employing the following 
methods, eith sr separately or two or more together, 
according to the results of experiments or the rates, 
the experience, and the judgment of the workman. 
1. Flatten slightly the ends of balance pivots, so as 
to increase their radii of friction when the watch is 
l flat ; the friction will be greater. 2. Let the 

p eras of jewel hole be more than is abso- 
lutely necessary. 3. Reduce the balance pivot, of 
course changing the holes, as the resistance due to 
friction when the watch is vertical, increases rapidly 
with any increase in the dia. of pivots. 4. Let the 
bal. spring be accurately centred, or it must usuall 
be so placed that the lateral pull tends to lift the 
balance when the watch is hanging vertical. 6. Re- 
place the bal. spring by one that is longer or shorter 
of the same strength. 6. Set th 


ulse 
balance. 
ce. A balance that is too heavy renders timing 
in tion impossible. 8. y, when these 
methods are inapplicable or insufficient, there only 
remains the common practice of setting the balance 
out of 9 A gain in the vertical 
on of the uce the lower 
de of balance. The oootllations will increase in 
extent, and the watch will lose in the above position. 
The converse must be done in the 


7. 


ges 
fact must not be forgotten in regard to du and 
lever escapsments, which may at first swing more 
than a turn, and subsequently less, acco to 
the state of the oil.—Axx m. 


(55783.]—Sag of Telegraph Wires.—Ac- 
cording to Culley, it has been ascertained that on a 
standard line of 20 poles to the mile, the difference 
in dip is 3in. between 54° and 25° F. The expansion 
of the iron wire is about 4-lin. per mile for every 
ten degrees of temperature. The subject is rather 
too complicated to explain at length here ; but 
Culley gives formula and a table for calculating 
sag, strain, temperature, and span.—P. T. S. 


VF gc ie much too 
com „ as it depends on w roperty is 
freehold or leasehold, how long the rights to the 
path have been in existence. At any rate, tenants 

ve nothing to do with it: it is the owners of the 
property who must be consulted. The tenant has 
& voice in the matter if he holds on a lease; but 
from the statement that B. is afraid of losing his 
tenant, I presume the 8 are let only on the 
usual terms. — LI o' TH’ Law. 


155793. — Boiler. Querist does not give grate 
area. For multitubular boilers, the following is 
the formula— 

H.P. = 1.808 x G, 
where G equal arca of grate in feet, and S equal 


Y | blow-throughs are very dangerous to the glass, 
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the heating surface in yards. About 4} square feet 
of heating surface is reck ned as a horse-power in 
multitubulars ; but the best rule is to see how much 
water the boiler evaporates: 301b., or half a cubio 
foot, should develop an I. H. P. with a moderately 
good engine.— Essar. 

{56791.]—Horizontal Eagine.—This is rather 


a iar query. Surely the length of the eccen- 

tric rod does not with the position of the 

ee een What is it you wish to know 
SAR. 


1 —Gravity and Dead Escapements. 
—As Sir E. Beckett denies that I have quoted his 
book correctly, perhaps I may be allowed to give 
the words as they stand. At page 127 we read: 
They (gravity Paoa pomenu) are mado by Mr. 
Brock, and I dare say by other makers, for half the 
price of the old-fashioned best dead - beat escapement 
regulators.” The above, without doubt, conveys 
a wrong impression ; for the comparative costliness 
of gravity regulators is a well known fact, and is 
referred to by Mr. Britten as such in the extract I 
ve last week, and also by F. R. A. S.“ in his 
etter of the same date; and it is necessitated by 
the fact that clockmakers, both professional and 
amateur, have long since found out that gravity 
regulators m in order to bring them up to the 
level of the dead beat, combine the very finest 
workmanship with a highly-numbered train. Sir 
E. eee 1 8 book, 3 me ee peat 
suppose ra e opposite. On 25, w 
admitting that the train should bea thoroughly 
good one, he says, ‘‘a highly-numbered train 
ought not to be requisite for clocks,” and also 
that the numbers need not be anything like what 
are used for first-rate dead escapements.”’ If Sir 
E. Beckett still holds this opinion, he does so, I be- 
lieve, in ition to that of all practical clock- 
makers. Sir E. Beckett meets with a flat denial 
my statement that he does not seem sufficiently to 
recognise in his book those points mentioned by Mr. 
Britten, perhaps he will be so kind as to refer us to 
the page where such a ition may be found. 
The sense in which I used word n 8 
was, I think, sufficiently obvious, as having 
ence to cost and other considerations mentioned by 
Mr. Britten ; and from this point of view it cannot 
I think, be said that the G. escapement, as applied 
to ators, is an all- round improvement on 
thedead-beat. Whatever difference o opinion there 
may Da on 1 Pona 25 fact remains ae there 5 
y no demand for gravity regulators, an 
the. dead-beat, as an asoapedient for tors, 
holds its own, and is likely to continue to do s0.—A 
COUNTRY Parson. 


(55870.J}—Optics with the Lantern.—I can 
find plenty of blow-through jets which will push 
up close enough to cordensers to get a parallel 
beam. ButI may say that if the condensers are 
at all short in focus, which is in itself desira bie, 
an 

beam work with such jets is apt to be ex- 
pensive. ‘“‘ S.” will get much results every 
way with a mixed jet, and with far less of this 
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fractured by the heat. Itis impracticable and un- 
necessary to get nearer than this. The tubes of m 
jet were too short for this adjustment to be @ 
until the condenser was brought back by means of 
metal collar. I strongly recommend “S.” to get 
Lewis Wright’s book on Light, which I have 
found of great value. It has enabled me in a short 
time to emerge from the status of a blunderer to 
TEY of a . ex 5 I take 

e opportunity of mentioning a recent experience. 
In the slide eee of biunial I had a blue and a 
yellow solution for blending into white light. On 
removing these solutions the colours remained on 
the screen, and by experiment I found that the 
objectives had become transparent to these two 
colours, and opaque to the rest. Is this a usual 
experience W. H. SHRUBSOLE. 


ink 
vo 
ate requisite for the proper working 


nisation, bein, 
residual tar, and it has most y 
reproduced in the redistillation of the body. The 
wonderful influence of benzol when reunited to 
coal-gas in the carburetter may be evidenced by 
seeing the constituents of this body. It is as 
follows :—Benzene, C, H.; toluene, CH.; xylene, 


Since his last letter I have maTo a pocia 
with the prism on ‘S.’s’’ account, the 
com vely feeble light of my Silber argand ; 
but the only result is that I stand nonplussed at his 
difficulty. There is not so very much difference in 
brightness wherever a prism is p so long as a 
fair rtion of the cone of rays through it. 
The eye seems unable to i ond a ocer- 
58 extent. On 12 pes i 1 Ana ust beyond 
e crossing- point (not exactly at, but near, on one : 
side or the other, and preferably on the screen | C,H,,; isoxylene, 1 dabei beza Colas 
side) is decidedly the best place, whatever light is mesitylene, C, Hi; tetra- methyl benzene, 160 
. 8.“ must somehow place his pri ly | This isthe rational formula of benzol, and these 
to. the rays. Perhaps he is naticarefal to find the . I may say so) that are lost in gas 
position of least deviation, which is always the | manufacture to a great degree. Mansfield found 
proper one, and is found by turning prism on its | this out, and attempted to reproduce from the coal- 
axis till the comes nearest to the direct | tar spirit benzol for carb purposes; but 
image of the slit. No screen round the prism is] chemistry was not sufficiently advanced at the 
ever needed when it is properly placed and used. I period. I may say here you must be careful that 


tried bin., 7in., and 14in. focussing lenses —all the 
same result. A cylindrical lens is no use for any 
ordinary iments, in all which the eye per- 
ceives no in rhagor Gi thing I do not quite 
understand. But to brighten faint spectra I use a 
cylindrical lens of about bin. focus in the slide- 
stage of the optical front, and substitute an adjust- 
able slit for focussing power in the jacket, so 
that it ean be brought to the focus of the cylin 

eat By a poe jet z? 7 y meant one 
onger from -pin to lime-pin: hence, a longer 
one, in any Bose fis of the tray, will place the lime 
nearer the condensers.—Lzwis WRIGHT. 


155870.]—Optios with the Lantern.—I have 
experienced the same difficulty as S., and have 
t out of the difficulty by putting aside my lime 
urner and gallery and constructing one on a very 
simple plan. If “S.” would be willing and able 
to construct one, I will send drawings and instruc- 
tions with pleasure. I can get my lime (cylinder) 
within an inch of condenser.— EXCELSIOR. 
155870.]—Optios with the Lantern.—I get a 
arallel beam when the principal tube-jet is zin. 
y 


froi condenser, and occasionally get a back lens 


all joints are well made, and that the lid, ta 
screw-plug, Ko., are all well soldered on, and 
whole a sealed chamber, which need never be un- 
done if all interior parts are properly joined and 
fixed, the benzol being very volatile and inflam- 
mable. No danger a to its use, however, if 
proper precautions are taken ae it a light from 
the spirit, and the taps turned off when not using, 
and a leather washer should be put under the 
thumb-screw, D. Explanation of sketch—A A is 
body of carburetter in section. This oan either be 
round or square ; but round is preferable, as less 
joints are required. It may be in measurement for 
from 10 to 20 lights—say, 9in. dia. and 12in. deep. 
The size you name is ee and would give 
no result worth your trouble. It should be made 
of stout tin, carefully jointed. BB, chambers 
y filled with cotton wool. Don’t use sponge,“ 
1 a far better surface to 
the rising gases, an if properly scattered will also 
act as a governor for the gas, keeping your 
lights from roaring or flickering when extra pres- 
sure is put on unknown to you at the works. O, 
chamber for benzol overplus of what the wool does 
not absorb; any overfiow from this being taken off. 
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at g tap, so that none may enter pipe H, over 
which I place a bit of tin to prevent any spirit 
running direct from chamber above it. is the 
thumb- screw through which benzol is poured into 
carburetter, while is a chamber made of fine 
wire gauze, marked é, on which a bit of wool is 
to scatter the spirit on chamber below. 
ause is soldered to lid at mm; fff are partitions 
of perforated zinc, through which is found an eas 
way. Tuese are fastened to the sides of v 
ere and there, or may have supports tinned on 
sides for them to rest upon. By putting at least 
three trays of wool, there is a larger surface for 
the gas to take up spirit, and this will in turn be 
seen by the vastly improved light given. Always 
open tap g when you are putting spirit in at D, so 
t all overplus is returned to stock, and stock 
should be kept in a stoppered bottle. You will 
me if, after you have tried this plan, you 
will send results to ours,“ so that others suffering 


from poor gaslight (and these are numerous) may 
have the benefit of your observations.—ARVONIA. 
[65881.] — Bar Armature. — To Mr. S. 


Borrowg.—I thank you very much for your kind 
inquiries; fhe mistake is mine. I should have 
mentioned that I wish to make an armature of 
copper bars, and use it instead of the Gramme ring. 
I wish to increase its efficiency. Could I get the 
required number of revs. from a } h.p. gas-engine ? 


[55887.J]—Altering Olock.—The reply to this 
query on page 16 is incorrect, for the arrngement, 
as illustrated and described, would not work. The 
design shown on page 567 is substantially correct, 
bat is objectionable, on account of the pinion C 
riding upon the escape-wheel arbor, for this creates 
pressure, and consequently friction, between the 
eater the arbor, and destroys that perfect uni- 
for of driving force on the escape- wheel, which 
it is the great object of this remontoire arrange- 
ment to attain. If the escape-wheel arbor be 
mounted as shown on page 16, or in any similar 
way embodying the same principle, then the only 
friction to which it is subject will be that of its own 
pivots in their bearings, and that caused by the 
Ean of the fiy ends upon the arbor. To 

i the former make the pivots as small in 
diameter as consistent with strength, and harden 


and polish them well, and to diminish the latter | 


remove the piece D shown on page 567, and attach 
to each end of the fly projecting therefrom about 
žin., a steel wire about zin. square, or a round 
wire ed at the end will do equally well. The 
fly must be sufficiently long to allow the wires to 
mach very SEPIO the centre (not the circumfer- 
ence) of escape-wheel arbor. Now on opposite 
sides of the said arbor and distant from each other 
along the arbor about fin. or so, cut with the 
edge of a flat file two nicks about zin. or so wide, 
enough to come to the centre of the 
arbor. Itis clear that if the wires on fly are set 
ia different planes the same distance apart as are 
the two nieks, they will alternately escape through 
them at ns -revoiution of the arbor. The 
Wires should be carefully shaped so as to minimise 
the frictiun and insure a prompt escape at the 30th 
and the arbor should be of small diameter, 
more than zin. where the nicks are, in order 
radius with which the friction acts, and 
wires should be hardened and polished 
acting parts. Of course, the er the 
5 1 am of motion—i.e., 
© eir u © 

escapo- wheel arbor. The diameter of the wheel G 
determines the maximum radius of the fly and wires. 
If the details of the existing clock are such that 
above instructions cannot be exactly carried 
probably be easy to design another 
arrangement based upon the same principles. Some 


simple arrangement should be made by which the 


sary an can be adjusted so as to give 
right amount of driviug-force to the escape- 
wheel. I should strongly advise Clockey to fit 
‘bis remontoire action to his clock, and if the 


ormance of the clock as will fully repay him 
any trouble and expense insured in making 
alteration.— Wx. GRANGER. 


J .J—Watoh Winding.—I do not quite 
r from the description given, so should be 
glad if Annie would send the promised sketch. 
M. I. So. S. 


935.]— Blectro-Ohemical.— In reply to Mr. 
f Grey v “ several million volts,’’ &c., I ob- 
tained current from an induction ooil givin 
26in. sparks at tho rate of 32,000 per minute, an 
absorbed about 30 b.p. for exciting the pri A 
This, I must add, was a tour de force, and could 2 
kept up only for a short time. It was a discovery 
of my own, and a paper was read on the subject 
before the Royal Society in 1880 giving a detailed 
account of the results of this enormous and trul 


terrible current, in connection with my electric 
valve. I am writing an exhaustive account of these 
experiments and their results, which will shortly be 


| 


in the press, and I must be pardoned for withhold- 
ing any particulars which would anticipate such a 
work.—P. WARD. 


|55935.]—Blectro - Chemical. — ERRATUM .— 
34in. in this reply, page 16, should be 3 or 4.- WX. 
JoHN GREY, F. C. S., Gateshead-on-Tyne. 


[55947.] — Pressure of Water in Pipes.—I 
think the following method of calculating the pree- 
sure of water in pipes at various depths suit 
“One in a Fir”: ead of water = feet x 62} 
= pressure in pounds per square inch. In auswer to 
the second question let = pressure in feet, d 
diameter of pipe, /length of pipe, and v velocity at 
point of issue in feet per minute; then v = 2837°5 


. and 525 v x 7854 d? = gallons of water 


per minute. The latter rule is given as for bore- 
holes, but for practical purposes it may answer for 
One in a Fix. — G. WORLANDS. 


55957. — Stop Watch. — Does Pendulum“ 
want a portable instrument, or what? If not a 
portable one, I think the accompanying sketch will 


serve to show my idea. Itis also the cheapest; I 
think it . Tig. Ta T Nr Ta pated few 
shillings. . 1, is the um of an o 
clock with long case. B $ show the oscillation of 
same. Under the i arc, B B, construct a 
ece of zinc or wood, C O, at equal distance from 
o pendulum. Now look at Fig. 2, which shows 
the pendulum on an enlarged scale ; E is an electro- 
magnet, which liberates the metallic cil, F, at 
the groove, H, immediately a current is put on; I 
is a strong spring to give the pencil a quick fall on 
its liberation ;.G shows coils on magnets. I and K 
are the two line wires, which should be insulated 
with silk, and carried up the pendulum to the arm; 
thence one to battery via bell and one direotly. 
It would also answer if the push was on the 
side of the clock (or where convenient). Its action 


will now plainly be seen. It is, as before said, an 
ordi clock, and the seconds can be read by the 


dial. Now for the fractions. It is generally that 


the pendulum makes one oscillation per second ; 
then the arc C C represents a second. e moment 


the spring push is pushed in the circuit is complete, 
and consequently the metallic pencil, F, drops: 
aided by the spring, I, and marks a piece of Paper 
placed on the arc, 6 G, and stops the clock; then 
you divide off on paper with vernier or measure, 


one, the length of the wick pus parallel with blast 
from nozzle and fed with tallow. A metal shield is 
put over flame to protect it from draughts. Stick 
to your gas, it is far preferable to the old wick and 
fat. Any flame will turn lead glass black if the 
glass be put in the reducing part of it. New 
Subscriber ’’ had better use“ soft Bohemian“ glass 
until he gets expert enough to use the oxidising 
flame only.— P. WAnp. 


155975. —Magnetism, 1881.—Let A be the 
required angle, and let TI and T, be the moments 
of torsion round the centre required to deflect the 
Zin. and in. magnets respectively through 10° let 
H represent the horizontal component of the earth’s 
attraction, and m the amount of magnetism in each 
of the poles. Now since the magnet has two poles, 
the earth will act on both, and— 


Tı = 2m H? sin. 10° 


T. = 2m H $ sin. 10 


And since the angles of torsion are proportional to 
the moments — 
|) ae 
A T: q 
5. 3A 2 5 x 180° 
5. A = 300° 


— 


—H,S. 


(55978.]—Tallow in Boilers.—It is a most 
dangerous and ruinous practice to put any kind of 
oil or tallow in steam boilers, as in time it causes 
small pits like small-pox marks to be eaten into the 
plates. That is the reason why exhaust steam 
should never be turned direct into the feed water 
to heat it, as it always is laden more or less with 
particles of the lubricant.—P. WARD. 


[55980.]—Electric Bells.—The galvanometer, 
or, more properly, galvanoscope, will not show - 
where the fault lies, but only indicate whether a 
current is passing through it or not. There is no 
book published that would give you the information 
you want, as everything depends upon the circum- 
stances of the case. If you will state the particu- 
lars of one breakdown you require put right, you 
shall have assistance to enable you to proceed, and 
that will give you much better information than 
could be derived by explaining away a supposition. 
—C. D R. 

55982. —The Zinc-Iron OCell.—This cell only 
gives a powerful current at first starting, rapidly 
falling to nothing. If writers of books would test 
for themselves, and not accept unproved assertions, 
these errors would not find their way into print.— 
O. D. R. 

55983. E. M. F. — One way to get at E. M. F. 
of alternating current machine is to construct an 
instrument like Siemens's dynamometer, only wound 
with fine wire, asa voltmeter, and put it in“ shunt.” 
Of course, the constant of the instrument must be 
determined first.—P. WARD. 


(55986.]— Battery for Sewing Machine 
Motor. Look up the indices; solutions for bat - 
teries have been a weekly almost. Do heip 
yourself.—C. D. R. ; 

(55987.)—Zinc.—Melt the zinc with the least 
possible heat; when melted put in a bit of sal- 
ammoniac and stir about till all the smoke has 
passed off, when all dross and impurities will have 
come to the surface ; skim off carefully, and pour 
into cakes, which, when thoroughly cold, roll out 
into sheets; if it will not interfere with battery use, 
the addition of some grain tin would be an im- 
provement.— DENS. 


(55997.]—Paint.—It is the sun that does it, and 


it is very trying to withstand, and it is a well- 
enowi tact that the sun has more power on dark 


paint than it has on light paint; but if“ Tram 
will begin sooner, so that it can get well dry before 
the hot sun comes, and not put quite so mach 
linseed oil in his paint, say, enough to make it 
about as thick as paste, and put sugar-of-lead 
driers, then thin with tarps, and use nothing but 
the best, he will then get over it, as I have done 
many a time.—CaLix. 

55997.]—Paint.—If the previous coats of paint 
a not Aden off, but merely covered over with 
fresh, it will be certain to blister in the sun.— 


and can arrive at the most accurate measurements | C. D. R 


of time. To know which way the pendulum has 
come, I should advise that it be started—say, from 
left to right for odd beats, and vice vers4 for even 
beats. Example.—Clock stop at five seconds, 
and pendulum marks isely in centre of arc, 
CC. You know that the poon has come from 
right hand, for 5 is an odd number, and it has re- 

istered its last odd number, and is on the way to 

e even side. A good way is to put a piece of 
carbon paper over the ordinary paper when the 
pencil leaves a clear, distinct mark. To start the 
pendulum off, a catch is provided at side of clock, 
zee Le M. N is casing of clock. I hope this 
is what you want. If not, say more fully, and for 
what purpose. —ENGLETHWAITE. 


(55972.]—Glass Working.—The kind of lam 
used when gas is not obtainable is a long flat wick 


[56001.] — Ventilation of Colliery. — It is 
almost impossible to answer this question so as to 
satisfy your correspondent without further informa- 
tion, asso much depends on other circumstances, be- 
sides depth and size of shafts. Waddle, Guibal, and 
Schiele are all good fans, whilst a more recent one, 
called the Capel, is préducing excellent re- 
sults. If a‘ Mining Engineer will advertise his 
address, I shall be most happy to assist him.— G. 
WorRLANDS. 

[56001.]—Ventilation of Colliery.—‘' Mining 

ineer will find the Acme patent system 
of ventilation the most compact, best, and cheapest, 
requiring but a fourth the power taken to drive a 
fan.—J. C. BAxxR, C.E., Liverpool. 


(66008.]—Bichromate Cell.— Lead will answer 
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ectly for the containing cells of this battery. 

ə chromic solution turns it yellow (forming 
chrome yellow I suppose); but does not further 
effect it. I have a plate by me which has 
been immersed for nearly six months. Lead will 
not, however, do for the negative surface, as in 
the Daniell’s cell; but it is sometimes used as a 
support for a sheet of platinised platinum, which is 
very efficient.—G. Jackson. 


[56008.]—Bichromate Cell.—Yes, you can use 
lead for cells. See the description of the Edco 
3 K. 379, No. 980, and subsequent numbers. 


156010. —Milling Hose, &c.—As it will de- 
pend upon the kind of goods to be treated, also the 
quantity requiring to be operated upon in a given 
time, say, a week, as also the amount of motive 

wer at command, before any practical reply could 

given to “G. B. P.’s’’ questions; so if 
„G. P. B.“ would put an address in the proper 
column of ‘“‘ Ours,” I will send jotting.— X. Y. 


[56014.] — Internal Gear Wheels. — To 
‘J. H.“ — Pitch of large wheel is 4jin., with 48 
teeth. Pitch of small wheel is 4}in., with 44 teeth. 
Length of large wheel is }in. bare. The smaller 
wheel is the one I want to get out more exactly. I 
have got the wheels to work together, but they 
don’t go quite smoothly. Should be obliged to 
„J. H.” if he can give me rule for spacing and 
shape of teeth.— Hypo. 


[56025.]—Trueing Grindstone.—All honour 
to ‘‘ Marcus.” There has latterly been a great 
tendency in Ours ” to get at trade secrets and 
the mode of getting round a patent. This is only 
evidence of the Socialistic tendency of the times. 
I may assist Marcus’s’’ statement by reminding 
your readers that the prohibition clause in the 
patent is against making, using, vending, or exer- 
cising the invention without the license of the 
patentee.— Z. Y. X. 


[56025.] —Trueing Grindstone. — Being a 
patentee, I naturally agree with the remarks of 
‘ Marcus,” and I am sure the general public share 
his views ; but my experience has altered my views 
in this cular case ; it is this :— These grindstone 
dressers were shown at the Health Exhibition, and 
I have been familiar with their use for years ; but 
the attendant explained that they were preferable 
to the diamond for trueing emery-wheels. I there- 
fore took their price list, giving price of cutters as 
1s. 3d. each, resolving, when in Westminster, to get 
a cutter to try upon an old cutter-spindle. On 
calling at the office some time after, I was informed 
that they only sold the cutters to persons having 
their machines (the machine is a rough single 
slide-rest, with a cast cutter-spindle to swivel on 
the top, instead of fixing it under the tool-holder in 
the ordinary way). I said, in that case, I shall 
have to make one. I was told, with much high- 
handed bad feeling, that if 1 did they would 
prosecute me for fraud, and demanded my address, 
which I did not give. Such treatment I have not 
before received from business people. Next day I 
tried an ordinary pipe-cutter upon the spindle in 
the slide- rest; it cut up an emery-wheel very 
nicely. Later, having business at the Patent Office, 
. I searched up the matter, and I found that the 
action of cutters ef by contact had been 
known and used for 20 or 30 years for similar pur- 
posos, and that Brunton’s patent, No. 702—1875, 
stated: —“ I bring the stone to be operated upon 
into contact with rapidly revolving cutters ’’—the 
subject matter and drawings show the action to be 
that of communicating this rapid motion to the 
circular cutters by means of toothed or friction 
wheels (this action will be familiar to those who 
use the cutter-spindle) ; and he claims im 
to cutting-discs a positive rotary motion on their 
own axis, independent of the rotation which they 
derive from the contact with the stone” ; showin 
there was no attempt to claim the old method of 
cutters revolving by contact. Now, with grind- 
stones and emery-wheels we do not drive the 
cutter, it turns by contact only. I again called 
and explained that they seemed to have no patent 
at all; they then said that they did not particularly 
claim the old method, but they now specially 
the making of the cutter itself of a 
stamped cone of thin sheet steel, which keeps its 
edge to the last, recently patented: Evidently they 
try to what is vulgarly called rush those who go to 
buy what they advertise to sell in order that the 
may sell something else. It is the grocer who sella 
sugar only to those who buy tea.’ Without ques- 
tioning the validity of a patent, I would not on 
paid le make a thing patented by another unless 
e refused to sell it to me. I do not think the 
question of the validity of a patent is good subject 
tor discussion in these pages, unless in public 
interest to expose such proceedings as these. 
„Marcus“ is not aware of this system of business, 
as, I think, he and everyone else will uphold— 
Farr DEALING IN Monopory. 


[56028.|—Induction Coil.— Under Answers to 
Correspondents ” you will find a list of back num- 
bers, and amongst them Coils, induction, Nos. 832, 


815. Send stamps to the Editor, with a request to 
forward by return, and proceed to make your coil 
from the instructions therein contained. It will 
save you a deal of trouble.—C. D. R. 


[56029.]— Organ — Voicing Pedal Open 
Diapason Pipes.—The cause is probably the want 
of a ‘‘ beard,” which is a piece of wood (any thick- 
ness) placed directly under the mouth, outside, to 
prevent the too-great updraught interfering with 
the proper intonation of the pipe. The annexed 
sketch will explain. The required breadth of the 


beard for any of the pipes may be best ascertained 
by experiment, but I should say a couple of inches 
(at most) would suit your st. ‘‘ Ears” might 
be added with advantage, and would support the 
beard. The dotted line in the figure will show 
what I mean ; they may be of light stuff and screwed 
to either side of the pipe.—Ham. 


[56033.])—Shocking Ooil.—You can regulate 
the rina a by employing a water regulator, or 
putting the coil into a brass tube and withdrawing 
it gradually to intensify the current. A simple 
water regulator can be made by plugging up the 
end of a piece of glass tube about Yin. long, and 
inserting in the plug a piece of platinum wire, 
allowing it to protrude into the tube 1-16th of an 
inch, and leave sufficient outside to solder a copper 
wire. The other end must now be plugged in like 
manner, and into this a brass wire must be inserted 
tipped with platinum. The brass must be of suff- 
cient length to allow it to slide down the tube and 
touch the platinum at the other end. If the tube 
be filled with water and stood upon end or supported 
in a rack, your regulator is complete. To use it, 
connect a wire from one of the binding screws of 
the coil to the platinum end, and from the sliding 
brassrod fasten the wire on which one of the handles 
is connected. Withdraw the rod from the tube 
to its utmost limit, and you have now the means of 
regulating the current by sliding the rod down the 
tube. You can, if you wish, mount the regulator 
with brass caps and wooden frame with binding 
screws.—C. D. R. 


(66033.]—Shocking Coil. — Presuming your 
electro-magnet consists of a bundle of thin iron 
wires, or a solid piece of soft iron placed in the 
tube of your coil, you can regulate the shock, to a 
great extent, by cutting a brass tube the length of 
the core, which can slide freely in the central tube 
enclosing the iron bundle. You can regulate the 
shock by this brass tube, sliding it out and in as 


8 | you want an increase or a decrease of shock. If 


the shock is too strong with the brass tube cover- 
ing the entire length of the core, I should advise 


& | the use of a small bichromate cell, or fewer layers 


of secondary.—Bopapiu. 


in| nagka on Veterinary Medicine. 
In my opinion the following are the best:— 
Williams’ Principles and Practice of Veterinary 
Medicine“; ditto, ‘‘ Surgery’’; Greswell's 
„Manual of Equine Medicine”; Robertson's 
Equine Medicine.“ Pathology is best learnt 
from works on human pathology, such as Green“ 


or ‘‘ Pepper.“ — GO. A. WALTON. 


56037.] — Induction Coil. — Your wooden 
bobbin may be too thick in the tube; but whether 
or not, you must make a fresh cone. Why did you 
not make it of cotton wool at once? Take out the 
lemonade-bottle wire, and insert a core made of 
soft iron wires, No. 16 B. W. G. If you cannot pro- 
cure it, use a piece of round iron rod of the size re- 
quired. You do not want a condenser for givin 
shocks; nor anything like so much secondary. 
proren you have fitted a contact breaker ?— 


[66037.]-—Induction Coil.— Your secondary 
wire is too thick. Better to have used a size 
between Nos. 35 and 40, silk-covered. Eve 
layer must be thoroughly insulated. If not, the 
coil fails. You do not require condenser for shock- 


ing purposes; but if for experiment proceed thus: 
— 3 50 or more sheets of tinfoil, each sheet 
in. long and in. wide, two thin boards of hard 
wood of a smaller size, and 60 sheets of thin paper 
steeped in paraffin wax, each 7 by 5. Upon one of 
the boards place five of the sheets of Pes , and 
then one of the tinfoil sheets, placing the latter so 
that lin. of its pean projects 9 at side of the 
r. Lay another paper on this, in the same po- 
nitton as the first, and upon this you place The 
second sheet of the tinfoil, but with the projecting 
ton the opposite side to that of the former one. 
Gover this with an insulating sheet, and lay down 
a third tinfoil sheet, with its projecting part on the 
same side as the first tinfoil. Arrange the other 
tinfoil sheets in similar order, remembering that 
ends of each alternate tinfoil sheet project at one 
side, and the ends of the intervening ones at the 
opposite side. Then lay on five more pa and 
the second board. Tie up the whole with a stout 
string, pressing together the projecting tinfoils at 
one side, and also Bos at the other side. You con- 
nect these two tinfoil projections, one to the spring 
and the other to the screw of the contact-breaker, 
The dimensions given may not suit your coil, as 
size of condensers varies ; but the best way to dis- 
cover the size is to arrange as described, and con- 
nect temporarily to the coil, increasing battery 
power gradually to the strongest you are likely to 
use, and add sheet after sheet of tinfoil as long as 
beneficial effects are produced.—Bopbanin. 


[56041.]—Gun-Metal.—As gun-metal is com- 

of copper and tin, copper and zinc, or those 

ee 8 with the addition of iron, it is not easy 

to understand in what proportions they can be 

mixed to withstand the action of a 3 per cent. 

solution of sulphuric acid. Does the queriest know 
of such an alloy ?—Nun. Dor. 


[56042.]—Voltmeter.—I reluctantly send sketch 
of Thompson’s graded voltmeter in answer to 
Volt's““ second request for me to do so. I say 


PLAN 


„CONTROLLING MAGNET 


| FINE WIRE COIL 


$ 2 
- 
— 


ELEVATION 

SLIDING NEEDLE iH 

HOLDER i 
AND ARC SCALE 


ON 


CONTROLLING 
MAGNET 


END ELEVATION 


reluctantly, because it is an imperfect sketch from 
memory, it being now over a year (through a 
lamentable personal accident) since I saw the in- 
strument; but I think that the principle and gene- 
ral construction will be evident to him, especially if 
he looks up my description of it in a back number. 
—P. Warp. 


56043.] — Engraving with Acid. — I think 
‘“ Acier” will find the following the most satisfac- 
tory process. First coat the surface to be etched 
upon with a thin film of yellow ee Scratch out 
the lines of the pattern with a needle point; if the 
lines are to be broad, the point should be ground 
down alittle. Then apply the following mixture : 
copper sulphate, 4 N alum, 4 drachms; 
common salt, 4 drachms, with enough liquid acetic 
acid to dissolve the whole. If the article is large, 
as, for instance, a saw-blade, it will be sufficient to 
flood with the above solution, and leave for some 
time. If, however, the article is small, it is more 
convenient to plunge in mixture, and take out when 
required. The length ‘of time for the steel to re- 
main in the solution varies, of course, with the 


ry | depth of lines required; but from five minutes to 


half an hour generally suffice. If you have 
flooded the steel, it is best to remove the solution 
Digitized by O08 e 
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by means of blotting-paper before wiping off the | temperature of 215° the observed volume must be | cells have been worked to exhaustion. You must 
soap.— MIKEROS. multiplied by— test the system and discover, if possible, whether 


(56045.]—Laatern Lamps.—I think Ex- 
bibitor will find what he requires in the numbers 
of your journal for January 16th and 23rd, 1885, 
poker the head (55648) „ Pamphengos Magic 
Lantern.” He will also find some useful informa- 
tion in your journal for April 4th, 1884, page 100, 
by Limelight, On Mineral Oil Lampe for the 
Optical Lantern.” —SYNTAX. 


[56045.]—Lantern Lamps.—If “Exhibitor ” 
really wi for an . increase of light, 
why not go in for limelight, which can be added at 
leas cost the 4-wick refulgent lamp if he can 
bring a small amount of ingenuity and patience to 
bear upon it? Should be glad to assist Exhibi- 
tor in this, also other correspondents who for an 
unexplained reason seem to be afraid of limelight 
being too expensive, when, in reality, it is not so. 
—EXCEL&IOR. 

[56016.)—Turning Spindle.—If Appreu- 
tice will test his centres, he will no doubt find 
that they are not true. True up the centres, and 
turn them both to the same angle, and see that 
cet dar is clean when you reverse the spindle.— 

ALETTA. 


156046.) — Turning Spindle. — Thé running 
centre cannot be true. If this is the case, turn it 
true with your 1 Were the centres punched 
in the spindle lopsided, causing it to run with a 
side bearing ?—C. D. R. 

6016.|—Turning Spindle.— Apprentice 

ill find that the point of his live centre describes a 
circle. True up the centre, but do not harden it. 
This will be sufficient if centre is at fault, but if 
mandrel noee is bent, mark centre and nose, and 
always insert former in same position. If mandrel 
nose is soft, it may be re-bored.— Gro. A. WALTON. 


[50051.])—Gramme Dynamo Machine.— If 
your query is worded correctly, the dynamo should 
have an E. M. F. of 120 volts, and a current of 300 
amperes, and it will absorb between 60h.p. and 
8 If you have never made a dynamo before, 
a t0) light machine is no light matter. Send full 
particulars as to diameter of ring, length, breadth, 
and width of magnet-core, and also the width of 
the pole pieces. Through not sending full particu- 
lars, aquerist (‘‘Anglo-Dane’’) is m gadynamo, 
which,in my opinion, when it is finished, will 
stand a good chance of being thrown on the scrap 
heap. Perhape, by 600-light, you mean 600 candle- 

ower? If so, the matter is 

. H. Eaves, Coventry. 


(56032.] —Kerosene Lamp.—If kerosene oil is 
good, it will not burn without a wick unless heated 
casiderably. Let ‘‘Brickwall’’ fill a cup with 
kerosene and plunge a lighted match into it so as to 
immerse the lighted part, the match will be put 
out. But when a lamp is thrown down the lighted 


greatly simplified.— 


wick often comes in contact with the spilt oil, and 
then the t or tablecloth becomes an enormous 
wick. The best extinguisher would be damp sand, 


bat, of course, this is uot always handy. ater is 
not to be despised, however, and is usually to be 
had at a moment’s notice. A rug or large cloth is 
a good extinguisher if thrown over all the flame, 
and this, combined with water, ought always to be 
efficient if applied promptly.—Gro. A. WALTON. 


55053.J—Singing Noises in the Head.—It 
is di t to answer medical queries without exa- 
mining the case, and I would earnestly advise 
“ Arvonia’’ to consult his medical man. If he 
obtains no relief, he can consult a specialist. In 
questions involving medical aid the rich man has 
no advantage over the r, for the latter may 
have the best opinion on his case at institutions for 
that 55 It may be that ‘‘ Arvonia’s”’ 
trouble is caused by wax in the ears (a common 
cause); but this he cannot remove himself, and I 
would warn him not to be disappointed if he relies 
upon advice, which I nee ra he will get through 
these colamns, recommending onions for breakfast, 
carrots for dinner, and parsley for tea, or some 
other such nonsense.— GEO. A. WALTON. 


_[56059.]—Geneva Watch.—The cause of stop- 
g is Ni detected by the fact of it going while 
being “still” and Ll. B. A.” should first ex- 
amine the hair spring, which most likely is in con- 
tact when in certain itions ; secondly, see if it 
is in beat—i.e., the cylinder must be at night angles 
to the tooth of ’scape when in the shell of cylinder, 
when not in action ; thirdly, examine coc 
hole and stone: ifa fracture in either, the watch 
will stop when held face downwards, and so with 
foot hole, vice versi. See there is not too much 
“end shake in cock, or too much in foot holes, 
which will cause the cylinder to shift up 4nd down 
as the watch is moved, and strike ’scape teeth im- 
sal? ge Is your motion work free? also hands? 
—F. Hunt, Widnes, ire. 
rar YApon Density.—The observed 
ume of vapour must be corrected for the ex- 
pansion of the tube oontaining it. Taking the 
cubical expansion of glass as 0000262, then at a 


jewel 


1+ (0000262 x 215) = 1:00563. 
This gives the real volume to be 5105 m.] The 
80mm. difference of height of mercury inside and 
outside the tube must next be corrected to zero, 
for which we have— 
True height = 80 — (80 x 215 x 0001815) = 
76°88mm. 
The actual pressure on the vapour is, therefore— 
755˙5 — 76°88 + 16°9 = 695°52mm. 
It is now necessary to ascertain what would be the 
volume of the vapour under standard conditions, 
and we evidently have— 
= 273 x 695°52 x 51:0563 26139 m. 
438 x 760 
A litre will weigh 
“1163 x 1000 
26:139 
Dividing this by the weight of a litre of hydrogen 
—i.e., 0896grm., we obtain the vapour density = 


49:657.—Wm{. JoRN GREY, F. C. S., Gateshead-on- 
Tyne. ; 


[56062.}—Ohemical Problems.—·567grm. of 


CO, contains TX erw. of carbon. Hence, the 


percentage of C in the substance is— 


* 


= 4449 3grm. 


3025 grm. of H,O contains % erm. of hydrogen. 


Hence the percentage of H in the substance is— 
-3025 x 100 „. 

210 K 9 

Calculating the reduced silver to argentic chloride, 

we get 4074grm. as the total weight thereof; and 


as 287grm. AgCl contain 7lgrm. Cl, we have for 
the quantity of chlorine ; 
m 4074 XK 71 
“a 


and the amount per cent. is— 
4074 x 71 x 100 55-682 


181 x 287 

Thus, the found conposition is— 
Ohlorin€.....cccccccce 

Carbon ..sssesseeseeo 
Hydrogon 


55682 
36:428 
7:917 
100:027 
Dividing each of these by the atomic weight of its 


element, we get the numbers 1:57, 3:03, 7°91; and 
taking the lowest as unity, we obtain the co- 


efficients— 
Ch, H, os Cios 


Now, an organic combustion usually gives the 
carbon too low and the hydrogen too high, so we 
may take C,H;Cl as the formula required. Calcu- 
lating the percentage composition of this body we 
obtain 


Chlorine 55°03 

Carbon e 0 %% % ũFe % 37°20 

Hydrogendnndn 775 
99°98 


There is rather too much error in the carbon for a 

ood combustion. The determination of the Va sole 
density is as follows: Corrected difference of level 
of mercury— 


= 140°6 — (140:5 x 60 x 0001815) = 139°226mm. 
Corrected volume of vapour— 
46°2 x [10 + (0000262 x 60)] = 4626cc. 


The difference of level of the oil is not given, so we 
cannot allow for it, and must take the effective 
pressure on the vapour to be— 


739 — 139:225 = 599°775mm. 
Correcting to standard conditions we obtain— 
_ 46°26 x 599°775 x 273 


F 30°856cem.° 
760 x 323 e 
Hence a litre weights — 
0803 x 1000 
2 2°6024grm. 
30:856 


and dividing this by 0896 we get the vapour den- 
sity = 29-044 The theoretical vapour density of 
ethyl chloride is 32°25. The temperature of the 
air is not needed.—Wm. JoHN GREY, F. C. S., 
Gateshead-on- Tyne. 


[56064.] - Troublesome Battery. Lou have 


ve obably a leakage somewhere, causing the 
battery to be Constantly at work. You say that it Pen 


does principally bell-work? Do you use it for any 

urpose for which a constant current is required ? 
I so, this will acoount for the state you complain 
of, as your description points to the fact that the 


any leakage occurs. It may be that one of the 
pushes is in slight contact. 80, this will account 
for your trouble. Test the battery, see that the 
connections are perfectly clean and dry, clean out 
the cells, thoroughly wash with hot water, put in 
fresh solution of sal-ammoniac, only half-sa 

made by dissolving the salt in water until it 
take up no more, and diluting with the same quan- 
tity. Clean your zincs, and, if worn, put new ones 
in. The zincs should be as pure as possible, as if 
they contain, as they often do, impurities, a local 
action is set up within them, and they consume 
away.—C. D. R 


[56065.]—Tricycle Spokes.—I should not, if I 
were you, bother with the enamel ; scour the spokes 
with emery-paper, getting off as much rust as pos- 
sible; serve hubs the same; and then give it two 
coats of Japan varnish, which you ma in with 
some spirits of wine. If you can put the machine 
in a warm place to dry, you will get a nice glossy 
black, at a cost of about 3d.— W. H. Eaves, 
Coventry. 


[56066.J—Gas Purifier.—If‘'J. B. C.“ will look 
for my reply to Woolwich Gas on this subject, 
which will, with the Editor’s permission, appear 
either in this or following number, he 880 
something which will be adapted to his case, 
although not just as he has requested, as the Albo- 
Carbon burner is a patent, and also is so constituted 
as to always require heat to develop its energies 


and give the result to increase of light. It 
„J. B. C.“ follows the instructions given, closely, 
he will obtain excellent results. e apparatus 


should be put just beyond where the gas issues from 
meter.—ARVONIA. 


(56070.J—G. E. Eagines.—I believe the 8- 
wheeled doublo-end tank engines already at work 
are numbered 650—659. They have been built by the 
G. E. Railway Company, at their works at Strat- 
ford, where more of the same type are in construo- 
tion. Following Mr. Webb’s practice, Mr. 
Worsdell has fitted them with radial axle-boxes 
at both ends.— B. 


(56071.]—L. and N. W. Railway Engines.— 
I am not aware of any 6ft. engines having been 
made by Ramsbottom ; but the following are the re- 
quired dimeusious of his 6ft. 7}in. 4-wheeled coupled 
engines :—Firebox, 4ft. 3in. long, 3ft. 6in. wide ; 
area, 15 aq. ft.; 192 brass tubes 14 diam. ; heating- 
surface, 1,013 sq. ft.; and that of firebox is 89 sq. 
ft.; total heating-surface, 1,102 sq. ft., or 73 
times the grate area. ‘With trains averaging ten 
carriages the consumption of coal is 26'3lb. per 
mile. All boiler plates are 32 thick. 


Distribution of Weight. 


Tons. Cwt. 
Leading Wheels.......... 9 9 
Driving js worsrscsca Il 0 
Trailing 99 eee 8 15 
Total 2 6 60 29 5 4 


— REGULATOR. 


(56076.]—Rope Pulleys.—lIt is just possible to 

t a motion at right angles with rope pulleys, but 

would not say much for the rope after it had had 
a little wear.— VALETTA. 


[56077.]—Speocific Heat.—A mass of llb. falling 
1,390ft. evolves a unit of heat (theoretically) on 
striking the ground. The latent heat of water is 
80 units; hence, the ice must fall 1390 x 80 = 
111,200ft. = 21 miles to melt it. In order to 
evaporate it, there would be needed 80 + 100 + 549 
= 720 units, so it would have to fall 720 x 1,390 
= 1,000,800ft. = 189 miles. I answered this ques- 
tion (which is from Thorpe’s book) about a year 
ago. Wx. Joun Grey, F. C. S., Gateshead - on- 


Tyne. 


Tue Prudential Assurance Company have 
just issued their thirty-sixth annual report, 
which shows that during the last twelve months the 
funds have increased by a sum of £862,000. Of 
this £158,840 is due to the Ordi Branch, and 
£703,766 to the Industrial portion of the business. 
These additions raise the assets of the Company to 
the sum of £4,711,464. In the new business of 
the Ordinary Branch we find 11,823 policies, assur- 
ing asum of £1,359,361, which produce an annual 
premium income of £58,580. The premiums of 
the year amount to £238,868, which is an increase 
over the year 1583 of no less a sum than £58,580. 
The number of policies now in force in this branch 
is 51.835. In the Industrial Branch duriug the 

ear the premiums received have reached the sum 
of £2,644,616, an increase on the previous year of 
£140,208. The number of policies in the Indus- 
trial Branch show a total of 2,302,890. The ex- 
diture shows a rate of reduction equal to 2 per 
cent. on the premium income. 


THE 18 in. gauge railway from Suakin to Berber 
4} miles of which are already on the spot, will not 
be proceeded with. 
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d uld be 56099.)— Faulty L he.— Would broth 
UNAN SWERED QUERIES. „ 3 e subject 1 paer ed 2 E.. . the following 1—4 


— 2 — 


The numbers and tit us yucries WAKA roman unar. 
swered for five weeks are insertad in this ‘ist, and / at. 
unanswered are repeated four weeks aftertcards, NV ira 
our readers will look over the list and send what in foruau 
they can for the benafit of their fellvw contritis, 


Since our last, Annie has replie} to 55679. 


Paralysis, p. 395. 

Siemens’ Dynamo. 395. 

Overhead Wires—Strain on Terminal Insulators, 
395. 

Japan or What! 396. 

Hexagonal Parts of Globe Valve, 396. 

Sugar, 396. 

Concave Lenses, 396. 

Boiler Chimneys, 396. 


Regrinding Cutlery, p. 483. 

Cardiff Railways, 484. 

Steel Castings, 484. 

Bookbinding, 484. 

G.N. Locomotives, 484. 

. Btove, 484. 

` Pending Ange Iron, 484. 
L.and N.W. Enzines, 484. 

Bischopp's Gas Engine, 484. 

Dynamo Construction, 484. 

C ment Analysis, 484. 


QUERIES. 


3 [e079 — Lathe —I have a Sin. centre lathe, with good 
e-rest. IfI set rest right, for turning truly parallel 
between the centrer, and come to bore, or turn any- 
thing from mandrel alone, 1 find the hole, or work, is not 
parallel notwithstanding that the lathe centres coincide 
when along the bed. I suppose it is because the man- 
dre! is not y parallel with bed of lathe. Will you 
kindly tell me the best way to adjust it, so as to turn 
truly parallel, whether between centres or from mandrel 
al without shifting quadrant of slide-rest! I may 
men the rest is a bought one, the lathe home made, 
with A parallel necks to mandrel, running in halved brasses. 
Would it be more reliable if I made brasses whole, anå 
mandrel, with cones to run in brasses, 
and could I bore brasses out after fitting in head, with 
i rest, not having another lathe to run to1—P Ro 
xo PoBLico. 


156080.]J— Helical Teeth.—To J. H.”—I should 
be very much obliged, and no doubt others, if J. H.” 
would give ful! particula: pA ar sketches, as I understand 
those better than technical terms) for striking out and 
maang latge wheels, say Sin. pitch, 12in. wide, and 60 
teeth, by cere box. I am conversant with ordinary gear, 
but don’t understand when you part the teeth in core- 
box. With ordinary you in centre of teeth—do you do 
the same with helical, which would mean ende to be at an 
angle,—in your reply to Novice,“ No. 55745, when a 
pattern is made to ‘joint through centre, and each half 
screwed out of mould; am I right! Also a helical tooth 
is simply a tooth with all the ordinary conditions of plain 
, but laid at an angle! Is there any differ- 
ence in the space of teeth allowed—more, or the same ! 

early answer would be greatly appreciated.—Aruos. 


(56081.j—Bleotrical—I am cons an appa e 
ra in which, other essential features the 
of an electric bell, or avy other form of alarm, 
by the deflection of the astatic needles of a common 
gal is a vital one. The needles are 1jin. in 
ength, and ded. I have failed at present, ewing 
tried being £0. piace on lop ofthe syetem i dall Hüft 
g ce on © sys a 
of platinum wire, thus— 


[56082.)—Telephone Transmitter.— Will Mr. 
or some other subscriber to the “ E. M.“ give 
a trans- 


diagram, with dimensions, of a telephone 
mitter to fit in a box 4in. equare, with induction coil 1 1 
think the Blake transmitter is the best. I use three No. 8 
é cells at one end of line for telephone circuit ; 


the distance between each instrument, say, 4 mile.— T. 


|[56088.1.—Telescope. — Would Mr. Lancaster, or 
some other optical correspondent, inform me as to the 
arrangement of leuses (focal lengths, distances apart, and 
) for terrestrial eyepieces of powers suitable 

for lin. and Ijin., achro.o.g.’s? Iam thinking of having 
two powers forthe larger o.g.—one moderate, and one 
high ; the latter for clear days. I should also like to know 
the beat focal lengths forthe two og.’s. I cannot refer to 
x numbers, as I am at a conside able distance from 
mios: An answer to the above will greatly oblige.— 


[56081.])—Canvas Casoe Building.—Will some 
ers of Our ” help me onthe above subject? I want 

to build a small one, chiefly for sailing, to take yachting 
with me, and light euough to sling in davits inside 


—Czcit D. Taavens- Wine, Croum’s Hill, S. E. 


(§6085..—Scroll Chuck — My scroll chuck has 
become difficult to work through becoming clogged by 
using inferior oil. Shall be thankful if auy render wil: 
kind y instru:t me how to take it apart to clean it.—B. 


[56086-]— Optical Formula.—To Mx. hRADRUBY. 
—I have recently come into possession of a co;y of 
Practical Il: ustrations of the Achromatic Telescope,” 
by Andrew Ross. and in looking it over, I see that one or 
two corrections have been made in the formula. These 
have been made by hand, and seem to have been made 
by some person, possibly Mr. Ross himself, before the book 
was issued tothe public. Comparing it with the formula 
which you give upon page 445, in the cent:e of the 


middle column, I find that the part © 2 be called c” 


F 


is corrected to 15 , that is to say, the small / with one 


dash is changed into a capital F, with two dashes. This 
i: important, as the sm , with one dash, represents 
the flint focal length, while capital F, with two dashes, 
represents the combined focus. A little further down i find 
that the fourth expres-ion within the large brackets, the 
numerator of which is ( + 2 + b) g'is ulso altered, the 
sign of ö being minus and not plus. Also in my copy the 
denominator of the second expression reads: — c (d' c + 
a’ + 1)®, the second c having a dash instead of being with 
out one ; also the denominator of the fourth expression 
appears C' with the dash, and not plain C. These various 
ges would materially affect the result of any calcu- 
lations from these formulse—indeed anyone of them would 
vitiate the result—and if you could throw any light upon 
the matter, and say which is the correct La a 
would confer a benefit upon many who are interested in 
these ir.vestigations, and very much oblige.—Asca Lor. 


(56:87.)— Dynamo.-—-Will Mr. Bottone please explain | I 


the cause of the souowing | When 

which is shunt wound and giv 

vol ts, with a small induction coil of about din. spark, I 
am unable to get any appreciable length of spark from 
the secondary coil, although with a small bichromate cell 
I can easily obtain jin. itowing to the extra current 
inthe condenser returning through the how 
could this be prevented! Also, would he be kind enough 
to tell me the proper position of commutator with 
respect to the wire coils in Siemens armature, when the 
brushes are nearly horizontal, being inclined slightly in 
direction of rotation !—Navat. 


(56.88.)—Knife Oleaning Machine. — In a 
family of 10 or 11, it is always a difficu lty to get over the 
daily kinfe-cleaning with the ordinary board. I should 
pecs ifeny fellow reader can put me in the way of 

ing a revolving machine, witho ut of course infringing 

any patents. I want, if possible, to make one to take six 

ves at a time, and shall be glad of sketches, giving 

interior and exterior, in sections, &c.; no matter Low 

rough a sketch, so that our kind Editor can reproduce it 
inour columns.—Asyonia. 


(56089.)—-Fasting and the Jews.—Will some of 
ps ere kindly say what a Jewish fast ise? I know it 
once a week from eve toeve ; but does it mean during 
period, that absolutely no food or drink are taken ; also 
coe Eom ver oe 5 a 15 be a 
hy people, an ave e. It ma part 
owing to their periodical tater gi the Siana a rest, 
which, in this busy age, we seem to have no time to do, 
for if we work we must eat. Nevertheless my own 
experience teaches me that a fast, as far as I have gone 
seems beneficial, both clearing the mind and the body. 1 
should be much obliged by an answer.—S. 


engin 25 ch ee form 
some eering correspondent eno orm 
me if lignum vitæ bushes, to wood focking bar, and 
8 (or traces) would be self-lubricating ! 
Also are there such things as plumbago bush: s, uiring 
no lubricating, and how can they be made TRH. T. 


156091.] — Water Capacity of Boiler. — To 
„TAMA! on “ Mopprwa.”—boiler should be 15ft., not 
17} ft. ; flue Sin. off bottom, and gin. below gauge. P-.ease 
work it fully in simple arithmetic.—T. Hawxins. 


156092. —Altering a Dynamo for Plating] of 


Purposes.—I have a Di Cuttris dynamo machine, which 
I use for lighting, and I wish to know if I can alter it, so 
as to use it for electro-plating, or whether it would be 
best to buy another specially for plating t- Rar. 


(56093.] — Pitoh Grease. — Will some of our | 2in. diame 


readers give mea little information how to make pitch 

for to put on hot necks in sheet and tin mills. I 

ve some tallow on hand, and I should like to know 

. and how to boil and mix it.— 
kA Bory, 


158094.]J— Iron Brake Pipes.— Wanted details or 
a aketch of the iron brake pipes, with joints, now tried 


' | on the Great Eastern, North Eastern, and Brighton lines, 


in place of hose, between the carriages.— Bnak x. 


(56095.)—-Gramme Machine,—I have a Gramme 
armature of Gin. diameter, w a resistance o 
three ohms between two o ite pieces of the com- 
mutator. I should be obliged if some reader of E.M.” 
would tell me whether the resistance is such that a useful 
machine could be made out of it; or if the resistance is 
not right, what ought it to be!—J. D. L. 


(56096.|—Amalgamating Zino.—Will some one 
kindly tell me how to amalgamate zinc for a Daniel! cell? 
Igot a cell to work with a new sinc, but it has ceased 
since the mercury has gone off. I have some mer that 
has been bottled up for about 20 years—will this do for 
the purpose! It has never been turned out of the bottle, 
nor does it stick to the glass.— W. J. Gairritus. 


[56097.]— Conics.— Three tangents are drawn to a 
parabola, such that the tangents of the les which 
they mare with the a y parabola, are in 

armonical progression. at e area of the triangle 
inclosed by them 1— Gro. Suita. 


[56098.]—Grinding V Tools —What is the best 
way to grind V tools for screw-cutting! Can I get 
gauge for grinding to, and for setting chem square with 
the work !—Junioz. 


my d namo, 
es an E.M.F. of about 10 | of 


short time ago, one of my Lecianché batteries ceased 
working al ther, which rather astonished me, as it 
had comparatively little work to do. At this I supplied 
it with a new zinc, washed the carbon and bloche, and 
recharged it with sal-ammoniac. when it rallied a little, 
only ty return to be as bad as ever. What more 
nstonished me is, that the other batteries, which have 
more work to do, require no attention at all, and work 
moet satisfactorily. Would the fault lie with the agglemer- 
ate blocks or the carbun!-A. J. G. 


56 100.]J—Oxyhydrogen Lanterna. To Invicta.” 
hat are the American composite gas bags! Informa- 
tion much requested.— OXYGEN. 


156101.I— Spinning Wheel. — Will some reader tell 
me how to make a spinning wheel — Brix x ER. 


156108. Electrio Accumulator.—I want to 
make an accumulatorto run a Cuttriss motor, latest 
pattern. I use the motor to work a small deutal engine, 
and have to visit a country town once a month. I wish 
to avoid taking a large battery with me backwards 
and forwards, as I should only require to 
run the motor one day a month, equal to about two or 
8 a . work, the 29 da 
co em recharging or storing 
accumulator. Could this be done bya Daniell, Leclanché, 
or other constant battery, not requiring frequent renewal? 

B. Bottone, ‘* Nun Dor,” Sigma. or others will 
help me, or Ishall be glad if they can give me the title 
some inexpensive work or brochure ou accumulators 
that will impart the required knowledge 1— C. B. B. 


pfie.J— Gasoline Gas Engines. — With the 
itor’s permission, will Invicta ” kindly send sketch 
and deacription of the cylinder, admission-valves, and 

arran ents of the simplest kind for a gas-engine 
of about 4 horse- power. and using gasoline vapour. I 
wish to construct one myself. The sketch unly need show 
the cylinder (with dimensions and length of scroke) but 
with a particularly clesr view and description of the 
simplest efficient valve arrangement for the admission of 
pd cg and air to the cylinder, and the simplest firing 

; ithe principle to be non-compresasion.—GasoLinr. 


(56105.)—Lever Fusee.—Would any of our watch- 
ma readers kindly give me a hint that would enable 
me to recut the turns of a lever fusee that has 

y the over-running of the chain! I have 
e nted on an old verge fusee, but have not been 
very successful, and am therefore afraid to attempt the 
jobin question.—O, C. T. 


[56106.)—Gun-Barrel Browning. Many thanks 
to Armourer for information on the above. Will he 
please say whether there is any difference in the mixture or 
application for laminated steel barrels! Ihave done my 
ordinary simple muzzle twist pigeon gun with success. 
I have tried my double central fire steel laminated 
barrels. After the first coat or two, the 5 begi 
going out of sight at the breech end, and by the Sth 
coat it is all out of sight all over the barrel. I have tried 
it three times, the same as I tried my single one, but 
each time, by the time I had finished, there was not the 
alighte⸗t don are in them. Will he please help me out of 
the difficulty, or some other brother reader who has had 
experience 1— A. Z. 


[56107.)-L. and N. W. Locos.—Can any reader 
of ‘* Ours ” oblige with dimensions of the inside cylinder 
single-saddle tanks, with outside frames, which ran on the 
Manchester and Liverpool section of the L. and N. W., 
about 10 years since! Alsoof the four coupled outside 
cylinder saddle tanks which followed these, and have 
5 replaced in their turn by Mr. Webb’s double-enders. 


(56106.}— Microscopical Staining.—Can any one 
“ours” tell me what shops sell aniline colours 
in der? I have inquired at every colour shop in this 
neighbourhood for aniline black and aniline green, 


without success 1—B.8c., Plymouth. 


156109.]J— Photo. Lenses.—I have a portrait lens 

ter, Sin. back focus. Can that be considered 

an extra-ra id lens? Also what should be the different 

diameters of a set of five stope to suit that focus and 
diameter for studio work 1—GwENT. 


56110.)—Mill Bills.—Will some of our readers 
inform me how v» temper cast steel mill billas? Also what 
to use as flux when two worn-out ones are shut togethes 
to make one new one, and oblige 1—P. M. 


[56111.)—A Legal Question.—A local board, re- 
sponsible for the maintenance of the roads of its distri 
lays down new metal over the wholu width of a road, 


f | when one portion of that becomes worn down the board 


places tressels— during the hours of daylight—over this 
worn portion, in order that the traffic may be diverted to 
the other parts of the road, so as to insure the equal 
wearing of the metal everywhere. The road is sufficiently 
wide to allow ample s for traffic without encrvaching 
on the part ed by the tressels. Is the putung up 
of such tressels an obstruction of the highway, ina 255 
point of view; and can the bord be indicted in t 
event of an accident occurring to a carriage caused by the 
presence of the tressels 1— G. C. C. 


(56112.)— Chemical.— Will somebody give me direc- 
tions for testing for As in wall paper? Has any way been 
described before in the E. M.“ I If there bas, iu what 
number 1— J. K. 


{56118.1—Clock.—To Sia E. Brcxett.—Given the 
area the leugth of the arms of a fly in a turret 
cori to find the resistance of the air! Huw is it done! 


(56114.] — Electro-}F lating Dynamo.— To Mn. 
Bor rox x.— I have fitted up a dynamo whose F. M. 8 
weigh 30lb., and have ölb. of No. 14 wire on cach 
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that fs, 101b. in all on the F.M.’s. This weight of wire 
gives me 7 layers on each limb. The armature is the 
ordinary H. is Sin. long and gin. diameter, and revolves 
in the tannel of F M.'s, which is also Gin. long. The 
a mature bas 11b. 60z. No. 16 wire wound in the slot; 
kndly tell me how many volts, and how many ampères 
my machine ehould have !—Farapay. 


[eus] —Giloing Watch Movements. — Will 
aby of Ours” kinoly describe the process of 
finishing a watch plate before gilding ! I want to know 
how to get up the nice matted surface. If it is done with 
acid, state what should be done with the pivot holes, so 
that they may not be eaten tuo wide, and also the kind of 
acid used in the trade. State also how they are scratch- 
brushed so that no scratches appear; leaving the beau- 
tiiul dead suface all our watch movements have.— 
Hoxso.oces. 


156116.) Bi ick Cluys.—We are just opening some 
tresh brick pits, and should be glad if anyone would tell 
us how the following analyses compare with other clays : 


ascertained. The moon was 


will that year be fu 


large ventilstors ! 


97 
— BRICKBUBNER., 


88117. TO Mr. Bottone.— Will you kindly give 
diagram of winding and connecting up cf Pacinotti 
ring, a8 Jam at a loss to understand the diagram given 
dy you in No. 1012 of “Ours ” !—J. P. M. 


(56118 I—- American Gas Bags.—Will “Invicta ” 
te good enough to give full instructions for making the 
American composite gas bags ; giving particulars of the 
materiala of which they are made, how to put them 
together; where the materials may be proeared: and the 
size he has made his !—M. A. G. 


(86119.1— Magnitude of Small Stars.— Will 
“F R. A. B., or any other astronomical reader, kindly in- 
form me if there is any reliable formula for ascertaining 
the magnitude of the smallest star visible in any given 
aperture, and 1f so, to whose scale does it apply— viz , Ba., 
Bm, H., ar A.! Please give formula.— H. 


(5*120..— University.—A young man, aged nineteen, 
the son of a clergyman—income limited—wishes to get 
some exhibition or scholarship to enable him to go to 
Cambridge. A year he was some ten places below 
the successful candidate for an exbibition in a classical 
examination at Cambridge, but has improved since that 
= 1 a fair knowledge of elementary mathematics. 


158121.) — Canine.—A pet dog— a Yorkshire toy 
terrier is troubled with scurf and is losing its coat. Is 
it a good thing to wash with borax and water I W. H. B 


56122.) Small Brace. — Will “Invicta” please 
oblige us with sketch of small brace for drills, from 


A 


height, &eo.— BLOIAXꝝ. 


which I want to finish well. 


4% E. M.“, say if there will be a full moon in February, 
1904; and also describe the pron by which the fact is 

this year March 1; but 
1904 being a leap year, if the full moon of Jan. 30 be re- 
peated on the completion of the lunar cycle, the moon 
0 in Februarv. I find a difficulty in 
reckoning the leap years, and allowing for the fraction 
ofa day's difference in each cycle.— Leo. ; 


(56132..—Outting Wrought-iron SE to any 

Angle.—Will any kind reader of the “E.M. 

how to cut large pipes, such as funnels for steamers or 
have seen two or three ways, but 

never a proper fixed rule. The sketch will show what 18 


ull 


wanted, the plates to be cut before they are bent. 
ABCD is square. Bto E isthe length I want. I have 
done it by measurement on paper. but it is not convenient 
i pace when the pipes are of large diameter — 


[56188..—Milling.—Would any kind reader give a 
detailed description of a milling attachment for a bin. 
centre s.c. lathe, vice for holding work and adjusting for 


(66134.J]—Taps and Dies.—I have a good screw 
plate and indifferent taps, and Iam m 
How must I file them or 

ve them to obtain good inside threads! My object 
to thread little brass binding screws, and other electrical 
small pieces. The screws must go in and out freely and 


it will not have to be abandoned. We propese, however, 
to defer starting it until March 3ist, in the hope that a 
few more may appear in the mean time. The Solution 
Tourney will pegin simultaneously. Of course, any 

tors who have already sent in their problems are 
rty to alter or withdraw them up to that date if 
they think fit. 


NOTICES TO CORRESPONDENTS. 


= Corrgcr solutions to 928 by Raymond, J. E. Piper 
oformi me (fine problem), and Rev. W. Anderson (Old Romney). 


Experto Crrpe.—There is n> mate if 1 
K-Q4 
2 Kt-K B 4 (ch). 


— — -— — a 


K-K 5 


Tou nvnT problems received from Ideen, Patience 
passes Science, Orlando, and Check. 


ANSWERS TO CORRESPONDENTS. 


— — 


% Al communications should be addressed to the Borron 
of the Reis Msonaxwio, 382, Strand, W.O. 


HINTS TU CORRESPONDENTS 
1. Write on one aide of the paper only, and put draw- 
for illustrations on separate pieces of paper. 5 me 


aumbers as well as the titles of the queries to which the 
or inserting letters, 


— 
oer ww e — n me — — — — 


* 


e- 


— 2 — 


555 a 
corresponden 
and the names of correspondents are not gives 
N 


F 0 


A NEW VOLUME. 


Tux last number was the first of Vol. XLI. Readers 
willing to oblige us by recommending “ Ours to new 
subecribers should do so now, when a new volume is 

The index to Vol. XL. will be published 
and cases and bound volumes 

. Readers desirous of making 


other ones 


1-82 to jin. for brass work, &c.—Four or Us. not shake.— BELGIAN. Lepr 5 a em 82 
18812.) Wire for Dynamo. To M. Borronz.— 86185. Value of Gas Liquor.—What mended to do so at once, as the back numbers soon run 
JJ... | cities air cekel el aia tale pris fer liste |. on ae | 
$ : , ‘ue p will it make? and what is a price for liquor the initials, Ko., of letters to hand 
large quantity); how much must I wind on each field : The f are the +9 O bs 
e to properly balance same with armature, and 5 F . quality. to Wednesday evening, March 11, and 


what power could be obtained from same 1—0. W. 


[665124.)— L. B. and S. C. Fngines.—Can anyone 
me principal dimensions of the London Brighton and 
Coast engines known as the “Terrier” class, or 

state where I could get full particulars 1— F. M. C. 


quantities !—SuLprxvur. 


(88196. Composition of Gas Lime (from dry 
Process).—Of what does this consist, and in what 


Cunas. Berout.—D. W. Armstrong.— A. J. Adams.—W. 

Donald.—C. Birchall.—British Gas Engine Co.—Prof. 
Patrix.—R. Mills.—B. T. Omond.—G. Riddiford.—F. 
A. Davis.—Allan Bros.—C. M. C.—E. J. 8.—Jod.— 
Hopeful.—J. Kean.—J. Rance.—A. J. B.—C. H. Carter. 


s6125.; Staining Buckskin.—I wish to stain a —Yesallaw.—Plate ‘Worker. — Burner. — Gramme.— 
of buckskin gloves mouse colour. Could I mix any- CHESS. Loco. Draughtsman.—E. 4. K.—Argent.—B. Harcourt. 
aes —David.—H. A. Wassell.—J. E. Floyd.— A. W.—Sub- 


thing with the pipeclay I use for cleanin them to pro- 
dace the i shade, or is there anything else that 
could be similarly applied! The gloves must not be 
made too wet, or they will shrink.—D. G. 


(56128.) — Chemical Examination, London 
University.— Which are the most important articles of 
Gila- Chemistry ” for the D of passing the London 
M. triculati n ation this subject? I cannot 


aford time to read the whole, or the greater part, of the 
wos k.— Lowpow1E% 818. 


Black. 


2 


2 


dert way to set about turning mall cranks, say about jin. 
I find my 


the way to find ont if i gh percent in line, after 


(6128.1 — Engine and Boiler.—I should be obliged 
if some reader of the K. M. would answer through 
this the follo questions. I am making a loco. 
cosine boiler 2ft. long by din. diameter, I want to know 
what will be the proper size of slide-valve cylinders for 

ain. stroke—would ey 
g it on the compoun 


vt 
725 


Y 
W 


ALL Communications for this t must be 
VTV 


PROBLEM DOCCCXXX.—By J. P. TAYLOR. 


e 
A f 


scriber.—Asterisk.—J. B. Valetta.—F. C. §.—Uncas. 


Younxer. (Are not the instructions given sufficient ? 
The simplest form of bath of the is an old chair, 
a spirit-lamp, and a good blanket. For fall details 
how to make vapour and hot-air baths see Vol. XXXV. 
pp. 180, 157, 181, 289, 854, 378, 384, 403, 454, 597, 569. 
2. What is it you mean! There are dry batteries ; but 
chemical action must go on when the current is pro- 
duced.)—N. Y. T. (Les, an error of the types. It 
was Vol. XXIII., in which the “E.M.” telephone was 
described. The No. and Vol. are both out of print, 
but we quoted the pith tor yon) T Huao. (See 
p. 841, No. 925. They are e of pieces of copper 
and zino separated by cloth kept moist with salt or 
acidulated water.)—A SurreRER. (What is the cause 
of the enlargement! If rheumatic gout, we are afraid 

u will not find a remedy. See pp. 211, 215, 452, Vol. 
XXXIV). S——, Chelmsford. (You will find such 
statistics in the returns made to the Board of Trade, 


wy which are published by the Queen's printers, Messrs 
vey Eyre and B ttiswoode, East -street, E.C.)— 
Bh T. Z. (Procure a tare Soy of books from Messrs. 
Macmillan, Bedford-street, W.C.)—G. E. (Surely you 


principle. Aleo how many tubes and what diameter used paint. De on what you call 
ah they be, the firebox is about Sin. square, inside N 8 vane it is 8 as cheap as any 4 else, 
measurement: and what pressure could I keep up with and it will heat anything of moderate sizo. 2. Wh 


such a firebox ; boiler is double riveted, and is full jin. 
thick. I should be much obliged if these questions could 
be answered on the 20th.—CompPounp. 
(56129.]—ILegal.—Will anyone of ‘‘ ours” answer! 
A. and are executors to, and duly prove, a will which 
leaves £700 toa boy when he in some Jan hence comes 
of age. By arrangement the money is deposited in a 


White to play and mate in two moves. 


not go to a tool-shop and ask them to show you one ? 
x. (Of what interest would such informa- 
be, and who is to know whether it would be core 


(10+8 iece of r, and you can then measure how much.) 
pr 9 (For prices apply to the manu- 


facturers. About one 


boy Parry n boy Maing age > bat nth i 5 UTI 928 but the gas-engin uch 

‘ . e me 

8 jas bods insolvent and cannot be found. (L) Can White. R 5 running light.) — Inn ESOL Ur ET. (The usual method of 

A-, C., and without B., crew tie money | (3.) 15 B. 1. OK R8 1. K-Q 4 (a) 10 pos sell i to aor = The uma: 
1 r 2. Kt-Q B 8 (ch) 3. K moves Siameters are given.)—J. H. Eowanpe, (It would be 


what punishment does be incur !—Paavus. 


(66190.|—Pau.—Would any of your readers kindly 
give me some information relative to Pau as a winter 
tenidence. What is the most reasonable mode of living 
fora gentleman’s family! Can good musical and other 
education be obtained? Any information reg cost 
aud mode of living and climate would be acceptable. 
Are there any pleasant summer resorts in the neigh- 
hood !—ALrA. . 


{56131.]— Full Moon and Lunar Cycle. — Wil! 
4% F. RA. B.“ or some other astronomical reader of the 


8. Q or B mates 

2. Kt-K B 6, &c. 

2. Kt-K 7 (ch), &0. 
2. Kt - Q 4 (ch) &o. 


(a) 1. B-K 8 (3) or B-K sq 
(b) 1. Kt-K s (e) 
(c) Anything else 


We are glad to inform our readers that a sufficient 
number of problems having been eent in for the Tourney, 


cheaper to give the parts out to different workers. 


Phosphor 
but rather expensi 


gaa stoved. See pp. 139, 874. last volume.)— 
psen Ay a aT be done by causing it to revolve 


44 


- extiele on the demagnetisation of watches in No. 763.) 


Lo. (See p. 481, No. 982, and the indices 
generally for eeveral methods of oil gas. 2. 
Pocket batteries have been ibed many 

1019, for description 


are E ary battery 5. a Nu Re 
a . — W ADER. 
the indices, or No. 967, p. 99, for instance.)— VIII TAS. 
There is a good deal about zincogtaphy in Vol. XXVIL 
fhe processes are much the same as e ; but 
zinc plates are used instead of stones. e do not 
think cylinders could be used with advantage. Better 
purchase the inks. The ro are made with wood, 
covered with and an outer skin of fine calf.)— 
David Nutt, Strand, W.C., or Williams 
tta-street, Covent-garden, W.C.)— 
W. H. several 


makes a good b hard: G 
lac (brown), b.; ager’ drama spirit, 
solve. Add a quart of turpentine , shake up 
well, and strain. If by white polish you mean the finish, 
dissolve two drachms of benzoin and the same quan- 
tity of picked shallac in balf a pint of “pure” methy- 
lated alcohol, and acd about 2 teaspoonfuls of pop 
oil.)—Cazmrous. (What is it you mean! It must 
made large enough for the given lens. See back numbers. 
2. For burnishing photographs, see the indices. The 
roller prees gives the best results; but you can use one 
of the preparations sold for the purpose.)—Gotp Faon. 
Grave you tried to pitate it with common salt ? 
ou cannot get it dar than the pure gold will give. 
You must use alloy, for which see back numbers, or 
one of the handbooks of the art.)—A CoLLAR MAKER. 
35353 for recipes, and use a rubber or steel- 
. faced stamp.) —AxArxUn. (Yes, or gun- metal.) — 
Wooprovurrs. (Something wrong, evidently ; but how 
that is to be found out N your query we fail 
to see. You must carefully fellow the instructions and 
trace out yourself; but see some recent replies.)—T. 
 Catptaxp. (Consult a medical man. He must exa- 
mine you. o one else can give useful advice,) 
. SIL VIB. (Of course, if there were enough cells. 
cell would not, if that is what you mean. For direo- 


to the makers? The query would not be answered if 
— TURE. ( Prof. B. P. Thompson s 
work on or look through back 


is Gc tines ola 8 pubis Longmans 
* umes, i ; 
also issue Miller's “ tntroductioa to Inorganic 


Why 
guments’’ of the kind? Your is either pla} 

on the words “height of 100ft ,” or he knows nothing 
about it. A centrifugal pump will draw water from a 
rie of 25ft., and that is about all it will do efficiently. 


ytinuons Brakes,” orin back volumes—the numbers are 
+ oat of print.)}—Danao (See the indices for se 


. Bervice can be obtained fro 
missioners, Cannon - row, 8.W.)—A. H. T. V. 
not remember it. There is no 
the subject, but several on the principles.) — G. 
Panapos. (We cannot find space for all the queries 
about dynamos that reach y when they 

ro y be of no use but 
meaning the individual querist. 
. 5 been said lately to guide you as to 

the quanti of wire.)—CuHas. - (Yes, a 

weak 2. Several recipes 
. 8. All the directions 


of chloride of lime. 4. Payen's“ Industrial Chemistry,“ 
eee F. B. D. und beer, pp. 463, 483, 
Vol. VI., and other recipes in back volumes. 2. 
There are public analysts in London who, under the 
Adulterations Act, make analyses of articles of food 
for a small fee. You can ascertain the scale on appli- 
cation to them, and can have their addresses at the 
Apres of the district.)—T. E. L. (The letter, 

stamped, could be produced in court as evidence of 
your acceptance of the situation.)—Sammy. (Yes, we 
think so; the fortnight’s notice evidently become 


.— J. T. (No room to spare, but you will 
find .a good epitome of recipes, household hints, 
games, &c.,in the Weekly Times every week, in the 


column headed the Home Cirole.’’) 


Dr. Carter Moffat’s Ammoniaphone (Harness’ 

Patent). s excefient invention for strengthe and improv- 

i the voice, and for curing ASTHMA, RON TIB, and all 

onary affections. of 1 cha — 8 Nr dy 

ew o e instrument, a in nolan 

na ie for Dec. 26th, has been gecured by the Medien! Battery 

G., 206 „ London, W. Its efficacy is vouched for 

by the highest medieal, eclentifie, and social authorities, and Dr. 

Carter Maffat attends datiy a6 206, Regemt-et cet, London, W., to 

demonstrate its e utility. ta at a distance 
should write for ‘‘ The History of the Ammoniaphone,” sent 

free te any address, Dr. Carter Moffat's Ammoniaphene wifi be 

eent post free to any address on receipt of P.O.O. or cheque value 


Ris., and payable to C. B. 8. The Medical Battery Co. 
205, Regent-street, London, W.—[{Apvr. ] 


AN losion of natural gas has occurred near 
Pittab A Much in d i 
1 ee jury was done, and six persons 
Ir bas been resolved to hold an international 


‘exhibition of industry, science, and art in Edinburgh 
next summer. 
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The most magnificent offer ever made by a reliable publisher, THIS IS A CHANCE OF A LIFETIME FOR 
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„ech toe Lavertiooments for Situations is On Shilling 
tor Twenty-four Words, and Sixpence for every Eizht Words after 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


és. Gd. for Bix Months and lls. for Twelve Lace yr FON- hp 

ofthe United Kingdom. For the United States » OF 
26c. gold; to France or 13s., or iet. 600. ; to India 
bie. 2d. ; to New „ the Cape, 
» Nova Scotia, Natal, or any of the Australias 


The remiteance should be made by Post-office order. Bach 
numbers cannot be sent out of the United Kingdom the 
3 newspaper post, dut must be remitted for at the rate of 
dd. te cover extra postage. 

Messrs. cause W. Guuux and Oo., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive 5 for the United 
States for the ENGLISH MECHANIO, at the rate of 8 dols. 

. gold, or Thirteen 8 per annum, post-free. The cepies 
will be forwarded direct by mall from the publishing office in 
London. All subscriptions will commence with the number fret 
\ssued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid fer at the rate of 
td. each copy, to cover extra postage. 


Vols, IV., VII., XXVI., XXVIII., XXX.. XXXII., XXXIIL 
XXXIV.. XXXV., XXXVI., XXXVII., XXXVIIL, 
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Vol, XL. ready shortly. 
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Pach any bookseller or newsagent, or NA. AG post-free 


re 
Indexes for ols. I., 


co (except index numbers, which are Sd. each, 


VI., VII., VIII., and IX., A. eaeh. Post 
- and te subsequent vols., 3d. 
for binding, 1s. 6d. each. 


enok, or post free, Ad. Cases 


applica- 
erties of well-sclected Cocoa, „ 
ver- 
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than Five Shillings. Reduced 
insertions may be ascertained on application to the Publisher. 
ADVERTISEMENTS in HXOHANGB COLUMN -for 
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four words oo ee ee ee ee «20 3 
For etary succceding Right werdi ee e ee 8 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 


6. d. 

Sixteen words ese ee oe ee ee ee 5 „ 0 6 
For every succeeding Bight Words ee es . D 6 
advertisements 


„It must be borne im mind that no 
ean a in the Sal 


w er Shilling, the 
pad would be grateful if a P.0.0. could de seat, and not 
stam pe. Tampi however (preferably 

de sent where ít is inconvenient to obtain P.0.0's. 


co included as part of the advertisement, and charged 


Advertisements must reach the office by 1 p.m. on Wednesday 
to insure insertion in the following Friday's aum ber. 


NOTICE TO SUBSCRIBERS. 


Subecriders receiving their ya apy direct from the office are :c- 
8E the last number ef the term for which 

eir subscription is d will be forwarded to them in a Pix x 
Wrapper, as an intimation that a fresh remitéance is meecssary, if 
it is desired to continue the Subecription. 


Holloway’s Ointment and Pills. — Coughs 
Influenza.— The soothing properties of these medicamenta render 
them well worthy of trial in all such diseases. Ia common colide 
and influenza the Pills takon internally and the Ointment rubbed 
externally are exceedingly efficacious, hen influonas is epidemic 
this treatment is easiest, safest, and surest.—{ADVT.)} 


NOW READY, 
HANDSOMELY BOUND IN CLOTH, | 
VOL XLVII. 


OF THE 


BUILDING NEWS, 


PRICE TWELVE SHILLINGS. 


Order at once of any bookseller, as only a limited number 
are bound up. 


Marcu 13. 1885. ENGLISH MECHANIO AND WORLD OF SOIENOF. v. 


Lathe Wheel, 28in., 951b., 4 ft. crank, turned iron | The Comprehensive Astronomical Map, 
treadle lathe standards, 100 Ee Mai. 3-horse engine | containing the stars visible in Britain, with indicator. Paper, R: 
bed. Exchange.— W. Smith, Bilston-rond, Wolverhampton. Cloth, with cases, 23.—AncHIBALD and Pick, Hanover-street, 


866 to 1,010 “ English Mechanio”; 24 monthly ee 
barta , Amateur Mechanic; 40 monthly parts “ Amateur The Kinetic Engineering Compavy, 36 and 37, 
Work; 39 monthly parta © Cassels Popular Fducntor ;"' 13 Bruoke-street, Holborn. London. Circulars und list post free. 
monthly parts Casseil’s Technical Educator ; "+ Latheand its 3 , i 
Uses, cost lës. What offers, cash or exchange.—W. G., 7, Ed · Dynamo Wire, ls. 2d. per lb. Line Wire, 298. 6d 
ward-street, South Shields. per mile. Pushes 4s. per dozen.—Kinztic Company. 


Dynamo, 60-light, nearly complete, ready for wind- Leclanche Cells, best. No. 1, 163.; No. 2, 19s. ; 
ing. Kxchange for H flat Cornet, or offers to value of £5.—A. J. B., I No. 3, 228. 6d. per dozen.— Kinetic Company. 


188, Mare-strect, Hackney, E. > . 
i 7 Electric Bells.—Best quality, workmanship, appear- 


Boiler, iron, copper riveted, Sin, by 16in. ; Drilling | ance, and value In market, 40s. per dozen.—Kingric EN GIII 
Cramp, Drills, and Swag, Magnetic Electric Machine. What | Company. 


offers 2—A. W., 16, West-street, Stratford New Town, Essex. 

f a Maiche Patent Battery.—Best yet produced. 
What offers for 225 numbers of the “ English Me- | Circulars and Seienufle Reports pest free —Kineric ENOINEER- 
nav ic, unbound ? Tools wanted in exchange, or offers.—W.H. | ino Company. 


ALLEN, 46, Quick-road, Chiswick. 1 ‘ 

Electrical Supplies of all kinds.—KINETIC ENGI- 
Very best Cast Steel for Tools, J to z. octagon, cost | werninc Comrany, 36 258 37, Brook e-strect, Belborn, London, 
60s. per cwt. Offers requested. — Girvaxx, Oxford -· road, Sheffield. | E. C. . 


What offers for first three half vols. of “ Blackie's Brass Door Plate. 9 by 4, engraved in any style 
Encrcrorzpia,” new. Anything useful. —Jonx, Kempston, | 4s. 6d.— Dsaconand Sun, General Engravers, Ramsgute. 


Bedford. 

` p Stammering.—The “Luophone,” a mechanical appli- 
Wanted, offers for Vols. XXXVII, XXXVIII., and | ance singulariy serviceable in ove reoming this distressing habit, 
XXXIX, and XL ECO Mecuanic, in numbers, clean and com- | with instructions fur use. 13 pence.—Mr. RyYpotr, Cliff- road, 
plete. —J. Hanson, 15, Wneutholme Cottages, Cloaghfold, near | Southampton. 


1 3 1 7 li s P. 
Powerful Shocking Coil, Water Regulator, and |1H.-P.- Sad T S 3 TA eae p, a eliable, 4 P 


Ratt/ ry: for Silver Albert or anyting useful.—D Evagxs, 39, ; : 
Hurdett-buildings, Wesminster Bridze-road. Roughened Glass, a large quantity cut up to 24in. 
by Sin. by 3- Jein. thick, been us“. What offers? Caah required. 


— — FF | 708 Benin Car 
Motor Oastings, materials for Electrié 
THE SIXPENNY SALE COLUMN. 


OUB EXCHANGE COLUMN. 


Ths charge for Exchange Notiees is Bd. for the fret 24 words 
and A. for every succecding 8 words. 


Good Vaine Offered (cash or instruments) for all 
unda ef sound or repairable Scientific Appliances.—Cartarzt, 
xci-nce Depot, Chenics-street, near British Museum. Established 
1882. 


Garden Roller, stone, with nice iron handle, was 
the property of the Poet Laureate, Wordsworth, of Rydal Mount. 
What offers? Sufficient proof given.—Mr. VĩXXI, 32, Brunton- 
pace, Carlisle. 


Electrical Apparatus (new) in exchange for other 
sc'entifie Apparatus, electrical or otherwise —Send description, 
410 3. &e., of goods, to His DLF, Irwell Vale. Helmshore. 


Electrical Apparatus. Glass Cylinder, 12 by T- 
atoni. Re.. BL complete. in wood box, all equal to new ; suit 
ectuter or schoolmaster. Offers requested. H. Monstor, Watch- 
maier. Masham Bedale. Yorks. 


Organ Bellows. several sizes, also Windchests, quite 
rerdr ior pi pes, Ae. Exchange for musical beoks or instruments. 
u Joaxsuy, 12, Moxley, near Wednesbury. 


Wanted. Spon's Dictionary of Engineering,’ 
b anical movements. Excbhange.—A. C. BELL, Metal.urgist, 
Wsia-reed, Bexley Heath. 


Certival half horse-power Engine, quite new, disc, 
Hk shaft. brass bearings. Exchange for camera.—J aCxson, 
Ragineer, Bloxham. 


Cast and Forgings complete of Rngine and 
toar sets of Fans. Exchange for magic lantern or camera.— 
Juros, Bugiaeer, Bloxham. 


Splendid ivory-bandled Knife, best quality, contains 
three blades. WL] exchange for novels or other books to value 
of 2s -Gitazar, Oxford-read, Sheffield. 


Wanted. 48in. or 50in. Bicycle. Exchange 7gin. centre 
Lathe Head, 241n. bellows and frame, Lot cost £4109. Other ex- 
change. —W. SXIT I. Biiston- road, Wolverhampton. 


sun.“ Rapid ” Bicycle, balls to both wheels, nickel - 
ated, adjustable step. bras e, Kc. Exchange for Amateur's Por- 
Abit Lathe, Tools, &c.—J. H. B., 17, Kardley- road. Streatham. 


Speculum, silver-on-glass, 9 inches diameter, 6 feet 
14 oe good definition —Day, 56, Drifticld-read, Old Ford, 
Lesdoa. 


Bicycle, 50in. nearly new, hollow forks, bent handles. 
Ex-sinwe fur good lathe, watch, or plano -W. Cnoxer, 51, 
«z-terlaad-road, Bow, E. 


Lat Jewellers Tools. Want Lantern Views, Screen, 
Oa Hag. —87, Thomas street, Aston - road, Birmingham. 


Qurter-plate Camera. focussing screen, dark slide, 
len. and good oak staud. What offers in cash ? Neurly new.— 


Parcewiare to G. Hurs Jon, The College. Brighton. 


six volame: “ Harpers New Magazine,” bound, 
cost iis. 28 parts of ~~ Casseil's Concise Cyclupie ia, cost 146. 
oers. electrical or bicycle, or offers.—W. W., 4. Ashtun-road, 
Uiu ha. 5 


Amiteurs and others having good Lathes, Engines, 
anc Boilers fur exchange, should apply. Carre, Logineer, Hop 
Exchange, Soathwark street London, S. E. 


50in. Bicycle. balls, complete castings, wire for hand 
dynamo ; & vols. “Knowledge, small anvil, new Gam camera; 
E useful, photographic preferred, —EveRS, Wath, Kother- 
am. 


Will exchangea Whitworth-Thread Stock, Taps, 
Plugs. and Dies. lin.. 1, and ił. perfect order : for a fin.. f. 4 id 
zne Waoitworth’s-threaa stock, dics, taps, and plugs, and a few 
vactgl saith s tools. —Tax or, Milbourne. street, lack pool. 


Batteries, Galvanometers, Intensity Coils, Microphones.—Kixe. 
Mn Dbzak. and Co.. Bristol. : 


Insulated Wire Table, showing size, weight, 


resistance per foot, feet per ohm, &-., price 3d. - Kino, Menpuam, 
and Co., Bristol. f 


Standard Ohm, in box, copper poles, guaranteed 


correct to ten thousandth of obm, 21*.—Kino, Mrnpnax, and 
Co., Bristol. 


Wimshurst Influence Machine.—Bole Manufac- 
turers of Improved Pattern. Numerous testimonials as to 
thorough efficiency.—K1noa, Menvnam. und Co., Bristol. 


Galvanometer Cards. improved for tangent and 
orou combined, 3}in., 8d. ; 4in., 10d. ; Gin., ls. ; post free —As 
ve. 


Write for King, Mendham, and Co.’s largo new 


and reduced Price Liet, post free 4 stamps. 


Improved half-horse Water Motors, suitable for 
driving amateurs’ lathes ; very strong ; £4 10.— MUNCASTER. 


Complete ect of Castings for above, including all 
bolts, shaft, &c., 378. 6d. Litho and particuiars, 6d —F. aun- 
casTER, H, East View, Preston. 


Dynamo Castings (Mr Botione’s), 6s. set, com- 
prising field magnets. armature. standarni, h ass armature plates, 
brushes, trunnions, and brass bearings.— E. and T. Wisucit, 29, 
Loyd-atreet, Leeds, Yorkshire 


Electric Bell. 3s. 6d. Leclanche Battery, 28. Bichro- 
mate, 3s. Ruhmkortf Cuil, 6s. Ocner apparatus cheap.—Huar- 
tno, Didsbury. 


Model Steam Engines made or repaired. Separate 
arte fitted up, boilers maae to order.—Lecas and Davies, 21. 
harles- street, Hatton - garden, London. 


Instruction in Glass-blowing. Vacuum 
pumps pigh vacua tubes to order.— H. Newson, 25, Calthorpe- 
street, W. C. 


Oxygen Gas, compressed in cylinders, handiest and 
safest for limelight. — CLaaxsen, Compressed Gas Chemist, 
Bartictt ‘s-buildings, B.C. 


Oxygen Gas, compressed into iron bottles, liquid 
ack oxide and carbonic acid.—CLaamaoy, Compressed Gas 
emisest. ; 


Oxygen Gas, compressed into iron bottles ; prices 
on appiıication.—CLARESON, 28, Bartlett's- buildings, Holborn. E.C. 


Separate Pedal Organs, íor harmoniums and 
American organs, from £3.--G. Frrea, 17, Richardson-street. 
Swansea. 


Engineer's Tans.-Ain., 13. 1d.; 5-16in., 18. 2d.3 
3-8in., i». 3u.; 7 léln. id 4d. in.. is 60. 5 Sin. . 2a. (d.; žin., 
24. 6d. ; 7-8in., 38.; lin., 38. od. -I lun tr and Sox, North-strect, 
Stafford. 


Vastings.—Talf hors¢e-powcr, Vertical, Horizontal, or 
Launch Engine Castings, ports in cylinders. Complete sets Caat- 
ings and Forgings. 128. 6d, Ope horse power, 256.—Tontix, 
Highfleld terrace, Barnsley. 


Castings.—Bench Drilling Machine Castings, 33. 64. 
set. Bmall Brass Engine Castings, 28. Cd. set.—TonLin, Highfleld- 
terrace, Barneley. . 


Castings.—Half horse-power, 9s. dd eet, ports in 
cylindere, horizontal, launch. or vertical. Send for price list, 
designs and particulars of perfceted castings, free.— . TOMLIA, 
Engineer, Highfield-terrace, Harnsicy, Yorkshire. 


French Polishing, Staining, Varnishing, and Paint- 
ing, 122 receipts or trade secrets, with full instructions and 
details, free ls. (Genuine.)—I. Tonin, 28, Highfield-terrace, 
Barnsley, Yorkshire. 


Water Motors, for sewing machines, organettes, 
window advertisements, 32s., 428. I. ist one stamp.— WHEPLER. 


Fan Oastin ga. Improved Registered Designs; se 
sin., 38. ; Gin., 48. ; 88. ra wings, id — WITTE. Engineer. 


Water Motors.—Comp'ete one horse-power. £9. 
Half, £6. Quorter, £4. Eighth, £3.—Tnowas Wag ier, Preston. 


Advertisements are inserted in this column at the rate af 
* for tha frst 16 words, and 6d. for every eucocading 


Mackie’s Patent wrought-iron Spring Pulley 


best in the world.—Sole Manufacturers, J. and J. MacxizandCo, 
Reading. : 


Plating. — description of Gilding, Silver 
Zlatnik, Oxidising. and Rronzing, cxecuted with very est finish. 
Speciality in nickel-plating. Special quotations on application, 
Send one 8 for price list. Small jobs attended to per return 
post.— Monnis Conzx, 132, Kirkgate. Leeds. 


Lunt’s is the noted house for Tools, Send four stamps, 
revised reduced illustrated catalogue, 80 pages. 


Parallel Bench Vices, steel jaws, grip 3}, 941b. 
100. ; 4, 1819., 158. 6d. ; 42, 981b., 2Is.—Lunr's. 


Planes,—New London Smoothing, finished or ready 
for itting.—A. B. Lunt, Tou! Maker, 297, Hackney road, E. 


Fretwork.—l.lustrated Catalogue of every requisite 
ee miniature designs, 4 stamps. — HAI Baos., Bettle, 
orks. 


Oxide of Copper, 1s. per Ib. Sample, by post, four 
stamps. Trade supplieu.—Nirost, Elewick-rvuad, Newenstle- on- 
Tyne. 

Orguinette Music, all the latest tunes. Price 14d. per 
foot. Organina music. Orguinette, 308. Lists free.— J. E. Woop, 
1 City-road, Finsbury -:quare, London. 

Wiolins, selected Bavarian and French, 93. 6d. and 
16s. Half usual prices. Carriage paid on approval.—Payron and 
Co., Importers, 127, Essex round, Londoh, N. 


Trouser lengths. 5s. each. Cheap Cloth for Ladies’ 
Dresses. Mantles, Boys’ Suits.—Hewitt, 27, Wintteld Mount, 
Leeds. Patterns free. 


Electric Depot, 10, Deansgate, Manchester.—Electric 
Breast Pins, 266. Electric Kells, 4s. Induction Colis, 83.— MILLAR, 
Proprietor. 


Special Amateur's List of Castings and Finished 
1 of our Motors and Dynamos, I stamp.—Curraiss and Oo., 
3. 


Sheet-Iron Punchings for laminated armatures. 
—Curtxiss and Co., Leeds. 


Mushrooms. How cultivated in France. Ninstrated 
pamphlet, translated by permission, 71d. — . Bret, Clarence- 
place, Belfast. ö 


Electric Bell, battery, push, and 20 yards wire, 
carriage free, 98. 6d.— FAX KLIN. R 


Invalid Set Bell, battery, pear push, stained and 
polished, pine case, carriage paid, lus. Gd.—FRANKLIX. 


Wholesale Bell and Battery Maker, Indicators, 
Induction Coila, Car bons. Te:minuls, Wilet, Ke.—FAXKXIX. Volta 
Works, 41, Sherman- road, Reading. 


Electric Bells at trade price: Metallic base, 
Platinum contacts, silk wire, poet fice Js. ed, —H arris and Co. 


The Pheenix Bell Set, Bell, Battery, Push, and 12 
yards double wire, post free 8s.— Harus and Co. 


Set of Castings for Motor (Chaster's), 6s.—HARRIS 
and Ce., 172, Railway-approach, Sbepherd's bush, London, W. 


Edward W. Drury, Hull, manufacturer of all 
kinds of glass bottics, wire, aud Che micals. 


Electrical Machine, 38in. plate. Height. over 
6ft. Very cheap. Photo sent.—Mocpy KELL, Cheltenham. 


Catapults. 7d., 13., 1s. 2d. ; clastic 2d., 3d. foot; square 
1d. to 4d. Yard. Moor BET, Cheltenham. 


Mica, otherwise Talc.— RIC ARD BAKER & CO „ 9, 
Mincing-lane, London. 


Write for Hindle’s List of Electrical Apparatus. free; 
all parts tur amateur construction.—Irwell Vale, Helmchore. 


Dynamo and other insulated Wires at wholesale 
prices. Keduced list free.—Maw, 8, Clayland-road, London, G. W. 


Gas Engines—l-man, £16; 'hman, £20 cash, 
delivered: fouai new. six months’ guarantee —Baaxsa, Schole- 


field-strect, Birmingham. 


Microscopes and Apparatas.—R. G. MASON 
(trom J. Swift), manufacturing Uptician to the trade; Binocular 
Microscopes, Stand, and Stage Condensers, Spot Lenses, Polart- 
scopes, and other appara.us. Repairs and alterations. All kinds 
of mounting materials.—24, Park road, Clapham, London, 8.W. 


gege- sa., Waltz, 4s. ; reduced price 1s, 6d. post 
free.— WILLI LI. 50 and 62, Church-street, verpoul. 

“ ypa „ Waltz, 4s. reduced price, 1s. 6d. post 
free ~—W irtiax Lua, 50 and 62, 5 a 


20s. worth of best Songs and Pieces, post free, 
Js. 94.—Wic1iax Lea, Ohurch-atreet, Liverpool. 


chemicals and Apparatus at lowest prices. 
Stamp for reply.—Gasznwovn, Ubemist, Loselle, Birmingham. 


21 H.-P. Vertical Engine, very strong, with pump, 
complete ; exchange fur tricycle. harmonium, drilling machine, 
or wefal exchange value £5.—Wx. POATE, Havant, Hants. 


Wanted, Vols. I, II., III.“ Amateur Work.“ also 
~ Scientific Recreations,” publishers. Ward and Lock; excharge 
trat camera and lens.—C. LIN, Woodsome Lees, near H udders- 

e fad 


Wanted. selfcentring Drill Chuck and set of Twist 
Dris to zin. in exchange for Lair musical box, or Edison's 
es pen and press.—C. Luxx, Woodsome Lees, near Hudders- 
27. J. 


Cardboard Model Locomotive, well made, length 2 
et. what offers in exchauge : Write to Jon WiEILLIMGANT, Jun., 
st Lawrence, Bod miu, Cornwall. 


Magneto (parlour) Machine, on marble base, for 
rh tegrapaic apparatus. —D. Scott, Crab-biil, Pontefract, 


Telegraphic Apparatus, zin. needles, gong, new, 
by C. 2. Wasted, tourista camera. with double backs or 
changing box, tricycle, c —Traa, 12, Clapham- road. 


English Mechanic,” Vols. XI. to XVI. inclusive, 
aneiled and well bound. Wat offers? No cards — Hr. Kay, 
Ek Bank, Altrincham. 


Model. Horizontal Engine, cylinder lin. bore, brass 
standard, on mahogany stand; exchauge in lathe parts to Ws.— 
Biascaanrn, 29, Earl-street, Lisson-grove, London. 


Astronomical silvered Mirror or O.G., unmounted. 
Would like to exchange aMaoic Lantanan for elther of the above; 
lantern is complete with lamp and slide, coat 35s, new.— 
Wittiam Jamas, 53. Victor-street, Walsa ll. 


Wanted. a small Lathe or Heads. Will give in ex- 
cas: e ap ararua porii mnk machine, Watch 

ols, hand printing press, and ¢locke.—Rxap, 156, Wyndham- 
road, Camberwell, London, S. E. N 


Rippingille’s Petroleum Cooking Stove, with oven 
and lamp complete. cost 25s., httle used; exchange small lathe 
or scientific appiratas.—Anet, Burford-road, Forest, Nottingham. 


Will exchange B fat Euphonium, Violin and 
Bow, for a good 45 or W or 52in. dieyele.— 4. S., No. 7, Todholes - 
read Cilea tor Mor, near Whitehaven. 


Strong Horizontal Slide-Valve Engine, all bright. 
A . cylinder. bras, 3in. stroke, Exchange ser Lancaster's 
¿plate Inetantogiaph Lens complete, or cffers in Photograpic 


Aor ere erate 97, Margaret-street, Wert Gorton, Man- 


Powerful! Medical Coil, Landles and battery, value 


S., «xebanae ilo. or No. 3i ilk covered wire ors ark coil.—81 
Gafidnall-strect, Fuckestone. i j ö 


Massive Aft. Lathe Bed, standards, 2 fly wheels, 
double erank shaft, icn tion c ain treadie, by " Milnes,” Brad- 
fora. Exchange sdn humber Pilot Invincible.—F. UN DEIxO0OpD, 
Keverley. 


Change Wheels, second-hand. Complete set, in 
¢ondi.ion, iv pitch. lin. hole in hos , wanted. What offers? 
xchange-—L.C.M., 4, Leamington Villa, Kedland, Bristol. 


“u English Mechanic.” No. 932 to present number, 
toer Volumes comp) ie with indices. Want zin. Lathe Castings. 
(Here -T. Tann, New Tredegar, via Cardit.. ‘ 


Amateurs and the trade supplied with Dynamo 
Caetinas and every description of wire for electrical purroses at 
Jowest possible rate Dynumo Coatings machined and ſtted 
ready for winding. Dynamo machines repaired —AsHBY. 


Gramme Dynamo Machines, sound and well made, 
suitable for lighting shops. Kc. Expressit made for long running; 
long bearings, massive elde; 120 candice power, 46 103.—A. 
Azur. lbi, King’s-road, Cheleca. 

Dynamo Wire, 10 to 18, la. Ga. 20, 22, 24, 26, at 
la. 9d., 28., Be. 3d. 2. 6d. Ib.—Darvilt, 5, Rent View-road, e 
Hyde, London, N.W. 

Piles. -Spencer's Vegetable Pills are a certain remedy, 
prompt and safe in action, perfectly armless, 1s. 6d. per tox, 
post free.—b. Srexcen, 26, Dysart-road, Grantham. 


Ward's new Division Plate. [Enormous success. 
360, 192, 170, 156, 114, 100. 35. In valunblo tu engineers. 


Division Plate fur Drauzhismen, Surveyors, Bicycle 
Makers, Wheelwrights, Enainr Dividers. Inclspensable to all 
requiring precision, accuracy, epecd. 


Division Plate. Saves time, money, and temper- 
Buy one. Try one; 13 stamp’.— Warp, Holcroft-terrace, Folham 


S 
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Second-hand Dynamo Machines for Are or In- 
candescent Lighting. — Messrs. PaM SON and Coor EM, (f 76. Little 
Britain, London, have several of these to offer at specially low 
prices. Particulars on application. 


Modcl Boilers, from 7s. 6d. each, tin and copper shect. 


List. stamp.—J. W. M 
Leeds. 


Fretwork Patterns.—Given away to every appli- 
1 some splendid patterns, 1 etanp.—8. Braocxwar, Marl 
rough 


“ Electrician,” Vol. X. and XI., complete, clean, un- 
bouod; ‘ Casseil’s Cities of the World, 80 parts, complete. 
Offers.—T. P., 1, Granchester-street, Newnham, bridge 


. 41, Croas-roade, Upper Wortley, near 


50in. Bicycle, nearly new, ball bearings, part bright, 
£7, a genuine bargain.—RicHines, Market-square, Aylesbury. 


2}in. Wray O.G., slow- motion, adjustable equatorial, 
£6.—Rev. Luiontron, Worficld, Bridgnorth: 


Fret work.—l4in. Fretwork Frame, twenty assorted 
paterns, twelve saws, bradawi, hinges, screws, 2s. free.—W ux. 
LLICOTT, Launceston. 


Lawn Mower, Green's patent, 20in., good condition, 


suit cricket grounds, £3 100., or offers.-W. Haarnor, Hurst- 
green, Sussex. 

Cox-Walker's Incandescent pamp. Holder. 
new . stamps. — Hal- 


highly approved. post free, Is. 6d 
son, Bor- W. d Co. Darlington. 


Square | Holes.—How to cnt square holes by an 
ordinary hand tool in any lathe, included in our catalogue, 7 
stampe.—Bairannia Co. 


„Specimen of square 5-16th hole, cut in metal will be 
six stampe.—Bairannia Co. 


Sharpening Files by simple chemical process at 
nominal cost. Havin 53 given five pounds, we charge le. 
for the receipt, includ ogue.—Baitannia Co. 


rough and fa of Pathes and of various Parts of Lathes, 
h and finished, 6d.—Brairannia Co., Engineer s Tool Makers, 
ester. Two Prize Medals, 1883 


go Fret Saw for adeancea fret-cutters and cabinet- 
makers. The firet lot will be finished in a few days. Takes 20 
inches ander arm. Price 55e.—Bairaxnia Oo., Colchester. 


Special Lathe, 4ft. Gin. screw-cutting, with gear- 
cutting apparatus, for cutting wheels of any pitch. Having an 
order for ene, we desire to take two other orders to economise 
cost of f manufacture. —Britannia Comranr. 


Very strong Steel Springs, from 5 inches to 2 inches 
wate adapted for plot thee apt and some gear wheels, various sises. 
Bend details of what you require. —Baitanxta Co., Col- 


“Lantern 1 Manipulation.” 8d. post, gives instruc- 
Stockone shoes nloats an aa me and oil lights. Ponrzxzr, 


10,000 pantera "Photograp) 6d. plain; 1 
coloured. 40 pages, faceimile phe, | 100 5 6d. post. | Good 


5 5 pod. patent, for professionals and ama- 

r o 
on approrval.— v 

street. Birmingha Pp MPHREY, Stanhope- 


Lantern Readings to 100 sets slides, with facsimile 
illustrations, 80 sets for 2s. 3d.—Pumruazy, Stanhope-street, 
Birmingham. 


Lathe, bench, magnificent 3in. centre, with machine- 
cut back -gear and Universal compound elide-rest, divisien plate, 
and index t, steel conical — steel co alide- rost, 
is poppet so ft can be removed e bed without sh the 
ht hand wheel, zt. Gin. ‘planed A ir bed, with bridge 
Saale pietas, driver chuck, be U chu spanners, com- 
take for the ai above £6 186, or oF with treadle 
and anie wheel. and ready to work, £6 10s. lot.—R. Pace, 103, 
Teviot-street, Bt. Leonard's-road, Poplar, E 


den, ee 6in., ft 8 and flat bed, slide - rest, 
Victorie-street. ty, RCG. Ae, 46, Queen 


Incandescent Lamp, Battery, Chemicals, Wire, 
&c., in box, 26. (4. Carriage New., Dean-street, Soho. 


Leclanché Batteries, No. 2, 17s. 6d. per dozen, best 
pes only; sample 3s. 6d ew.—-24, Dean street, Soho. 


ALKRA, an 


aara Mechelen} wane, Xi se! 21, 
e an 
offers ?— Ravenscroft, Bolton- road, Sma l Heath, B Birming minha. 


Mo Mechin rfect condition 3 
Price £5 10e. . i humas-strect, aston-rosd, Pinia ha. ii 


10,000 Missing A Friends TA little Book with 

— — ; post card.—Farirz Cann, 4], High-street, 

For sale, cheap, a good Lathe, by Holtzapffel, a quan- 

tity of various tous, sev s . t reg ee aai p 
coi]l.—H 8 65, Theobald’s- 


Microsco copic Slides, a valuable collection, 7s. dozen 
T wo samples, 16d. free.—TrLan, , Geach-street, Birmingham. 


Remington Type Writer, in eee order, cost 


£25, price 5 guineas.—s., 20, Montpeller · road 
1 Telescope. in., uani a tus, cost . 
£21.—8., 20, Montpelier: sued: N., A eee chs 
"Building Paper, light, ue waterproof, 40in, 
wide, 2d rend 10 yard rolls; samp! 1 — 
e Limited, Lombard roomie t ia 8 oe 


Albion in fol — 
sate „Printing. e Press, olio foolscap, perfect, £6. 


Phote-chisuicecs e, £5 and £3, as new, pait ri 
splendid effects for lantern e Roch ford 3 


Melodium Organ, 8 tunes, fine and wortal to 
28in. by l4in, by idin., as new, £3 3 kochii 5 


A Practical Engineer and Machinist's 
Daawixe Boon, calf bound, covers little soiled dy d 
728. price 25s.—J. H. B., 13, Rhys street, Trealaw, Glas mr 


Nearly all brass Horizontal engin 11 bore, 2in. 
M order, 168.—J. H. E . 


including Aspleniums, Lastreas, 
ka stichums i Biechnume, 
ockery oots, 20. Fifty, 4s. 6 
D Cartage paid. —Joun Buana, Tell. 


Hardy British Ferns, 
Folypodiams, Athyriums, 
15 free ls Id. Twenty la 
100, 88. Botanically name 
e, Kendal, Westmoreland. 


Choice Alpine Auriculas. Excellent strain. Large 


13 Plants, 3s. per dozen, frec.— Joux BURN, Fellsi e, 


bete tography. . pits Camera, 7s. 6d. Lens, 
60. do stan ouble back japanned cases for plates, d 
a Must be cleared.—A. Se London road, 85 Hastings’ 


20 candle-power Dynamo, worth £4, offered for 


ree ean bargain.—Address, A. Hetruceinoron, Ciaytroeke- 


Model Engine Castin 
Vertical, Ream. and Marine. 


Broughton, Manchester. 


Patent Spiral Grip Letter Racks. “ An invaluable 
Hehe Parcels post, 1s. 3d.—I:zs, Highgate-street, Birm- 
ngbam 


Tricyocles, Bicycles, Safeties. Large discount. Write 
early stating requirements—J. Axor, 6, Ciarendon-street, 
Bradford, Yorks. 


Colonel Ross's condensing Smoke Filter Pipe, 
1 for 2s. 3d. dy his agent. - G. Hzersa, Tobacconist, 
ec on 


Large Astronomical Telescope, 4}in. 
eae 


pieces, massive garden tripod, £21.—38, 
eytonstone. 


Four achromatic Microscopic Objectives, lin., 
J. , 1, 50s. Polariscope, with selenite, 15s.—99, City-road 


Strong 1 H.-P. Engine and — £6 ; 
shafting, 3ft. and 1ft. wheels, 50s.—99. Ci 


8.— Horizontal, Locomotive, 
t, stamp.— Woop, Dalley-street, 


0.-g.. 5 eye- 


x -Villas, Filled 


ett. 


Battery, bichromate, highest clectrical efficiency, 
Contains 10 per cent. more chromic acid than potash bichromate, 
Lee's new double Hichrome. Soluble in own weight water. 7d. 
Id., 71d. sample parcels. 63d. Ib. in 561 b. lote.—R. A. Luz. 


Wire, double cotton-covered, No. 8 to 18, highest con- 
. 2s. per parcels post, lb., free ; ditto, 18 to 22, 28. 3d — 


Chaster’s Blectro-Motor (Registered), as described 
p Pror Mxcuanic, Nos. 1036, 1027, 1029, and 1041; price £4.— 
. BE 


Chaster’s Electro-Motor.—By special permit, R. A. 
Lux supplies carburet ted annealed castings of above, 3s. 6d. set. 

Chaster's Electro-¥ otor, planed. bored, and turned 
shroughout, including wire and all materials; price 42.— R. A. 


BE 
o Machine, 20-light, continuous working. 
pareat alic armature, low speed, requires -h. to drive, £15.— 
BE 


Blectro-Motors, Batteries, Dynamos. For Lee’s 
other electrical specialities, see advertisements last week.— 
R. A. Luz, 76, High H Holborn, London. 


Photo graphs. —12 Carte-de-Visite, Ro 
Eminent tresses, and Comic, ls. 2d. 12 
3s. 64.—B. M., 76, Theobald's-road, London, W.C. 


An nivorsal 6 water, 7, Gainerat, 

chemistry, photography ae A codex — 
Astronomy. —First qualit a A O. G. 's in cells, 5 

Sin., 60s. ; 38, 708. ; 3}, 100s. ; Unrivalled for prices. 


Achromatic 2}, 29 8 es. good stand and case, 50s, 
Stands alone, 30s Astronomical Clock Movement, 60s. 


Tubes.—sft. metal, for 4in., with cell, rack, eyepieces, 
406. Various smalier ; Altazimuth Stand, Heads, Finders. 


Photography.—Heap of Apparatus of all kinds. 
Good T Len, 5a 51 Excellent 4 Baths. 


B . M, Sopletet 
Museum. 


1 Family, 
binet ditto, 


Depot, Hire and 
ee Depo near British 


Stocks and Dies, Whitworth, or Gas, Wonderful 
Tools; List free.—F. M. Roa ras, 21, Finsbury- pavement, E.C. 


Books.—“ Mechanic's Workshop Companion,” 5s. 6d. ; 
“ Engineer's Machinist's Practical Assistant,“ 28. 9d., per post.— 
E. P. Bawiin, Robinswood-hill, Gloucester. 

Figaros o vi 


3 Name Stamps, Id. per letter. 
Letters, 66. (d., per post.—B. F. Batpwix, Ko 
Ait Gloucester. 
r letter. Indiarubber 
. Batowin, Robineweod- 


1 Name Burn) Brands, 5a. 
ame Stam 8 st.— 
hill, 5 N 
Engines, 3145 and 4-man. Simple and strong. 
8 — LLIS BVUrrauwonrz, Rochdale. 


Superior Engine Castin s, all brass, horizontal 

slide 1955 gin. bore, lin. strone, 3s. 3d. Boring and turning 

cylinder, 74. 

sod 2 lin. stroke, 3s. Boring and turning cylinder, 
and upwards have parallel guide bars. 


1 bore, 2in. stroke, steam ports made, 5s. Boring and 
turning cylinder, ls., postage extra. Stamp for reply. 


1} bore, 10s. ; 1gin. bore, 13s. Post orders preferred.— 
8. 5 ae Staffordshire. 


cipe for for mixing all kinds of Paint, quick-drying 
colours colours. of] colours, &c., 15 stamps.—F. TATLOR, 
6, Oanterbury-street, Hill Fields, Coventry. 


are’ Qutriloquism.— How to acquire this wonderful 
Buccess certain. Never fails. 7 stamps.—See below. 


Fac-simile Printing Press, how to make; print 
hundreds of one copy. Costs few pence. 74.—See below. 


Recipe for Self-shining Waterproof BlacHing, 7 
3 8 and inexpensive.—See below. 


for Rubber Stam Simple and costless, 7d. 
N O. Manavis, Allhallowgate, Ripon. 


Formulas Worked Out for winding Dynamos and 
motors from 10 5 e.- p., 14 stamps. Drawings and Dia - 
grams from 66.—H. Jonze 


Os, patent improvements, Ne: 2,122. 
Lr . 33 volte, 7 ampéres.—H. Jon 


Dynamos, best small machines as the trade, and 
cheapest duuble-cevered Wires to 20 gauge, ls. 8d. 1b.—H. Jowns. 


— 3 (model 5- slight dynamo), laminated 
armature, 20 3s. a set.—H. 


70 C.-P. 


os for Home Lighting.—5 lighta, er aro ef 
Price £6 10s., approval. Warranted. 


o Oastin with laminated armatu 8 
5 6d. ; 20, 68. 6d. ; 30, 78. each.—H. Jon ss. apis! 


Dynamo, laminated armatures, no eating, 
tilating ; 70 c.-p., 166. a set; finished, £5. Warran 


Jenss. 
Dynam o Machines, Repaired. 100 c.-p. 9s. 
Motors, with iors . 6d.—H. Jouns, 48, High-street, Lambeth, 


500 ¢.-p. 


ven- 
ed. —H. 


Incandescent Carbon Lamps, low resistance, 
38. each Lamps, 3s. 6d. Platinum Lamps, es 3d., 
post free. l tops, 14, ent werth- read, Manor Park, 


Incandescent Lamp Folders, new ae best 
a the trade, 12s. dozen; sample, poet free, ls. 34.—Topp, as 
adeve. 


Microscopic Objects.—Small collection to dispose 
ot ed eap.— Particulars, W. Wits, 17, York-street, Nottingham. 


Great Bargain.—Three-man Gas Engine, faultless ; 
guaranteed perfect.—Sxuira, Higginshaw Pest Office, Oldham. 


Tudsbury and Sons’ “ High Tension” W 
Macuings, with their nrw compound ebonite p more power- 
ful than glass. unbreakable. rrice, l6in., 65s. ; Sia., 
20s. List, one stamp.—Edwinstowe, Newark. 


Hand Drilling Machine, drills J holes 6 inches from 


edge, 258.—8. Bascuino, Mareham-le-Fen, Boston. 


Bijou Stove and Quart Kettle, most portable 
made, 18 stamps. —Suaw, 76, Harrogate-road, Hackney, London. 


5Oin. Club, ball pedals, in first-class condition, £5,— 
Waar, North hill, Highgate. 


Screw-cutting Lathes, 5jin. and Gin. centres, £13 and 
Eis each —79, Dudley-road, West Bromwich. 


ce nm meter, calibrated to 20 ampères, for amateurs, 
-W. A. Watron, London-road, Gloucester. 


5 Canoes, with machinery complete, from £30, 
. stamps. Send for particulars.—Curnuart, Eastwille, 
a 


ine and Boiler combined, vertical, 4-horse, 
e , £36 ; a dbargaln.— RI nY SMITR, Fazackerley, Chorley. 


Pocket Knives.— Mechanics requiring good useful 
mnie: 1. stamps, to W. Bara, Is, Brauley- place, Grammar-straet, 
Sheffle 


For sale, Telescope and Stand, with brass fittings, 
object glass 3in. diameter. Price. £4 los. Muker, Slugg.—l9, 
Ellesmere-street, Moss Hank, Higher Crumpsall, Manchester. 


To Boaters.—_Canoe Gas ] En ngine., generates its own 
gas. Castings, 60s. Drawing, õe 3 stamps.—A. Dor- 
Rixoton, West Gorton, Manchester. 


d ee Flan and Details of Canoe suitable for 
the above e eup ue Litho, 3 stamps.—A. Doarinoron, West 
Gorton, Man 


The NEE Gas Engine Castings, 42s. Work- 
teg Drawing, Ss. Litho, 3 stumps.—A. Doaainuton, West Gorten, 


Drilling Machine, self-acting feed motion. Cast: 
inse, 7», 6d. Forgings, 68. Drawing, 18 stamps. A. DORAINOTON, 
Gorton, Mancheste r. 


a horse: -power Horizontal Engine Castings, 
5 128. Drawing. lo stampa. Litho, ? 
8 JARINGTON, ‘Wrest Goeton, ochester. 


Launch Ex, e Castin gs, 2in. cylinder, 128. êd. ; 
3in., 280. ; din ; Šin., 700, Li 3 stamps.—A. Donxmeron, 
West chester. 

Bell generating © Gas Engine for Tricycles. Should 
there bea demand. I would d and supply Materials and 


drawing.—A. Deanixerex, West m, Manch 


Enclose stamp for List of Castings and D k: 
Doarixoron, West Gorton, Manchester 


The last four years’ “ P roceedings of the Insti- 
TUTION or Mucnanicat Encinzzas.’’—Address, 63, Dryden street. 
Nottingham. 


zin. centre Screw-outting Lathe, complete, beautifully 
finished, 8 guineas.—A. HAT, Howard-street, Yarmouth 


Photographs, Scottish scenery. 7 by 4 size, extra- 
ordinary value, 4d. each.—Address, Puore, 183, Trongate, Glasgow, 


Clear Gelatines for tracing magic lantern slides, 3} 
size, Ad. per doz.— Puorto, 182, Trongate, Glasgow 


Surplus Stock.—Superior Electric Bell Sets, com- 
Fee 3 perfect; 8s. 10d. set; usual price 10s. 64. 


Grant aoe! of Electrical Apparatus | of 
every „ mateurs ; wholesale prices; full ins 


Electric Bells, Batterics, Pushes, Wire, wholesale 
prices ; list free. nur Bros. and Co., 26, High Holborm 


A nearly new portable Wooden Building for sale, 
Ist. long, 9ft. high, 8ft. wide; could de used for a workshop or 
coachhouse, price £10. -W. Coss, 300, Mile And - road. 


Wanted. 


Old Microscopes, by Adams, Amici, Baker, Dollend 
B. Martin, Pritchard (Goring’s ' Bn 3 ). Varley, and ether 
eld makers.—J. Marat, Junior, 234, ¢-street, Londen, W. 


Wanted, piece of well-seasoned Straight -grained Green- 
heart, 7ft. long by 3in. by ljin.—Price to J. 8., Holly Bank, Bud- 
leigh Balterton. 


Wanted known, Capps, Engineer Hop Exchange; Sonth- 
„ 8. B., ts London Agent f organ's Boiler Com 
poun 


Wanted, good second-hand Foot Lathe, bin. or 5din. 
centre gap - bed, screw -cutting.—Oarrs, Hop Exchange. 


Wanted, second-hand double-action Steam Pump, about 
din. steam, Ain. water. — Carr. 


Wanted known, Bailey's Sight Feed Lubricators supplied 
3 fixed by Carrs, "Engineer, Hop Exchange, Southwark - street, 


red and 
» Holloway 


Wanted, several 


of small Glass-sto 
other bottles. Send wholesale List.—Harpixe, 1 


Wanted, Slide-rest for 9in. Lathe, Stocks and Dies, large 
size.—Hr. Warxza, Cliff, Whitby. 


Wanted “ Dictionary of Mechanical Movements,” also 
din. compound Slide-rest, eheap.—Galrrirx, Llansanor. Oo w 
bridge, Glamorgan. 

Modern Tricycle, good, nickelled and enamelled, no 

ection to Ce. ventry, £8.—H. Woopvitis, Abdey- road, St. 
J ohn's Wood, Lendon. 

Deer Horns Wanted.—M. DAY, Hook and Handle Manu- 
facturer, 56, Driffield-road, Old Ford, London. 


Wanted, “ Miller's Chemistry,” Vol. II. Roscoe and 
Schorlemmer, | and 2," Bloxham’s Laboratory Guide," Tyndall 
Sound and Heat. -H. 174, Charrington- street, N. W. 


Wanted, Vertical Boiler, internal firebox, about 2ft. 6in. 
by 4ft. high. -R. CxarLIx, 61, Spring-gardens, Doncaster. 


Wanted, Lancaster's } plate Instantograph, or Meritoire, 
Chemicals, Apparatus; cash; approval.—C. J. H. Hamitror, 
Marle-hill, G tone Station, 8urrey. 


Wanted, strong Iron Pedestal, with hea 
fiy wheel, treadle, &c.— H. Parson, The Firs, G 


Wanted, Astatic Horizontal Detector, Maxwell's Elec- 
tricity.” and books on Thermo-Chemistry.—J. S., 4l, Manor- 


road, Brockley, 
Addresses. 


Address wanted.—Makers of Firework Tools of every 
description. —Tar Loa, Milbourne-street, Blackpool. 


To “ Wahsrek."—“ Yesallaw.”"—G. BILLINGTON, 
Falkner-atreet, Liverpool. 


5 many - grooved 


23, 


i 
J 
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A STANDARD METHOD OF TESTING 
AND RATING STEAM-BOILERS. 


THE economical efficiency of a steam- 
boiler is of as much importance to a 
steam- user as the indicating of the engine, 
and the American shine | of Mechanical 
Engineers is doing good work by en- 
devouring to bring about a recognition of a 
“ standard method” of trial that will 
determine the steaming capacity of boilers 
under any given set of conditions. It is 
not quite so easy a matter as it may at first 
ought seem, to accurately test the econo- 
mical efficiency of a given boiler ;' but so 
much has been done in this country, in the 
way of elaborate trials, that, if everything 
is straightforward, there is no room to 
doubt the correctness of the results obtained. 
Stall, much diversity in practice prevails in 
this country, and, except amongst scientific 
engineers, we may be sure that in the United 
States the diversity is greater still. The 
object of the American Society of Mechani- 
cal Engineers was to give some system of 
testing a sort of authoritative stamp, and 
they therefore appointed a committee to 
frame a cede of instructions, which, if care- 
fully followed, would enable any fairly 
engineer to obtain all the facts 

needed for ascertaining the economical effi- 
ciency of a steam-bouiler with substantial 
accuracy at the least possible expenditure 
of time and money, and also without 
the use of any special apparatus. This com- 
mittee consisted of W. Kent, J. C. Hoadley, 
R. H. Thurston, C. E. Emery, and C. T. 
Porter, and, experts as they are, they found 
some difficulty in reconciling the opposing 
views of recognised authorities; but as their 
object was not to devise a system giving re- 
sults exact to the degree necessary in purely 
scientific work, they have carefully con- 
sidered the advantages and disadvantages of 
various practices, and have formulated a 
code which may be relied upon for giving 
the substantial accuracy which satisfies the 
commercial requirements of the steam-users. 
At the same time they have presented their 
view of the recent refinements, which will 
be useful to engineers who wish to obtain 
results of the utmost 1 completeness 
and scientific exactitude. So far as the com- 
ial considerations are concerned, the 
purchaser of a steam-boiler wishes to know 
with precision the quantity of steam that a 
generator can supply continuously under 
prescribed conditions; what is the state of 
the steam, and what amount of fuel is con- 
sumed in producing it. He also wants to 
know what is the character of the combus- 
tion, and the actual conditions of operation 
for the boiler to do its best. It is clear that 
before a purchaser can expect to obtain the 
kind of beiler he requires, he must definitely 
state the conditions under which it is to be 
worked ; then the engineer from pre- 
vious experience can determine the size 
and pattern that are most likely to 
ield satisfactory results; but when the 
iler is set and ready to proceed with its 
work, it is advisable to make a trial of its 
economical efficiency, and if all the neces- 
sary data are provided with tolerable accu- 
racy, then we know that it should be as 
efficient at any future period, or some altera- 
tion has occurred which renders the 
erator less economical. It follows, 

en, that the trial of a steam- boiler should 
be made with every precaution to prevent 
errors in weighing-in coal and measuring 
water, in observing the state of the fire at 
the commencement and end of the trial, in 
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noting the state of the steam, and in testing 
the temperature and composition of the 
escaping gases. In tests made in earlier 
times, the coal consumed was frequently 
estimated, on the well-known near 
enough principle, and as no one thought 
it necessary to look to the state of the steam, 
it is easy to show, if one believes implicitly 
in old reports, that. our modern boilers are 
not so efficient as some of those made half a 
century ago. We know, however, that these 
old reports are altogether untrustworthy, 
for some of them actually give an evapora- 
tive efficiency higher than is theoretically 
possible. Nowadays we know that it is not 
possible to test a boiler on all points at once. 
Maximum steaming capacity and maximum 
economy of fuel consumption cannot be 
tested ut the same time, and it is necessary, 
therefore, in any trial to state the object, 
and to keep that object in view during the 
whole time the trial lasts. It is advisable, 
too, to measure the boiler exactly, to 
facilitate subsequent calculations, and also 
to detect defects in construction or in the 
arrangements of the setting. The fuel to 
be used must be decided upon, and if its 
composition is not known an analysis should 
be made. The instruments should be in- 
spected and standardised, for upon the 
accuracy of their work the whole trial de- 
nds, Scales and weights are easily tested ; 
ut the thermometer, barometer, and gauges 
should be standardised before and after the 
trial, while the apparatus used in connection 
with the calorimeter for determining the 
quality of the steam demand exceptional 
care, and even when of sufficient delicacy 
and accuracy, a mean of several observations 
must be taken to obtain a result within 
reasonable limits of error. The trial should 
be carried on for at least 10 hours, and 
during the whole time the utmost uniformity 
in the conditions should be preserved. For 
that reason the committee are unanimous 
in recommending that graphical methods of 
recording the conditions should be adopted 
wherever practicable. They also attach 
much importance to the method of starting 
and stopping the trial; so much, indeed, 
that they suggest an alternative method in 
case the first may not be practicable. In 
the ‘‘ standard” method steam is to be 
raised to the working pressure, and the fire 
drawn as rapidly as possible, the ashpit 
cleared, and a new fire with the weighed 
fuel started, noting the time and the height 
of the water-level just before lighting the 
fire. At the end of the test the fire is to be 
drawn, the grates and ashpit cleared, and 
the water-level observed when it is in a 
uiescent state; it should be, if possible, 
the same as at the start; but if not, the dif- 
ference must be noted and a correction made 
by computation, not by operating the pump. 
The pressure of the steam is to be kept as 
near as possible to the average during the 
trial by regulating the discharge by means 
of the stop-valve while the fires are bein 
drawn. It will be seen that there are decide 
objections to this method, and the alterna- 
tive provided by the committee will satisfy 
most experts. ad of drawing the fires, 
they are to be allowed to burn low, and are 
then thoroughly cleaned, when the amount 
of coal on the grate is estimated as nearly 
as may be. When everything.is straight- 
forward, it is easy to contrive to have about 
as much fire on the bars at the end of the 
trial: at all events, no very serious error is 
likely to creep into the results by the adop- 
tion of the simple alternative method of 
the committee. The amount of fuel being 
estimated—it is usual to level the burning 
coal and estimate it as thickness of fuel,— 
the pressure of steam and height of water- 
level should be noted, and the time entered 
as the point of starting. The weighed coal 
is now fired, and the ashpit cleared. As the 
end of the test approaches, the fires should 
be cleaned so as to have about the same 


thickness as at the commencement and the 
same condition, the pressure and water-level 
should be brought to the point they were at 
when the start was made, and the time of 
the end should be noted. The boiler should 
be run continuously without stopping for 
meal times, or in consequence of any 
rise or fall in the pressure due to 
the demand made by theengine. The pres- 
sure should be kept as uniform as possible ; 
but in case it rises above the desired point, 
an extra outlet should be provided, fitted 
with n stop-valve, so that steam can be 
released when necessary. When the boiler 
is connected with others—that is, delivers 
its steam into a main pipe —the committee 
suggest that the safety-valve on the boilcr 
being tested should be set to blow-off at a 
few pounds higher than the valves on the 
others, so that in case of arise in pressure 
above the limit, the valves on the other 
boilers will lift and relieve the excess of 
pressure without necessitating any inter- 
ference with the damper or fire of the 
generator under test. As to that, it would 
be better in every way to temporarily dis- 
connect the experimental boiler, and even 
waste the steam, for the trials are to be of 
such value that the mere loss of fuel during 
a ten hours’ trial is as nothing to the 
economy which is to be effected in the daily 
working of the boiler. The committee 
recommend that the boiler should be worked 
for a week before being tested, in order to 
dry the mortar of the settings and 
thoroughly heat the walls and chimney; 
then, if steam is got up a few hours before 
the trial, the conditions so far will be suit- 
able for obtaining a fair test of the evapora- 


tive efficiency of the generator. We need 
not, however, dwell on these simple 
conditions, for they are well under- 


stood, and are, at least, in this country, 
almost universally secured when tests of 
boilers are made; but the object of the 
committee is to establish some definite value 
for ‘‘the unit of evaporation,” and to de- 
termine what shall be considered a com- 
mercial horse-power,’’ so that purchasers 
may know exactly what is meant when a 
boiler is said to be of such and such power. 
After a careful consideration of this matter, 
the committee recommend that the unit of 
evaporation ” be considered as one pound 
of water at 212° Fahr. converted into steam 
of the same temperature, which is equivalent 
to the utilisation of 965°7 British thermal 
units (B.T.U.) per pound of water. The 
relative economy of the boiler would then 
be expressed, as is now customary in this 
country, by the number of units of evapora- 
tion obtained by the combustion of one 
pound of fuel. That is a definite, 
easily-understood datum; but the unit to 
be chosen to express the power of the 
boiler is not so easily settled. On this point 
the committee say that since the boiler is. 
simply an apparatus for the generation of 
steam, and since the province of the steam- 
engine is to develop power from that steam 
by the conversion of heat into mechanical 
energy, and since, furthermore, the engine 
develops power with a degree of efficiency 
which may vary enormously with differ- 
ences in construction and operation of that 
machine, it cannot be properly said that we 
have any natural unit of power for rating 
steam-boilers. They think the most nearly 
scientific system of power-rating yet pro- 
posed is that which considers the power of 
a boiler to be that expended by it in 
driving out all the steam which it makes 
egainst the pressure of the atmosphere— 
simple evaporation tbat is,—but that system 
does not meet the wants of engineers. What 
is wanted is a standard unit of boiler-power 
which may be used commercially in rating 
boilers, and in specifications prescribing the 
power demanded by the purchaser and 
guaranteed by the vendor. It is obvious 
that there are almost insurmountable difli- 
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culties in determining this point, and the 
best that can be done is to assume a set.of 
practically attainable conditions under which 
it would be fair to assume that any boiler 
can be worked in average practice, and to 
take the power so obtained as the measure to 
be used in commercial transactions and 
engineering calculations. The unit which 
has been most generally used is the weight 
of steam demanded per horse-power per 
hour by a -fairly good engine; but 
that weight has been ually decreasing 
since the time of Watt. Good average 
engines of the non-condensing type use 
30lb. of dry steam per horse-power per 
hour, while large engines with condensers 
uso from 20 to 40 per cent. less. The com- 
mittee determined to adopt 301d. of steam 
as the unit, and as the conditions under 
which it is generated and used must be taken 
into account, they finally resolved that the 
unit of boiler power should be 301b. of water 
evaporated per hour from a feed- water 
temperature of 100° Fahr., under a gauge- 
pressure of 70lb., which shall be considered 
equivalent to 344 units of evaporation— 
that is, 343lb. of water evaporated from 


feed at 212° Fahr. into steam of the same: 


temperature. The committee consider 
that any boiler rated by the above 
unit should be capable of developing 
its stated power with easy firing, 
moderate draught, and ordinary fuel, 
while exhibiting good economy, and should 
at the same time be capable, on emergency, 
when maximum economy is not the object 
aimed at, of yielding at least one-third more 
than its rated power. The Committee have 
obviously brought a good deal of skill and 
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thought to bear on the question, and it is 
for the advantage of all interested that a 
standard method of rating both engines and 
boilers should be adopted and recognised by 
the trade and the profession. 


THE AMATEUR WORKSHOP. — V. 
Planing Machines—Driving Gears. 
N this hand machine I ‘propose to drive the 


table by a pinion gearing directly into the 
rack, and actuated by a cross. I choose this 


because it is the easiest method of construction; 
but I shall also describe a train of gearing having 
fast and loose pulleys for a power-driven belt. 
But before doing soit will be well to enumerate 
some of the ordinary methods of driving planing 
machines. 

These differ in to the mecbanism 
employed, but for the most part they are designed 
with the purpose of bringing the table up to the 
cutter at a rate proportioned to the cutting capa- 
bility of the tool, and taking it back with as 
little loss of time as ible. A heavy table is 
made to travel more slowly than a light one, but 
the feed of the tool is made greater. The for- 
ward travel of an ordi machine takes pla 
at a rate of about fifteen feet per minute, but thd 
usual rate of the return stroke is from two and a 
half to three times that of the forward or cutting 
stroke. The exceptions to this practice are the 
screw-driven machines, with reversible tool boxes, 
which permit of cutting in both directions, and 
some few machines of the smallest class which 
are driven by crank or disc arrangements. 

These variable rates of travel are provided for 
in the majority of ordi machines by a train 
of gearing similar to that illustrated in Fig. 39. 
In such an arrangement a single driving belt 
always drives in one direction ; hence it becomes 
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necessary not only te the rates of backward 
and for ward travel, but also to provide for the 
reversal of motion without changing the direction 
of the belt. 

In the figure the wheels for forward motion are 
all marked F, and those for backward B, and the 
arrows indicate the direction of rotation, those 
for forward being drawn in full lines, and those for 
backward in dotted outline. The driving pull 
are two in number, the central one being merely 
an idle pulley to carry the strap when the 
machine is not in motion. The shaft to which 
the inner pulley is attached, and which drives 
the wheel &, is made hollow to allow of the shaft 
of the outer pulley passing through to the wheel 
c, Fig. 40. The idle or carrier pulley m runs 
this smaller shaft. The driving 
therefore, is effected as follows :— 


The outside pulley a, for the forward motion, 
being keyed directly on the shaft ö, drives wheels 
c, d, e, f, 9, and the rack A. The inner p 
i being keyed on the hollow shaft j, which runs 
loosely upon the shaft b, drives wheels *, f, and 
g, and the rack } for the backward or quick-retarn 
motion. The 5 of the wheels are oal- 
culated for the difference in speeds, and if wheels 
e, k, and ¢ are all of the same size, it is obvious 
that the wheel d alone produces the difference in 


ce] the rates of travel, and to treble the speed this 


should contain three times the number of teeth in 
k, ore, or e. 

Commonly the wheels d, e, g are within the 
framing of the machine, and the others, e, 2, , 
with the pulleys, on the outside. In some instances, 
however, the wheels of machines of medium size 
are compact arranged on the outside of the 
framework, the rack pinion alone being within 
the bed. Fig. 41 shows such an arrangement 
with the indicative letters and arrows placed as 
in the last illustration. 

A different train is shown in Fig. 42. Here 
the forward pulley a drives shaft J, wheel c, the 
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idle wheel d, the wheel e, and pinion f, which 
last gears into the rack. The backward pulley g, 
keyed on shaft 4, drives pee i, wheel j, and 
rack pinion f, and the di ce of speeds is due 
to the difference in the ratios of the pairs i and j, 
and cand e; the idle wheel d of course counting 
for nothing in the velocity ratios. 

These spur gears are used in almost all machines 
of large and of moderate size. But there isone type 
of large machine, the invention of Sir Joseph 
Whitworth, in which there is no spur gearing and 
no 1 for quick return. In these the table 
is driven by a longitudinal screw ing under- 
neath it, and since this screw is actuated by bevel 
of equal sizes, Fig. 43, and therefore 
at an equal rate in both directions, the 
is made to reverse, and the cut is taken 

traverse of the table. An automatic 
ent of cords whisks the box round at the 
each cut, hence the term Jim Crow“ 
ied to these machines by the workmen.. 
uently however, the drivi 


a 

driving or of the driven pulleys, the gearing for 
backward and forward ono (either by cog 
wheels or by a 5 the same. An 
open and a crossed: belt are then necessary for 
reversing the table (Fig. 46.) 

Fig. 47 shows am arrangement of gear in a 
power driven machine which has no quick 
and Fig. 48 illustrates the old-fashioned 

gear. The wheels in the latter (not 
shown) are similar to those of an ordinary 
machine, but the chain has yielded to the more 
modern rack and pinion. 

In the vast majority of planing machines, the 
work is travelled by the last pinion in the train 
7 1s With € sack Iastonod to the 

ide of the table. The racks may be single 
or double, or alternate, or stepped, and their teeth 
may lie u down , or sideways. A 
single is shown in Fig. 49,a double and 
alternate rack in Fig. 54, a doubly and trebly 
stepped in Figs. 50 and 51. The Fig. 49 illustrates 
the rack which when bolted to the underside of 
the table will have its teeth pointing downwards, 
which is the usual custom. Fig. 52 shows one 
whose teeth occupy the reverse position, while 
Fig. 63 indicates the vertical form, shown also in 
Fig. 47. For this last arrangement there may be 
some reason in the case of machines where the 
table slides against vertical guide faces; but I can 
tee no advantage in its employment for ordinary 
machines. 


There is a decided advantage, however, in the 
employment of the rack in Fig. 52 where small 
1 RESTES 5 are 

especially when owi bearin 
faces, or with double vee's. With a badly fade 
pinion and rack the danger of lifting is increased, 
and with bearings worn loose, the pinion teeth 
a | even ride over the points of the rack teeth, 
either break the tool or injure the work by 
the upward jerking of the table. But with the 
mverted rack the table cannot rise at all, since the 
cy is to pull it down upon its bed. In the 
heavy machines there is no risk of lifting occur- 
, and in these therefore the rack is downwards. 
use ofa rack and pinion in the ordinary 
form having been objected to on the ground that 
it produces a ridged and wavy surface upon the 
work, various devices have been employed with 
the object of getting rid of this, as, for example, 
ers screw: 8 5 sere: ne 3 
s m the em ent of two 
tide by side (Sometimes united in one ailing) in 
mch a tion relgtively to each other, that the 
teeth of one come opposite to the tooth spaces of 
re cas ae Œ ) embod 
, Stepped rac igs. 50, 51) embody an 
„ oF eis principle. It is the slicing of 
tooth width into short lengths and placing 
the one behind the other, the relation between 
11 number of slices and the pitch being propor- 
ional. Thus if the breadth of the rack were 


divided into four and the pitch were 2in., each 
slice would be } of 2in. = żin. behind itsfellow. The 
idea of such a modification of the ordinary tooth 
form originated with Dr. Hooke in the 15th cen- 
tury, and singularly enough is now, in an improved 
shape, coming into general use in the helical form 
of tooth. Dr. Hooke’s idea in stepping the teeth 
of wheels was to diminish the wearing of the tooth 
flanks and to insure greater uniformity of motion, 
for evidently the division of the breadth of the 
wheel teeth into numerous parts or sections 
insures the constant change of the parts in con- 
tact, so that the rubbing action is exchanged for 
momentary contact only along a succession of 
narrow faces. 


THE FACILE BICYCLE WITH SPEED 
GEAR. 


O oblige some of their customers, Messrs. 

is and Co., the makers of the now well- 

known Facile, who have recently removed to 47, 
Farringdon-road, have fitted specimens with a 
speed gear as shown in the illustration. The 
proportion adopted is as 4 to 5, so that a 40in. 
wheel will run asa 50in., and on the path or a 


good road, with a strong rider, the geared Facile 
will probably be found a trifle faster than the 
ordinary e, in spite of the additional weight 
and extra friction. A higher gear can be had if 
desired, and as not a few riders prefer the heavier 
and slower foot-action to the lighter and quicker 
motion of the ordinary Facile, the arrangement 
will probably meet their views; but it should be 
stated that the manufacturers have no intention 
of stocking the machine, as they consider that 
for the average rider and for road work 
the Facile without gear is to be preferred. The 
illustration explains itself. 


PHOTOGRAPHIC BLOCK - PRINTING 
PROCESSES. | 

HE announcement that an international com- 

petition between the operators with the new 


methods of automatic engraving is to be held this 


year (see p. 638, last vol.) lends an interest to | Pa 


the following pafents which have been recently 
completed. e first relates to the invention of 
a veteran in the art, Mr. W. B. Woodbury, and 
refers to methods for producing blocks by means 
of photography, from which pug may be 
obtained in the ordinary press. veral processes 
of the kind are now employed with more or less 
(generally less) success, and the invention relates 
to improvements on these methods. The qualities 
necessary in a surface printing block produced 
from photographic pictures have Al been 
obtained by breaking up the continuous half - tone 
of the negative or positive into a series of lines, 
dots, or grains similar to the impression obtained 
from a lithographic stone. Mr. Woodbury first 
makes a series of negatives or positives from such 
objects as fine-ruled lines, netting, gauze, dots, 
or & print from a pan stone, which he uses as 
“ resists’ from which to make in the ordinary 
way what is known as a carbon cy for 
transferring to the negative or positive, and then 
washing away the soluble portions. Sometimes 
he uses a photo-lithographic transfer, which is 
applied to the negative or positive, and if suffi- 
cient density is not obtained, he. dusts bronze or 
other opaque pores over the image. In another 
method, in which he employs what is known as 
the dusting process, he coats a sheet of glass with 
a compound of gelatine or albumen, grape sugar, 


and bichromate of potash, and after exposure | dols 


‘and submitted to the action of light. 


under a negative or positive, sifts over it suitable 


ular powders, or the material used for flock- 


ing paper, thus producing a grain negative or 
positive suitable for the purpose, or a negative or 
positive being coated with the solution, is 
treated in the same way as plain glass. Some- 
times. by meansof the Woodbury process, he makes 
a relief image from the combination of negative 
or positive and any of the various resists men- 
tioned, and having obtained a suitable relief image 
by any of the above mentioned processes, by 
rolling or other convenient pressure, makes a 
reverse relief of the same on a sheet of fine card- 
board to which has been attached a sheet of 
transfer paper, and this image being inked over 
carefully with an ink roller and (after detaching 
the transfer 
attached to the card by means of indiarubber 
solution) is transferred in the ordinary way to 
zinc or other metal material for etching or to 
stone for lithographing. Another process which 
it would appear is applicable to almost any metal. 
has been recently patented by Mr. J. Brown, of 
Halsey-strect, Chelsea. 
selected a drawing, 
graph which it is 
or other surface of steel, iron, copper, zinc, brass. 

bronze, and the more precious metals, prepares a 
solution of suitable gum, to which is added 

bichromate of ammonia or potash, in the propor- 


aper, which may be temporarily 


The patentee having 
rint, engraving, or photo- 
esired to reprod uce on a flat 


tions, for example, of about two parts of gum to 
one part of bichromate of potash or ammonia ; 
these quantities varying in accordance with the 
temperature at the time of operating. In some 
cases it may be advantageous to add albumen, or 
fine soap, in the proportion of about 5 per cent. 
to the other ingredients. The solution is then 
applied to the surface of a plate or cylinder of 
metal, and the selected drawing or photograph is 
placed face downwards on the sensitised mE 

y this 
means the image is imprinted on the sensitised 
surface of the gum sensitiser on the plate. The 
patentee then proceeds to develop the picture by 
means of a dabber or roller with a bituminous or 
acid-resisting varnish; after which the plate is 
immersed in a bath of spirits of wine or methy- 
lated spirit, which has the effect of disintegrating 
all those parts tbat have not been affected by the 
light, whilst hardening or coagulating those parts 
that have been so affected. The plate in this 
condition is ready for the action of the various 
mordants to which it is submitted, which may be 
either electric action, or any acids ordinarily 
employed, and suitable to the metal to which they 
are applied, the action of the mordant bemg 
allowed to operate until the requisite depth has 
been bitten into the plate. 

In another process patented by M. L. de Roux, 
of Bégles, near Bordeaux, a positive taken from 
a negative in the usual way, is placed upon carbon 
paper, which has previously been dipped in a bath 
containing water to which four per cent. of 
bichromate of potash has been added. The posi- 
tive and the carbon paper are then placed in a 
frame and exposed to the sun for an hour or two. 
according to its strength. The carbon paper is 
then laid upon a copper plate in a trough, the 
being first moistened, and is caused to 
adhere to the copper plate by means of a roller. 
Boiling water is then poured upon the paper, and 
after an interval of time which experience alone 
will indicate, the paper is removed and there 
remains on the copper plate the mass of carbon 
from the paper. This is then washed off the 
plate with hot water, and there remains the 
engraving in relief upon the copper plate. The 
copper plate is then dried. The patentee then 
prepares an alloy composed as follows :—Mercury 
10 parts; lead, 8 porta ; tin, 12 parts; metal 
d’Arcet, 70 parts. This alloy, ina staté of fusion, 
is put into a special trough, and upon the alloy is 
placed the copper plate, with the engraved side 
upon and next to the alloy. The whole is then 
put under a press and allowed to get cool. When 
the alloy is cold, the copper plate is, carefully 
removed, and the alloy bears the fac-simile of the 
object to: be reproduced. After removing the 
superfluous metal, the plate may be as a 
5 plate, from which prints may be taken 
as in ordinary letter press printing, er as in copper 
or steel plate printing, or as in printing from a 
lithographic stone, 


Tux total commerce of the Pacific coast of the 
United States with Europe, Asia, Australasia, and 
Oceania during the year 1884 was 83,565,814 

ols. as | 
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to do five times the work of the cutters I had been 
using; and, willing to let well enough alone, 1 
continued using the same size of steel and up- 
setting. 


UPSETTING STEEL AND IRON.“ experiment that other cold working did not, felt 
HAVE tl a things in relati sure that the effect of cold swaging would be the 
recently read some s in relation to | game as that of other methods. 1 

the upsetting of iron and steel which are o were made with pieces of steel rod, each 2ft. iv 

much at variance with the generally- accepted ideas | length, by reducing them by cold swaging until they 
on the subject, and at the same time so flatly con- | were nearly Sft. long, and, having first carefully 
tradict what the everyday experience of many | measured the oniga length and diameter, the 
mechanics shows to be facts, as to prompt me to increased length and decreased diameter, was to 
oller some testimony. First, as to the “upsetting | show by measurement whether the specific gravity 
oi iron — for under this heading may be ound in | had been increased by swaging. 7 have not the 
a trade journal of recent date a very interesting | figures at hand, but they showed on my side ; atill 
reference to the t quality of movements of the shan 1 presented them to my O ponents, they met 
particles of iron under pressure or percussion. | me with the statements that there was too little 
Red-hot iron can be pressed to fill a difference to talk about, and, if my measurements 

mould as clearly and exactly as so much wax could | had been absolutely correct I established 
be. Cold iron can also be moulded into nothing further than to a pear to show the excep- 
form by pressure. * * The heading of rivets, | tion, Which proved the rule. Cold working did not 
bolts, and wood-screw blanks shows some sur- | increase density ; this was a well-known principle.” 
prising results in the compression of iron; a No. 6 | Well, it was uot much. The fraction of an inch 
liu. screw requires @ piece of wire slightly more | which showed the difference in length of pieces 
than I zin. long to form it. Yet the total length of | from what they should have been had the specific 
the screw blank headed is just lin. * * Now, vity remained unchanged was represented by a 
it has been proved by experiments with shorter bits | figure in the third or fourth place in decimals — not 
of wire that less than 5-16ths. of an inch of the | much like the 0°1875 = 3-l6in., which the writer 
175 a 8-16ths is required to form the screw-bead. | from whom we have quoted would have us believe 
hat becomes of the remaining more than 3-16ths | was lost from lin. in length, when it is considered 

of an inch in length of an original zin. that make | that in my experiments there were pieces sixty- 
the lin. screw blank? There can be but one four times as long in which lost metal might hide, 
ans ver; the iron is driven upon itself * * 80 and still not more than the one hundredth part as 
that 1,',in. of wire are compressed into 7-8ths of an much had hidden in the 8ft. as is claimed for 1}io. 
ae without increasing the diameter of | Some facts are hard to swallow unless dressed up to 

E OWIE . e appear reasonable. Upsetting iron,” applied 
Inis flatly contradicts the assertions of scientific 10 headin eae easily cot by anybody who 
investigators, who have, after making many ex- will take the time to compare diameters and specific 

haustive exponents concluded that cold working vity of wire before heading with those of headed 
of irou and steel, such as hammering, rolling, Planks 
drawing, pressing, upsetting, &c., do not increase 
the specific gravity. it likely that in the many 
careful experiments made by the most painstaking 
of men, the experiments involving the most accurate 
measurements possible, added unquestionable 
tests of specific gravity, there has been uniformly a 
misconception of the real fects, and that experiments 
made by measuring a blank piece of wire—possibly 
with a box-wood rule before heading, and i 
measuring the length of blank produced by heading 
the some wire, are to upset this proven fact, that 
ordinary cold working does not make iron and steel 
‘more dense? 

Where does the iron go, then? It goes to round 
up the contour of the die, in which the blank is 
headed, that entire part of the block constituting 
-the body, and to fill the die for the entire length of 
the body of the blank, through the upsetting pro- 
cess, to a fulness which in solid dies defies the 
efiurts of any but the best of carefully-hardened 
and tempered steel punches, from best of steel, to 

ush out of the dies after heading, rivets, and screw 

lanke, making the question of what stee) to use for 
„ punching out in solid die heading one of the 
‘most important connected with the busine» s. 

In heading a screw-blank or rivet, the first effect 
produced by the longitudinal pressure applied is to 
upset the piece of wire for its entire length. The 
diminution in length will produce an exactly pro- 
portionate increase in diameter up to the point when 
the wire fills the die so tightly as to transfer the 
most ef the upsetting effect of the continued 

ressure to that part of the wire not encircled by the 
ie, and then comes the heading, which begins by 
increasing diameter, and proportionately decreasing 
length, the metal being in a measure held by con- 
tact with the die and heading punch from lateral 
expansion, As the pressure continues, it assumes 
first a pear shape, simply following the not neces- 
sarily written law under which all metals under 
pressure yield in the direction of the least resistance, 
and soon a shoulder is formed, which, coming in 
contact with the face of the die, or bettom of 
countersink, depending upon the shape of die, the 
direct or entire resistance to the ape applied has 
no longer to be pr gee by ap y of the wire as 
at first. But still, as the pear-sha bulb is 
gradually pressed out of that shape in the shape 
required in the completed blank or rivet, a time will 
come when a portion of the superfluous metal back 
of the body of the blank, or representing the centre 
of the head, can escape more easily in the direction 
of the pressure, thereby still further increasing the 
diameter of the body of the blank, than to escape 
_ altogether in a lateral direction under the immense 
ressure required toward the completion of the 
eading process. 

„ Without increasing the diameter of the wire,“ 
- we quoted, it would not be possible, in any com- 
, mercial sense, to do anything of the kind. Did the 
.-writer who stated as a fact that this was the rule 
. realise the improbability of the statement which he 
virtually makes i. e., that over 174 per cent. of the 
wire entering into the body of the blank described 
by him has been lost, if, as he says, the diameter 
remains unchanged ? 

I once made some carefully-conducted experi- 
ments to prove or disprove the truth of the asser- 
tiou, which I had often made, that cold swaging 
did increase the specific gravity of steel, but which 
was denied by those who, having learned by actual 


bolt, by drawing a body to pass through the head- 
ing tool and upsetting the head. After this lapse 
of time—thirty years—I can hardly be expected t to 
but I don’t remember that one of them was un- 
sound as a result of upsetting. If steel gets too 
much work in one part, and not enough in another 
in any direction, hot or cold, it is likely to get 
broken up. Upsetting need not take all the blame. 
How much difference in fracture does anyone 
sup will be found between breaking a bar of 
steel crosswise and breaking a piece of the same 
length of the width of the bar the other way of the 
grain? Cut two pieces of steel, each 2in. long, 
from a 2in. square bar, and draw one of them down 
to lin. square, or 8in. long in the direction of the 
length ; draw the other piece to the same size and 
length by o at every other blow, or dra wing 
crosswise. ho believes that the tool made from 
this last piece will be inferior to the one made the 
right way of the grain? Some bars of steel, and 
steel for some uses, can be improved by the work 
which they can get on the smith’s anvil. Some 
bars of steel, and steel for some uses, will be in- 
jured by the same treatment. When itis ra gee 
or desirable to ure the centre of a bar of steel, 

it is found to be in a coarse condition by reason of 
having been brought to sbape and size by bows 
disproportioned to its cross-section, there is, per- 
haps, no better way of improving the grain at and 
near the centre of the bar tnun to upset, and alter- 
aate ao upsetting with work from the outside of 


s Upsetting steel is spoken of by some persons, 
whose iħformation on the subject of steel working 
is very extensive, as one of the most pernicious of 
practices, and, by the way the subject is treated 
one might suppose that they fully believed that steel 
was made up of fibres, which must be always the bar. 
worked in the one direction. Steel is of a crystal- | Upsetting is not a cheap, easy, or desirable thing 
line nature —not fibrous—and such of it as will be | to do, and is not likely to be resorted to often 
ruined by upsetting within reasonable limits, the | except when necessity compels, but I see no use in 
operation being performed intelligently, is aot good, making a bugbear of it when, if properly done, 
sound steel. there is no harm in it, and in some cases actual 

Pursuing the subject of heading, I can teatify good is done by it. It does not at least break u 
that in the days when our grandfathers worked the centre of the bar, as b'ows at right angles wi 
steel I made heading dies of 2in. diameter by up- axis often do; and after seeing, as I bave, 
setting ljiv. octagon steel, which stood to do as thousands of good cutters made by upsetting, for 
much work as any that I could make from steel of | uses requiring the utmost soundness and best con- 
other shape and size. Of hundreds which were | dition of steel, I don’t like to see the process ta 
made in this way, I do not remember that seams or | Without saying & werd in its favour. 
cracks resulted from upeetting in a single instance. 
If the steel was sound, and the work in upsetting 
was so distributed as to affect all parts of the mass 
alike, why should they 


EXPLOSIONS IN PARAFFIN- OIL 
| LAMPS. 


iron, or pieces of steel of any shape which are so 
slender as to double up like straws from the power 
of the blow, there are not nose blacksmiths 

t way to call 
for any protest. Steel is hammered with a view to 


under the presidency of Sir F. Brauwell, a 
jecture was given to a very large assemblage by 
Sir F. Abel, C.B., F.R.S., on “ Accidental Explo- 
sions Produced by Non-explosive Liquids.” Sir F. 
Abel, referring to a discourse delivered ten y 


ears 
on the subject of accidental losions, stated 
that his attention bad of late been specially 


AC the Royal Institution on Friday even'ng last, 


chaps ” that it isa wonder that so many of them 
have ceased from labour without ever having been 


contained volatile coal-tar or 5 
ducts or N liquids, the leoturer ref to 
cases in which the vapour of volatile hydrocarbons 
had travelled considerable distances from the vessels 
containing the liquids, and becoming ignited had 
conveyed flame to euch liquids. Instances were 
also adduced of explosions resultin from the 
y | accidental escape of benzoline and similar products 

into sewers and wells. The violently explosive 
d | nature of a mixture of hydrocarbon vapour and air 
was illustrated by reference to several cases wherein 
ships conveying petroleum irit or benzoline had 
been destroyed, with loss of life, by the ignition of 
such a mixture which had accum ated in the hold 
of the vessel ane he poi ted oat ma a ae by 

o of petroleum oil mig extingvi 
dattening down the hatches, and so excluding the 
air. The danger resulting from the carriage of 
volatile inflammable liquide with gunpowder and 
other explosive substances having been alluded to, 
the subject of explosions traced to the existence on 
board ships of even a small quantity of some 
paration containing petroleum spirit or benzoline 
was dealt with in detail, and it was shown that the 
explosion which primarily caused the loss of the 
Doterel was due to the escape and volatilisation of 
a paint driers issued to all Her Majesty’s ships 
under the name of . Siccative.“ The burning of 
the Goliath Poor Law training ship off Grays, 
Essex, in 1875 was next referred to as an illustra- 
tion of the conditions under which mineral oils, not 
easily volatilised, might become dangerous. The 
development of the employment uf liquid hydrocar- 
bous as pullers age then received atten- 
tion, the growth of shale oil industry, founded 


mine. 
What a difference it makes where a chap, old or 
oung, stands to look at a thing. But I am off the 
ck ; upsetting steel is the question. The sorew- 
blanks which were headed in the upset dies were 
threaded with rotary cutters. These cutters may 
be described asa section of a worm gear, the shape 
of tooth being that of the space between threads on 
a wood screw, and the cutter having a rotary 
motion in keeping with the rotary motion of the 
acrew and with its own longitudinal motion, as it 
traversed the length of the screw which it cut. 
The hest of steel, according to our best judgment, 
was used for these cutters; but running through 
many of the best brands, from ““ Jessup's to 
4 Hobson’s Choice Extra Best,“ these cutters did 
not stand as it seemed they ought todo. I was 
anxious to a high grade of a certain brand, of 
which I coul get none of the right size till it could 
be imported (this was in the days of the old chaps 
—grandfathers). I had some fin. or fin. round; 
the cutters were to finish round, over fin. diameter; 
I could not wait, so I made some cutters by up- 
setting the steel which I had. These cutters stood 
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from 
the lamp on close Tiimit to the farne, and by be- 
ming ignited mig etermine the explosion of 
fhe mixture existing in the reservoir. 4 sudden 
cooling of the lamp by its exposure to a draught or 
its being blown upon, as, for instance, in 

: g the common practice of blowing down the 
chimney to extinguish the flame, might give rise to 


en inrush of air, and the flame might be at the same the 


time drawn or forced into the reservoir. If the 
quantity of oil in the reservoir were but small, and 
-Spaco large, an explosion would obviously 
exert greater violence than if these conditions were 
veversed. If the wick were lowered very much, 
or if for some other reason the flame were burni 
very low, the lamp would be liable to become mu 
heated, and the tendency to the production of an 
explosion would be increased. e character of 
the wick very materially affected not only the 
l of lamp, bat also its safety. A 
loosely-p l wick of long staple cotton would 
p the oil to the flame regularly and freely 
if the wick were v tightly plaited and 
of short staple cotton, it would be of inferior 
power, the oil would be less copious! 
drawn up, and undue charring of the wick—wi 
considerable heating of the lamp—might ensue. If 
the wick were damp when taken into use, or if the 
oil contained moisture, the aed action of the 
would be impaired. ny lamps of the 
too, were so designed as to facili- 
the production of explosion, openings or chan- 
being provided through which the flame might 
into the oil reservoir. The adoption of simple 


— would materially reduce, if not remove, 


| of accident which attends the use of 

and paraffin oil, and these were stated at 

k. It was, he said, desirable that the reservoir 

6 lamp should be of metal. It should have no 

opening or feeding-place in the reservoir, nor 

uld there be any opening or channel communi- 

tation to the reservoir at or near the burner. The 
used should be of soft texture and loosel 
ited, it should fill the entire space of the wic 

er, but should not be so broad as to be com- 

sed within the latter, and it should always be 

y dried before the fire when required for 

fresh wick should be but little longer 

required to reach to the bottom of the 

oir, and should never be immersed to a lees 

than about one-third the total depth of the 

Beservair. The reservoir of the lamp should always be 

almost filled before use. If it was desired to lower 

fae flame of the lamp for a time, this should be 

carefully done, s as not to lower it beneath the metal 

Work more than was absolutely When 

the lamp was to be extinguished, and was not pro- 


g apparatus, the flame 
not be lowered until there was only a flicker ; 
fhe mouth should then be brought to a level with 
fhe top of the chimney, and a short puff of breath 
should be projected across the opening. The lamp 
thould remain on a firm support when it is bein 

i In conclusion, the lecturer expre 


the subject by himself and Mr. Redwood, when 

i referred to were completed, the 

polots with in his discourse which related to 

aecidents with petroleum anpi ight, on the one 
ess 


band, tend to dispel ground as to the 
Gangerous nature of petroleum and ffin oil as 


F. Abel illustrated the lecture by causing several 
g ons with arising from liquids not in 
alvos explosive. 
— 
„„ 
: TFORD DRILL CHUCK.’ 
T chucks are adapted for holding drills, 
, tape, reamers, wood-boring tools, long stock for 
eutting or working up, and a variety of other pur 
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hope that dy din the more thorough treatment to a spiral ; it is reinforced at its upper part by a 


diametrically placed cap or clamp of copper, sur- 
mounted by a screw-post for the connecting wire. 
The useful surface of the electrode is about 62 
square inches; the holes with which it is pierced 
putting the interior portions in communication with 
the exterior. The liquid is a solutión of bisulphite 
stals is placed in the 
© | central space left by the 1 


; Of the petroleum trade of the United | poses. Fig. 1 isa 5 view, Fig. 2 a longi- 
Ng. a transverse section, and 
in eens one of the jaws. A 
is the body of the chuck, and B B' the jaws. The 


ta i 


Fig. 3 


bend, or otherwise injure it. 


may be 


the actuating screw. The manner in which the jaws 
are guided, and the 5 arranged, tends 
e jaws. A. F. Cush- 


to preserve truthfulness of 
man, Hartford, Conn., is the manufacturer. 


A WEW STORAGE BATTERY. 
Motorage battery devised by” 
tended to replace the primary o 


for telegra 
bells, etc. 1 


primary cells hitherto use 


Leclanché cell; and this resemblance ex- 
amated zinc and 


g 
porous but ends there. The positive electrode 
— in tho dised 


tends to the cylindrical amal 


rous pot, is a sheet of pero 
ead, folded In three” directions longitudinally 
ierced by numerous transverse slits, and ro 


of potash. This salt in 
electrode. 
To put the battery in operation, it is only neces- 
ary to pour water into 
acid salt dissolves 


diffuses slowly and without 


like Reynier’s ordinary zinc storage batteries, with 
this difference, that in this case the sulphuric acid is 


borrowed from the bisulphate of potash. The salt 


ields an equivalent of acid, the chemical reactions 
involve then, two equivalents of bisulphate. The 
substitution of the bisulphate of potash for the free 
sulphuric acid, and the use of a porous pot, have 


| for their objects the almost entire suppression of 


size; the retail price of both being 


c The square form 
makes it convenient to apply a wrench to remove 
it from the lathe or other machine upon which it 
used, and also affords a longer bearing for 


is a small zinc 
M. Reynier, in- | 
d | paration, the more brilliant the film of platinum 

telephony, railway signals, eall 
ra es 28 ERAO resemblance to the 


th compartments. The 
ually in the porous cell; it 
t excess in the 
exterior compartment, where it dissolves the zinc 
when the circuit is closed. This couple operates 
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local action on the zinc. This small zinc 
„ accumulator” has an E. M. F. of 2:2 volts in use, 
with one ampere, and a resistance of 0'4 ohm. Its 
electromotive force, its delivery, and its total work 
are greater than the Leclanché cell, while its 
resistance is much smaller—a useful quality in all 
of its applications, but especially valuable in all of 
its applications, but especially valuable when used 
on the carbon transmitters of telephone systems, 
for it renders the variations in the resistance of the 
transmitter more sensible, and in consequence 
augments the strength and clearness of the sounds 
transmitted. In practice, one of these accumulators 
will fully replace two Leclanché cells of the same 
about the 
same per cell, the substitution of the new system 
for the old will result in a saving of 50 per 
cent. on the cost of installation. The regeneration 
of the accumulators may be effected in two ways : 
—First, by replacing the electrodes and exhausted 
liquid ; second, by passing through the cell, during 
40 to 60 hours, a current of about 6 ampère, 
furnished by a dynamo machine. The expense of 
this work is, at the most, about Ath of 1 nH This 
method being much more economical than first, 
would be exclusively employed where the aec- 
cumulator was used on a large scale for telegraphy 
and telephony. The small zinc accumulator 
possesses a great elasticity of de reggie it ma 
either expend its charge in a few hours, or exten 
its work over a period of six months. Under 
ordinary circumstanoes, the regeneration should be 
practised at intervals of three months. <As the 
electrodes will bear 100 chargings, the life of the 
accumulator will exceed 25 years. 


PLATINISING GLASS. 

HE following method of depositing brilliant 
films of platinum on glass was described 
recently at a meeting of the London and Provincial 
Photographic Association, when samples were 
shown. The method is that devised by Prof. 
Böttger. In order to succeed in coating porcelain 
or glass with a perfectly fanltless film tin um, 
of the brilliancy of silver, it is indispensably re- 
quisite to make use of a perfectly chloride of 
platinum, which must be as free from acid as 
possible. To that end pour some oil of rosemary 
over the perfectly dry chloride of platinum in a 
small porcelain mortar, and knead it up with the 
pestle, renewing the oil about three times, and 
continue this operation until at length there is pro- 
duced from the brownish-red chloride a soft 
plaster-like mass, the colour of which isas black as 
pitch, and wherein no particles of undecomposed 
chloride of platinum are discoverable. The oil of 
ro assumes hereby a more or less yellow 
colour, in consequence of its 8 taking up 

chlorine from the chloride of platinum. When 
length we have arrived at converting the whole of 
the chloride of platinum into the black plaster- 
looking mass spoken of, rub it well up with the 
pestle, after pouring the oil of rosemary off, with 
about five times its weight of oil of lavender, and 
continue to do so until it has become a perfectly 
homogeneous thin fluid. It must then be left te 
stand for half an hour or so, for it is not until after 
that interval that it can be used with advantage 
for platinising. For the production of the brilliant 
platinum all that is now required is to apply 
the mass as uniformly as may be, and in the thinnest. 
possible coat, to the objects of porcelain, earthen- 
ware, or glass by means of a soft, delicate brush. 
The thinner the coat of the above described pre- 


subsequently proves. When, in fine, the articles 
have been gone over as thinly as possible with the 
fluid conformably with these instructions, all that 
is required further is to subject them for a few 
minutes to a very low, scarcely-perceptible red 
heat, either in a muffle, or in the o of a Bun- 
sen’s gas blow-pipe used with caution. The articles 
receive from this baking (supposing always that the 
temperature described has not been exceeded), 
without requiring any subsequent treatment, an 
incomparable beautiful lustre, as brilliant as silver. 
If, by any oversight, the coating of platinum upom 
the articles has turned out com or in the case of 
es occurring during the i 8, every trace 
of the metal may be recovered with facility, from 
the objects that have suffered, by means of the 
following very simple galvanic process, without 
being obliged to have recourse to the use of aqua 
regia. Nothing more is required than to pour 
common hydrochloric acid over them, and then 
touch them with a zinc rod. On doing this, as quick 
as lightning, in consequence of the hydrogen evolved 
both at the upper and lower surfaee of the film 
platinum, which acts as the negative pole, we see 
the shining metallic ene ponl off in the form of 
infinitely thin leaves from the base of porcelain or 
lass, and, notwithstanding the specific gravity of 
e metal, ascend partially and float on the suriac 
of the acid. On separating the hydrochloric acid 
by the use of a filter, the whole of the platinum, 
which would be otherwise lost, is recovered, so that 
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no complaint arises as to the waste of any of the 
metal in question. In conclusion, I have to observe 
that one should prepare at once only as much of the 
platinising fluid as is required for the day’s use 
inasmuch as it loses in efficiency by keeping. That 
which, according to my observations, forms the 
active principle in the fluid, which results from 
treating chloride of platinum with oil of lavender, 
as above described, is an organic platinum salt, 
which, in point of fact, one can obtain, after some 
time, in the form of small elongated octohedral 
crystals, of a pale yellowish oolour, by washing cut 
carefully with alcohol a tolerable quantity of the 
fluid. The crystals have the property of taking fire 
with a brilliant flame on being brought near a 
lighted candle, leaving a residue of compact 
platinum of a dazzling whiteness. 


WATER MOTORS. 


1 following is the substance of a leoture 

delivered by Prof. W. C. Unwin, M. Inst. C. E., 
before the Institution of Civil Engineers. It formed 
one of a course of lectures on the Theory and 
Practice of IIydro- Mechanics.“ 

The lecturer remarked that water-motors were 
not in this country so important as heat- motors, 
but yet a larger amount of water- power was 
utilised than was commonly supposed. Either a 
rise in the price of coal or greater ease in the 
electrical transmission of mechanical energy would 
make water - motors more important. At Windisch 
1,000 h. p. were utilised, and at Bellegarde 3, 700 
h. p. But it was in America that the largest in- 
stallations were found. For instance, at Holyoke, 
a weir 30ft. high and 1, 000ft. long had been built 
across the river, and the water, taken off above the 
dam in a canal 140ft. wide and 22ft. deep, supplied 
power to the mills. Two other canals on lower 
levels had also been constructed. The whole 
water-power available was 20, 000 h. p. in ordinary 
dry seasons, and the power was leased to the mill - 
owners at the rate of £1 per effective h. p. per 
annum. When water was descending from a 
higher to a lower level, in a pipe, for instance, it 
would in ponera have acquired, at any point, 
velocity and pressure. Then if H was the total fall, 


H= A ＋ E 

"g 

where the terms on the right represent three forms 

the energy took—viz., unexpended fall, pressure 

head, and velocity head. Corresponding to these 
were three classes of water-motors. 

J. Cell or bucket wheels utilised the energy of an 
anexpended part of the fall. They were simple, had 
a fairly high efficiency, but were applicable only in a 
limited range of fall, and were cumbrous. They 
had one good point—that the efficiency varied little 
with a varying water-supply. 

2. There were water-pressure engines, which 
utilised water pressure, just as a steam-engine 
utilised steam pressure. Water- re engines 
were used in mining districts, and hydraulic cranes 
and hoists were machines of the same kind. Still it 
was not generally best.to utilise water - power 
in this way. The reasons that a cylinder and 
piston acted so well with steam, and less well with 
water, were these: — (1) The frictional losses in 
fluids were proportional to their weight for equal 
velocities of flow. If water were 500 times heavier 
than steam, then the friction at given velocities 
would be 500 times greater. Hence the piston- 
speeds, which might be 400ft. or 500ft. per minute 
in a steam-engine, were rarely greater than 60ft. in 
a water-pressure engine. In the pipes the steam 
might flow at 100ft. per second, but water only at 
6ft. to l0ft. Hence the water-pressure engine 
was much more cumbrous than a steam-engine. 
(2) From the incompressibility of water, the same 
volume was used in a pressure-engine, whatever 
the amount of work to be done. o system of 
hydraulic- pressure-mains introduced by Sir W. 
Armstrong had proved entirely successful for 
intermittent work, such as lifting, but not so suce 
cessful for ordinary power purposes. Probably 
the reason was that the consumption of water in 

pressure-engines was extravagant. The only 
engine in which the consumption of water varied 
with the work to be done was in that invented by 
Mr. Hastie, and which, in an 1 form, was 
being introduced in London by Mr. Ellington. In 
this. by automatic gear, the stroke of the engine 
was lengthened till the resistance was just over- 
come. (3) There were other difficulties which 
arose out of the weight and incompressibility of the 
water. Tho whole column of water between the 
engine and the supply-reservoir virtually formed 
part of the piston, so that a pressure-engire had a 
very heavy piston, and this in general tended to 
render the effective effort variable. In certain cases 
the action of the friction and inertia of the water 
were favourable to particular operations. Mr. 
Tweddell’s hydraulic riveter furnished an example 
of a machine in which the inertia of the parts was 
vutually that of 300 tons acting at the riveter-ram. 
To control such a mags, powerful brake action was 


Far 


.| jets were of small 


n , and this was supplied by the automatic 
action of the friction of the water in the supply - 
when there was little resistance, diminished when 
the velocity was checked in closing the rivet, and 
allowed the development of a high effective pree- 


sure at the end of the stroke. 
3. There were motors in which the head was 
allowed to take the form of en of motion, and 


in which the water acted in virtue of its inertia. 
It was first necessary to consider in what ways this 
energy might be wasted. There was a waste of 
energy if the water broke up into eddies or 
irregular motions. Energy might be rejected from 
the machine into the tail-race; and lastly, en 
was lost in friction against the surfaces of the 
machine. In a good motor the loas due to . 
up could be almost compiea avoided, if the 
passegen changed gradually in section, if the sur- 
aces had continuous curva and if the 
inclination of the receiving edges of the vanes was 
in the direction of relative motion. The loss due 
to rejection of energy could also be made v 
8 , but by reducing this beyond a certain point, 
the loss from skin friction was increased. 

The nature of a turbine would be best under- 
stood by considering first some simpler machines. 
In an ordinary undershot wheel, about 25 per cent. 
of energy was rejected into the tail-race, and about 
25 per cent. was lost in shock, besides the losses due 
to shaft-friction and leakage. Suppose that instead 
of striking normally a fiat float the water struck a 
hollow cup. Then both the losses in shock and in 
energy rejected were greatly reduced. An interest- 
ing motor of this kind has been introduced in 
California. Water power was there obtained from 
canals or ditches built to supply the mines, at eleva- 
tions of from 1,000ft. to 3, above the valley. 
The fall was too great for an ordinary turbine, and 
a kind of undershot wheel with cup-shaped floats 
was used. Thus, at the Idaho mines, seven of 
these wheels were used, working to 320h.p. The 
water was brought in a 22in. wrought-iron main, 
the head{being 542ft. The water was delivered on to 
the wheels from nozzles }jin. to 113; in. in diameter. 
These wheels were said to give 80 per cent. effi- 
ciency, and in the special circumstances, where the 

ameter under very high pres- 
sure, a high efficiency was probably obtainable. 
Such a wheel was the simplest form of an impulse 
turbine. 

Next, consider a machine well-known at one 
time as the Scotch tarbine. The water, entering 
the centre of the wheel, was discharged from tan- 
gential jets, and drove the wheel by reaction. The 
water issuing from the jets had a backward 
velocity, and energy was therefore rejected. It was 
the study of a wheel of this kind which led Four- 
neyron to the invention of theturbine. Fourneyron 
saw that the only way of reducing the backward 
velocity of discharge, and to prevent the waste of 
energy, was to give the water an initial forward 
velocity. The Fourneyron turbine was a reaction 
wheel in which initial forward velocity was given 
by fixed curved guide-blades. In the Fourne 
turbine, the water descending into the centre of the 
wheel issued radially outwards. Its greatest defect 
was the form of the ting sluice, which 
diminished seriously the efficiency for diminished 
e a It was foll by the Jonval 
turbine, in which the water flowed parallel to the 
axis, and by the inward flow turbine first perfected 
by Professor James Thomson. In the ample space 
outside an inward flow turbine, better 
1 oould be arranged than with any other 

orm 


In all turbines as first constructed, the water 
issued from the guide-blades with a velocity less 
than that due to the head, and, therefore, there was 
a pressure in the clearance-space between the 
guide-blades and the wheel, and such turbines 
were called pressure turbines. Mr. Girard was the 
first to perceive the advantage of departing from 
Fourneyron’s practice, and to allow the water to 
enter the wheel with the whole energy of motion 
due to the head. Such turbines were called impulse 
turbines. In pressure turbines the water must 
enter the whole circumference of the wheel simul- 
taneously, = 0 the wheel 5 a me 
pressure in the clearance space oo no 
maintained. Further, there must be a definite 
rate of flow through the wheel to maintain 
the distribution of pressure and velocity for 
which the turbine was designed. In impulse 
turbines each particle of water acted for an 
itself; the wheel- were not filled, and the 
water might be shut off from any part of the wheel- 
circumference without affecting the action of the 
water. Regulation was, therefore, easier in impulse 
than in pressure turbines. 

The consideration of the action of water in a 
turbine was facilitated by replacing the turbine- 
wheel by a tarbine-rod, that was by supposing the 
turbine to have straight instead of circ motion, 
From such a rod, the transition to the case of a 
turbine-wheel by simple projection was easy. The 
water, entering vertically, was deflected by fixed 


preventing 
excessive in the early part of the stroke, | d 


ting | and 


applying Newton’s second law, was the hori- 


g 
zontal pressure driving the wheel, due to each 
pound per second of water. But V being the 
velocity of the wheel, the work done on the wheel, 


wi V_ feet-pounds per second. Now the work 


might also be writlen n H, where H was the effec- 
tive fall, and 7 the efficiency. Hence 


Cy 
— =n H. 
4 ‘ 
was the fundamental equation in designing a 


both by the action of the sluice, and by the fact 
that the speed was not the best for that position of 
the sluice. In the mode of regulating turbines, 
great. differences of efficiency arose. o Wo) 
mode of regulation was by a throttle-valve, which 
acted by destroying part of the head. Next to 
perhaps, the worst was the 

with the Fourneyron 1 ie 48 
turbines gave, in experiments w ap 

reliable, mach better results. The best mode of 
regulation for a turbine was by means of 
movable guide-blades, invented by Professor James 
Thomson. In a Girard turbine the regulation was 
not so difficult, and results of an experiment carried 
out under the direction of Professor Zeuner, ona 
200 h.p. Girard turbine, gare 79°5 per cent. 
efficiency with full sluice, and 80-1 per cent. with 
half-sluice. 


SCIENTIFIC SOCIETIES. 


— — 


ROYAL ASTRONOMICAL SOCIETY. 


HE Society held a meeting on Friday, the 13th 
inst., at their rooms at Burlington House, 

Ed. Dunkin, Esq., F.R.S., President, in the chair. 
Mr. Lecky stated that a few months ago a re- 
mark had been made at the Society to the effedt 
that the manufacture of crown pan for optical 
i e was glad o 


urposes ctically ceased. 
be able to state that Mons. Charles Feil, the son of 
the celebrated Paris maker of crown glass, had 
started business agaip, and we are now likely to 
have as large and as perfect discs of crown glass as 
ee Ge : 
Mr. Downing read a paper on “ Star Places in 
the Nautical Almanac. He said that in the 
Nautical Almanac for 1884 a change was made in 
the mean Right Ascension of 182 stars, whose 
laces were derived from the Greenwich Nine- Year 
atalogue. In looking over the Right Ascensions 
for these clock stars, he came to the conclusion 
that the average discordance was under five- 
hundredths of a second, there were 24 stars with 
a discrepancy of more than _five-hundredths, 


the average of their discordance only 
amounted to 984 of a second. These discord- 
ances ap to arise from inaccuracies in the 


motions which had been adopted. In the 
1885 Nautical Almanac there would be 22 years’ pro- 
motion to be applied. The proper motions he 
Rad adopted had been taken from the values com- 
puted by Prof. Main and Mr. Stone, and by com- 
paring Airy's earlier Greenwich observations 
with Bessel’s reductions of Bradley’s places. By 
applying these new proper motions the ave dis- 
cordance had been reduced from 064 to 042 of a 
second. This demonstrated the superiority of Prof. 
Auwers’ proper motions, and showed the desirability 
of their adoption in this country. 

Mr. Knobel read a paper by Prof. Oppolzer on 
% The Proposed Change in the Astronomical Day,“ 
advocating the adoption of universal time reckon- 
ing from midnight, and pointing out that little 
dificul would be experienced in changing the 
heads of the columns of the Nautical Almanac. 

The Astronomer Royal said that he had received 
a letter from Prof. Oppolzer stating that he was 
going to give practical effect to his views by adopt- 
ing the new reckoning of time in a list he was now 
preparing of 8,000 solar and 5,200 lunar eclipses be- 
tween B.C. 1207 and a.D. 2061. He felt very glad 
that Prof. Oppolser had expressed his opinion #0 
strongly, because at the Washin Conference 
there was no scientific Austrian delegate pret 
and the Austrian diplomatic delegate had abstained 
from voting. M. Struve, the director of the 
Pulkova daha bere recently written to him, 
stating that he was about to adopt the new time 
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for internal use in the Pulkova Observatory, and 
1890 Pins that the change should not be made till 
1890, by which time it could be adopted for the 
predictions of the Nautical Almanac, and other 
other national ephemerides, which are all published 
three or four years in advance. 

Capt. Wharton said: I wish to remind the 
society that the Governments of the world print 
these almanacs chiefly for the use of sailors, 
and that their use by astronomers ought only to be 
a secondary consideration. If any change is to be 
made in the time to be used in the Nautical 
Almanac, it ought not to be made without very 


ample notice. A very large proportion of the shi 
of ( Britain are navigated by men who make 
their calculations entirely by of thumb, and 


who would be very easily confused by a change of 
twelve hours. I am, myself, in favour of the 
change ; but think that it should not be made 
until some years have elapsed, and ample notice 
has been given to the educated sailor of what is 
about to be done. 

General Strachey said: My having been pene as 
one of the delegates of Great Britain at the Wash- 

Conference entitles me to say a word on the 
ject. I think that we are bound, now that other 
nationalities have > ted our meridian, not to take 
any further steps without consulting the civilised 
world. It sohappened that at the time the con- 
ference was sitting the change in the presidency of 
the United States took place, and the American 
Government has not yet taken any action on the 
report of the conference. No doubt before long 
some action will be taken either by the American 
Government, or some other of the governments 
which were represented. It will then rest with our 
ie er ba ae 2 it wous 5 be decent for 
us, ourselves to consult with the rest 
of the civilised world, to take independent action; 
but no doubt that reeerve on our part need not last 
beyond a reasonable time. 

„Spitta described an observation of a transit 
of Jupiter’s fourth satellite. As it approached the 
centre of the disc it became black in colour, and 
assumed an oval shape, the longer axis of which 
was parallel to the belts. 

Mr. Knobel said that he had observed the 
transit, and noticed that when it was first seen 
upon the disc it appeared asa bright spot. After 
five minutes it became slightly ker upon the 
disc, and after a quarter of an hour it seemed to be 
quite black; but it had appeared to him as a 
i Sekar black spot. 


yard asked whether Mr. Spitta had | place 


examined his observing eyepiece for the purpose of 
testing whether it was astigmatic with a vertical 


axis. 

Mr. Spitta said he had carefully examined his 
own te and he was not astigmatic. 
referred to sever al accounts of observations of 
transits of satel_ites, and had found tbat several 
observers had stated that the diso of the satellite 
when seen up on the body of the planet appeared 
not to be round. In some instances they described 
it as irregular, and even trian in shape. 

Mr. Common said that appearances might 
posnbiy opend upon the instrament as well us 
upon obeerver’s eye. If the instrument made 
use of was a reflector, a little want of adjustment 

ht make it appear elliptical. 

Earl of word said: I was in hopes I 
should have had a comunication from Dr. Cope- 
land, which I could have read at this meeting, 
deseri an observation of a transit of one of the 
satellites made so near to the time of opposition 
that Dr. Copeland was able to observe the satellite 
occult its own shadow on the body of the planet. 
It was a very curious observation, as it showed 
that the sun, the earth, the satellite, and the part 
of Jupiter’s disc occulted, must have been all in one 
pr fg pate aggre arene 5 

upiter, the earth mus ve appeared to 
transiting the disc of the sun. 

Mr. Knobel read a note from Capt. W. Noble on 
the Nautical Almanac dimensions of the Saturnian 
syttem. The note was accompanied by some draw- 

planet 
the dimensions 


rding to 


Almanac dimensions. ‘According to the propor- 
tions given in the Nautical Almanac the would 


Mr. Stone said: I do not see Mr. 
I think that the matter has alre 
Boge Poa that be intends to make some 

in measures of Saturn and its rin 
have hitherto been adopted in the Nautica 


Astronomer Royal read a on! Spectro- 
ic Observations the Motions of Stars in the 


pic 
ed 


an unusuall had 
— 5⁴ of Bare Pen been reobserved five times. 


ta have also been checked by ob- 


. brin 


servations of the planets. The displacement in the 
case of Venus does not a very well ; itis con- 
siderably larger. That for Mars is not far out— 
they are both right in direction. The displacement 
for the two limbs of Jupiter agrees very well with 
the computed displacement. It should be remem- 
bered, however, that the observations are subject 
to large discordances ; but there are, nevertheless, 
some results which seem to be satisfactorily proved. 
Mr. Maunder has made 25 measures of. the dis- 
placement of lines in the spectrum of Sirius on 
thirteen nights, and these give a mean motion of 
approach of 22 miles per second. This corresponds 
to the direction of motion which has been observed 
of late years; but it is opposite to the direction of 
motion which was deduced from the earlier Green- 
wich results and from the observations of Dr. 
Huggins. We have now a progressive change of 
motion from 25 miles per . of recession to 22 
miles orso of approach. These observations have 
been carefully made at different times of the year 
because it is possible to suppose that there might 
be a very rapid orbital motion of the star in a few 
months round some dark body in its neighbour- 
hood; but in no instance has such very rapid motion 
been detected. 

The Earl of Crawford said: I should like to know, 
before the meeting breaks up, whether any state- 
ment is to be made at the instance of the Council 
with reference to the request which has been signed 
by more than a hundred Fellows of the Society, 
asking thata change may be made in the by-laws, 
permitting voting by proxy. 

The President said: I do not think that I have 
anything to communicate to this meeting. Lord 
Crawford will find that a resolution on the subject 
has been passed by the Council; but I have not 
been instructed to make any communication to 
this meeting on the subject. 

The Earl of Crawford: Then I suppose the 
Council will not be surprised if, in the ordinar 
course of events, they receive a requisition to 
a specia! general meeting to take the matter into 
consideration. I apprehend that there is a strong 
feeling amongst the Fellows of the Society who are 
non-residents in London, that they should have a 
voice in the Management of the Society which at 
the present moment is denied them. 

r. Common: May I be allowed to interpose, in 
the interests of order? In the first place, Lord 
Crawford is utterly wrong in moving in a question 
which relates to the alteration of by-laws of the 
Society at an ordinary meeting. In the second 
, I think a great deal of misunderstanding 
might be removed if the President were to state 
the conclusion which the Council have arrived at 
to-day—it must come out sooner or later. 

The Earl of Crawford: I am not moving any 
motion with regard to the alteration of the by- 
laws. Iam simply asking what answer has been 
made to the Fellows who signed the request ? 

Mr. Beck: Would you allow me to inquire 
whether the constitution of the Society permits 
matters relating to the by-laws to be discussed at 
the evening meetings. I conceive that it does no 
and as this matter relates to the by-law, it ough 
not to be referred to. 

Mr. Stone: As this matter has been before the 
Council, they ought to be able tv communicate the 
decision which has been come to. 

The Astronomer Royal: I must protest against a 
meeting for scientific p s being converted into 
a meeting for the discussion of by-laws. There isa 
great distinction between the ordinary meetings 
and special meetings, and I think we shall spoil the 
character of these meetings if we allow a discussion 
of this kind to be sprung upon us. 

Mr. Beck: I conceive that it would be altogether 
out of order for the Council to give to this meeting 
any information with PRAS to the result theyhave 
arrived at. (Cries of No.“) As I understand it, 
the alteration of the by-laws reste with the meeting 
of the Fellows of the Society 3 convened. 

The Earl of Crawford: I am blamed by the 
Astronomer Royal for rising up in my place to in- 
quire what information is going to be placed before 
us this evening. No harm can possibly be done by 
making the statement I have ed for, and if the 
statement is not made, the Fellows who have signed 
the request to the Council will lose a month, for 
they will not be able to prepare a requisition for 
a special mocnog until they know the action that 
has been taken by the Council. If their notice is 
put off for a month, the special meeting is put off 
for two months, and that means to the end of the 
session, when the matter will be shelved. 

Mr. Knobel: I do not know how Lord Crawford 
gets over the by-law which says that certain 
matters may be brought before or meetings, 
4 provided always that the same do not relate to 
the by-laws.” The requisition which Lord Craw- 
ford refers to distinctly stated that it was a fequest 
to alter the by-laws. Therefore the subject he 
forward does relate to the by-laws, and how 
Lord Crawford can conceive he is in order, Iam at 
a loss to understand. ; 

Lord Crawford: I have not asked any question 
with regard to the by-laws, or attempted to move 
any motion with regard to their on. I have 


asked for information with regard to the business 
of the Society. 

The President: Ism quite prepared to read the 
resolution which has been come to, and I think that 
had better bring the discussicn to a close. Tho 
Council has spent a considerable time to-day over 
the question, and they have discussed it with great 
fairness, and the conclusion they have come to is 
as follows: 


„That the signatories to the request to the 
Council to take steps for areg Mo by-laws soas 
to permit Fellows unable to present at the 
annual meeting to vote by proxy, be informed that 
the Council do not propose to recommend such a 
change. The Council, however, are of opinion 
that to enable all Fellows who cannot attend the 
Annual General Meeting to vote for the election of 
officers and Council by post under suitable precan- 
tions, might fitly form the subject for discussion at 
& special enora meeting of the Fellows.“ 

The Earl of Crawford: Will you kindly inform 
me how I can put myself in order in moving an 
amendment to that resolution? 

The President: By getting five Fellows to sign a 
requisition to the Council to call a special meetin 
for such and such a purpose. That will be lai 
before the Council at their next meeting, and they 
will give the usual notice, and it will be considered 
after the May meeting. 

The meeting adjourned at ten o'clock. 


ROYAL MICROSOOPICAL SOCIETY. 


HE sixth meeting of the session was held on 
T the 11th inst., at King’s College, Strand, W.C., 
the President, the Rev. Dr. Dallinger, F.R.S., in 
the chair. 


Hardy’s Collecting Bottle with Improved 
Stopper.— Mr. Crisp said that, while it was not 
usual to look a gift horse in the mouth, it was neces- 
sary to warn microscopists against the use of Mr. 
Curties’ so-called improvement, which consisted in 
substituting for the original indiarubber stopper u 
rectangular one of glass, which was greased in 
order to make it water-tight. The nuisance in the 
field of a collecting bottle with a greased stopper 
was sufficiently obvious. 2 

Mr. Hardy disclaimed any responsibility for the 
change that had been made. , 

Mr. Crisp exhibited (1) Winkel’s Class Micro- 
scope with movable stage, (2) Tolles“ Clinical 
Microscope, (3) Siebert’s Portable Microscope, and 
(4) Swift’s Microscope for Examination of Disease 
in Skin of Sheep, and having a very long working 
distance, (5) Griffiths and Bertrand’s Objective 
Adapters, and (6) a new form of Finder.“ 

Mr. H.G. M exhibited some new kinds of 

laes. He found that a combination of ordinary 
Plue glass with a peculiar bluish-green glass, known 
as ‘‘signal-green’’ glass, was much more con- 
venient than the usual glass cell filled with solution 
of cuprammonium sulphate. Glass coloured with 
cobalt absorbs most of the rays of medium re- 
frangibility, but transmits, besides blue rays, a por- 
tion of the red rays in the neighbourhood of Fraüu- 
hofer’s line A. The “ 5 ” glass (so 
called from its being used for railway signal lamps) 
is remarkably opaan to red and yellow rays, and 
hence if a piece of it is superposed on cobalt blue 
glass, the only light transmitted by both is that 
which lies between Fraünhofer’s lines F and G, 
constitutinga beam at any rate not less homogeneous 
than that transmitted by cuprammonium sulphate. 
In cases where the double thickness of glass may 
be an inconvenience, as in discs for stage dia- 
phragms, a plate of flashed blue glass may be 
cemented, flashed side downwards, upon the signal- 
green glass, and then the whole of the colourless 
part of the blue glass can be ground away, leavin 
only the coloured film upon the si green, an 
thus forming a plate hardly thicker than the latter 
alone. f . 

Mr. Baker exhibited some object boxes in book 
form for placing on a shelf with books, the objects 
then lying flat. ae 

Dr. C. V. Zenger’s letter was read, describing a 
new mounting medium, consisting of tribromide of 
arsenic in bisulphide of carbon, and giving arefrac- 
tive index of from 1°6600 to 17082. An improved 
slide for viewing the object on both sides was also 
described. 

Mr. C. H. Hughes’ description was read of a stage 
for use with high powers, to prevent the decentring 
of the condenser, especially when used with immer- 
sion contact. Vertical, horizontal, and oblique 
motions are given 2 the te hbo the stage ro- 
mains stationary, but can be ro à i , 

Mr. E. M. Nelson exhibited a drawing of Baci lius 
subtilis made with Dr. Beale’s neutral-tint reflector 
and a l · IZin. oil-immersion objective. 

The President remarked i apon the unusual ap- 
pearance of the object, which was represented as 
i beads without 


52 


literated. His main object was .to show the 


si Page 
r. J. Mayall, jua., described the original rulin 
machine of the late Herr F. A. Nobert (now the 
property of Mr. Crisp), which was exhibited to the 
mectiog. He said he should not enter minutely 
into the details of the construction, as they could 
hardly be anderstood without a close inspection of 
the machine, many portions of which were too deli- 
cate and complex to be handed round to the meet- 
ing. The foundation of the machine was a dividi 
engine calculated to produce parallel divisions far 
finer than could be marked by any ruling point yet 
discovered. The division-plate 20 circles of 
*< dots,” and these were supplemented by extremel 
fine uations on two ds of silver imbedd 
near edge, which were viewed by means of two 
compound microscopes, each provided with eyepiece 
acrew-micrometers of ial construction. The 
movement of rotation was effected by a fine tangent 
screw acting upon a worm on the vertical edge of 
the division-plate. The tangent screw was con- 
trolled by a large milled head about 4in. in diameter, 
and a graduated drum showed the amount of 
motion. The method employed by Herr Nobert 
for obtaining the minute divisions of his teat-plates 
(ranging from , ys .th to .,4y 5th of a Paris line) was 
to convert the radius of the division-plate into a 
lever to move the Se plate on which the rulings 
Were made at right angles to the motion of the 
ruling point. For this purpose, he attached to 
the centre of the rotating division-plate a 
bent arm on which slided a bar of silver, 
having at one end a finely-polished steel point 
which could be adjusted by a scale and vernier so 
as to project more or less beyond the centre of the 
division-plate or axis of rotation. The radius of 
the division-plate thus became the long arm of the 
lever, whilst the radius of the projection of the 
polished steel bone beyond the axis of rotation 
ed the short arm, centre of the division- 
„Plate being the fulcrum. The motion of the short 
arm of the lever was communicated by contact with 
an agate plate to a polished steel cylinder adjusted 
to slide at right angles to the movement of the 
ruling point in V-sha bearings of te. The 
steel cylinder carried a circular metal table on 
which the glass plate to be ruled was fixed by wax 
and clamps. The motion of the lever arms was, of 
course, in arc, and hence the. divisions would not 
be strictly equidistant unless compensation were 
made for the difference in length of the arc and its 
sine ; but since the actual space included between 
the first and last lines of Herr Nobert's test- 
hardly exceeded 1-60th inch, this difference would 


de presighle. The arran t for carrying 
the dimond ` it was, he believed, wholly de- 
£ i by Her Nobert and was a Toot 
ingenious combination of mechanism not in- 
genious in the sense often alluded to by Mr. Crisp, 
which generally meant both complicated and use- 
less, but in the sense of combining inventiveness and 
efficiency. The questions to be solved were (I) To pro- 
vide means to adjust a diamond edge to any angle 
(within required limits) ; (2) to balance it y 80 
that the weight-pressure for ruling might be per- 

; (8) to raise and lower it strictly 

plane—that is to say, mechanically free from 
play, so that the consecutive divisions of the 
Pa ed solely on the motion im- 

(4) to cause 


glass plate by the dividi ine ; 

the diamond to oscillate 
in one plane; (5) to control eee of the lines 
to be ruled; (6) to connect the whole with me- 
- Chanism to insuré an even rate of speed in the 
ruling movement of the diamond. These matters 
bad been worked out by Herr Nobert with extra- 
i 5 as evidenced by the elabora- 
-tion of the adjustments. From the point of view of so 
‘encom pti a mechanician as Dr. Pano. Ponin er 

—to (Mr. Mayall) must publicly 
his obligations for explanations connected with the 
machine—the design of this portion of the machine 
py be much simplified without loss of accuracy 
or deli of action. In particular Dr. Schroder 
metod the whole of the movements might be 
made to act automatically, whereas Herr 
wont through the process of adjusting the dividing 
- engine and winding up the train of wheels for 
each line vuled on his sel par rede = 

demanding prodigious ience. 0 
observed, however, that Herr Nobert had 
always to work with very limited means. 
The success of his efforts must be estimated by those 
who were familiar with his ruled plates, and who 
had com them with others. For the pro- 
- duction of diffraction gratings and ordinary micro- 
meters, where the equidistance of the lines was an 
essential factor, and where the breadth of space 
covered by the lines was so large that the lever 
motion in are of the dividing engine would have 
introduosed errors in the evenness of the division, 
Herr Nobert removed the bent arm from the centre 
of the division plate and substituted a vertical 
cylinder, on which he coiled an extremely thin flat 
, Steel spring having a hook af the free end; this hook 
was a ed to a stud beneath a straight cylinder 
of polished steel, which carried the glass to be 
ed under the djamond, and which took the place 


lateral 
ruli 


ding | gratin 
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of the more delicate arrangement for the test plates. 
The rotation of the division - plate caused the vertical 


g | cylinder in the centre to rotate, coiling the steel 


spring, and thus, after tho manner of a windlass 
hauled along the diffraction-plate carrier at right 
angles to the ruling motion of the diamond. Pre- 
sumably Herr Nobert used the stud and dots of 
the division- plate to divide the diffraction plates and 
micrometers, for the verification of 12,000 consecu- 
tive divisions 100 whieh some o u diffraction 
consisted) by means of the microscope, 
would have been too much for even his patience. 
Mr. Mayall then referred briefly to the prepara- 
tion of the glass plates for the rulings, which 
he said were of specially ‘‘ mild ” . He 
believed that Herr Nobert’s earlier rulings were 
upon artificially prepared surfaces on the slips 
themselves, and that later on (about 1860) he came 
to the conclusion that the melted surface of cover- 
lass was better for his test-plates. Subsequently 
. Schroder instructed him in a method of polishing 
the ‘‘mild’’ glass, which induced him to revert to 
artificial surfaces again. The later test-plates were 
probably all ruled on the prepared ‘‘ mild” glass, 
thinned down to suit righ pore objectives. Mr. 
Mayall said he must defer his remarks on the 
diamond points till the next meeting; he men- 
tioned that the ten diamonds that accompanied 
the machine presented varieties of preparation. 
Some had two worked surfaces brought to a knife 
edge; others one worked surface and one surface 
of fracture meeting in a knife edge ; others had two 
surfaces of fracture meeting in a eedge. By 
reference to Herr Nobert’s memorandum book, 
Mr. Mayall said be hoped to be able to explain 
the character of the diamonds which were noted 
upon as being successful. In conclusion, Mr. 
all said it was abundantly proma by Herr 
Nobert’s work that the perfection of the mechanical 
part of the dividing engine was not the only diffi- 
culty which he had anderstood and conquered. 
There was a still greater difficulty which he had 
understood, and which be had met with a success 
that gave him pre-eminence in this department 
of pr at pea and that was the preparation of 
the diamond ruling points. 
The President ex the thanks df the meet- 
ing to Mr. Mayall for his description of a machine 
which exhibited such an immense amount of 


commendable ingenuity in its construction. He 
thought it must be a source of gratification to the 
society to know that as the e now belonged 


to Mr. Crisp, they might hope at some future 


plates | time to hear more about it, and to see something 


ott — i ‘that this machin 
r. a paper u e 
giving all the details of its bonstrustion with 
ustrations, would be extreme 7 interesting, and 
he hoped that Mr. Mayall would not only describe 
its ections, but would also t out all its 
weak points, which were some even more 
interesting and instructive, as showing the manner 
in which the inventor had been able by practice to 
overcome them. He remembered that many years 
the micrometer ruling machine by Mr. Jackson 
uoed in his hands some of the best work of its 


ackson had, no doubt, 


y 

and it would be in 
Nobert had got over his diffsculties, so as to be 
able to produce bands of lines 
gether unrivalled. 

. Crisp said that Mr. Mayall had kindly under- 
taken to describe and illustrate the machine in a 
future number of the Journal. 


Mr. Mayall said that on looking over Herr 
Nobert’s memoranda, he found that in ruling his 
30-band plate, after satisfying himself that the 
diamond point was in order, next care was to 
5 exactly what wegit was soauiree to give 

e necessary pressure, and no more. © memo- 
randa showed that he began the first band of lines 
with a weight of 5 and reduced the 
weight for each su ve band until he arrived at 
about 3 grammes for the highest band. 


Dr. Matthews inquired if there was any provision | Allman 


made for dropping the point upon the plate on 
commencing a line ? 

Mr. Mayall said this seemed to be one of the weak 
points of machine, for it would be seen, on ex- 
amination of the test pee, that there was frequently 

e 


a small fracture at of a line, and that 
at the end of it there was a dig ht — 
en 


of each line by a hook. 

Mr. C. Beck exhibited a modification of the 
„Complete lamp, fitted with a shallow glass 
reservoir instead of the original one of metal. It 
was thought this alteration would tend to prevent 
condensation or ‘‘ sweating ” of the n upon 
the surface. He also ited a Vertical Illumi- 
nator, with a new form of diaphragm. 


Manon 20 1885. 


Dr. Van Heurck’s note was received sending a 
copy of Prof. Ahbe’s opinion on the ph phs 
of the ‘‘beads’’ of Amphipleura pell in 
which he stated that he no reason to doubt the 
reality of the beads. 

Mr. Crisp said there was one very curious mis- 
apprehension in connection with this diatom dis- 
cussion. Dr. Flögel, it would be remembered, 
inveighed somewhat strongly against Prof. Abbe’s 
theory, which he consid to be antagonistic to 
his researches. The fact was, however, that Prof. 
Abbe had always considered Dr. F logel’s methods of 
investigation as the only proper and rational ones 


in diatom striæ, and his own theoretical 
views strongly confirmed this. 
Dr. J. D. Coz’s note was read as to actinic and 


visual foci. Statements have recently been made 
that with modern undercorrected mi ic 
objectives there is no difference between these foci, 
and that no allowance need therefore be made in 
focussing. Dr. Cox, while finding this correct for 
the generality of objects, remarks that it does not 
a fy wien amplifications are in question. 
Whea powers of 1,500 and 1,600 are used for photo- 
mier 1 „ there is a distinct difference between 
the two foci, and it is, therefore, still necessary to 
give ular attention to the focussing in order 
to obtain sharp photographs. 

Mr. J. Kitton’s remarks on Balsam of Tolu 
were read as follows :—It is stated in the February 
number of the ee that this medium is objec- 
tionable for moun urposes, as crystals are a 
to dorm in it sooner or later. I tried it shortly 
after reading Dr. Kain’s recommendation (an 
September faat) and have now over one andred 

tions in this medium. In February I went 
through them with some trepidation, but was grati- 
fied to find that no symptom of crystallisation had 
appeared. This I should Lave attributed to the 
short time that had elapsed since the preparation 
had been made, had it not been stated that recent 
preparations 1 about the same time as mine) 
are already full of crystals. I can only account for 
this by sapponng Mat ae tom a variable in ite 
composition, or my m of preparing an 
erT revents tallisation. Dr. Kain recom- 
men hol or chioroform as solvents ; I employ 
benzole. I remember some P p ago inquiries 
were made as to the cause of crystals sometimes 
occurring in arations made with balsam or 
dammar dissolved in chloroform: as I never found 
them in my own preparations made with pure 
balsam I attribute a to the „ 
after I began usin u a co orm 
58 that suse of his slides were spoilt by a kind of 
ot R ton, a he Pe af bang like a 
delicate cobweb. aving no a r appear- 
aneo in balsamed slides that had been oret atad 
and in eonsequence the balsam had become brittle, 
I have sometime una: omea of o — 
cleaning off the su uous . su 
change of ture, such as the heat of the 
will produce it. The appearance is caused by in- 
numerable fissures permeating the film of balai. 
Tolu, if hardened too much, will, no doubt, act in 
the same manner. Tolu of tly higher 
refractive index than Styrax is i for many 
forms, and I hope that the defect may be remedied 
eithor by the use of benzole or by making the 
Tolu less hard. 

Dr. G. D. Brown’s letter was read as follows :— 
En the current No. o: a ce ‘Challenge 55 
Mr. Busk's on the er z 
tthe use of the chitinous elenven at as 


of the Polyzoa is entirely due to Mr. Busk. 
me to call attention to Mr. Buske first mention of the 
subject —viz , in the Journal of the Linnean 
Zoology, Vol. XV. (1881), 2 357. Im this paper 
he adop‘s and develops the corroborating th: 
opinion of the importance of these organs in this 

ion; but he himself states that he is indebted 
for the s 


ion toa 
in the Proceedings of the 


when 1 to the action of carbonate t Lime 
and a colloid. From experiments made by Mr. 


seen that the surface of the glass was di 
and microsco 


dimmed, 

examination showed that this 

was due to pita, 
which evidently 5 to the paints of 


loyed. Further ents dy the 

ere detailed, showing that he had 3 
to be so deposited by mixin potash 
and chloride of lime in solutions of gum, albu- 
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men, glycerin, and gelatin, and that in each case, | that this was a new form, and that it was really 
except that of gelatin, the dimming of the glass the cause of the disease. It had been named 
from the same cause had been observed. Some | Bacillus alvei. 

slips of ivory and mother o' pearl were also] Mr. Dowdeswell regarded this communication as 
eroded one of great interest, and especially remarked upon 


d in the same way by the glycerin solution, i 
and it was inferred from this that the substances | the fact that this was the only instance he had heard 
of in which the virus of the ase had been taken 


mentioned had been eroded by purely molecular 
action. Tne observation, it was considered, | in with the food instead of being communicated by 
inoculation. He felt that were greatly 


Offered an explanation of the effects of boring 
indebted to Mr. Cheyne for so clearly demonstrating 


sponges upon shell and rock, as well as of the 
omena of the similar removal of shell and the methods employed for the observation of the 
development of the organism. 


bone in the process of their remoulding. 
The president thought that Dr. Ord’s com-| Mr. Crisp said that that was not the only claim 
which Mr. Cheyne had opon their admiration, as it 


munication was oue of remarkable interest which 
appeared to open up a new matter for promisin 

organised the Biological Laboratory at the Health 
Exhibition, which had proved so great a success. 


investigation, and which he hoped Dr. Or 
bimselt would develop at greater length in a form 

The ‘President expressed his regret that the hour 
was so late as to preclude the possibility of further 


for publication. 
r. J. Charters White mentioned, as bearin 

F discussion on the paper, in which there were many 

points of exceptional interest. 


upon the subject, the molecular disturbance whic 
Mr. Fowke read a paper On the First Discov 


took place on the surface of glass in the case of 
photographic negatives. ery 

of the Comma Bacillus of Cholera,” illustrating his 
remarks by photographs and drawings. He showed 


star colours, and proposed that the objects should 
be simultaneously observed. 

The president said Dr. Copeland, of Dun Echt, 
had been kind enough to call his attention to the 
occultation of Juypiter’s II. satellite by its own 
shadow on the night of February 19th. The 
evenin „F which began exceedin Hy clear, had, how- 
ever, turned foggy later on, an miseed the most 
important part of the obeervation. He presented a 
list of 32 red stars, which, so far as he was aware, 
were not included in Birmingham’s or any other 
red star catalogue. Several of them had been 
discovered by photography. In the zone at present 
being photographed, the great nebula in Andromeda 
occurs. The nebula appears much more sharply 
defined on the p. side, and several dots appear on 
the negative s. p. the nucleus, which are probably 
additional stars; though the difficulty of 
determining which were stars and which were 
specks on the plate was very considerable, 
and it was quite possible that some of the stars 
entered in the drawing would turn out not to be 
stars at all. On the s,f. side of the nebula a star of 
6:5 mag. is buried in the nebulosity, which seemed 
more diffused at this part, the north being very 
sharp. The limits of the nebula, as laid down by 
Argelander, and those on the negative agreed ve 
fairly, with the exception of the s p. portion, whi 
seemed to bs less in the photo. than in the telescope. 
The nebula was, no doubt, deficient in . 0 
light; whilst the Orion nebula, on the contrary, 
very quickly penetrated the sensitive film. The 
equivalent star itude of the centre of the 
nebula varied in Pickering’s photometer from 6:1, 
a oe 11 ae 1 last ol 4'8 a 175 

ovember, whilst the photographic magnitudes 
pr N wee Royal f 

rof. Piazzi Smyth, nomer or 
SOCIETY. Scotland, described some interesting phenomena. 


HE sixth meeting of the session was held on | attending the dua pp aranes of Aldebaran at the 
T March 9 i i t6 


Dr. Matthews said there were certain kinds of 
lass which apprared to reo spontaneous 
. this was particularly noticed in the 
case of the very old glass found in tombs and 
causing the iridescence. 

Mr.G. D. Brown said that a somewhat similar 
effect had been observed in the case of old glass in 
„ particularly those which faced the south- 


Ww 
Prof. Stewart thought that the disintegration of 
glass which was the cause of the colours referred 
to, belonged to a different category, as indicated 
by Sir David Brewster in a paper which he pub- 
lished upon the subject. In examining decomposed 
glas the primitive surface might be frequently 
observed to be broken up into concentric films, 
frequently following definite lines. When this 
layer breaks off it leaves the surface pitted with 
depressions. There were, he though 

some difficulties to meet in endeavouring to accoun 
for all the phenomena by molecular movement, 
as, for instance, in the case of Hydractinia 
arborescens, where a film of chitin separated the 
protoplasm of the organism from the incrusted 
shell. As regarded the boring powers of certain 
sponges and the removal of lime, he thought that 
suggestion of Dr. Ord was very likely to be 


yan ago by two Evglishmen, Messrs. Brittain and 
e 


wayne. 

Mr. Maddox pointed out that it was by the 
breaking up of the rings discovered by the original 
observers that the so-called ‘‘comma ”’ bacilli were 
formed. 

The President announced that the second con- 
versazione will be held on April 22nd. Sixteen new 
Feilo we were proposed and elected. 


LIVERPOOL ASTRONOMICAL 


. last occultation. m., the moon being high 


A paper by Dr. Klein was read on the dark spots| Up in the aky, and with the star close outside its 
between b and Gambart. These spots | dark limb, formed a very pretty but faint group in . 


were only visible under a high illuminati d | the little telescope, for the sun was still shining. 
A — enigma to Unfortunately the air, although quite free fro 


air 
actual cloud, was so full of illuminated ooal smoke 
as to quite conceal any trace of the dark limb 
whereat the star was to be presently occulted. 
Presently, while he was still earnestly looking, the 
star disappeared, so suddenly and completely that 
he called to his assistant mark,” with the utmost 
confidence, though, fortunately, without taking his 
eye from the telescope. Almost immediately he saw 

o star again for 2 6 seconds, when it disappeared 
once more, and this time finally. As to the heretical 
feature of seeing two immersions of the star, he 
gave it simply as it occurred ; though he would 
have had more confidence in its being a reliable 
observation if the dark limb had, at the time, been 
visible, or if the telescope had been larger and 
under the protection of the dome on.so gusty and 
inclement a night. : 

In submitting a voluminous report from the 
planetary section on Saturn, Mr. W. S. Franks 
said fow prefatory remarks were needed. He had 
issued a circular last October directing the atten- 


work on the moon; but he did not include them in 
his map, because they were of too evanescent a 
character, and being only visible when the sun 
attained a high altitude, and, of course, when the 
true shadows had departed. They were traversed 
in every direction by rays, and it was almost im- 
pointe to determine their exact positions. Schmidt 
, however, always been anxious that their 
mystery should be solved, and he had urgently 
commended a close study of their a ces and 
positions. For a more exact knowledge of the 
physical nature of the moon, the discovery of the 
true nature of these spots was of the greatest im- 
rtance. Respecting his own observations, which 
been already reported, he had not been able, 
during a considerable number of years, to perceive 
anything that would tend toa decisive conclusion 
as to the real nature of these formations ; but, after 
many vain efforts, he had been able, only last 
January, to fix the positions of a number of these 
spots, so that their identity under high illumination 
could not leave any uncertainty. 

The region E. of Copernicus showed numerous 
dark and frequently isolated hills, from about 
328 English feet in height down to the finest spots 
which had the ap oe under a high wer of 
isolated masses of rock, and which were only visible 
under the most faveurable circumstances. Quite 


body acted upon, and finally preduce the observed 
effects 


Mr. Cheshire thought that there was a curious 
mathematical side to this question as bearing upon 
the velocity imparted by the stroke between the 
heavy molecule of the colloid and the lighter 
ediecule of the lime. 

Dr. Ord replied to the remarks that had been 
made, and exhibited a specimen and also en- 
larged di of a spheroidal calculus of uric 

id, found in the kidney of a patient, surrounded 
by a layer of a chitinoid nature, and showing ex- 
tensive erosion of the uric-acid nucleus by its 
colloid investment. 


wonderful clearness and tranquility of the air 
to scrutinise them very At this 
time the remarkable crater, indicated by 
Schmidt as m, had already shown its grey 


He regarded as of special tical 

a the power of obtaining black ground Alami: 
nation with objectives of the largest aperture. 

Mr. Cheshire and Mr. Cheyne’s paper On the 


shadow immerged contrast in colour was vi 
History of a New illus (B. alwei) ” tine 


parent, the satellite being still of the same 
ei e ost black 


was introduced by Mr. Cheshire, who said that Gambart Ca perforated, like a sieve, with | whilst the shadow was alm . ; 
attention had been called to a very serious disease | the smallest craters. He had been observing a| Mr. R. C. Johnson, ERASI A obeerving the 
which had prevailed amongst hive bees, attacking | faint dark streak whieh a to be sweeping | same transit through one of Cooke’s Jin. refractors, 


had been particularly struck with the dark col 
of the satellite. It could, in fact, only be dis- 
tinguished from its shadow by its smaller size and 
the postion it sa a on the = 5 A ated ne 
largo photographs were presen society by 
Mr. a A. Common, and a monograph of the Orion 
nebula by Mr. W. S. Franks. unanimous vote 
of thanks was accorded to the donors. Eleven 
gentlemen were elected members, and 11 candidates 


were proposed. 


black spot at the S. border. It appeared in the 
region where numerous craters of the very smallest 
kind exist, but could not be identified with one of 
them, and it certainly had not been visible a quarter 
of an hour earlier. i 

Mr. W. 8. Franks, F. R. A. S., was glad to see that 
Mr. Gage was taking up star colours, Which. he 
thought, was an interesting but neglected bran 
of astronomy. Ever since the time of Sir W. 
1 the colours of double stars had been care- 


naked eye stars 2 5 8 3 IE American · produotion of Bessemer steel last 


; : ear amounted to 1,538,355 tons, being a decline 
eee | sistem tin gs fe peons 
well as of associated stars, and it was by his advice 40 5 es American production o was 
that he had made some observations of the colours » 140, nee 


state. Ou careful investigation, however, 

sale aaa that the disease was due to a bacillus, 

the bres themselves, including the queen, 

suffered from it. It was satisfactory to be 

able to announce that the discovered that the 

disease yielded very readily to treatment, which 

por ee in feeding the larve with a syrap con- 
taining 1-600 per cent. of phenol. 

Mr. Cheyne followed with a detailed explanation 
of themethods adopted in tracing out the life-history 
of the Bacillus, and exhibited in illustration a series 
of tabes and bottles in which its propagation had 
been carried on. It was not ble to rely upon 


the as determining whether the Bacillus was | of nearly all the naked eye stars visible in As far as can be at present estimated, there were 
a new form ee completion of a series | latitudes between 1877 and 1873. He intend about 3,572,155 tons of pig iron made in Germany 
of experiments observations enabled him to say | probably next winter, to form a new catalogue of last year. 
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SCIENTIFIC NEWS. 


E learn from Dun Echt Circular No. 93 
that M. Raoul Gautier, of Geneva, has 
communicated some interesting particulars re- 
specting the return of Tempel’s periodic comet 
1867 II. It appears from M. Gautier’s calcula- 
tions that the disturbing action of Jupiter, in 
the interval 1879 to 1885, will retard the comet's 
approach to the sun by 148 days, besides con- 
siderably enlarging the orbit while decreasing its 
eccentricity. As the comet will not approach the 
earth within one and a half times the distance of 
the sun, it is doubtful if it will become visible 
even in the most powerful telescopes. The fol- 
lowing ephemeris gives its calculated place for 
Berlin midnight (11°6 G. M. T.): 
R N. Dee 


. A. . : 
March 21°6 12h. 5m. 128. 18° 25 · 4 
April 10˙5 11h. 49m. 248. 18° 57 7’ 

M. Borrelly, of Marseilles, discovered another 
minor planet on the evening of the 13th inst. 
Its position at 9.7 on that evening was R.A. 11h. 
6m. 13s., N. Dec. 7° 9’ 17”. This is the thir- 
teenth minor planet discovered by M. Borrelly, 
and, according to the Times, isthe first discovery 
amongst these bodies during the present year, 
If so, it will reckon as No. 245; but we believe 
that Mr. Pogson, at Madras, discovered the first 
this year, whilst searching for Isis on the 6th of 
February. 

Observers in the West of England will have 
a chance of observing the occultation of Alde- 
AE on Mae! 21, as it will have an altitude 
of 41°. 


The Royal Society of New South Wales offers 
prizes for the best communication on each of the 
following subjects, by way of encouraging ori- 
ginal research: — The Anatomy and Life- 
hiatory of the Echidna and Platypus; the 
Anatomy and Life-history of Mollusca peculiar 
to Australia ; and the Chemical Composition of 
the Products from the so-called Kerosene Shale of 
New South Wales. The communications must 
be sent in not later than May 1, 1885, and pro- 
vided it is of sufficient merit, the best on each 
subject will be awarded the society’s medal and 
£25. The subjects for 1886 are:—On the 
Chemistry of the Australian Gums and Resins; 
on the Tin Deposits of New South Wales; on 
the Iron Deposite of New South Wales; and 
List of the Marine Fauna of Port J ackson, with 
descriptive Notes as to Habits, Distribution, &c. 
The subjects for 1887 are:—On the Silver Ore 
Deposits of New South Wales; Origin and Mode 
of Occurrence of Gold-bearing Veins and of 
the Associated Minerals; Influence of the 
Australian Climate in producing Modifications 
of Diseases; and On the Infusoria peculiar to 
Australia. Jor each subject the prize is £25 
and the Society’s medal, and the communications 
must be addressed to the hon. secs. at the 
Society’s house, Elizabeth · street, Sydney, and 
reach them not later than May 1 in each year. 
The Society is fully sensible that the money 
value of the prize will not repay an investigator : 
but it hopes that the honour will be regarded as 
a sufficient inducement and reward. The com- 
petition is open to all, but a prize will not be 
awarded to a successful competitor should he 
happen to be a member of the Council. Com- 
munications to be successful must be either 
wholly or in part the result of original observa- 
tion or research on the part of the contributor. 

The Minister of Education in France has 
appointed a commission to report on the oppor- 
tuneness of extending the decimal system to 
astronomical distances and time. 


A plan for the transmission of the mails be- 
tween Paris and London by the pneumatic pro- 
cess, devised by a M. Berlin, is attracting con- 
siderabłe attention. The pneumatic tubes or 
subway would be laid down along side the ex- 
isting railways for convenience sake. The total 
distance between the two capitals is 475 kilo- 
metres (295 miles)—viz., Paris to Calais (rail), 
184°5 miles; Calais to Dover (Channel), 24˙2 
miles; and Dover to London (rail), 86:3 miles. 
The pneumatic subway would be constructed of 
cast-iron pipes of 16°3in. in diameter and 13ft. 
lengthe, connected by means of indiarubber 
joints. This arrangement is claimed by the in- 
ventor a8 giving great flexibility and elasticity 
to the whole, and of making it water-tight be- 
sides. The carriage suggested is composed of a 
wire frame covered by a sheet of asbestos cloth 
with a metallic warp. This covering would have 
a kind of metallic brush coating, to enable the 


compressed air to dilate to a certain extent around 
the truck and cool the latter, thus counteracting 
the heat produced by the friction. The truck 
would travel the distance between the two 
capitals in one hour, and a truck could be de- 
spatched every ten minutes. An engine of from 
20 to 30 horse-power would be sufficient to pro- 
duce the required vacuum. 


F. R. S., writing to the Times in reference 
to a recont colliery disaster, expresses astonish- 
ment at the neglect of owners to avail themselves 
of the simple means which science places in 
their hands for enabling explorers to carry out 
their humane work with comparatively little 
danger from suffocation by the deadly after- 
damp. Mr. Lindsay’s plan for placing iron 
nails in the mouth is practically valueless, as 
the quantity of carbonic acid gas thus absorbed 
is inappreciable; but a respirator filled with 
cotton-wool and slaked lime or caustic soda, or. 
better still, a cylinder filled with the same 
material carried on the back with a flexible 
breathing tube and mouthpiece, will enable an 
explorer to remain for some time in an atmo- 
sphere charged with choke-damp which would 
be at once fatal if inspired directly. 


A Skrivanow battery, which is contained 
within two small boxes 10in. long, Sin. wide, 
and Cin. high, is said to be capable of supplying 
an arc lamp of 600 c.p., or 75 small incandescent 
lamps. It is the chloride of silver form of the 
Skrivanow battery, and a large number of cells 
can be put into a small compass. Extraordinary 
statements about this battery may be expected, 
and one of the electrical periodicals warns local 
authorities to“ consider what is being done to 
provide at far less than the cost of gas a more 
brilliant and beautiful illuminant.’ 


Prof. Ayrton having been appointed to the 
chair of Physics at the Central Institution of 
the Oity and Guilds of London Institute, Prof. 
Silvanus P. Thompson has succeeded him as 
principal and professor of physics at the Finsbury 
College. 


Dr. Venable contributes a paper to the Amerie 
can Chemical Society, in which he shows that 
spring water which had passed through 200 yards 
of galvanised iron pipe took i alone grains of 
zinc carbonate per gallon. The French Ministry 
of Marine prohibited the use of galvanised-iron 
tanks on board men-of-war some time ago; but 
they are extensively used in this country, and so 
are zinc-lined cisterns. It would be interesting 
to learn how much zinc is contained in our cistern 
water. 


Prof. Charles E. Munroe reports in the Journal 
of the American Chemical Society a case of 
spontaneous decomposition of explosive gela- 
tine.“ The liability of this substance to decom- 
position cannot be too widely known, as it is 
now largely used for blasting purposes. 


An electrical exhibition will be held in the 
galleries of the Paris Observatory, under the 
auspices of the Société Internationale des Elec- 
triciens. It will be inaugurated on the 2lst 
inst. by M. Grévy, president of the Republic. 


The photographic work is being ee. 
continued at the Paris Observatory by MM. 
Paul and Prosper Henry. One of their latest 
productions is a fine photograph of the cluster in 
Perseus, showing the stars down to the 13th 
magnitude. The negative was obtained in 
50 minutes with a 6'3in. object- glass of 83in. 
focal length; it has been enlarged four times, 
and reproduced by helio-engraving. These 


copies are on a scale of bin. to a degree, and. 


contain 509 stars. 
. EI 


Soluble Glass.—To apply soluble glass for 
the preservation of porous materials, take a 
solution of silicate of potash of 35° Baumé, dilute 
it with twice its weight of water, paint with a 
brush or inject with a pump, give several ooats. 
The Pottery and Glassware Reporter says:“ Ex- 
perience has shown that three coats applied on 
throe successive days are sufficient to preserve the 
materials indefinitely, at a cost of about 15 cents 
per square yard. When applied upon old materials, 
it is necessary to wash them thoroughly with water. 
The degree of concentration of the solutions to be 
used varies with the materials. For hard stones, 
such as sand and freestonea, rock, &c., the solution 
should mark 7° to 9° Baumé ; for soft stones with 
coarse grit, 5° to 7°; for calcareous stones of soft 
texture, 6° to 7°. The last coating should always 
pe Sp pled with a more dilute solution of 3° to 4° 
only. 


LETTERS TO THE EDITOR. 


— — 
{ We do not hold ourselves responsible fof the opinions 4 
communications should be drawn up as 5 


AU communications shouid be addressed to the Eprtor of 
he Noel Meonanio, 832, Strand, V. C. 

AR Oheques and Post-ofice Orders tobe made payable to 
J. Passmore Epwaxrps. 

„% In order to facilitata reference, Oorresp be 
speaking of any letter previously inserted, wii] by 
mentioning the number of the Letter, as wel as the page on 
which t appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects : For such a may 
have sme parti cular . ane 3 3 25 
nature of such a person or such a fountain, as 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little aes of his, 
will undertake to write the whole body of physicks a viee 
from whence great inconveniences ve their original. 
~AMMontaigne’s Kesaye. . j 


— — 


THE TOTAL SOLAR ECLIPSE IN 
SEPTEMBER, 1885. 


[23950.]—So many inquiries have been addressed 
to me recently by readers of the Enciish Mronamic 
resident in New Zealand, and so much interest 
appears to be taken in reference to the forthcoming 
eclipse of the sun, the central line of which passes 
through that colony, that I have thought it worth 
while to compun 5 . various 

laces mention ow by the y grapl 

method which I have recently devised, and a PAN 
is go admirably adapted for the purpose. A total 
solar eclipse is a rare and unique phenomenon in 

d ; such an event has not occurred for many 
generations, and many generations more must 
occupy our places before there will be an opportunity 
of witnessing such a spectacle. The inhabitants of 
New Zealand may therefore congratulate themselves 
that they are permitted to behold a sight which the 
oldest inhabitant of the mother country has been 
precluded from seeing, and it isto be hoped that 
some useful additions to our knowledge in regard 
to the constitution of the sun, its chromosphere and 
corona, may be the outcome of the observations 
which scientific people at the Antipodes may make 


on this auspicious occasion. : 

I 5 then, to give the following as tbe times 
and angles which mark the course of this eclipse at 
different places: — 


At We n, lat. 41deg. 20min. South, geo- 
graphic ; long. 11h. 39min. East. 
h. m. 8. 
The eclipse sae at 18 40 15 Mean astro. 
j middle ,, 19 44 45 nomical time 
70 ends ,, 20 56 20 í at Wellington. 


Duration of totality, Imin. 53sec. 


ane from vertex at beginning, 50deg. towards 
est. 


Anglo from vertex at ending, 107deg. towards East. 
For direct image. 


At this place the eclipse is total. 


At Castle Point, lat. 40deg. 54min. South, geo- 
graphic; long., 11 hours 44min. 66sec. East. 


h. m. s. 
The eclipse begins at 18 45 47) Mean astro- 
„ middle „ 19 62 O'nomical time 
5 ends „, 21 2 -0) at Castle Point. 


Duration of totality, 1min. 58sec. 
Angle from vertex at beginning, 62deg. towards 
West. 


Angle from vertex at ending, 106deg. towards East. 
For direct image. 


At this place, also, the eclipse is total. 


At Masterton, which is not very remote from 
Castle Point, the eclipse begins at 18 hours 44min., 
and ends 21 hours Omin. Castle Point mean astro- 
nomical time. The eclipse will be total, and the 
angles the same as those at Castle Point near. 
The time of commencement and end of totality 
may be computed by subtracting and adding the 
semi-duration of totality from and to the time of 
the middle. : i 

At Napier, lat. 39deg. 30min. South, geographic ; 
long. 11h. 48min. East. 


h. m. s. 
The eclipse beginsat 18 47 20) Mean astro- 
18 „ middle, 19 54 50 nomical time 
75 „ ends , 21 6 40) at Napier. 


Magnitude = 0-98—i.e., 98 parts of 100. 
a from vertex at beginning 58deg. towards 


Angle from vertex at ending 105deg. towards East. 
For direct image. 


At this place a thin rim of the solar diso will be 
seen on the upper part of it. 
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At Dunedin, lat. 46deg., 60min. South 
graphio ; long. 11h. 22min. East. gi 


h. m. 8. 
The eclipse beginsat 18 30 40) Mean astro- 
57 dle ,, 19 35 20 nomical time 
„ ends 20 42 20) at Dunedin. 


99 
eg, wea = 094 —i. e., 94 out of 100. 
A m vertex at beginning 67deg. towards 


Angle from vertex at ending 109deg. towards East. 
i For direct image. 
At this place a thin rim of the solar diso will be 
seen on the lower part of it. 
* inhabitants of Australia Riy only see this 
as a very pee one, and the only place for 
which I have obtained results is Sydney. The 
mists and fogs of the rising sun will 
probably, prevent any 
it will be interesting to see the sun emerge out of 
the ocean y eclipsed, with considerably 
more than half of the lower part of his globe hidden, 
or rather cut out by the disc of the moon, if the 
weather should prove favourable. Twenty minutes, 
however, will have elapsed beyond the time of 
greatest phase at the instant of sunrise. 
At Sydney, lat. 33deg. 51min. 41sec. South, geo- 
graphic ; long. 10h. 4m. 51s. East. 


h. m. 8. 


most 


The eclipeo begins at 16 57 20) Mean astrono- 
” middleat 17 50 ot nomical time 
55 ends at 18 61 0) at Sydney. 


The sun rises at 18h. 10m., and the magnitude at 


hase, which, of course, will be invisible, | the lim 


greatest p 
will be 0°85, or 85 parts out of 100. 
Angle from vertex at pogron ing 40deg. towards W. 
” ” „ ending 142deg. „ E. 
For direct i : 


image 
James Pearson, M. A., F. R. A. S. 
Fleetwood Vicarage, March 12. 


BESSEL. 


(23951.] —Tmz question of the shadow of Bessel 
being double-peaked was discussed some time ago, 
and in the Astronomical 8 for January, 1884 
per by Mr. T. Gwyn Elger on the 

subject. it may be worth recording that on 
20, 1885, 8h. to 9h. 15m., I saw it with 

two erable peaks, the crater being full of 
shadow and the terminator on Eudoxos. The edge 
of the shadow was somewhat ragged, and it was 
rather broader on the sonthern wall of Bessel than 


gh. 16m. 
led to the discussion, and which was also made at 
morning illumination with the terminator on 
Eudoxos. The other sketches mentioned were, I 
believe, made at sunset. My sketch does not 
show the horns so long as they are in Mr. Birt’s, or 
the hollow between them so deep. M.A. 


OOOCULTATTION OF ALDEBARAN. 


[23952.]-—THE disappearance at the occultation 
of Aldebaran on Feb 22 was not seen, owing 
to clouds, but a few minutes before the reappear- 
ance they cleared away, leaving the moon per- 
feetly clear in a blue sky. The moon was crisp and 
d though at moments there was a little passing 
mist. The edge was rippling gently at first, but 
scarcely at when the star appeared. Its ap- 

was very sudden, and its progress till its 

al clearance from the limb very rapid. The first 
seen was half of two diffraction rings, which 
sprang into view; in about two seconds 

more the star itself appeared equally suddenly, and 
in six or eight seconds more it was perfeotly clear 
from the limb. When the star itself appeared two 
started into view from it, and remained until 


its ordinary appearance, with the diffraction rings 
surrounding it equally on all sides. When the 
star first appeared it was a very deep crimson. I 
-believe this crimson hue was also visible on the two 


JUPITBR—DARK TRANSIT OF 
SATELLITE III. 


be the case bare, definition 


8 


distinct vision of it; but Several 


y | however, 


‘Wings sta 
it was quite clear from the limb. Then it assumed | be 


ren 


the great south belt seems to me rather er in 
colour, and the great north belt somewhat darker. 
The outline of the Great Red Spot is still very y plainly 
visible with my 3 Calver as a pale oval 
line; it is preceded in the same latitude by a small 
Tiy grey spot, and is followed at an in of 
about 11 hour by a dark crimson streak, which is 
followed after 1} hour by a small crimson spot, 
and this in by another somewhat pees: ese 
three last fie just within the southern of the 
groat south belt. About 31 hours before the Great 

d Spot reaches the central meridian, a dusky patch 
a little north of the Equator crosses the c.m. 
brilliant spots are to be seen in the Equa- 
torial regions, and a long wavy bright streak in the 
South Polar regione | 

On March 13, on going to the telescope at 
19h. on. to Began 35 N e a round 
grey spot, just wi © no of the grea 
Lorth red belt. ‘This I to de a Satellite, 
as it was not dark enough for a shadow. On refer - 
ence to the Nautical Almanac my suspicions were 
confirmed, as I found that III. was in transit. 
Thin clouds scudding before a high wind, at times 
ut I saw the Satellite when- 
ever the sky wasclear until 22h. 10m., when clouds 
passed off at 22h. 26m. I 


SATURN. 


(23954.]—To-nicur, during exceedingly fine air, 
I ‘was surprised to see (with 800 on the 10in. 
dialyte) a 8 sharp, fine, black line, in 
place of Encke's division on the outer ring. I was 
unprepared for, and not looking for this line, so 
that there was no mistaking the appearance which 
was seen in both ansæ, and nearly all round the 


ring. 

Tam very glad to have this to add to my former 
remarks, and it would seem, in conjunction with 
my late observations of the bright inner edge of 
the outer ring, which was absent on this occasion, 
to favour the theory of variability. The night, 
was exctedingly fine. 

Herbert In 


Champion-hill, S. E., March 14. | 


‘A PLEA FOR GOOD MANNERS.” 


f23955.)—I mave read Mr. Ledger’s letter in 
our issue of March 6th, and heartily concur with 
im in his wish to see personalities avoided, and a 
more serious tone adopted in ot the grave 
evils of endowment hunting. Iam fully willing to 
l apa of mg as to ube is 
dignified and proper language to use in a scientific 
5 and to own that Clerk-Maxwell and 

e Mor and other men of great weight have 
indulged a curious sense of the ludicrous without 
injuring their usefulness. Butin an uphill battle, 
such as those who oppose the endowment party are 
attempting to fight, it seems to me that one cannot 
adopt too serious and Parliamentary a tone. 

In remonstrating recently with a friend who 
feels quite as I do about the injury to science 
which is caused by the search after endowment 
but who allows his indignation frequently to find 
vent in strong and not always dignified language, 
he replied to me: I wonder how far Lord Ran- 
80 Churchill would have secured a bearing if be 
had adhered to the polite phrases you recommend? 
My friend seemed to hold that we had arrived at 

will arrest attention. Ido 
not agree with him. I think that, whatever may 
earnest man will always 
pinions will in time be 


where the self-interest of his hearers is thwarted— 
and it may be presumed that at first they will be 
against him—he is likely to lose ground by using a 
single word which his opponents can take excep- 
tion to. They will devote their time to criticising 
his lan rather than to answering his - 
ments ; and he will find that a large proportion of 
his hearers are so weak, that they will be led to be- 
lieve that making an uudignified joke isa crime, 
while helping a job is not. A. O. Banyard. 


VIOLINS. 

23956.]J—Ix replying further to ‘‘Orderic Vital? 
(23916), I may add that excellency in violins is not 
confined to any special form of aes or outline, 
or to any exact thickness of wood, although it is 
now definitely known between what extremes of 
thickness success may be looked for. It may, how- 
ever, be stated generally that the high model, by 


which is understood an elevation of more than about 
zin. in the back and belly, conduces to a sweet and 
mellow tone without mu wer; and in the best 
instruments of this class there is often found a 
quality of tone more or less wanting in the majority 
of flat models. Some of the violins of Steiner are 
so high as to appear quite tubby, and the tone is 
described by Davidson as being pure and liquid, but 
not powerful, which renders them particularly well 
adapted for use as chamber instruments. The 
ers who followed the Amatis, the chief of whom 
was Stradivarius, ually found out that the flat 
model was the best for the production of an intense, 
deep, fall, and broad tone, and that the curvature 
should be gentle and easy, and free from any 
abrupt elevation. Violins of a flat model are often 
found to possess power at the expense of quality. 
The most renowned makers combined these two 
desiderata with more less success; but to Stradi- 
varius belongs the honour of having combined in 
the highest degree all the different qualities which 
can be desired in a violin. His finest instruments 
are described by Davidson as ‘‘ possessing the fol- 
mellowness 


lowing esteemed qualities: delicacy 
free power, penetrating brilliancy, and roundness of 
tone.’’ The character of the curves vary much 


in the high models, but in the finest Strads they are 
entle and harmonious with an elevation of about 
in. The accompanying sketch is reduced from a 
full-sized working drawing of a Strad of the most 
finished elegance in a recent work, entitled ‘‘ Violin 
Making, as it Was and Is,’’ by Edward Heron- 
Allen. The curve is that of the belly lengthwise, 
and it will be noticed that there is rather more dip 
at the neck end, A, than at the tail, B. It is, how- 
ever, difficult in a reduced drawing to catch the 
exact character of a curve which cannot be drawn 
with ompa 
The difficult question as to what constitutes the 
superiority of one violin over another remains yet 
to besolved. It cannot altogether bein form and 
workmanship ; otherwise copies would more fre- 
quently be equal to the originals. Oneof the most 
important points (if not the most important) is, un- 
doubtedly, the quality of the wood. e know 
that old makers A peo great attention to this, and 
that sometimes they only used wood cut from the 
south side of the tree. Many of the Cremona 
fiddles have pieces added on to the widest part of 
the back, in order to utilise wood of good quality, 


_| which would otherwise have been too narrow. 0 


climate of Italy may also be specially suitable for 
the seasoning of the wood. e have heard a good 
deal lately about the Italianising of the human 
voice by breathing artificial Italian air. Possibly 
wo may next hear of the Italianising of wood for 
fiddle makers! It is now well known that violins 
made from wood artificially seasoned by heating or 
steaming, are, in the long run, a complete failure. 
Another most important point is the suitability of 
the back and belly to each other. Each may be 
cure in themselves, but when unsuitably mated 
like human beings) discord, instead of harmony, . 
vails. Every piece of wood gives out some note 
and it has been found that there is a difference of 
about one note between the back and belly of those 
of Strad.’s best fiddles which have been dissected. 
It bas also been found that the mass of air in the 
best instruments of Strad. and Guarnerius gives a 
note of 572 vibrations in a second. There is, how- 
ever, no evidence that these and similar theories 
were known to the old makers. There is consider- 
able difference of opinion as to the theoretical 
knowledge which they possessed. There are the 
premeditation and the consequential theories. The 
author of How to Choose a Violin” states the 
following facts in favour of the latter: That the 
Cremona neck was shorter than at present; that 
the standard of pitch was much lower ; that, there- 
fore, the tension of the strings and general pressure 
was much less ; that the old instruments well bear 
the additions of long necks, thicker strings, and 
much increased strain ; that, being strong enough 
to do so now, they must originally have been much 
too strong in proportion to the then existing strain 
to produce the best tone ; and that the makers con- 
sequently could not have known the full capabili- 
ties of their instruments, as they did not realise the 
amount of strain they would be brought to bear.” 
It should be clearly understood that fiddle making 
is as much an art as it is a science, and the old 
makers were artists in the true sense of the word. 
While some give them credit for a theoretical know- 
ledge more complete than that possessed by any of 
their successors, there are others who think, as I. 
am inclined to do, that their knowledge of mathe- 
matics and acoustics was of a very limited descrip- 
tion, but that they combined perfect workmanshi 
with a correct judgment in the selection of w 
acoustically ; that they were able to tell 
intuitively by an artistic eye and touch, and per- 
haps by some rough an ready experiments, the 
suitability of bellies and backs to each other ; that 
they were able by the same means to adjust 
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thickness to suit the Maa qualities of the wood 
and the curvatureof the instrument ; that, having 
found out that a low model, witha gentle and flow- 
ing curvature, gave the best results, they then in all 
other matters 3015 strove to please the artistic 
eye. It is related o er, the painter, that,on first 
reading some of Ruskin’s elaborate criticisms of his 
works, he said: ‘‘ That man puts thoughts into my 
head that I never had before. Possibly the old 
Cremona makers might make a similar remark could 
e learned theories on the con- 


thousands of 
crude ‘noise boxes’ annually, labe ed, as a rule, 
„Antonius Stradivarius, J oseph Guarnerius, “ Co. 
These are extraordi for their quantity and 


chea - M. Gallay, in his report on the Vienna 
Exhibition, noticing the establishments of 
Thibouville-Lamy (who have a London house in 


erhouse-street), quotes, as follows, the actual 
cost of the manufacture of one of these fiddles: 
wood for belly ah manufacture 


y mounted and strung and played, the 
ich, at a concert 


VIOLINS. 


(23957.]—I FIND a great improvement in the tone 

of my violin by rubbing the 
with neatgfoot oil. I put my first finger to 

the neck of the bottle containing the oil, and rub 
the strings over from tail-piece to nut, until all the 
strings are moistened. I generally do it when I 
have done playin for the night; and the next time 
I require the ent I wipe the strings before 
commencing. Some of ‘Ours’ please try it and 
report results. I have tried other oils, but neyer 
found them make the same improvement. 
T. R. 8. 


A NEW METHOD OF FORMING 
CRYSTALS BY PLAITING. 


and this process is Hig unused because publishers 
graphy while the study of that science is confined 
80 few. 


After a careful analysis of the zones of the primi- 
tive forms of mineral cel, Mr. Gorham has dis- 


two square faces. 


Fig. 4, and plait according to the 


LATHE MATTERS. 


[23959.]— Mn. WENHAM (23946) may assume that 
which I do not say ; but it is rather an anomal on 
his part to state that the best makers true up their 
mandrels by means of diamond tools, and afterwards 
that there is no need for such a process, because they 
can be hardened perfectly true. 

I have not personally nah te to harden a 
mandrel for many years; but I have old and tried 
workmen whom I taught myself, and as I pass 
their lathes it is a pleasure to observe how beauti- 
fully true to the eye a new mandrel will appear on 
ite first trial after being hardened ; but the appli- 
cation of the finger destroys this illusion, and 


A = 90°; } A = 45° 
Lein. 2— 9-849485 


EA S-= 9 849485 


4 although by many it is possible this would be con- 
„ si tear enonan, it has to pass the ordeal I have 
.. 4 = 90° previously mentioned to come out with that degree 


of perfection which it has always been my study to 


Right square prism, bounded by four oblong and obtain. 


L of inclination of faces = 90° 
Plane angles = 90° 


Six planes, twelve edges, eight solid angles. 
To obtain this, therefore, we alter Fig. 2 into 
indications. 


i the hard 
traversing lathe mandrels. When brought to book 
for the address of “ some of our best lathe makers 
who now prefer to true up their hardened steel 
mandrels by a diamond splinter,“ it is remarkable 
again that Ur. Wenham evades the question. 

We all know that it is ible to use a diamond 
for such a purpose; but the diamond ee Seavey 

or gets loose, and the cut taken is so A 
that no one would think of using it when a 2s. 6d. 
ere bh 15 3 every purpose quickly, 

and cheaply. 

As Vulean ” hea also pointed out, Mr. Wenham 
is altogether wrong in imagining that a revolvin 
V-outter or V-lap wheel produces a distorted 
—there is no difference between a thread so pro- 
duced and that of an angular tool in the slide-rest ; 
but there is this great advantage—that the fixed 
point tool does not uce a cut of its own full 
angle unless it is cen exactly and put in on a 
true radius of the cylinder which is beiug screwed ; 
with the revolving cutter the cut is always upon 
the line of centres, and therefore cannot go wrong. 
This is why, in modern steel standard tape ane 
other tools, the revolving grinder has been adopted. 

Mr. Wenbam is, as Vulcan explains, all 
wrong, because he imagines the contact between a 
revolving cutter or grinding wheel to be a surface. 
The contact is a line not a surface, and the con- 
vexities of the an spiral thread and of the 
cutting wheel cause them to abundantly clear each 
other as the cylinder revolves; the case is not, in fact, 
the same as that which he argues from. 

Mr. Wenham’s remarks upon the model mandrel 
are equally at fault; it is well established that a 
screw cannot be used to centre accurately with : if 
such an accurate screw were made the bruise 
en the end of the mandrel would spoil it. Dr. 
Edmunds intentionally leaves his screw rather loose, 
and makes the cylinder base produce the centring 
and prevent eccentric variation: the woa of put, ' 
face is necessary to prevent angular variation ; 
of cou for ee pariost In aera a aoe 
zone of smaller diam used. 

„ 88 already been shown 


Edward Hines. 


covered that models of all may be formed by calling 
Allet. aid of the ordinary plait of three or four LAMINATED ARMATURES. 

Fig. 1 represents the ordi lait of three [23959%.]—I nam that the laminated armature 
filets. In this we notice that Tillet A passes condemned so strongly by Mr. Chaster in his article 
twice over B and twice under C ; the fillet B passes upon Eleotromotors is the one described by me 
twice under A and twice over O; the fillet C passes on 136, Vol. some B the Excuse MECHANIC. 
twice over A and twice under B. I have no doubt that from this imperfect descrip- | In that case, I may state that it in no way resembles 

Having noticed how the fillets in we un- | tion many readers of the“ E. M.” will be able to | Mr. Jones’s patent laminated H-armature, nor are 
ave! them, Er ma e "o ani aeaa a portion of what I mean. As Mr. po pay tho types of armature a ‘‘ clumsy imitation 

arrange the fillet C at right an e other | Gorham kindly placed his manuscript in my of a Siemens. > 
two 2) e mark — before a number hands, I aball be able to extend this letter In futur „I am not . to read that the armature was 
implies in plaiting that number goes under communications. But as a figure will be necessary | difficult to wind, and that sufficient wire could not 
ma ame number whi 1 bas not Be Pinu sign. | with most of the forms I mention, I will endeavour | be bh dhe of a I am y iy obeadnea by 
os g according to the way indicated we get a only to mention typical forms. By far the best PE practi nd it 5 occurrence that an 

Having by this simple process formed a cube, it amateur electrician makes a good job of his first - 


is to-see that the process may be extended to an 
form having the same number of faces, edges, an 
solid angles; and further, the proces may be 
extended to forms having 8, 12, or 24 faces. 

Now take a plait (similar to Fig. 1) of four fillets, 
and going ugh the same process we get Fig. 3. 
The 11 and 12 are repeated to get starting- 
points and to lock the plates. We obtain a second 
cube, and from these two cubes we may obtain the 
er crystalline forms. I will now mention a 

ew of these forms, and reserve a few of the 
more complex for another letter, if the Editor will 
be kind enough to insert it for me. 
` Cube.— Bounded by six square faces— 


£ of inclination of faces = 90° 
*. plane of Za of faces = 90° 


The cube is an intermediate form betweeen the. 
obtuse and acute rhombohedrons A formula, which 
enables us to find the plane Z aof a cube when L 
of inclination of lanes A is iven, enables us to 
find the plane Z a of any rhom hedron.? 


material for makin 
and I do not hesi 
find the time he may spen 


well repaid by the 
closed are not very accurately drawn ones ; 
ut I hope they will be sufficient to convey an idea 
of my meaning. 
Park House, Tonbridge. 


two or three armatures. The fact that the strips of 
iron became loose, and sb destroyed the insulation 
of the coils, is only to be attributed to neglect in 
not properly tightening the nut upon the spindle, 
such strips of iron requiring at least lin. o com- 
pression before the armature can be safely tight, 
and then it is a moral impossibility for the disca to 
shift during rotation. 

It is evident to all practical electricians that the 
old solid H-armature contains too much iron either 
for a motor or generator, and, therefore, the re- 
duction of the mass of metal by lamination has a 
three-fold advantage, in that it provides an in- 
creased surface in actual contact with the air, s0 
keeping the coils and core perfectly cool; alao that 
pach lamination prevents toa extent the cir- 
culation of Foucault or eddy“ currents, and 
thereby increases the efficiency of the machine, 
while in the Jones’s patent armature exactly the 
same amount of wire may be wound upon the core 
as on the same size of solid H-form. 

Fredk. Walker. 


the models of is glazed cambric 
te to say that any reader will 
d in making the models 


uty of the result. The dia- 


E. A. Tindall. 
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THE FUTURE OCOULTATIONS OF 
ALDEBARAN 


(23960.J—A REFERENCE to the Nautical Almanac 
of the t year shows that eleven oocultations 
of Aldebaran take place in 1855 ; and outof this 
mumber four are recorded as being visible at 
Greenwich. Much attention having been bestowed 
on that which occurred on Feb. 22, it is probable 
that many observers will await with interest the 
succeeding one, which is set down for March 21. 
It is to be feared, however, that any expectations 
in reference to this phenomenon will end in disap- 
pointment. The moon will be sinking too low in 
the west at the time of immersion, whilst at the 
time of emersion the star will have actually set. 
In any case, the fogs and mists of the horizon will 
seriously interfere with any accurate observation. 
It commences at llh. 43m. p.m., and ends at 
12h. 32m. a.m., as seen at Greenwich. The occul- 
tation on April 17 will be wholly invisible in Great 
Britain and Ireland. None will take place in May 
or June; but there is one which takes place on 
July 8, to which I desire to call the attention of 
amateurs. It occurs in the daytime—in fact, 
almost at noon, and for that reason, I suppose, no 
details of it are given inthe Nautical Almanac ; 
but to those who take pleasure in daylight obser- 
vations this occultation will be both instructive and 
5 At the time of its occurrence the 
moon be twenty-five days old, a small waning 
crescent, but still distinctly visible in the field of 
any common telescope, and Aldebaran will also be 
plainly perceived by the same means before dis- 
appearing behind the moon’s bright limb. The 
immersion takes place on July 8, at 23h. 23m. 26s. 
astronomical reckoning ; in other words, on July 9, 
at 23m. 268. past 11 o’clock in the morning civil 
time. The emersion takes place in the afternoon at 
15m. 168. past noon. The Angle from Vertex at 
immersion is 83deg., and at emersion 351deg., 
reckoned towards the right hand in an inverting 
telescope: and the least distance of the centres is 
10°5’. Such are the details of the phenomenon, 
and if the weather be favourable the observation 
will afford as much pleasure as avy occultation 
observed at night. The moon will be declining 
towards fhe west at an hour angle of 2h. 4m. at im- 
mersion, and of Ah. 56m. at emersion. The oc- 
caltation of Aug. 5, may give pleasure in other 
climes in the opposite hemisphere, but not in ours. 
In ber, however, fresh opportuuities are 
afforded. That which occurs on Sept. 1 is described 
at length in the Nautical Almanac, although the 
immersion alone is visible, and that, too, at the 
untimely hour of 20 minutes before 2 o’clock in the 
morning. There is another occultation, however, 
on Sept. 29, which deserves, I think, some recog- 
nition in our national ephemeris, even though 


it also es place in the daytime, and so I will 
proceed to give some particulars of it. At 
the time of immersion—viz., 33min. Osec. 


8 o'clock on the morning of that 
ay, the moon will be declining towards the 
weet at an hour-angle of 4h. 37m., her age being 
20 days, or six days past full. The emersion takes 
place at 19m. 548. past nine the same morning, 
the least distance of the centres being 10-0’. 
angle from the vertex at immersion will be 175°, 
at emersion 273°, the angles being reckoned as 
before. October brings no favourable occultation, 
but on Nov. 22, at 9h. 48m., the star will immerge 
behind the moon, reappearing agaia at 10h. 57m. 
This is the last of the season, and is described in 
the Almanac, but what I wish to observe is, that 
as far as amateur astonomers are concerned, the 
daylight oecultations of July 8 and Sept. 29 are quite 
canal in interest and importauce, and are quite as 
favourably circumstanced for observation as those 
of which the particulars have been more fully 
calculated by others, as I have done these for 


James Pearson, M.A., F. R. A. S. 
Fleetwood, March 9. 


THE NEW TIME. 


[23961.]—I cannor with Mr. Hopkins, p. 
36, that it is a matter of considerable uncertainty ”’ 
whether or not the new time will ever become 
part and l of our everyday life. Itis a long 

y from here to ever; but at present I have not 
been able to discover a single valid reason why the 
change should be introduced, though I can quite 
understand that for records of meteorological and 
astronomical observations, including time-tables 
and the Nautical Almanac, there is an obvious 
advantage in using a day of twenty-four hours. It 
is not easy to make a change, but before the pub- 
licis asked to talk about Come to dinner at 18 

* I think the astronomers might be re- 
q to use at least a natural day, and oom- 
mence a new one at midnight instead of noon. 
Tbat may be advisable, but I think it is tolerably 
eertain the pobli generally will still divide 
the day into two halves of 12 hours each. In what 
way would railway time-tables be less liable to 
confuse ” if the abbreviations a.m. and p.m. were 
reudered unnecessary? The masses do not 
consult time-tables, and what sort of people are they 
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who are confused now. On p. 367 of the last 
volume I asked ‘‘Is there any hour in the whole 
round at which a mistake could be made“ in con- 
nection with the ordinary purposes of life ? and I am 
still waiting for an answer. I suppose Mr. Hop- 


kins did not see Sir E. Beckett’s letter in the 7imes | mak 


of Feb. 2nd, and I will, therefore, ask you to 
preserve some portions of it in these columns for the 
nefit of those who atill appear to think that ev 

change is an improvement. Says Sir Edmund: 
haveasked everybody who has proposed suchscheme 
to me what he thinks will be 1 of it. I have 
never yet got anything in the shape of a practical 
answer except that it ‘ willsave so much troubleand 

revent so many mistakes in doing Bradshaw.’ 

ill it? I answer. Have you ever considered 

whether four figures in a Bradshaw column, 
such as 12.45 (which is the way they are ail aber 
are nicer to read and less liable to mistakes than 
2.45 or a space equivalent to the spot, which would 
become 14.457 To that I have never got an affirma- 
tive reply, and of course not to the further 
question whether they have considered how many 
more figures the whole of Bradshaw will have to 
hold when all the most working hours of the day— 
i.e., from 1 till 9 p.m., will want four figures 
instead of three. There is practically no confusion 
between the mrn.” and aft.“ of Bradshaw, and 
they occupy no space that could be saved or used 
otherwise. have arr eh a page in 
which one could make a mis without 
carelessness, and I cannot find one, though I do not 

rofess to have examined every one. It occurs tome 

owever, that time-tables might well adopt 0 instead 
of 12 for either noon or midnight, by agreement, 
which would catch the eye still more. 


“It is, no doubt a curable difficulty by Act of 
Parliament, like the issive use of that French 
blunder which Sir J. Herschel always wrote 
against, the metric system, founded moreover on a 
wrong measure of the earth’s axis, but there is no 
such legal time in England at present as anything 
beyond 12 o’clock. Scientific men may indulge in 
the affectation of millimètres and kilomètres an 
kilogrammes, and imagine that anybody realises 
those fantastic designations of len weights 
except themselves, if theydo. But we cannot have 
two kinds of time going at the same time. And s0 
for the purpose of considering practical results we 
must take it that all public and most private clocks 
are to be reconstructed to show and to sound up to 
24 o’clock! Have people considered what that 
means? 

After some remarks about the striking of the 
hours and the pointing of the divisions on the dials, 
Sir Edmund proceeds :— 


“ And what is the basis of all this nonsense ? 
Simply the priggish notion that it is the scientific 
and correct thing to do, whether anybody wants it 
or not; and that it is going to be the fashion and 
therefore we must adopt it at once. Who does 
want it? The paragraphs sent to you and other 
newspapers go on asserting the absolute fiction that 
the astronomers at the ‘Prime Meridian Con- 
ference’ want it. If they did it would not signify 
a farthing unless they could show us what real 
good it is to do. But they never said a word of the 
kind. It is true that our new astronomer at Green- 
wich wrote something about ‘the public meeting 
him half-way’ when he set back Sir G. Airy’s 
Greenwich gate 24-hour clock, which astronomers 
always note their observations by, to its new zero 
at midnight of last 3lst of December instead of 
noon on the Ist of January. But what reason is 
that for our reconstructing all our clocks and half 
of our language about time? The celestials 
altered their zero for their own convenience and 
good reasons. Twenty-four hours still suit them 
best, only with our zero instead of their old one. 
Twelve suit us terrestrials best for a multitude of 
reasons ; and for once the reasons are absolutely all 
one way, which seldom happens. And one alteration 
is greater infinitely than the other. Noon is in itself 


a substantial and real physical epoch for reckoning 
our hours from, though it is not s0 a one as 
the dead interval between two working days to 


reckon days from. It is altogether a confusion of 
those two ideas to have a time running through 
the great epoch of the day and treating itllike an 
of the more arbitrary divisions, such as 11 or 
o’clock.”’ 

“The watchmakers are bewildered to know 
whether they should put their XXIV. at the handle, 
or ‘pendant’ (as we call it at the Horological 
Institute) or leave the XII. there and turn the 
XXIV. upside down. I can only give the well- 
known answer, ‘which you please, my little 
dear;’ there is no wrong nor right in such a 
matter, except that either is absurd and wrong, 
and will never be got into use. People talk boldly 
and largely about some other countries using it. But 
I also hear that they do not really use it. Not that I 
care if they do. That does not make it a bit more 
convenient than it is. That will not make 300 
strokes a day of Big Ben or the clocks on our stairs 
as easy to strike or to count as 156; nor enable any 
human being to tell what o’clock it is by a mere 
glance at the position of the hands ; nor any human 
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mind to realise as rapidly the effect of 20 o’clook as 

of 8 o’clock ; nor do any single thing for us that the 

5 and the old machinery does not do 
etter. 


I think there is one addition needed—the watch- 
ers are no longer ‘‘ bewildered ’’; those firm® 
who went in for 24-hour watches find that after the 
first “rush they don’tssell at all, and look much 
like becoming dead stock; but, now, after all this 

I hope if any one has a word to say in favour o 

the change, he will give some reason for it, and not 
deal in vague notions that it would prove a great 
advantage, and be a more ‘‘scientific method of 
dividing the day.“ Nun. Dor. 


HINTS ON MAKING COLD CHISELS. 


(23962.]}—Or all the quackery in the wor 

there is 1 0 to pa “with the 9 
of hardening and tempering. Man 

smiths have a secret wel powder, the composi- 
tion of which they would not disclose for less 
a fortune; but welding fluxes are not in it with 
solutionsforhardening. Itisannoying, though,when 
somebody rather more intelligent than the average 
mystery-holder comes along and hardens a chisel 
or what-not in plain water just as well as can be 
done by the man with the“ secret ’’—the possession 
of which has given him all the pre-eminence he is 
entitled to hold in the shop. The following re- 
maika I saw 1 oye ere paper, and 

ey appeared to me to be so mu e purpose 
that I cut them out and them up in our 4 
for the benefit of all who would care to read. 
send them to you in order that they may be 
criticised by those who are competent for the 
The writer says :—‘‘ I have seen smiths heat a drill 
or chisel for about fin., and then strike 300lb. 
blows to draw the steel, just back of the hot place. 
It causes terrible strains in the chisel, and if a fire 
crack comes in and about half the width of the 
chisel breaks off, they pitch it into the sorap hoap, 
or tail-race, and cuss the man that made ‘ 


r steel.” Everybody writes in the 
eating steel too hot, or ‘ burning ite but nal: the 
trouble with cold chisels is caused by too little 
heat. Heat steel as hot as it will bear, and work 
it while hot. Ifyou wish to work jin. of the end 
of a chisel, do the heating back of where you intend 
to hammer. Heat I iin. of the tool. It takes a 
trifle a at but you can work it much better. It 
will hold the heat and work easy. Don't try to 
temper a chisel with the 5 
heat. Use a fresh heat for tempering, and 
enough to harden. Leave all tempering medi- 
cines’ for somebody else; if you cannot get a 
temper with good fire and water, you have mis- 
taken your vocation, and had better try. some other 
track. When tempering cold chisels, or any other 
steel articles, heat to a very dull red and rub with 
a piece of hard soap, then finish heating, and harden 
in clear, cool water. The soap prevents the o 
of the atmosphere from uniting with the and 
forming rust or black oxide of iron. The article 
will need no polishing to enable the colours to be 
seen. Never ‘upset’ a cold chisel. It is sure 
death to the steel. Make chisels short for hard 
rough work. They transmit the power or force of 
a blow much better. Long chisels are apt to 
‘broom up’ on the hammer end, as the long steel 
through which the blow passes has more chance to 
absorb the force of the blow. The harder the 
metal to be worked, the quicker the blow should 
be transmitted. Cast iron works much better with 
a short steel chisel and light hammer than if the 
blow was struck upon a very long chisel with a 
heavy wooden fet. In one case the blow is 
delivered ‘all at once,’ in the other if takes time, 
and much of the force is absorbed. 


“H ih head of a chive N An don’t forge 
it into again, but grind o e steel 
curls ow P Never harden í the 9 8 end of a 
chise is a nasty trick. 6 ing you 
know a piece of steel will fly and strike pout bead. 
It will cut where it hits, no matter whether it 
strikes hand, face, oreye. Keep the 
ground, One end needs grinding as much as the 
other. 


“ We cannot tell what ‘ colour to draw to’ when 
tempering. We don’t know, neither does anybody 
else, until he has worked the steel. If it works 
easy and appears rather soft, it is safe to assume 
that it will stand a harder temper than if it took 
two blows of the hammer to make one dent. I, 
neve the 8 5 er ead 55 

rawing tem ut I mus ow 
like an open charcoal fire the best. old the 
article high up over the fire - just above the flame 
is the best place. Keep it in motion, turning over 
and over, and never hold still in one place. Let 
the 17 down slowly. If a chisel, you can get 
din. of À point m to pdr 21785 run it 

own quick, the extreme point only e 
right 8 „ and if it gets broken off a little it 
will be bo soft af indi 


ter ding out. Taps, tem- 
pered slowly, work mack better than those which 
are drawn upon the jump.” Bassar. 
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THE MUSICAL SCALE.—TO S. I. 
HUNT. 


[23963.|—THe point in dispute between Mr. 
Child and myself is not quite as you put it in 
your yeaa on 4 n ; 9 0 55 not suppose that I 
create a ; bu ving certain tones : , : 
and semitones, I arrange them in different ways, The Leicester and Swannington Railway is one 
and call each variation the scale of such and such a 8 1 maen ane mor Pipl pra 3 in 
; : 6 om, but pro e own; 

lar in two pieces, riveted together, and Tom worked | jn one respect it P l un ne- namely, 
that whereas all the other ear railways 


didn't trust flle and emery this time, not a bit; he 1 8 ek jabs T 5 ifed, A aa e 


at the thing until the tongue got too narrow, and 

then he it up with his first hammer, which had 

a cirole of fire oracks around its edge. Tom was 

bound to have a square. He intended to have a 

good one, too. He tried it again, and oo ee 
or 


A FEW NOTES ON THH LBICHSTER 
AND SWANNINGTON RAILWAY. 


(23966.]—THe recent correspondence relating to 
early locomotives has directed attention to this line, 
some notes upon which may therefore prove of 
interest to your readers. 


adopted nearly fifty years ago; on this acoount it 
is frequently visited by en eers who desire to see 
i . The Company's Act re- 
ceived the Royal Assent 29th May, 1830, giving 
power to construct a railway from the navigable 
part of the River Soar, near sat nogo Leicester 
to the northward end of the village o Swanning- 
ton, ther with four branches, extending 
to the itwick, Ibstock, and Bagworth col- 
lieries, and from the ancient Fosse-road to 


when he declares that all those who differ from him 
and prefer the ordinary nomenclature are ‘‘ misled,” 
and so forth. 

As regards the relationship of the tones to one 
another, your table of intervals is just what I 
wanted. I have now obtained the intermediate 
ordinates of the curve referred to in my former 
letter (the lengths of the octaves being taken as the 
primary ordinates), and have placed the results 
side by side with your own. A comparison between 
the figures is interesting, as showing to what extent 
the ratios, as determined by the musical ear, differ 
from the regular progression given by the mathe- 


trying toge 

Canis stand true flat-wise. He fitted it so that it 
was a little less than 90° with the blade; then he 
Seo lo A or 
e, but whatever the error it cou j : 
corrected at the toe of the tongue. Tom didn’t try T a ee me orn Daage; 3 
s mete hepa 5 a 5 is, | the close of the year 1830, and opened, amid great 
parallel edges. and fitted into tne b just 90°, oF | rejoicings, on the 17th July, 1832. It was the first 
matically-determined curve. 5 grot Atte ing th Ke railway in the midland counties, and, as it follows 
I have not made a distinction between D ine 3 irs ting al topetive®, being se the short line from Canterbury o 5 5 
. . Pave Eo ba tne ond pul of Manche 
al Ona MO; pet would probably have been a | biade out of true, Tom ready to true up the | Railway (the above te Sh coarse. la ta 
f the ale, Tah uld pea pur figures at those Points | tongue with the knowledge the blade wus right, 18 885 railways, and do not include old tram- 

of the scale T should perhaps add n to make derne and nothing need be done to it. roads worked by horses) 

. i 5 7 late; “ Our Tom has arrived at the dignity of running | From the eee of the line and the oom - 
r . 
bem throughout the © 8 i ery in t ae ee a - shaft, between the centres, and F holeof the official documents remained at the West 
formation Shich he Was dna bls to ae was quite to C cia Fag oe, nioen Bridge station, Leicester ; but at that date they were 
clearly asked for at the time. sizo. When he can’t make it any better, Tom cu all removed, a few to Derby; but a very large propor- 


out one end of the iron, leaving ain. around the tion of these interesting papers were destroyed and 


; e sent to the papermaker, therefore much informa- 
ee ee tg OPP ae e fo the iron will | tion relating to the line has been lost. The writer, 


; tor a number of years, took great interest in the 
surface plate and scrapes the outside of his square |}; 10 rai i 
tongue until it is a aL He tries that square all history of this railway, and had fortunately taken 


8. E. H. Carve Ordinates. 


. 1.0000 1-0000 i . : copies of the sections and all the more important 
55 330 aa 8 it is 1 To a the inside of 8 5 This foot bei . meats 
5 222 9 55 8909 tongue, Tom worked with the calipers, testing for ing friends he was asked to pre È and 
sharp ...... 8404 straightness on the surface „and trying the read : bie t. Th tly letters 
rer rere 1300 vant across the end, or cupped portion, and fitting the John lis and Mr. Georgeste 8 i heei e 
FAN. * 7 i tongue to the side. When that square was done, prove that the object of this railway was to supply 
G. ie 6666 obs, Tom could draw a line across a straight edge, turn Leibester with coal from the Leicestershire collier les 
„ 6250 6299 the square over, and draw again ; draw two mo re At the time Derbyshire coal was sent by canal and 
A sharp....... 6000 -5946 lines along inside of the blade, and leave buta | the Leicestershire coal practically shut out of its 
4 66 % %% „„ 6 „ 0 .6625⁵ single line across the 8 i ht edge. It was a good own market Mr Sen en o: ‘¢ Oar cartin g 
rg un : 6613 square ; Tom was proud of it, and everybody knew beats us, but I see a wa to relief if we can but get 
5 „6 0000 , 85 629 it, too. But Tom says the next time he wants a railway. I’ve tried tko ground with my theodo- 
O isco 5000 “5000 square, he will go to the store and buy one of | iite, and find no difficulty.” 
e en aa a ee eee 
A. B. TI. which he could buy for 2.60 dols., then he hopes to SAPETE ak rea Pool, Mr. 


capital having been raised in 

Robert Stephenson, at the age of 27, being appointed 
engineer. The length of the line (exclusive of 
branches) was 16 miles 6 chains, or 28,270 yards ; it 
was single throughout, except at stations; the 
gradients were severe, but that was of little import- 
ance, as in a great measure they were favourable to 
the loaded coal trains. Leaving the West Bridge 
Station, Leicester, the railway rans past Glenfield, 
Ratby, Desford, Merrylees, Thornton, Bagworth, 
to the summit, the gradients being 1 in 147; level: 
754, 480, 364, 211, 138, 119, 29, 97; thus, iu a 
distance of 11 miles 30 chains, the line rose to a 
height of not less than 371ft. above Leicester, from 
this point it Beeline by gradients of 1 in 203-251, 
the ordinary ao- pick biach, Suitwion Oolliey, and Swannington 

cepted American ico. The boiler, which is of | 7°! n ery; Sng Wanu 

of steel all ready, he has annealed it very soft, and the waggon-top tpe, has the cylinder part 64 pa to the level portion at the end of the line at 
is aching to begin hissquare. When he gets a | tapering to 561 inches diameter, and is intended|Svannington, Work on the line is the Glenfield 
chance, he marks out a square and begins to chip | to i 6 pal work on S half fro Lai 

it out with a cold chisel. It was slow work. ‘Guess square inch. To sustain y high i : about a mile 1 a i ht 5 
DU drill a hole in the corner,’ said Tom. A the boiler shell is made of steel en, thik. The ~t ear hee 800 varie ary, awe lay through 
VVV g holes 5 loose running sand, the presence of which rendered 


VVVV»;ITV 8 V 

i e soil while the brick wor ~ 
JJC. the construction of this tunnel was carried on from 
both ends, and from four large and ten small shafts. 
A serious mistake was made, either in the level of 
the rails neigas of the eng oe chimney, for on T 
opening e chimney of the engine drawing the 
first train wal knocked down. 

The gauge of the line was 4ft. 8jin., the rails 
ber Perl (for fall deal, of the ‘permenant way, 
and kept thinking the rest of that day. Tom [Per OF au 0 t way, 
worked all his iat time on that ‘are for the | sq reference should be made to Vol. p- 589). 


next two weeks. He filed, draw- and emery- | lagging; two sand-boxes are placed on top of] The Bagworth incline was self-acting : the loaded 
papered until he was sick of it, and sick of squares | boiler ; an extended smoke-box and open stack are | waggons descending (by gravity) pulled up the 
too. It was awful work. Got the tongue so it used. The engine is fitted with the es brake | empty ones by means of a rope, 1,000 yards in length, 
would reverse on aline drawn across the p equipment, and the shoes are applied to both sides | passing round a wheel fixed at the top. TheSwan- 
bed, and Tom found the blade to be justa little | of the driving wheels. No pumps are used, the ni ill i 
‘ hollow,’ and by the time he got the blade in shape | boiler feeing being done by two Hancock inspirators, 
again, then the tongue was out.“ Tom worked i one on each side. E. A. M. 


be a candidate for a lunatic asylum, or a job in 


HOW TO MAKE A SGUARR. the navy yard.” Economy. 


23964.)—T x following is at once so am 
so much to the purpose, that I venture to 
you to print it for the benefit, not only of ap- 
prentioes, but also for the instruction of some of | d 
zoar older readers. It is from the pen of Mr. J. F. | i 

obart, and I found it in the American Machinist :— 
Tom has been promoted. He learned to chip 
castings and hammer his thumb. He did his first 
3 Government work by making himself a 
er, and now he has just spoiled his first iron 
with the bolt cutter, and his entire mind is bent 
upon making a square, while the baekground of 
e future is lined with visions of calipers, straight- 
edges and a surface gauge. Tom has got a piece 


’ 


A NEW AMERICAN LOCOMOTIVE. 
5 following iculars of a new 


g r 
) and 10ft. 8in. long, fastened with copper ferrules at 
emery paper, and wished he hada steel stamp to 
mark his name on it with. The first time Tom got 
a chance, he tried his square on old Tim’s. t 
was the matter ? Tom’s square did not fit. It was 
open, at tho toe ofthe tongue when tried inside | boiler supplies steam to cylinders, 20 x 24in., which 
’s square, and ‘wasn't anywhere’ when tried | transmit the wer to three pairs of coupled driv- 
outside. Poor Tom. He stuck that square in his i 
breeches pocket, sneaked back to the bolt cutter, 
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1830 enacts: “That all persons shall have free 
liberty to use, with horses, cattle, and ca , the 
said railway upon payment of tolls. Two lists of 
tolls are given, one if ‘‘ propelled and provided at 
expense of the company,” the other not by the 
company. These powers do not appear to have 
ever been exercised, and on the 10th June, 1883, 
another Act was passed, and states that: Where- 
as the main line hath been constructed with a view 
to locomotive steam engines being used, it might be 
very injurious to the said railway, and inconvenient 
and dangerous if horses or cattle were used.” They 
were, therefore, disallowed. The Act also gave 
power to construct a branch to Soar-lane, Leicester ; 
this branch crosses the canal by a curious draw- 
bridge, designed by Mr. Robert Stephenson, and 
still in use, the movable part being raised and 
lowered by means of chains atthe four corners 
passing over pulleys and attached to counterweights. 
Branches were also made by private owners to the 
Groby granite quarries and to the Snibston No. 2 
co 


gained by the early cut-off engines. My own 

praca experience is that it is a fallacy ; it has 

3 with me both in practice and in my own 
eory. 

Some co I reproached one of my engine 
drivers for working his boilers at 50lb. pressure, 
instead of 65lb. pressure (these were a pair of 
simple condensing engines, with automatic cut-off). 
He informed me he could work with less fuel at 
50lb. than he could at 651b. ; I, therefore, allowed 
him to do so, as he could do the same work with 
about 20 per ‘cent. lees than any other driver for 
the same load. At another firm I indicated an 
engine with automatic cut-off (single non-condens- 
ing). Thisengine cut-off at about one-tenth of 
stroke, the expansion line passing the atmospheric 
line at about six-tenths of stroke, the terminal 
pern of course, being below atmospheric line. 

advised the firm to run the engines slower by 
eltering the pulleys. This was done, and a saving 
effected in fuel of about one-third - 60lb. pressure 
was carried on the boilers. Another firm had a 
patent automatic variable e ion engine 
7 horizontal, non-condensing,” fi with patent 
gear of every description : this engine consumed 


separated from next by one layer paraffined tape, 
three-quarter overlap at ends, and just e 
in centre; last row bound with silk ribbon we 

paraffined, and coil made TER with u; 
ends jin. mahogany dried and varnished; stand 
half walnut (ditto), condenser (separate), 81 tin- 
foils llin. by 7in., separated by paraffined white 
blotting-papers 12in. by 9in., five extra top and 
bottom; break horizontal. Terminals, arrange- 
ment, &c., similar to one described in E.M.” for 
30th November, 1883. Battery: six small bichro- 
mates in series. Result: just 2in. spark, primary 
shock very strong. B. Harcourt. 


USES OF A OOMMON PARAFFIN 
TAPER. 


23970. — TRE following note, which owes its 
origin to Dr. B. W. Richardson, may be of use to 
many of your readers; but they should see that the 
ore are really 5555 TE 

common white parafin taper makes, 
one of the best bougies for exploring the nasal 
cavity. I usea taper of from one-eighth to one- 
sixth of an inch diameter, and about 10in. in 
length. For mere exploration I round off the end 
that is to be introduced into the nasal cavity, bend 
the taper into an easy curve, make it slightly soft 
by warming it in my hand, and then have it ready 
for use. perfect smoothness of the surface of 
the bougie thus formed, the ease with which it 
the | bends, and the just sufficient strength given to it by 
the wick, are qualities which make this simple, 
inexpensive, and always ready instrument very 
effective. From its oolour it is also readily dis- 
cernible in the throat when it is passed into the 


“The taper has other uses. If it be wished to 
ap poe ore o the whole of the nasal cavity, 


Company made a railway from Swannington to 


The Leicester and Swannington Railway was 
purchased by the Midland 27th July, 1846. An 
Act, 3rd August, 1846, was to alter and im- 
prove it ; this was in the following year abandoned, 
and another Act passed 2nd July, 1847, by which 
the present Leicester and Burton line was made; 


* prove that early cut-off is a fallacy. 

indicator the ve. a good result per 
55 n t per | the can be done at once by means of the 
taper. It is merely necessary to paint the end of 
the taper for a couple of inches with iodised colloid , 
or with tincture of iodine, and then introduce it, to 
secure that all the iodine is left on the mucous 
lining of the nasal cavity. In ozena, patients can 
be taught to carry out this method for themselves 
at stated times. I have two patients now who 
have done this with the best effect. 

‘Tho taper admits of another useful application. 
If the cotton within it be nicely teased out at one 
end of a short length, the cotton makes one of the 
most convenient of brushes for applying iodine or 
other solutions to the throat. In scarlet fever and 
other affections attended with throat complication, 
at | I invariably instruct the nurse or attendant to be 
5 with a few tapers of different sizes, and 

make them act as the brush for applications to 
the throat; and as soon as one brush has been 
used, to cut it off with scissors, burn it, and make 
another. The same kind of brush can be used with 
equal advantage for cleaning the tube after the 
operation of tracheotomy.” 8. B. 


With an early cut-off, say, at one-tenth, the full 
initial pressure is when the crank is at dead centre : 


d 

Board of Trade officials, when‘one of those highly- 
paid (£1,000 a year) gentlemen actually ‘‘ ” 

is very junction, where it is clear to anyone 
that the down line from King’s Cross ought to 
have been carried under the main up-line right 
away clear outside of Kentish Town Station? The 
direct cause of the accident was not the combi- 
nation of the four reasons named, because, if the 
gas-pipes had been properly laid and fitted, the 
other t‘ reasons would not have occurred. 
The direct cause of the accident was, then, the fact 
that the Midland Railway Company employs 
officials who cannot s0 lay gas- pipes as to prevent 
an accumulation of water, or who have never heard 
of means for drawing off water without 
stopping the supply of e: It is also stated 

position of j i 


lations at one-tenth of stroke, we must deduct some- 
thing like 50 cent. as useless effect, the crank 
being on dead centre. 


COMPOSITE PORTRAITS. 
(23971.]—I po not know whether any of our 
o ing enan, photographic — have mel er 
i inuous 8 a dongs erg po ta—e.g., am eir 
3 1 fuel ) for the same | on relatives ; but they will, perhaps, be interested 
When the position is at half-stroke, the piston in reading the following notes on composite photo- 
| instead 


hinery (the supply of steam to an engine be 


and crank speeds are in unison; consequen phs ups of members of American 
must make our calculations by the normal, Academ i. ve whi ee aeae 1 * 
i s remembered, by taking the photographs of a 
number of different individuals of the typa to be 
compared, in as nearly as possible the same posi- 


signal at the crossing the black darkness of the 
tannel er 


prostost amount of pressure when the crank is at 


er been stopped by water, it lev , or most effective. 


3 Sr i one on the other 
seems that this collision would not have | This method does not apply to direct acting, non- 1 being Sop 1 1 ’ 
occurred. I cannot, therefore, agree Mr, | rotative engines, the piston speed being almost | and each photograp g exposed for only a very 
Stretton, that twas the recult ola ries of detects constant, and effect constant. Any will | short time, so that the resultant contains and com- 


and errors of judgment, which were not of a cha- 
racter to necessitate any other verdict than acci- 
dental. On the contrary, the collision could not 


hs possess on, 
Shoh are due solely to individual peculiarities, 


Ohristopher J. Little, M.S.Arts. The paras as focussed on the eyes; and since 


A QUICK SPARE COIL. 
[23969.]—Tu following description of a coil I 
have lated made may be useful to aae of ours,” 


coil, as 
secondary insulation is probably rather too heavy. 
This, however, if it has ented my getting 


lack decision, by reason o 

what blurred; yet, on the whole, the oom- 
posite picture is such a one as would be 
at once recognised by most persons as a fair illus- 
tration of such a kind of person as the individuals 
which compose the class under observation. It is 
by somewhat such a process as this, in fact, that 
Prof. Fumpery thinks that we usually form a 

0 


Aa 1t happsoed. aniy > Poo 
the company C 
was as 


lation from using too great battery power. Core : 
12in. by 1}in. No. 18 iron wire, softened in fire all 
night, bound with soft cotton tape, half overlap, 
and , primary (wound thereon) four 
rows No. 16 s.c., each row separated Som Der by 


T600 for instance, at sight a Chinaman 
or an Teen. Tho pictures of members of the 
Academy showed in one instance a compound 
formed from thirty-one individual members. This 
picture may fairly be taken as a type-picture of the 
average scientist or the ideal intellectual man of 
the Caucasian type, being composed as it is of 
individuals the most eminent in America in various 
lines of acientifis research. It shows, as must have 


pera’ ip a high and massive forehead, and 
that well known though indescribable cast of counten- 
ance which we all pronounce at once, without per- 
haps being able to assign any reason forit; to beintel- 


* 


as applied to railway disasters, means something 
that could not have bean foreseen,” not merely 
som that was not foreseen.” I quite agree 
with Mr. Stretton as to the signal lights. I would 
suggest the use of blueor yellow for distant 

or what nigel Paapa ba Datter, red, with a 
bar of yellow across Nun. Dor. 


BARLY OUT-QFF ENGINES. 


(23968.]— THERE have been several letters lately 
in your paper respecting the advantages to be 


layer of silk ta overlap, well paraffined, and 
with zin. theroof for ee “Ib: Lox: 
No. 36 s.o. wound from end to end, ty-one 


Tuna da 41 
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lectual, so that on seeing a countenance of this stam 
we naturally infer that it is that of a professiona 
man. It wasobserved, however, that the faces of 
three of the persons thus combined differed largely 
from thé average type, and in the subsequent ex- 
periments these three photographs were omitted for 
the purpose of securing greater clearness in the 
result, notwithstanding that the exposure of each 
picture to the camera was only two seconds, out of 
the total ex e of sixty-two seconds for all, so 
that the peculiarities of individual pictures would 
make only avery feeble impression on the combined 
photograph. The remaining twenty-eight pictures, 
then, were divided into two groups, and classifi ed, 
according to the department of science most 
affected by the members, into sixteen naturalists 
and twelve mathematicians. On combining the 
mathematicians into one group and the naturalists 
into another, it was seen that, with apparently the 
same height of forehead, the mathematicians 
have a broader, and the naturalists a slightly nar- 
rower, forehead than the average. Prof. Pumpelly 
intimated that it was his intention to prosecute 
these inquiries in the direction of eom ponte pro- 
files, which he expected would produce some 
startling results. He regarded this as a method of 
much value in anthropological work. Major 
Powell stated that the same method had been 
applied to obtain a composite photograph of crania 
at Washington, but without success. Other mem- 
bers of the academy, however, indorsed Prof. 
Pumpelly’s views. Prof. Peirce thought it par- 
ticularly desirable to obtain a composite photo- 
graph of musicians, and also of mathematicians who 
were devoted exclusively to mathematics, remark- 
ing that the members of the academy represented 
were not of that exclusive mathematical type 
which he regarded as a very peculiar one. 
Newport, R. J. R. Scanlan. 


THE STATE OF MAN. 


[23972.;—I OBSERVE that objections similar to 
my own have been taken to Priam’s’’ statement 
that Moses was unaware of the legend of the Six 
Days’ Creation. J. H.” meets me as I have 
hoped some able critic would do; but there is still 
a sticking-point. 

In personally endeavouring to solve the difficulty 
which, be it observed, is one which a parson has to 
meet, I have stated it thus: In the beginning 
God created heaven and earth.“ This I have sup- 
posed to stand as a positive incontrovertidle fact, 
as the necessary foundation of the whole religious 
system to be presently set forth. 

As to date of this fact, it needs none. It may 
have been millions of ages ago. Then in verse 2 
commences the rearrangement or re-creation out of 
the above chaotic mass, which may have already, 
however, have seen divers previous restorations and 
subsequent destructions. 

This seems also to be the view of “J. H.” Fam 
no Hebrew scholar; but I believe that The 
earth was” without form, &c., may be read be- 
came without form, which would go far to sub- 
stantiate this view. 

But to gute from a most interesting volume, 

t The Conflict of Religion with Science —“ Since 
the advent of man we bave to deal with periods 
of incalculable length,“ — i.e., possibly from 
tertiary, and certainly from quaternary times. 
But if I. understand J. H.” aright, he sets down 
these as geological periods, comprised in verse 1 of 
Genesis, and man’s existence would thus antedate 
the six days’ re-creation. Bible chronology makes 
man but 6,000 years old. Scientific discovery gives 
his existence with certainly hundreds of thousands 
of years. It is difficult to assign a shorter date for 
the last glaciation of Europe than a quarter of a 
million of years, and human existence antedates 
that.” If Bible chronology is not, as I said, hope- 
lessly at fault, Beale gical eee is. Common- 
sense will scarcely ask which is, in such a matter as 
this, to be trusted. I may observe that I do not 
consider that Christianity depends upon the Mosaic 
record of creation, which simply opens up, in my 
opinion, a field for scientific’ discussion. At 
the same time there are manifest reasons 
why one would be better satisfied if the 
thevlogical and the scientific record could be 
reconciled. As to the glaciation which may have 
wrecked our world, I can understand that the 
gradual cooling of the materials may have arrived 
at such an extreme; but how did the revivifying 
or warming process begin? 

Let me hazard another theory. The total glacia- 
tion of the globe took place at some remote period 
antecedent to the six days. Then came the gradual 
increase of temperature. The mass of ice was 
dissolved, and hence the universally diffused waters 
upon which the Spirit brooded’’—that spirit, or 
breath of God, then causing evaporation to take 
place, and so by raising the clouds divided the 
waters from the waters, which was the first act 
of the renovation of tho carth. Possibly Moses 
used the term Spirit of God,“ for lack of a better, 
to indicate the revivifying influence of heat. Did 
glaciation make as positive a break as the above 
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would suggest, or do geological and Mosaic periods 
merge into each other by imperceptible gradations ? 
O. J. L. 


CUTTING SCREW-THREADS. 


(23973.]—THoucH I am perhaps trespassing a 
little, not having had such experience of revolving 
laps as would entitle me to be heard, or of weight 
in the present contention re cu of screw- 
threads, &c., I take the liberty to point out 
further, as one who has been a responsible work- 
man and pre perry that Dr. Edmunds is wrong 
anent the angie of his cutters or laps to make u 
his thread. Ifa thread were cut by an inclin 
lap set to average angle of threads asted upon, the 
angle in a plane of revolution of axis of screw 
would be a curved broader-based one, not a dupli- 
cate of cutter; in fact, as Mr. Wenham says, the 
thread would be deformed. The correct form of 
the lap could be obtained by cutting a thread with 
a chaser, and turning lap to linear contact for 
Whole apt of thread at either side and at medium 
angle o : 

t appears to me, however, that to cut threads 
with a lap having its axis inclined Borizontally, but 
not vertically, to the screw axis, of small enough 
diameter to clear, and cutting one side at a time, 
would be the better plan. I have still a little doubt 
of the other, double-lap plan ; though if wheel 
were small enough, witha sufficiently obtuse angle 
on the thread to be out, sufficient clearness should 
exist, and the resultant thread of a properly shaped 
cutter should be correct in form. 

Revolving laps are more a workshop than an 
amateur’s—at least, the general amateur’s—appli- 
ance, and I am confident do not contain the same 

esibilities of accuracy as bit-laps do, and the 

nal finishing of the lapping should be done with 
Or Gr to tra and 
r. Granger proposes to use an extra and ap- 
proved non-necessitous centring on the exposed 
outer end of nose, needlessly increasing complica- 
tion. Perhaps he has looked up recent letters in 
the mean time, and found out how his proposal 
stands. N Vuloan. 


INTEROGHANGdBABLE MANDRELS. 


[23974.]—I po not wonder at Mr. Hines now 
asking when we may expect the Council of the 
Amateur Mechanical Society to publish its decision 
upon the thread-form for ornamental lathe screws 
and other fine purposes; also upon the details of a 
standard interchangeable mandrel. I confess that 
Iam now tired of this discussion. I have considered 
very carefully all the letters that have been sent to 
me or published in the Encrish Macnanro, and I 
think that now we ought not to wait longer in the 
hope of propitiatin verse influences. The vested 
interests upon question are very strong. 
Costly lathes, constructed with screw-threads of 
9°45, 13:09, 19°89, 22°12, 26°71, 28°88, 36°10, 
39°83, &c., turns per inch, become really valuable 
milch-cows. But those who desire to purchase 
“ae high-class ornamental lathe without an 
change out of a five-hundred-pound note wi 
always find Mr. Evans’s factory at their service, 
and no one wishes to interfere. Au we have to do is 
to sum up the outcome of our work upon this 
subject, and leave the matter in the hands of in- 
telligent purchasers on the one hand, aud, on the 
other, of manufacturers who are sensible enough to 
see what their real business interests are. 

From the first, Mr. Evans, when still absolutely 
incredulous as to the practicability of my proposi- 
tions, placed himself at the disposal of the Oouncil 
of the Amateur Mechanical Society with a view to 
assist in the practical work of constracting the 
model screw-threads and mandrel-heads. I have, 
therefore, asked Mr. Evans to favour me with 
the conclusions at which he has arrived after fol- 
lowing the discussion out, and after having himself 
manufactured the first of these model interchange- 
able mandrels. Mr. Evans writes me as follows :— 


1. Tintend for the future to use nothing but 
aliquot threads throughout my apparatus. 

2. For all fine lathe-threads and other scientific 
work I shall adopt the Edmunds thread-form, as 
shown in cross section in the ExOLIsHn MECHANIC 
(No. 1040, page 562, Fig. C)—i.e., an va feared 
thread of 50°, truncated so as to make its depth 
equal to the length of its base. 

443. All my best ornamental lathe mandrel-heads 
will henceforth he made with their chuck-bearing 
surfaces to the Edmunds model, screwed at the 
rate of ten turna per inch. For such lathes the 
transferability of the chucks will be absolutely 
perfect, and transfer chucks will no longer be 
required. 

4. For the cylinder-screws of the shifting head- 
stock, I have adopted the thread of ten turns to 
the inch and a back circle divided to hundredths of 
a turn. This will make the shifting headstock 
useful for measuring certam work when between 
1 and will at once give, thousandths of an 
inch. 

“I have a beautiful lathe in hand, recently 
ordered to be made to your pattern mandrel-head, 
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which I will ask you to come and see when 

finished. Of course, as I have said before, my 

adopting these standards will not interfere with my 

making any other thread to suit the fancies of 
articular purchasers; and, for hata 
shall use the Whitworth standard bolt- 

of 55°, rounded off one-sixth at top and bottom.“ 


The recent publication, at page 14, of Mesars. 
Whitworth's letter upon their lathe-nose threads is 
a valuable contribution. In one respect I must 
correct its statement, inasmuch as I know of one 
3}in. lathe, recently made by Whitworth and Co. 
for a member of the Amateur Mechanical Society 
and that lathe has a lin. nose with a thread of 
“ about 50% rounded off one-sixth at top and 
bottom, but making seven turns per inch. 

It seems as if Sir Joseph Whitworth had never 
systematised the threads of his lathe-noees as he 
did those of our standard bolts. An average of 


| about 60° angle” for the lathe-nose thread is not a 


standard that can ever be incorporated with scien- 
tific work. But the fact that Sir Joseph has never 
adopted his standard bolt-thread of 55° for his own 
lathe-noses is conclusive against our now adoptin 
it for the ornamental lathe. We, therefore, fall 

upon the angular thread of 60°, truncated so as to 
make its depth equal to the length of its base. 1 
have no doubt whatever that this is destined to 
take permanent place as a thread of really scientific 
form, easily reproduced with exactitude, and free 


from all troublesome: calculations. it yields 
out of a given cylindrical shell the greatest resist- 
ance to shearing or deforming stress, the largest 


amount of surface, and a minimum of 
that wedging action which is the chief factor in 
the abrasion and deterioration of angular screw- 


threads. 

Oar model interchangeable lathe-mandrel will, 
therefore, have the chuck bearing surfaces shown 
long since in the engraving in the Journal of the 
Amateur Mechanical Society, and twice reproduced 
in the EnciisH Mecuanio, For the light 6in. and 
smaller lathe, the nose will be lin. in total pro- 
jection from the mandrel-face, and lin. in diameter 
outside the thread. That portion which serves as 
the cylinder-base will be 2in. long, and 1:05in.*in 
diameter. The thread 50°, truncated so as to make 
its depth equal to the length of its base, and at the 
rate of ten turns perinch. The mandrel-face will 
be 2in. in the diameter of its bearing zone, and 
hollowed out inside so as to limit the chuck- 
bearing to a peripheral zone ‘2in. in width; the 
shoulder to offer a rounded edge, which will ade- 
quately protect the edge of the true-face zone. For 
the heavier scientific lathe, a nose 125in. in total 
length, and 1°26in. in diameter, with its cylinder- 
base 25in. long and 1°35in. in diameter, the same 
thread - form as the inch nose, but at the rate of 
eight turns inch. 

The question of thread- rates is one which will 
settle itself. For the scientific traversing lathe 
there should besix guides having 10, 12, 16, 20, 24, 
und 36 turns per inch. With the larger lathe an 
8-thread guide will be necessary, and either 30 or 
42 may be added so as to make up a set of eight 


des. 
E"The mandrel is bored throughout to '4in. ; the 
mandrel -tail is guaged to a diameter of lin. and is 
fitted with a nut instead of a plug-screw, so that 
rods can be passed through from behind without 
uushipping anything. James Edmunds. 
Grafton-street, Bond-street. 


LATHE MANDRELS, COHUOKS, &c. 


(23975.]—My time is, unfortunately, limited, or 
I should have replied to Dr. Edmends question 
before; in fact, I had Figs. 1, 2, 3,and 4 drawn on 
the 28th ult., but have been so driven for time that 
if tbis appears in No. 1043 it will be entirely owing 
to the courtesy of the Editor. In spite, of Mr. 
Hines’s letter, p. 520, Iam stillnot inced of the 
great superiority of the oylinder and face fitting for 
interchangeable chucks and over the cone 
system. He says that the wear on the front por- 
tion of a long cylinder, combined with the wear 
upon the chuck, would be sufficient after a time to 
render its centrality imperfect ; but upon Dr. E.'s 
short but enlarged cylinder base there would be no 
real wear. I submit that if the wear on the long 
cylinder fit is increased by reason of the extra 
distance the chuck has to pass over such cylinder 
fit, when screwed home, the surface of the 
cylinder which has to withstand this. wear, is in- 
creased in area in like proportion; but the amount 
of force with which the chuck comes in contact 
with the cylinder base would not be augmented 
were the length of the cylinder iner and it 
may be taken as constant ; and therefore, were the 
cylinder’s length doubled, tha increased area would 
be subjected to only half, whatever that force 
might be, and if the length were made Lin., the sur- 
face would have to withstand only one quarter the 
force. Does Mr. Hines mean to say that the 
friction resulting from a pressure of 4ib. en 1 sq. 
inch would wear away such 1 sq. inch very mu 
slower than if the 4lb. were over 4 sq. inches, 
where the pressure or weight would only equal IIb. 
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O each sq. inch? Thus in this latter case a square 
inch has only to withstand a ure of 3 of the 
Ab., or IIb., and the total surface is four times as 
If I am wrong in my reckoning, will he be 
so kind as to show me where, and in as clear a 
manner as possible ? and the long cylinder affords 
better opportunities for rounding the entrance of 
either chuck or mandrel, and the extreme south }in. 
of mandrel and the north }in. of chuck will have no 
greater distance to travel than in the standard 
mandrels ; and therefore it seems to me that to con- 
tinually insure the truth of chucks, mandrels should 
= constructed on one of the following systems— 
Systm 1.— One cone of suitable taper, supple- 
mented by some means of attachment, which may 
de a screw of square or angular thread, or bayonet- 
inted, &c. i 
System 2.— One cone and one flat mandrel face. 
—In this case the cone must either, whilst per- 
fectly fitting the mandrel, be made to slide towards 
the „ or the cone must take the form of an 
angular screw thread. 


In which one cone with ve piana bare maybe opposed 
cone an ang y- 


the part of the “live” centre, and we find that 
error must exist either in the centre itself or in 
its attachment to the mandrel, or in the latter, and 
if it is allowed that the latter does run true in its 
conical or other bearings, we are reduced to the first 
t en he question resents 
itself: Can a centre be truly caned to, say, 


can 
be s0 accurately ooned to 50° that work revolving on 
itas a “deac oentre oan be most perfectly turned 
circular, I think it will be a difficult thing for any- 
one to that the tail end of the same centre 


any rate. Then why can 
centre and true chucks, 
e 

W. ° 
Bich does not afford adjust- 


which does, and, as sketched in Figs. 1 to 
29 eq. in. of surface to withstand wear, as 
-3562 sq. in. for the face, and 6283 17 in. 
cylinder. fit of Dr. E.“ s mandrel ? the 
were sufficiently obtuse, no doubt the bite 
mandrel- face would interfere with its cor- 
; but in Figs. 1 to 4 I have shown 
cone may be employed, in which 
of the mandrel does not 

its supporting steel collar 

t than in the “‘ standard mandrel ” 
—vis., 1łin., and here I ri he say 
drawings are not to be con- 


accom 
a — 1 the dimensions, degree 
contest or precise mode in which the cone 
is to be, or can be, adopted; but simply as 
i s brought forward, and 
as showing that an acute cone dces not necessarily 
entail a very long mandrel nose. 
think the term stop- surface is well 
the short cylincer of Dr. E. I think 
more that of a preventive. On the 
other band, the face answers as a corrective should 
the crank approach it angularly untrue, but directly 
the chucks are rendered true the corrective action 
ceases and the stop-action at once comes into play ; 
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the case, there would be no objection to 
oiling 
lubrie t, allo 
ubricant, a 

come into ee greasy 
facilitating the removal of the chuck and prolong- 
ing truth of the coned surfaces. With the Editor’s 
st permission, my illustrations will 
W > 


5 before, or I should have poin 


and if the chuck happens to be a large and hea 
one, and the nose ad mcierately fine, unless 
care is exercised, the momentum of the chuck will 
cause it to be fixed very firmly indeed. The friction 
on the face and south sides of the screw will then 
assert itself, and be very manifest when the chuck is 
removed. Therefore, as this effect closely resembles 
that in a fl Brees, the question of the pitch of the 
thread might be with advantage entered into. In 
the fly-press the pitch of the screw is made eo quick 
or great, that on the die coming down the friction 
is not sufficient to jam the screw tight; but, on 
the contrary, the handle can be drawn back with 
but little effort, and yet the pitch of the screw is 
not 80 t that the momentum stored up in the 
mass of metal at the end of the arm tends to shear 
off the screw-threads rather than cause the die to 
descend. Cannot a like happy medium be 
found for mandrel noses ? so, it must, 
I think, be found possible to do the same 
for a cone fitting mandrel nose, provided 
the angle of such mandrel cone is not so acute 
that work can be fitted thereto, by a slight 
blow, so tight that the friction alone is sufficient to 
hold there, as illustrated by centres so fitted to their 
mandrels, the taper plug of scroll chuck, &o. 
That the pressure on the cone fitting is more than 
on the face fitting, I do not deny ; but, as pointed out 
before, the surface is increased in the former, and I 
think that if the pressure on the cone was double 
that on the face fitting of Dr. E., and the surface of 
the cone also doubled, the pressure on any given 
area of cone surface would be found to equal that on 
the face; but this question cannot be gone into until 
the dimensions of the cone and its angle are given ; 
but if we take an angle of 90° as an instance, and 
the force with which the chuck is applied to it, as 
represented by the hypothenuse of a right-angled 
triangle, the pressure on its mandrel’s conical surface 
think, be found to eqaal the sum of the 

other two sides, or roughly speaking, about .5, more 
ides of the cone on the flat 

surface, and the more acute the cone the greater 
the pressure; still, I am hardly inclined to think 
is pressure would be so excessive as to prove 
iably detrimental to either mandrel or chuck ; 
but to guard against the possibility of such being 
y 

the coned mandrel nose and means of a — 


the surfaces on! ually to 
and then by ite bie nature 


‘LENS SHUTTERS—ERBEBATA. 


[23976.]—I mavs not had an opportunity of 
out sooner 
very noticeable errors in my letter on ‘‘ Lens 


n pan * (23876, Feb. 20) which I think ought to 


as they would be very misleading to 


anyone looking through back numbers. 


n 6th paragraph, line 3, portion in italics was 


omitted: 1 placed myself in the scene, fifty or 


feet away,” &o, 

h, line 6, should have read: “J 

slip of wood for handle ” ; and on 

of string fixed to H and K, mea- 
oe the slide must be drawn down 

when 


99 
The letter K on lens-slecve was not shown at all. 
O. R. King. 


OPTICAL ODDS AND ENDS. 


23977.]|—I snobrn be glad of any accurate 
determinations of the amount of light reflected a 
a perpendicular incidence by glass of various kinds. 


percentage. 

y, will the loss at second surface be 
accurately the same percentage as at the first. 
There is a difference perceptible enough to me in 
the brilliancy of the reflections from the first and 
second surfaces, but I do not feel sure this is not 
wholly accounted for from the necessary loss the. 
second reflection sustains at the first surface and 
in the substance of the glass. Evidently a less 
brilliant beam falls on the second surface and again 
suffers on emergence. ; 

My reason for asking is a wish to work out the 
loss of light in telescopes. stall me larger estie 
mate of loss, it follows that ina refracting telescope 
of two lenses in o 705 and two in e. p., aud allowing 
4 per cent. in each for absorption, only 64 per cent. 
of incident light reaches the eye. i 

And now a question as to an eyepiece. In last 
number of Observatory one is mentioned in 
which, while the power of ryepiece is 327, the 
power of eye-lens alone is 611. This requires the 


Te. Ta 


and then the oil would act as a buffer and | 


use. 

A bi-unial lantern is better, of course; but for 
scientific purposes the double nose- piece is nearly 
as good. E. R. P. 


al foci of eye and field lens to be as 
7. Is not thisa very unusual proportion for 
a Huyghenian eyepiece, and is there any advantage 
in such proportion P 
_It is generally said that a prism gives more 
light than a flat in a reflecting telescope; but if 
the loss of light at the surfaces of a prism is 
rather over 4 per cent. at each, and thena further 
loss absorption in the substance, there can be 
no over a newly-silvered flat, since that 
retarns at least 90 per cent. of incident light. Is 
it proved that any gain results in light from using a 
rismf Evidently there is great risk of loss of 
efinition. Those who have used both can tell us 
whether any faint objects come into view with the 
prism that are invisible with flat. 
Edwin Holmes. 


OPTIOS WITH THH LANTERN. 


(23978.]—I Have obeerved one or two queries 
respecting the arrangments for projecting spectra. 

I find, after many trials, that it is by far the 
most convenient plan to place the prism close in 
front of the objective, the slit being fitted in a 
frame like that of an ordinary lantern-slide, and 
placed in the stage. 

I fix the prism (of dense flint glass) on a light 
swinging bracket attached to the hood of the lens, 
so that it may be readily thrown out of the way 
when an ordinary slide is to be shown, and replace 
at onoo in its proper position, resting against a 


sto 0 

I the prism is of fair size, each face 4cm. or 
6cm. quare, and if the condenser is properly ad- 
justed, there is little or no loss of light. 


Perhaps I may mention a contrivance which I 
do not happen to have seen on any other 
lantern—viz., a double nose-piece,’’ consisting of 
a strip of wood sliding up and down close in front 
of the condeuser (like an instantaneous shutter), 
i in it, on which are 

bayonet pon for 
either the ordinary lantern-front, or a. 


with two circular o 
screwed short nozzles, 


attaching 


or a microscope, or a vertical at- 
Emmen or an open platform for fluorescence, 


ciang- 
ple movement of the ar 
or 


SOME ARREARS OF REJOINDERS. 
23979. WEZ our able contributor 


himself as Os permit me to ell him that f 


should goi regret saying anything that might- 
smack of vituperation. 
I do not tbink that an will result from an 
n y good ? 


cussed 5 have crept in. 
Therefore I, for on a say nothing 
on the subject. I have stated what I honestly 
believe to be the truth. Oth no doubt, have 
done the same, and as we cannot agree it is best 
for us to agree to differ. And, ina spirit very far 
from that . actuating one other writer at 
least, I would say that R. A.” is certainly in 
error (no doubt unknowingly) when he states what 
he does on one or two points on page 12. 


One is that the cast-iron motor he quotes as 
Davey's, of Leeds, has nothing at all to do with the 
one I referred to, so that he has not allowed for the 

ations of other inventors. As the patent will 
ow, the invention is not mine ; therefore I speak 
dispassionately. I think this is at least the second 
time I have stated I am not the inventor. Yet 
“R. A. will persist in showering on me honours 1 
do not deserve, or perhaps even desire. I trust this 
repudiation will at last satisfy him he is endea- - 
vouring to clothe me in another man’s garments. 


“R. A.’a” last two paragraphs are not certain! 
dictated by gentlemanly or professional feeling, an 
I can only use words sim to those in a 
reply I recently had from & very well-known 
i 15 reference to 5 made by 1 

ren terested parties pages — viz. 
nat “they were far beneath notice“; and that 
the attacks of writers from behind the cover of a 
nom de plume simply merited the supreme contempt 
of silence. . 

Point No. 2 is that I am using day by day gas 
from the apparatus in question; and that, com pared 
with ooal-gas, it does not cost me 9d. a 1,000 eubio 
feet. Ifthe daily use and cost will not warrant 


my statement, I do not know what W 
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THE STATE OF MAN. 


(23980.]—I parE say Priam will be able to 
answer for himself; but in reply to “O.J.L.” 
who asks ‘‘ If Moses gave Israel the Ten Command- 
ments, whence came the fourth, in which the 
Creation is so distinctly referred to? I reply; 
Few doubt but that Moses gave the bare command- 
ments; but the accompanyin tion in which 
the Creation is mentioned is doub because there 
are two sects of commandments—one in Exodus xx., 
the other in Deuteronomy v., each containing ex- 
planations respecting the fourth commandment, 
and both differing radically. Now both cannot be 
Mosaic—neither ma ; seems less 
reason to suppose the first to be Mosaic than the 
second, for the first says the Sabbath was estab- 
lished because God rested on the seventh day—a 
matter beyond any man’s ience; while the 
second states that it is to be kept because of the 
deliverance of Israel from E thing well in 
Moses’a memory. This * is also dwelt on in 
Exodous xxv.; while, I think, the six days of 
Creation are not mentioned elsewhere except in the 
first chapter of Genesis. 

With due deference to Mr. Hampden’s authority 
as a philosopher (letter 23925), I must remark that 
many persons do dispute, and, in fact, utterly deny, 
the Mosaic origin of the story of A and Eve, 
though he asserts they cannot do so. Will he kindly 
give his authority for the statement that good 
authorities 6,000 years old back up his opinion? 
Moses lived but 3,459 years ago, and, as I know 
of no older person claimed to be a writer on these 
subjects, I am curious to hear who Mr. Hampden 
refers to. 

Why. the Mosaic origin of the Pentateuch is 
doubted may thus be briefly stated :— 

1. Because the e in it is the very 
same as that used in books known to bo later in 
date; yet the Israelites numbered but 70 souls when 
they entered Egypt, and can hardly have had a 
s of their own. They were 500 or 
1 there and left it numbering 3,000,000, 
having had hard times in working for harsh 
Egyptian taskmasters—and led by Moses, who was 
brought up as an Egyptian—yet the lan 
supposed to be used by Moses is found to be the 


same as that in use long by cultivated 
kings and scribes. 

Ge the difference between the English 
of Chaucer and that of I fail to see how 


sr 
Moses can have written in the style of David or 
2. Genesis is clearly monde ap of several books, 
written by different le, joined together by 
an Editor who clearly lived at a late date. The 
same editor mentions the death and burial of Moses 
in Deuteronomy xxxiv., and says, There arose 
nota prophet since in Israel like unto Moses.“ The 
stories of the Creation and the Flood are told twice, 
and by different writers, all the parts in which the 
words the Lord” occur being written by the 
Jehovist, and the parts where the words 
11 8 God ” occur being written by the 
0 


That these were not the same person is clearly 
shown by chap. vi. Exodus, where it is stated that 
God’snameof Jehovah was not known to Abraham, 
Isaac, and Jacob, whereas we find these persons 
using that name according to the other writer—see 
Genesis xxvi. 22. Eve uses it when saying, ‘‘I 
have gotten a man from Jehovah,” as the word 
Lord ought to be translated. : 

That the Editor lived long after Moses, one pas- 

alone will show: see Genesis xxxvi. 31 
w. we read, ‘‘ These are the Kings that reigned 
in the land of Edom before there reigned any King 
over the Children of Israel.” That could not be 
written before the time of the Kings of Israel. 

I could give many more texts to prove my asser- 
tions; but consider I have stated enough to show 
that we are not bound to consider that Moses wrote 
all the Pentateuch, and that he may not have 
written the stories in question. emnon. 


[23981.]—Im reply to the very courteous request 
of “O.J. L.“ (No. 23923) and others, the authority 
of the faith that Moses wrote the five books of 
the Bible is generally conceded to Archbishop 
Ussher. He was not the first to promulgate this, 
but he gave his full sanotion to it, and the Church 
accepted the same. Ussher also fixed the dates of 
every event from the Creation to Christ, and for fully 
two hundred years a ih rib succession of 
generations, blindly followed the lead of the good 
Ee Darwin, and growing inquiry tanypelied 
arwin, an wing in , com: 

the. Bible printers to discon tinus ita chronology. 

e strongest proof of the multiple authorship of 
the Pentateuch, to me, is its own internal evidence, 
and I suppose even John Hampden would consider 
as a reasonable doubt the fact that Moses wrote 
details of his own death. Much interesting light 
has been cast upon various portions of the Book of 
Genesis by the labours of Colenso, Dean Stanley 
and many of their admirers, in both England an 
America. 

We are taught that man fell, from a state of 


pores purity and intellectual supremacy, into the 

that in his 
primeeval fall he carried down with him the entire 
unborn human race, not only in its consequences, 
throughout all time, but on into an endless eternity, 
and these consequences are so terrible that they are 


epths of sin and death. We also learn 


beyond all language to even approach. Now 
this momentous fact, the cone that can occupy 
the human mind, was familiar to the Israelites, in 
common with the other writings of Moses, asa 
truth of eternal import, it is surely fair to expect 
that some of their prophets would have touched 
upon a theme so vital. But, no; the incident is never 
even named, directly or indirectly, between Genesis 
and Paul. Ofcourse a negative unsupported is not 
a proof; but J. Donnelly, in his work Ragnarok,“ 
shows that the history of Eden is from the Arabic, 
and probably even earlier; that the garden was in 
Ceylon ; that the story was very familiar as a legend 
or , or both, to the founders of Nineveh, as 
well as to the very early races of the Hindoos, and 
hence, I assume, it was first taught to the Jows 
during the Captivity. 

Anyone quietly reading the firet chapter of 
Genesis must be struck with the dramatic power, 
the variety of language, and the true poetry of the 
author—more in accord with the rapt imagery of 
the second Isaiah—the prophet who wrote at the 
time of Cyrus (see Matthew Arnold)—than the 
crude language of a nomadic race. 

At the close of service, if any twenty people were 
asked why they believed that Moses wrote the 
Pentateuch, they would probably give an answer 
about as logical as that of John Hampden in the 
„E. M.” last week: Of course Moses wrote it.“ 
Bat as Moses himself never laid claim to this 
honour, nor did any of his immediate friends for 
him, I claim equal liberty to doubt whether Moses. 
ever troubled self to write at all. The mate- 
rials for this occupation in a wilderness are not 
handy; he had a busy life; he had daily to control 
and ipline, and direct, a most turbulent and 
heterogeneous mass of liberated slaves; and he is 
much more likely to have himself given the needful 
laws orally, for others to write out and circulate, 
than to have devoted much leisure to penning such 
a massive work as the Pentateuch. The law of 
the land throughout the Jewish nationality was 
termed the law of Moses, and it was often 
altered and enlarged through the centuries of 
an advancing civilisation, and was practically lost 
during the Seventy Years’ Captivity. After this a 
new collation of the sacred writings was made by 
Ezra the Scribe, for the guidance of the returning 
and much better educated captives, and this is 
practically our present version of the Old Testa- 
ment. All honour to the d, brave man, who, 
for the service of his God, and the need of his 
nation, thus patiently built up the most glorious 
monument the world possesses. Yet in this new 
dress it is easy to believe that new matter might 
appear which was unknown to their fathers. The 
Creation, the Fall, Noah, the true story of whom, 
or, at any rate, the tablets from which the Jews 
first it, are now, thanks to the late Mr. Smith, 
in our British Museum; Cain and Abel, Babel 
and many scraps of ballad poetry of tho Tubal 
Oain age, all appear to have a Post-Captivity, rather 
than a Mosaic, origin. 

It is not easy to explain the addenda to the Fourth 
Commandment; but it is noticeable that this is the 
only one in the Ten in which the motive,” with- 
out any after-consequences, appears, and it rather 


suggests a an aote incorporated. The only 
chance of proof on this point 


at I am aware of, 

is buried in the archives of Samaria, wherein are 
preserved many old MS. copies of the Law, some 
of them claiming to have been written during the 
reigu of David, but which are most jealously 
ed from inspection, the few remaining 


b 
escendants of the tribe of Reuben. 
Priam. 


(23982.]—I DIFFER from Otter“ (23926) in 
stating that the pages of the E. M.” are unsuited 
to discussion on subjects similar to the present. 
Why? Why may not the hardworking English 
mechani, such as myself, try to prove that his 
acientific research and knowledge is in strict 
harmony with the Scriptures, and also with the 

laws of his being? Surely he ought to be 
able to hammer out the principles that govern the 
spiritual part of his nature as well as the scientific 
and mechanical contrivances, &c., we are interested 
in. I am sure, from past experience, that our kind 
Editor will not close the columns of Ours from 
any proper discussion if carried on in courteous 
lan e, and if writers will only put arguments 
and facts, remembering that mere assertion is not 

ent, nor descending to such remarks as 
‘* Priam ” indulged in in letter 23902. In desiring 
to arrive at correct conclusions as to the state of 
man in his early history, we must understand the 
meaning and value of religious truth” and 
“ scientific truth.” When these are understood 
fully we shall find that instead of, aa O. J. L.” 
says, ‘Scripture chrunology being utterly and 
hopelessly at fault, it is most remarkably and 


olearly opened out and illustrated by scientific dis- 
covery past and present. I would ask O. J. L.” 
not to assume anything, but to try to prove by 
proper induction and close examination, because 
we English mechanics do, of all things, like to have 
some better data than mere suppositions or assump- 
tions, whether we deal with spiritual or temporal 
affairs. As you say Scripture chronology is hope- 
lessly at fault, and thus deny the truth of 
Scripture, I must, to explain my premises, ask 
s t is religion pn Religion properly defined, is 
piety towards God. This implies two things, first: a 
correct knowledge of God, and secondly, the exer- 
cise of proper affections in view of that knowledge. 
The first is theoretic, and is investigated by 
understanding. The latter is the practical part ef 
religion, and depends upon the will and moral 
powers of man. All truth which illustrates the 
divine character and government is 1 
denominated religious truth. Now scientific tru 
is but another name for the laws of nature, and 
you will find a law of nature is merely the uniform 
mode in which the Deity works and operates in the 
created universe. It naturally follows that science 
is only a history of the divine operations in matter 
and mind. 
I throw aside as worthless the assertion of 
“ Priam,” about the Israelites bringing the writings 
of Moses back from the land of their captivity, 
merely saying that if they did so it was because 
they ‘ook the writings with them to Babylon. I 
like one of the remarks of J. H.,“ Place God at 
the helm.“ Yes, then all will come right 
eventually, and scientific discovery will ever bear. 
out the ideas of ecripture. Scientific method re- 
quires, in the language of Joseph Cook, that 
“when we run up our list of causes, chemical 
electrical, physical, mental, spiritual, we should 
also put on at the top, to reach the infinite, another 
class, the unknown. For even in the 19th cen 
there are more things in heaven and earth than we 
ever dreamed of in our philosophy.“ This bein 
conceded, we return fora moment to your idea 
Scripture chronology. Now in fixing historical 
events, several methods have been employed of 
ascertaining the dates of events. I name four: 1. 
Observations on generations of men or successions 
of kings. 2. Celestial: appearances and changes, 
such as (a) eclipses ; (>) precession of equinoxes. 
3. Coins, medals, monuments, and inscriptions. 4. 
The testimony of historians who state the distance 
between the events or between the event and the 
epoch, Chronology itself consists of two parts, the 
first measuring time and adjusting the various 
divisions, the second fixing the dates of historical 
events and arranging them in order. Now we 
come to your remark as to the Mosaic account. 
That this was written by Moses is capable of un- 
doubted proof. Moses wrote five out of the thirty- 
nine books of the Old Testament, containing an 
account of the Creation, origin of primitive nations, 
of patriarchal history, of the Exodus, the estab- 
lishment of the Hebrew ecclesiastical economy and 
their especial history down to the time of his death. 
These five books contain assertions that he wrote 
them, and the Jewish nation fully believed in their 
veri If, indeed, the Pentateuch was not written 
by Moses, when could the Hebrews have been per- 
suaded to have received it? The dates given by 
different writers of the creation of the world are 
very varied, the generally accepted date being that 
given by Ussher, which is 4004 B.C. Josephus 
makes it 4658. There are about 140 different dates 
assigned to it, some being as low as 3616 B. C., while 
Dr. Hales gives it as 5411. I must for the present 
draw my remarks to a close, or I shall exhaust the 
patience of our Editor, and will only say in con- 
clusion with regard to the early state of man after 
the fall, that atter the sin of our first parents the 
next transgression recorded as having taken place 
is that which is generally regarded as of the highest 
tude—murder, and that the murder of a 
brother ! How clearly this shows that mankind 
were not schooled into crime through successive ages 
of deterioration! On the contrary, human nature 
had no sooner become alienated from God by 
wicked works than it was prepared to plunge into 
the deepest abyss of moral impurity. As we 
on we find this spirit continued to be evidenced 
with the progressive increase of population until 
the whole rst 1 8 1 55 crimes, the cup 
brimming e period when Divine vengeance 
was roused, and the Flood was sent tojsweep away 
such a dire epoch. Arvonia. — 


„ correspondent “J. H.,“ letter 
23927, surely never read the first chapter of 
Genesis; if he will kindly read it he must see that 
the light created on the first day was daylight. 
v. 5, God called the light day, and the darkness 
He called night: and the evening and the morning 
were the first day.” Now, to the simple unso- 
phisticated mind there is no other explanation 
than that the first day, i.e., the day defined as the 
time between morning and evening, the rising and 
the setting of the sun, were thus created. No 
amount of sophistry will ever explain what this 
account of Genesis tells us; that there was evening 
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and morning, day and night, light and alternating 

darkness, three days ‘‘ before the sun was created,” 

which, as far as man is concerned, produces 

this wey light and darkness, day and night, morn- 
evenin 


g. 

infantile, mythical character of the whole 
narrative is clearly shown in verse 16, when the 
sun is made to rule the “day,” and the moon to 
rule the night. The sun produces both day and 
night by its appearance and absence; the moon is 
as apparent in the day as in the night, and 
fora U part of the month invisible altogether; 
can she be said to rule the night, except 

in poetical fancy ? F.W. H. 


THE STATE OF MAN. 


(23984.]—I am sure our friend, A Fellow of 
the Royal Astronomical Society, would not allow 
himself to make a misstatement if he knew it; 
therefore, without allowing any religious considera- 
tions or discussion (which I consider totally unsuited 
to our pages) to enter into my remarks, permit me 
to concisely analyse the dates of the chronology in 
Genesis v. and vii. alluded to in his letter 23918. 


Adam lived 800 


to birth of Seth ...... 130) years, and ho 
j Enos 105 was, when Me- 
35 Cainan . 90 | uselah was 
Pe Mahalaleel. 70 born, 687 years 
15 Jared .... 95 old; therefore, 


a Enoch .... 162 Methuselah was 


55 Methuselah 63) -687 113 years old 
when Adam died. 

Methuselah, it 

j Lamech .. 1§7 | states, was 969 
jb Noah .... 182 years, and he 
1 Shem .... 500 died. Therefore, 
i The Flood.. 100) -969 he died in the 
—— same year that 

1656 the flood is stated 


to have occurred. 


Therefore, if we are to suppose the history of the 

world from the time of Adam to the Flood was 
traditional, Methuselah could have taken the his- 
tory from Adam, as they were both alive for a 
period of 113 years. 
_ The “ mythical character” of the early history 
is therefore consistent in itself, and does not show, 
as “ F.R.A.8.” states, that Methuselah must have 
survived the Flood.“ J. S. B. 


[23985.]—In letter 23927, page 31, the old theory 
of a vast interval of time existing between ver. i. 
and ver. ii. of the first chapter of Genesis, durin 
which period everything shown by geology pecurted 
is revived. i 
the mind of any student of Genesis until geology 
forced it there, many arguments may be adduced. 
The division into verses, it must be remembered, is 
modern; no such breaks exist in the old Hebrew 
rolls, and ver. ii. really is quite continuous with 
ver. i., with which, moreover, it is directly con- 
nected by the word and, clearly implying imme- 
diate succession in point of time. To interpolate 
countless ages between the two verses is against 
all rales of interpretation, and is also in direct 
disaccord with Exodus xx. 2. The phrases used 
clearly show that the writer of Genesis had no 
such idea in view. Further, according to ver. xix., 
the san was not made until the fourth day; that is, 
not until e the period to which J. H.“ 
assigns geological time, but plants could not grow 
nor animals live without the sun. In no sieraly 
figurative or poetical sense, but in strict scientific 
accuracy, every animal or plant owes its life to 
solar energy. How then could either animal or 
vegetal life exist on the earth during this interpo- 
lated parioa before the creation of the sun, and how 
was the earth kept in its orbit during the said 
period? “J. H.“ tries to meet the first of this 
objection by asserting the existence of light inde- 
y of the sun. I am not aware of any 
„ource of light, except such as are 
contrived by men, and there were no men 
during this period, and therefore no light, 


not even otarlight, for the stars were made 
on the same as the sun. Thus we 
are asked to believe that all the geological 

ts and lived in darkness, which 
is absurd. The crowning argument against 
the theory is, of course, that derived from 
the work of Darwin, which shows that, in- 


. (28986.}-—-I snovrp like to state, purely in the 
interests of science, that the British Chrono- 
beyond — a 3 
qu in enum 
aii the chief total eclipee of the snn and moon, an 
also in tabulating the transits of Meroury and 
Venus, thus forming three astronomical lines of 


st this idea, which never entered | ‘ 


time reversed from the present period to year 0. 
The association also has formed the solar cycle of 
arin lunar years, which are precisely the motions 
of the moon and the axial revolutions of the earth. 
Upon this solar-luni cycle the two astronomical 
lines of years have been extended, and the result 
is a correct line of time. It is proved by the fact 
that an eclipse repeats its date after 651 years, 
called the great astronomicgl year, and as the solar 
cycle shows, occurs on the same day of the week, 


us :— 
Year a lst of fourth month, Friday-Saturday. 
J 


Year 652 do. do. 
651 

Lear 1303 do. do. 
651 

Year 1954 do. do. 
651 

Lear 2605 do. do. 
651 

Lear 3256 do. do. 
651 

Year 3907 do. do. 
651 

Year 4558 do. do. 
651 

Year 5209 do. do. 
651 


Year 5860 our 1861, Jan. 11-1 2th, Friday-Saturday. 


A natural luni-solar cycle of seven years will 
produce the days of the week and dates of the 
month by giving 30 and 29 days alternately to the 
months. 

The point of interest is—and it is a great one— 
the years and dates of ancient history show that 
there has always existed, since year 1, a number of 
men who have kept correct years. The dates of 
lunar years take care of themselves. 

J. B. Dimbleby. 

The Shrubbery, Chatham-place, Hackney, E. 


123987 ]—Ir is curious to notice how here and 
there we find in the world of thought fossil 
ideas and arguments, which, by some strange pro- 
cess of protection, have survived the fate of their 
brethren. Such a fossil is the old and exploded 
rr erat soberly advanced by your correspondent 


There is not a particle of evidence for his theory 
that during, or before, or after the Glacial period 
the world became desolate and dead, or that 
‘* the present world is a re-creation from the past.” 
Such statements would find more fit expressions in 
the pages of the Christian Million, from which he 
quotes. 

The overwhelming weight of geological evidence 
points conclusively to the fact that the develop- 
ment of the world, physically and biologically, has 
gone on slowly and surely through a period of time 
so enormous that the ordinary measurement of 
years is inadequate to express it, and at no time 
was this process stayed or its results destroyed uni- 
versally by the Glacial or any other period. 

By this process of development we are in- 
separably linked with the first speck of organised 
protoplasm, and we have no evidence of an 
supernatural creation from then till now. 
«J. H.” is acquainted with glacial phenomena, 
he must be aware that its effects are local, and can 
be determined geographically by well-defined 
boundaries. That whilst the North of England 
aud the whole of Ireland and the North of 
Europe was shrouded in a vast sheet of ice, the 
land south of the Severn and the Thames, and the 
South of Europe generally, was perfectly free 
from glacial conditions; and he will not find any 
evidence of glaciation in these districts; yet it 
is with these districts, particularly the South of 
Europe and Asia Minor, we have to deal when 
considering the question of the origin of man. 
And we have every evidence to believe that whilst 
glacial conditions prevailed in their greatest in- 
tensity in one district, other regions were free, and 
aig re vegetable, animal, and human life. 

t 


the Socriptures.”” May we ask J. H.” by what 
process of ‘‘ clairvo '*' he became acquainted 
with the reason why the writer of the Pen- 


tateuch stated scme things and omitted others? 
In considering the Genesis of theology and the 
Genesis of science in their relation to each other, 
we have first to ask on what basis of fact are th 
both founded, and I hope, in our mutual in ; 
that ‘‘ Priam will either substantiate or withdraw 
his interesting statement as to the authorship of 
Genesis I., and from whence did it come. It is 


interesting to note in the face of this discussion which occurred in the 969th year of his 


that the temple of Denderah, in Egypt, eontains 
frescoes representing the various acts of creation as 
described in Genesis I., and as Moses was learned 
in all the learning ’’ of the Egyptians, he may have 
heard it in the colleges of Heliopolis. 

John Hampden must remember that the 
highest authorities of the last 6,000 years have 
often been wrong. The highest authority of the 
highest authorities of 6,000 gee could not re- 
press the genius of Tycho Brahe, of Galileo, of 

opernicus, and of a host of others, and the 
“ highest authorities have, in the long run, to 
reconstruct their theories, and that repeatedly. 
“ Antiquated’ authority often means antiquated 
error. He also states that ‘‘ of course the story of 
Adam and Eve is Mosaic.“ This may be; but why 
“ of course °’? What proof can he offer ? 

I am looking forward hopefully to this discus- 
sion that we may obtain some clear and well-sup- 
ported account of the origin of Genesis I:, and of 
the authority it bears. When this is determined 
we shall have all the materials before us for an 
impartial consideration of the question of the 
“ Origin of Man.“ 

A Fellow of the Geological Sooiety. 


(23988.]—Aorme on A Fellow of the Royal 
Astronomical Society’s” excellent advice to your 
oorrespondent O. J. L.,“ I have looked up the 
“ simple illustration in Genesis v. 

Verse 25 says: 

Age of Methuselah at birth of Lamech.. 187 years. 

Verse 28: 

Age of Lamech at birth of Noah... . 182 5„ 

Chapter vii. verse 6: 

Age of Noah at time of the Deluge ..... 600 , 


Total... . 969 „ 


Chapter v. verse 27: — Al? the days of Methuselah 
were 969 years, and he died. 

Am I to suppose Methuselah was resuscitated, as 
“F. R. A. S.“ says he survived the Flood; whereas 
Genesis distinctly states the year of that event to 
have been the year of his death ? 

I am rather disposed to think F. R. A. S.“ has 
given more attention“ to the Short History of 
the English People than to the book he quotes. 

Ohas. J. B. Findon. 


(23989.]—Witt ‘A Fellow of the Royal Astro- 
nomical Society ara Me how he infers from 
ERT v. that Methuselah must have survived the 

0 

May I suggest to Mr. Hampden that Priam's 
opinion may be none the less true because anony- 
mous, and also that everyone now is at perfect 
liberty to accept or dispute any dogma. Coercion 
in religion is happily a thing of the past. Mr. H.’s 
“ highest authorities? are probably the same who 
taught that the earth is a fiat box-like parallelo- 
gram, that the firmament is supported by immense 
walls, that above the firmament is heaven, where 
the angels live, whose business it is to push and 
pull the sun and planets to and fro, &c., with very 
much more of equal truth and value. 

I would recommend all interested in this discus- 
sion to ‘procure Dr. Zerffi’s lectures on Pre- 
Adamites: or, Prejudice and Science, and“ 
and Short Chronologists: or, Egypt from a Re- 
ligious, Social, and Historical Point of eae 8 


123990. — GEN. i. 1, 2, expressly says that be- 
fore the seven days there had been a creation that 
had been thrown into confusion. The exact words 
are: The earth was tohu ve bohu, which is very 
like our ‘‘ topsy-turvy.” 

After the Fail there were two sorts of men on 
the earth, the Sons of God,” and“ the sons (or 
children) of men (vi. 2); that is, there were 
descendants of Adam and Eve who still retained 
the perfection which the latter had forfeited, and 
there were sao a men tas were of Adm e 
own image, which no longer was completely 
after the image of God, and through the union of 
these two races, all mankind became inheritors of 
the curse pronounced on Adam. 

That A and Eve had children whilst in Para- 
dise is as good as declared in the command that was 
given them at their firat interview, to be fruitful 
and multiply, and, as your readers will remember 
Milton N a scene that ought to have led 
him on to a statement to the same effect. If Adam 
and Eve were long in Paradise — and they may have 
been there at least a hundred years (iv. 26, v. 3)— 
there would have been many of the better and 
wiser race in existence at the time that Cain 
‘* builded a city, and he may have learnt how to 
do so from them. 

Has not F. R. A. S.“ made a mistake about 
Methuselah? Gen. v. 25, says that he was 187 

ears old when Lamech was born; v. 28, that 

was 182 years at Noah’s birth, and 

vii. 11, that Noah was 600 years old when the 
Flood came, which would make the 85 
Flood coincide with that of Methuseiah’s 
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“ begat’? is taken literally, he would have died a 
bee anda half before the flood, which would then 
v 


taking it 
e to be reckoned as occurring in the 971st zee. 


off. 


consideration. 


Loco. Draughtsman. 
BORT. i 


{[23991.]—“ Z T. X.“ gives us further interesting 
articulars. I canuot find the account of Dr. 
binson’s use of his daughter’s diamond for the 
urpose of turning up the steel pivots of'his 
5 The letter signed B. P. A.“ a 8 
in the ENGLISH MRCHAN IO for Jan. 15, 1869. Per- 
haps some reader can give the reference to Dr. 
Robinson’s use of the diamond, and I will look it u 
and write again. There is no doubt that a diamon 
tool can be used to cut hard steel. The question is, 
Can it be used practically with any such advantage 
as to supersede the use of the revolving emery 
wheel? I say not. But on that question many 
readers will be glad of further data. 
Upon the Dessau nickel diamondiferous tools, I 


DYNAMO. 


are not so clear as I think would justify me in lay- 


no right to complain. I beg to point out to Mr. 


Eaves that I stated very distin 


information 
to him. like this kind of work very much, and 


The Westinghouse automatio is thus the only 
brake adopted, and this has been done after mature 


[23996.]-—I caw assure Mr. Eaves that I do not 
intend to go on with the making of the dynamo 
after the instructions at present to hand, as they 


ing out a largish sum of money. I, however, have 


see, under the microscope, that the surface is armed 


with clear transparent diamond crystals of minute 
size, but not giving much clue to the system to 
which the crystals belong. Probably bort“ is 


one of the substances which does not escape adal- 

teration. If any reader will kindly send me a 

minute portion of powdered bort, or powdered 

carbonado, or other of these materials which he is 

using, I will examine it under the microscope, and 

report it in “E.M.” James Edmunds. 
rafton-street, Bond-street. 


(23992.)—S. E. S.,“ letter 23932, speaks of a 
black diamond. Does he not mean carbonado, or 
osTbonste; which is not crystallised, but amor- 
phous. 

Many years ago the carbonado was used for 
dressing millstones, and I know it has been used 
since for cutting stones. 

What I want to protest against is that the stuff 
should be called diamond, unless in a popular sense, 
such as when coal is called a black diamond, 
because diamond, carbonado, and coal have all a 
common origin —viz , carbon. Z. T. X. 


NEW MIDLAND ENGINES.-—TO 
“FIREMAN.” 


„big. failures,” just for want of “ expansi 
fing” Where I blame the com 


different] 
more expansively ; if all this had told at first, 
there would not have been all this bother, and the 
fine orna would not have got a bad name; any- 
how ’s well that ends well, and now the 1687 
class aro doing as fine work as the 60 or 800 

20 I have only got to say in conelusion that I am 
now more than ever in favour of 

More Expansion. 


P.8S.—“ Fireman ” gives a set of conditions that 


the | 54994, but it ma: 
and wante.—ALFRED) 


Anglo-Dane. 


‘ETERNITY OF MATTER. 


(23997.]—How do those who believe in the 
eternity of matter get over the e F 


The material universe has been coo 


as long 
as it has existed, so the further we trace it back the 


hotter we find it; it could never be more than in- 


finitely hot, but it can be shown that it would not 
take an infinite length of time for the universe to 
cool down from an infinitely, hot state to its present 
atate. For suppose it to have been infinitely hot 
then in a moment it would have 

cooled down to a finite heat, and it can only have 
taken a finite period to cool down from any finite 
heat to ite present heat, no matter how slow the 
ing; therefore, the present course of aes 


at one time, 


called Nature has not always existed. 


REPLIES TO QUERIES. 


— — 


„An their answers, Correspondents are respest. 


requested to mention, in each instances, the istie 


nember of the query asked. 


54745. — Rising Logarithms.—There is often 
a table thus headed in Epitomes of Navigation by 


which to find the hour angle from the meridian. It 
contains the logs. of the square of the sine of half 
the arc, thus: rising log. of 28° or lh. 52m. is 
18-767350, which, divided b 
the log. sine of ve does not corre- 
spond with the logs. quoted by Mr. Ruppel in 
ord him some clue to what he 
Dosson, Blenheim, N.Z. 


(55323.]—Musical Scale.—I must apol for 
the error in my letter on page 564, which was 
written h y. I could not refer to tables while 
writing, but discovered the mistake in calculation 
pn and sent a correction to our esteemed 

ditor. it must either have arrived too late or not 
have been clear enough, as my letter appeared in 
its original form. It is true that the two 
„ semitone intervals” (I don’t like this term) are 


the big engines do not get into—they are “‘ linked ” | Of equal magnitude in the division of the diatonic 
well up, worked more ex ively, ‘and, instead of | scale as proposen by Mr. Walter Hardie—viz., as 
g time and taking pilots, they are taking their | 243 is to ; but my objection to this division is 
trains to time, don’t want a , burn less coal, that such a ratio between two sounds of the 
and have lots of steam. t a change in ten | musical scale is too complicated to be naturally 
days! correct, and it can be correct in no other hik The 
very essence of musio is simplicity of ratio between 


BRAKES ON THE G. and S. W. Ry. 


23994.)—Mz. W. B. THomrson (letter 23941, 
. 34) has Taar come to a hurried conclusion 
t the G. and S. W. Co. is goi 


; e at Carlisle are 
G. and S.W., Caledonian, North British, North- 
Eastern, Midland, North Western, W. C. J. S. 
M. S. J. S.; and as they all run Westinghouse fitted 
stock to Carlisle there is no trouble in exchanging 
at that place. Loco. 


NEW BRAKES. 


123995.]— I THox that certain misstatements 
made by Driver“ (in 23907) in your issue for 
March 6 ought to be corrected ; these refer to the 
London, Tilbury, and Southend Railw ay. 

This company never fitted any new stock with the 
chain brake, the only stock fitted being some which 


origi belon to the North Lendon Rail 
8 to the Tilbury line in that 


the vibrations of the notes used, and complexity is 
unintelligible to the musical ear. There is far 
more simplicity in the ratio 15 to 16 than there is 
in that of 243 to 246, which is a comma (5) smaller; 
and this simpler ratio for the note sensible is 
secured by introducing one small tone ($) in each 
of the two tetrachords into which the scale is some- 
times divided. There are also other complex ratios 
entailed by Mr. Hardie's division, as, for 
instance, the major third is in the ratio of 64 to 81 
with the keynote, instead of being as 4 to 5; the 
major sixth as 48 to 81, instead of as 3 to 5; and 
the major seventh as 128 to 243, instead of as 8 to 
15, all being a comma too high, and the minor 
thirds between E and G and between A and C are 
necessarily each a comma toosmall, being in the ratio 
of 27 to 32, instead of 5to 6. In melody, as well as in 
harmony, the endeavour of musicians is to produce 
pure intervals—that is, to produce intervals with 
simple proportions; and although it has been 
noticed that there is a preference for taking the 
great tone when choice is offered, yet the ear is 
ever comparing with the key-note, and makes this 
adjustment of a comma wherever necessary. The 
natural scale does not contain two intervals of a 
like magnitude side by side, neither is any greater 


interval made up of two similar smaller intervals. 
I am glad to see this question to the fore again, and 


two, gives 9°383675 


8 , and they have at present no intention of | in view of the forthcoming Exhibition of Inven- 


tions, a little acquaintance with the subject will 
enable those interested in pure intonation, as ap- 
plied to keyed instruments, in some measure to 
understand the aim and intention of any exhibits 
of this character that may be found there. Iam 
hoping that this branch of art will be well repre- 
sented, and receive a strong impetus.—S. E. Hoyr. 


[90310 —Artifioial Hand.—Like “D. P.” 
I have a friend who met with the loss of his hand, 
rather nearer the wrist than shown on “D. P's” 
drawing. He tried the best makers of artificial 
hands on this side of the Atlantic, and all, without 
exception, proved useless as far as doing any real 
work was concerned. We then set to work to 
make a hand which would enable him to handle a 
knife or a Our first attempt was similarto B. 
Noticing that he had considerable movement in the 
remaining portion of the bone above the thumb, it 
struck me that he could utilise that motion if some- 
thing were clasped around it similar to the manner 
of holding music with the patent springback holders, 
80 we made a hand with rigid fingers and a thumb, 
as shown at A3, which was attached to the inside 


of B by leather to give it flexibility. This worked 
well, and very natural for light work, but his hand 
being amputated so far as Al. the spring gri 
had not the hold which I hope D. P.’s” frien 
at dotted line Fig. 2 would have. The style he now 
uses is shown at C—fingers rigid ; thumb bees on a 
oint purposely exposed ow wor ; is 
l or closed by a neat thumb - crew, to hold a 


ope some of these will prove of use to D. P.’s ” 
friend.—ANDREW LerrcH, Hamilton, Canada. 


§5384.])—American Organ.— To H. M. I. R.“ 
Thanks for reply; the plan you have adopted in 
no doubt the best when the instrument will admit 
of it; but in most cases there would be a aed 
in finding room for the windways for the added set. 
As regards Munro reeds, I believe they are about 
the shortest in the market, and I think are all made 
to one scale. Should consider them very suitable 
for organette ; in fact, I have seen them so used in 
an organetteof American make.—J. E. From. 


(55571.]—Turbines.—In answer to “E. F.,“ 


the arrangement proposed will work, provided the 
draft tube is not too long, and ev ing is tight. 
If, however, any leakage takes p the draft 


tube, unless ndioular or nearly so, will 

with the valve closed. Is the sa in 
excavating, partially balanced as it is by the of 
the valve, worth the risk of leaky packing, &0.? A 
vertical draft tube is better than a horizontal one, 
because it is shorter, and need not be so in 
diameter ; hence the velocity of the effluent water 
is greater, and will carry off any small quantity of 
air which may leak in. If the velocity is not suffi- 
cient for this purpose, difficulties may be expected.— 
Cuas. Lovis rr. 

[65723.)—Gramme Dynamo. — TO Mn. 8. 
Borroxk. The frame I have made for above 
dynamo is the usual upright Gramme pattern I lin. 
high, 10in. long, and weighs ct.; the field mag- 
nets are cast with the pole-ends on; the arms of 
field magnets are each 3gin. long by 1jin. diameter; 
the pole ends are ljin. wide and semicircular; the 
ring (Pacinotti form, with 12 cogs) is 3in. inside 
measure and 4#in. outside diam: ter (including cogs). 
I have Nos. 16 and 18 D.C C. wires, and require 
machine for incandescent lighting and experiments. 
—GRAMME. 

[55813.)—Land Drainage.—Practical experi- 
ence in land inage might be obtained in many 
counties; but our friend Paddy should not omit 
Lincoln or Cambridge. One of these and York- 
shire could, I should think, give him all the experi- 
ence he would need. He should, first of all, read up 
such books as Scott's Draining and Em ing, 
published by Lockwood and Co.— Nux. Dor. 


„%% „„ PV = 
>F X~ 


Marcou 20, 1885. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,043. 


65 


[55702.]—Watch Pivot Holes (U.Q.).—I send | 
peo Med and finely pointed, which Ata in 
an in W in 
the long Lol indicated by dot a 


lines. There are 
sometimes three or four of these steel rods. The 
uprighting 


is made of brass or gun-metal, and 


HL. 


4 
(VLCC CORPS OO ATOT Ht bt FPDP 


its beauty and worth consist simply "n its aeonit: 
B is just a square for the purpose of holding it 
the vice. Now, sup g we had to plug up the 
top centre wheel hole in a Swiss watch, we simply 
5 5 = 
point out at O, on w point you co 
rest 3 . insert another runner 
from the top, and where the point touches is the 
place to the hole.—ANNTE, 


55827.]— Gravity and Dead Escapements. 
„Country Parson now asks me to point 
out something or other to him from my book. I 
shall do nothing of the kind. I am always ready 
to answer bond _jfide inquiries about clocks, if I can, 
without too much trouble, for persons who show 
that they have really attended to what I have 
written and seem capable of understanding more. 
ButI shall not answer a mald-fide question from a man 
who first gratuitously and anonymously 1 
that my is distinctly wrong’ saying 
what it never has said in any one of the editions ; 
and then, when he is made to see that, does not 
ise in the smallest degree, but takes refuge 
ia saying that the sentence he quoted wrongly at 
first ‘‘without doubt conveys a wrong impres- 
don. Very likely it does to those who do not 
ipod aga ope ) Gort Gest tots 
me, again, are correct, ex as 
one gravity regulator in which a customer wanted 
additions of his .own for electrical 
connections and other things. I have already 
gra the numbers of the pinions in all those clocks 
I have had, and all other necessary informa- 
tion, as to what they require, and in what ts 
I bave found them superior to dead and single- 
ments, and in what respects not 
ior. I shall not repeat them for a man who 
wants to find a pretext for some more contra- 
i in order to cover his own carelessness and 
rude mess. Ep. BECKETT. 


(56834.])—Punching Nachine.— Machines of 
the kind can be seen at any boiler factory, and 
Mustrations in the lists of makers of machine tools. 

[65219.])—Brazing Steel.—File the surfaces 
elean ; cover with powdered borax and spelter, and 

the between brazing tongs—that is, 

with and heavy beaks, which are made 
pearly white hot. You can also braze with the 
blowpipe.— Essar. 


(56850.] —Oover for Flywheel.— What kind of 
advice is wanted in this case? 


to rivet up some sheet iron into the half of a circle 
—my, 16ft. Gin. by 8ft. 4in.; repeat, and join the 
two by riveting s 


attri 2ft. 2in. wide, havin 
a lanpo of about lin at esch alda: =T. P. j 


[m] —Prin ting Frois- i . not know of 
any test experimen © pressure 
inch on the table and 3 Day 
press ; but it must be some considerable. The 
geis will have no diffculty in procuring a press 

do the work he requires, which is really a very 
mall job.—A PRACTICAL PRINTER. 


J—Volt and Am. Meter.—This querist 
find an am. meter on p. 62, and s voltmeter 


* Soho ” has simply | exp 


described on p. 568, Vol. XXXIX. I have no doubt 
there are many others described in back numbers 

but it is advisable to purchase instruments if 
accuracy is required in the tests.— Nun. Dor. 


[55860.j— Length of Metal for Oambered 
Springs.—I don’t think there is a rule. 


the thing out in h iron; bend to exact shape 
regaled mark off the length, straighten out, and 
there is the gauge.—Essaz. 


[65866.]—Chemical Stamping.—It might be 
possible to do something of the kind with chloride 
of cobalt; but it is scarcely probable, as such a 
device would be utilised in many ways, and would 
certainly be patented.—F. I. C. 


55867. -Feed Pump. — Cannot this querist 
ae ve ey by ponaecting | it wiih a Anal abate 

iven by a large pulley to reduce the speed. The 
dimensions, number of Tirolen &c., must be calcu- 
lated according to the rules and plan adopted ; 
but the rules can be found in Molesworth’s Pocket 
Book.“ —ESSAR. 


tel kt a with the Lantern.— To 
‘t EXCELSIOR.””—I for one shall be very glad of the 
drawin ce mention. Will you also tell me 
which for of lime you consider best, the cylinder 
fixed on a pin, or the pieces wedged into a circular 
brass ring f GRaPHO. 


E Coli e with the Lantern.—By a 
p ter’s error I am made to say ‘I get a parallel 
when the principal tube jet is zin. from oon- 
denser.” This should read I get a parallel beam 
when the knuckle of jet is zin. from condenser.’’— 
W. H. SHEUBSOLE. 


(55870.]—Optics with the Lantern.—To 
L. Wriaut.—Many thanks for your answers. I 
am still pare at my, 1 pene sure ae 
use prism at proper angle. e your Ce 
and use the mixed gases. Will you help me in 
another experiment? I cannot get severed sodium 
line satisfactorily ; I use in front on lantern a 
large square biscuit-tin cut in two, and slidi 
camera fashion—one half fits front of lantern, an 
the other has a large alit cut in it. I also have 
adjustable slit on lantern front. How far do you 
actually place the sodium flame from lantern front 
in the experiment, as described in your book? I 
hope I am not e too much; but your 
book has much interested me, and I do not like to 
be beaten. Many thanks to Excelsior.” If the 
Editor will permit, I shall much like description he 
Nr. W 5 andar will perceive 5 I have 

. Wright’s ; in fact, my original query was 
on an experiment described A it. Petha Mr. 
Shrubsole, having worked through the book, can 
give me a hint which will help me with respect to 
reversed sodium line.—S. 


(65876.]—Improving Light in OCoal-Gas.— 
Many thanks to Arvonia’’ for design and infor- 
mation about carburetter ; but before proceeding to 
manufacture, will he kindly state whether the size 

iven is not too large for ten flat flames, not 
egind flames? Also how long the cotton wool will 
remain saturated with benzoline, y the 
upper layer, seeing that each layer is cut off from 
the reservoir of benzoline, and there is no means of 
using capillary attraction for re-moistening after 
once becoming dry. Supposing your design will 
suffice for, say, ten flat flames, how long will one 
ing with benzoline last? Because if it is 
necessary to daily moisten the cotton wool in the 
trays by refilling from the top, it has occurred to 
me that a slight improvement to meet this end 
might be arranged by passing a cotton wick 
from each tray down to the res of benzoline. 
Will not ootton wool after a time, by its own weight, 
become too solid or dense f WooLwWICR Gas. 


65896.]—Heating Room with Steam.—It is 
cult to give Noros 3 3 seeks 
with accuracy upon the details furnished. He will, 
however, require sbout thirty-eight 17ft. lengths 
of 2in. pipe, which, with the bends, will give about 
680ft. run. Steam at as low a pressure as l0lb. 
may be used, but if he can obtain 401b. or 501b. so 
much the better. The pipes should be placed under 
the floor, and about one quarter the area of it at a 
int furthest from the cold air inlet should be per- 


orated, so that the heated air may ascend. After 


ing through the room, the mo ed air should 
be dava off by being connected to a flue, a proper 
feather being introduced in the usual way. If my 

lanation is not clear, I will supply a sketch. 
See my reply to 66049.—F. C. S. 

55905. —Cores.—I notice some errors on page 
us eto Ya the above—viz., at line 18, read “‘lay 
in the core bar’’; at line 20, leave out the semi- 
colon; and at lines 21 and 22, read adjust screwed 
chaplet and socket in top part,” and leave out the 
comma after chaplet.— ASTERISK. 


C have no wish 
to . P. Ward as to the publication of his 
researches ; but I am curious to know how he mea- 
sured the E.M.F. of ‘‘ several million volte,” and 
how he contrived to cause a current of 30 h.p. in 
the primary to yield a current of 1,000 h.p. in the 


— 


We cut 8 


secon . It would be very convenient to havea 
means of making 30 op do the work of 1,000 h.p. 
WI. Joun Grey, F.C.S., Analytical Chemist, 
Newcastle-on-Tyne. 


[55947.]—Pressure of Water in Pipes.—In 

lancing ugh the reply of G. Worlands to this 
query, I find that he has, in the second of it, 
reproduced an error age result, probably, of a 
misprint) from, I think, the Colliery Manager's 
Calculator,” in the formula for finding the number 
of gallons of water delivered from a borehole. The 
number of cubic feet discharged per minute is 
=v x 7854 d*; and as there are 6:26 gallons ina 
cubic foot, the di in gallons is manifestly 
equal to 6°25 v. x 7854 di. This indicates the 
evil of replying to qnestions without an adequate 
knowledge of the subjects to which they refer ; or 
of placing such implicit reliance on what is con- 
tained in books as to take for granted, without 
question (as in the present instance), a formula 
containing an error of the moat palpable kind, 
which should have been detected at once even by 
the merest tyro in hydraulics.—Lyows. 


[55969.]—Problem.—I am afraid that in his 
answer to the above in your last issue Weir 
Revir ” has fallen into error, and has worked out 
(correctly) the answer toa different though some- 
what similar question —viz , the time required for 
the disch of a vol. of water = the contents of 
the vessel when the head remainsconstant. In this 
latter case we have, as he states in the formula :— 
Q = MSVT — the letters having the same 


signification as given, 
MSV (1). 


*. 1 
But in the problem the vessel receives no additional 
supply, and the head consequently varies. Now, 
suppose the contents of the vessel to be divided into 


EI C . 


an indefinitely large number of layers, the indef. 
small interval of time occupied y oae ot such 
ayen in descending through a height equal its own 
ckness—ie., for the discharge of one of such 
layers—is obtained by equation (I), since in such a 
case we may assume the head to re constan 
the distance dy being inappreciable. In Fig. 1, 
5 dy represo such a ayo, e at a height 
above c. fr. g: S other dimensions being 
as given In . : 
Vol. of layer = +: dd. dy oub.-tft. 


Sect. area of opening = —* z 


4 144 
Veloo. of desoent — 
of layer in question Ig. =8 074 Vyft. per sec. 


Constant = 67 as assumed. 
8x d. d 
8 p 


sq.ft. 


oe dt = 


4 


62 x 8074 x ria x a/y 


If we integrate the above expression we obtain the 
whole time ¢ required for the vessel to empty 
itself —i.e., 
t= 144 x a Ady 
4975 z vy 
* 
4:975 ° x 
ort = 57°88. Ah. 25 seconds. 


x A 


The above result is just double that obtained by 
4 Weiv Revir,” and proves what was ted out 
by M. I. C. E.“ in his solution.—C. Mo +. 


pon] — Trueing Grindstone. — Has not 
“Fair Dealing in Monopoly, who saye he is a 
tentee, allowed his feelings to get the better of 
Fis judgment? If he knew so much as he now dis- 
closes, why we 13 ask Sel the information in “on 
columns ow, I suggest a common—v — 
mon rough slide - rest, carrying a piece of carbonado 
at the end of an iron tool. This will true up any 
grindstone of any kind, whether Newcastle, Welch, 
or even emery !—Z. Y. X. 

— Trueing Grindstone — 

been accused (p. 


Patent 


„ Vol. 


(56026. 
Law. — Having 
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XXXIX.), of being in the interest of the telephone 
companies (I do not know whether there is one or 
two), I hope I shall not be misunderstood if I 
venture to demur to the phrase, the “ socialistic 
tendenoy of the times, which your correspondent 
4% Z. X. X.“ introduces (p. 40) in a reply under 
this head. I do not admit the existence of an 
4 socialistic’? tendency (whatever that may mean 
that has not existed at any time since monopolies 
were first granted. There is no more tendency in 
‘i ours” to “get at trade secrets and the mode of 
tting round a patent” than has existed ae 
within the memory of Z. Y. X.” and myself. 
I yield to no one in a just recognition of the rights 
of a patentee; but knowing what I do of patents 
and patentees, I confess to some degree of 
when a would-be monopolist finds that his 
‘í invention,” as he is pleased to consider it, is as 
“olid as the hills.“ In this very connection—a 
machine for trueing a grindstone—I am eonfident 
there can be nothing better than the old plan pursued 
for generations by our forbears; and if some one 
has devised a means of putting the bit of iron into 
a rest or guide, I can only say that he may be 
entitled to claim the exact way he has done it, but 
he cannot prevent any one else doing the same 
thing in a different manner, because there is really 
no invention“ about it. The thing has been done 
hundreds of times, and “all honour to Marcus 
means no honour at all, unless it can be shown 
the machine or apparatus in question is a real 
As to the aay gerne business, no one 
do that the battle was 
Reis as the real 


dead and gone, the impartial historian will 
wonder how it was that no one apprehended 
the importance of the facts Reis communicated to 
a well-known English electrician until Bell un- 
earthed them, and, in a race with Edison, Gray, 
and others, managed to get the first patent. I have 
not the slightest commercial interest in telephones ; 
bat I suspect that I regret more than those who 
are so anxioas to make use of the outcome of other 
men’s brains, the result of the trials in this country, 
for they have given Bell, or his representatives, s 
practical monopoly of the telephone, and put a 
stopper on its oat for 14 years from 1876. 
It is not these can erous quibblers—these miser- 
able copiers of other men’s work—the public have 
to consider ; but those who really help in the march 
of progress by improving upon the ideas of others, 
and the latter have been stopped because the deci- 
sion of a ju gi monopoly of the 
principle to Bell, whereas, as it seems to me, he 
wes entitled only to claim his method of carrying 
out Reis’s idea. Money, as a matter of course, 
now carries the day; and who is prepared to 
fight the monopo who have bought u 
every device which threatened to rob them of their 
monopoly? That is no fault of the patent law ; 
but is due rather to that greatest and worst of 
trade-unions—the lawyers—which makes it impos- 
sible for the impecunious to fight against those who 
have m , even though all equity is on their 
side. Ha Stee relieved myself, I would say 
that Z. Y. X.,“ in quoting the actual words of 
the prohibition clause, goes too far, for it has been 
held that one ped make i 8 5 
the experiment, but must not use it in 
the dende of beneficial user. That is, to take the 
telephone, one may make a telephone, and even 
exhibit its capabilities to friends; but he must not, 
for example, lay it on to his stables to oall his 
coachman, as that would be a beneficial user. The 
law, on this point, is v clear, and there are 
numerous cases to exemplify it. You may make any 
patented invention youl 1 the p Aaa 
periment; but you must not use it in the ordi 
sense of the tern. It seems to me that the law 
ery definite and satisfactory, for the sole 


ting 
W 


tly varies the stren 
there: 


he s600. ea fore, of the sh ab- 
tained), it 
withdrawn.—J. 


when the magnet is 
e Coil.— Make one glass 
der 10in. long, jin. inside diameter, cement a 
brasa cap to each end, make a hole through one 
end for a brass rod to slide in, which must bea 
little longer than the tube, so that it can be brought 
in contact with the bottom plate, then fill with water 
and stand up ; join wire from ooil to one plate and 
wire from han 


— 


— Oe ig —k—d 
` — ` 


to the other, start with rod right | bake.— BURNER. 


up and slide down gently. Water, being an imper- 
fect conductor, offers a greater resistance to the 
8 as the electrodes are separated. O. H. 

ARTER. 


{66037.]—Induction Ooil.—It is almost im- 
possible to explain to W. G. Glasgow the precise 
cause of his n obtain strong shocks from 
his coil. I should think it very probable that there 
must be a connection between two, or popi 
JJ Gt going Chrous) cach lnyee, pada 
curren going throug yer, 
from one to the other, thus shortening its should-be 
ourney ; and this is very important, as the circu- 

ting of the secondary current round itself in the 
separate layers of wire greatly intensifies it; or, 
porba , this thin wire has had a sharp twist or 

nd er; either of which will sometimes 
materi the strength of a current on 
account of the increased amount of resistance 
offered to it; or, again, is W. G. G. sure that his 
batteries, contact-breaker, and primary ,coil are all 
right? Now, with rogers to the condenser, the 


annexed diagram will, I hope, help to explain it. 
CARBON 
p = 
— 2 Nc 


Let P' P“ be the terminals of the prany oi, M 
the soft iron core, and SS’ the termi of the 
secondary coil; the primary terminal P’ is con- 
nected to a series of sheets of tinfoil B, connected 
together along one edge, but separated by sheets of 


paraffined paper from a similarly connected series 
of tinfoil sheets B', which are connected to E; this 


arrangement and connection of tinfoil sheets con- 

stitute the condenser, which is, I might say, always 

laced in the wooden base of the coil; the base 
ing made hollow to receive it.—J. KEAN. 


[66037.]—Induction Ooil.—It is impossible to 
tell the reason why the induction coil not give 
good results. Possibly the wire of your 5 
is too thick; examine connections and contact 
breaker. A condenser for an induction coil is made 
thus: Take many sheets of tinfoil and paraffined 
paper, arrange in alternate layers, connect together 
the lst, 3rd, Sth, Co., of the tinfoil sheets, and also 
connect together the 2nd, 4th, 6th, &c. ; then con- 
nect each of these series to the ends of the primary 
coil. You will get good contact by screwing a 


P | piece of wood firmly across the edges of the tinfoil. 


—J. RANOE. 


[566040.|—Knocking in Gas-engine.— When 
we first ted our 1 h.p. Otto we experienced the 
same annoyance until our old millwright turned 
his attention to the key of the flywh On this 
being driven tight home, the thumping noise ceased. 
See bearing at crank end of connecting: rod is 
not too loose, and, if nece „slightly tighten 
set screw at the other end. n’t be afraid to 
drive key well home. Our engine has run splen- 
didly ever since, with no trouble. — AUBERT, 
Guernsey. 

[56041.)—Gun Metal.—Is “Nun. Dor.” poking 
fun at us when he suggests that gun-metal is 
sometimes made of a mixture of copper, tin, zinc, 
and iron? Is it really the fact that these four 
metals can be melted ee ? I thought that in 
making gun-metal the culty was to prevent the 
zine being dissipated by the heat required to melt 
the copper ; but will not this difficulty be insuper- 
ably increased if iron is to form one of the ingre- 
dients? Is it a fact ora slipP—Z. Y. X. 


66046.]|—Turning Spindle.—The apprentice’s 
culty may arise from one of many causes: 


It may arise from his lathe centres not being true 
to other. 2. It may be from careless punching 


of the holes at each end. 3. It may be that the 
centres on mandrel and t are not of the same 
angle; but probably he will find that 4 is the true 
solution—viz., that he did not drill the holes at 
each end deeper than the centres, so that the 
centres bottomed the hole. This is the cause of 
much bad work. The point of a centre ought 
poter 5 metal which is being turn 


Z. 

. Bricks on Wet Ground. 
— heat draws the damp from the ground. Pave 
the bottom of the kilns with hard burnt bricks. In 


green brioks be well dry. 
Set them so as to have p oniy ot bottom draught. 
Fire slowly and carefully at 

steam before getting the 
bricks will not be boiled 


A 


that the joat will be held 


[56049.] — Laundry Man. — The moist air 
should be tapped off from the top of room by means 


D ) 


ONNAAANSTRAARARRAAAAARRARRRAA 


of a flae. Plain deal boarding will suffice if no 
chimne 
in to create a draught ; exhaust steam from engine 
will do.—F. C. 8. j 


[66067.)—Ornamental Bricks.— Various kinds 
of ornamental bricks can be made direct by brick- 
machines, such as Bevels, Plinths, Bull-noses, and 
Moulded bricks, -tooth, Nail-head, &c., and 
Floriated bricks ; and Floriated, Martini, Gillebone 
and Indian tiles must be pressed, and require special 
boxes, plates, and blocks, varying according to the 
size and pattern of the required. The blocks 
and plates are best made of cast iron, wood will do, 
but soon gets worn. I shall be glad to give ‘‘ Brick- 
maker er information if uired, either 
through the E. M.“ or privately, if he will adver- 
tise his address. BURNER. 

56058. Tires. — The work of a steel tire is 
represented by the distance run. An eminent maker 
has deduced this formula W = weight in pounds, 
M or mileage = wea 65. whiah gives for all 
practical purposes 115 miles for every pound weight 
of the tire.—R. B. HANSR LL. 


156063.]J— Brasing Bicycle Fork.—File the 

surfaces of broken parts flat, clean well from 
bodies, such as grease, oil, or dirt, € 

wire) two strong pieces of iron wire 

mly together. The 

filed faces must touch each other in parts, else 

you can’t braze. Get borax and mix with clean 

water so as to form a thick paste; smear the parts 


to be mended with this solution; get two or three 
small pieces of wee brass) is best, lay them on the 
joint, put into or strong fire, and as soon 


as brass has melted the joint will be complete.—. 


0 yr 


[56064.)—Troublesome Battery.—If Mr. J. 
Parsons were to remove the zincs from his cells,’ 
take out the binding-screws if they will come, then 
and afterwards coat the 


ok black, I 
effectually prevented. 
battery which I made early last year, and on read- 
ing Mr. Parsons’ letter I went and had a look at 
to see if I could find the same thing, but there 35. 
ia as good as when I put it up. I have done nothing 
to it since September last. I may say that it does 
only bell-work. Mr. Parsons gives no reason 440 
wanting to use old charge in new pots; if the o 
charge was working all right where it was, it msy, 
of course, be effectually used again. —J. KEAN. 


56081.]—Baffled.—I fear that “Baffled” will 
8 be aby to work a reliable contact with suspended 
astatic system as shown. If the needles are A put 
at both ends, a firmer contact can be obtained ; 


1. the needle is very apt to rebound, and, on the ot 


hand, owing to the very small contact 

has 3 to stick to the contact pin, een eT 
á very small current is used. Some yo riety 
made a series of experiments, using a great VA 

of metallic substances. In every case I ed that 
needle stick, and closer examination show 1 
fusion had taken place between the metals usec: 
then tried platinum and carbon, reasoning, q 
since the oxide of carbon was us, I sho ool 
ever the difficulty. I found this answer poet wit 
and patented the use of this form of contac’ Unt 
the instrament concerned. As, however, the H be- 
has expired Baffled” is free to use 1% f 

lieve he will find it answer well.—A. S. T. 


j chuck 

66085.]—Scroll Chuck. — Mark aws and 

e aie E 
aws are n O 

con out. The last to be sot froo is tho first 
taken u screw lacing. Cle 

paraffin ey and a a little olive oil 

replacing jaws.—Gz0. A. WALTON. 
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to 
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y exista, a small jet of steam being tumed ` 
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the Jews.—Jewish 


implied abstinence from f and drink, but also 
from washing, anointing, and the putting on of 
sandals. In of e five more fasts were 


Jew. With the exception of the fast on the Day of 
Atonement, and the anniversary of the Destruction 
of the Temple (both of which in at sunset), a 
Jewish fast from the break of the day till the 


appearance of the first three stars. Passover cake | gi 


is another name for the unleavened bread which is 
eaten at the feast of the Passover. It used to be 
eaten in a standing position, as the Israelites had 
eaten hastily on the night of the Passover, with 
the loins girt and shoes upon: the feet. It is not 


now eaten standing, cxcept by the Samaritans, who | If As 


eat it in this way at the summit of Gerizim, and 
there to this day they will hand to the stranger an 
olive-shaped of unleavened bread inclosing a 
green fragment of some bitter herb, which may 
perhaps resemble the sop that Judas received from 
our Saviour. The healthiness and long Bie of the 
Jows are proverbial. It would be difficult to deter- 
mine whether it is owing to the fasting or not, as 
any benefit to be had from fasting depends on 
many things—such as climate, habit, general 
health, &c. Their temperance, 1 have no doubt, 
has mach to do with it. Physiologically considered, 
there is no benefit from fasting for any period of 
time when the body is in health ; but when one has 
bile, a good starving often restores the natural 
balance.— BoBADIL. 


15609 1.— Water Oapacity of Boiler.— Your 
boiler will require 95 oubio feet of water before 
Te pin © glass gauge. ; The orogens a easily 
A figures and a reference to nearly an 

textbook on mensuration.— YAMA. TER, 


[56095.]—Gramme Machine.—The resistance 
of the armature depends upon what purpose the 
machine is intended to be used for. If for an 
tisbtiog inen machine or shunt-wound machine for 

tiog incandescent lamps in el, the resist- 
ance is abnormally high; it should be less than 
J ohm; fora series-wound machine it is also high, 
and should be considerably less if you wish to get 
tesults from the machine. 
resistance might be } ohm.—J. Ramon. 


[56096.]-~Amalgamating Zino. — You can 
amalgamate them by moistening them with one part 
sul. acid to two water, then rubbing the mer- 


eury on till it a bright all over. Do this about 
ones every month.—C. H. CARTER. = 
[56096.] ~Amalgamating Zino.— This has 


to the and form a oigas mirror-like coating 
on its surface. Or, if you like, you can use this: 
Dissolve loz. of mercury in 1}oz. of nitric acid and 
oz. of hydrochloric acid; pour the solution on 
to the zinc in a dish, and rub the zinc with a. piece 
of flannel till it is coated with mercury. If your 
mercury is bright and clean, its age does not much 
tignify.— R. A. R. BENNETT, Oxford. 


[56096.] — Amalgamating Zinc. — Wash the 
i ute sulphurio acid, one of acid to eight 
or ten of water; then pour mercury over it, 
with rag dipped in the acid. © mercury 

at once wherever the zinc is clean ; but 
pret k gaod ee as you can’t put on too much. 
fumes in the process are unhealthy, so have 
good ventilation.— BOBADIL. 
(66098.} — Grinding V-Tools.—‘ Junior 
thould look at Churchill’s catalogue for Centre 
* and for Watch Charms.“ Under each 
he will find what he requires. The little 
gauges are cheap and true, and full instractions are 
cm in eatalogue and with article when sold.— 
A. WALTON. ; 


(56100.]—Oxyhydrogen Lantern.— To In- 
viora.””— On p. 15 you will find a description of 
mnith’s bellows. o gas bags in question are 
po Mapes with the exception that mackintosh 

is used instead of leather, and that no valves 
areused. I am exceedingly out of sorts with an 
attack of rheumatism, or would go into the matter 
further; but must try next week to do so.—In- 
victa. 


[66104.]—Gasoliae Gas Engine.— For the 
reason gtated in reply 66100, I am quite unable to 
deal with the mator at thə moment ; but will, if 
Kriz send on aketches in time for next issue.— 


{[56108.]—Mioroscopical Pan ios 5975 know of 
one at der ui or thi 

can ee rere — ioe sles chemist. I think the 
address is Cavendish-street, _ Cavendiah-square, 


In the latter case 


London; but look it up in directory.— GBO. A. 
WALTON. , 


[56108.]—Microacopical Staining.—I believe 
aniline dyes may be obtained of Messrs. Becker 
ma o , Maiden-lane, Covent-garden, London. 


[56 109.]— Photo. Lenses 
should be quicker thà he 
ood plates. I shoul 
ritish Journal Alma 


ven.—A. PUMPHREY. 


t, a 
form in the coole part of the tube, while, higher up 
atill, in the coolest part, some crystals of the oxide 
of arsenic may be seen.—G. L. M. 


13 —Chemical.—Digest the paper in hydro- 
chloric acid, and boil the resulting liquid with a 
piece of bright copper foil. A dark stain shows the 
resence of arsenic; and on heating the stained 
oil in a test tube, the arsenic is oxidised to arse- 
nious oxide, which sublimes, and may be further 
examined.— Wx. Joun Grey, F.C. S., Analytical 
Chemist, Newcastle-on-Tyne. 


(56118.|—American Gas Bag.— See my reply 
to 56100. Will give you and Oxygen all par- 
ticulars yon desire.—INVICTA. 


[56119.]—Magnitude of Small Stars.— There 
cannot be any reliable formula for ascertaining the 
magnitude of the smallest star visible, because 
there is no difference between the last star of the 
first magnitude, and the first star of the second 
magnitude, and the more minutely you examine 
the succeeding magnitudes in the same light, the 
more difficult it becomes to detect any perceptible 
difference between them.—STAR-GAZER. : 

(56120.]—University.—This query 
contain a single question.—Wx. JOHN 
F. C. S., Newcastle-on-Tyne. 


156122.]— Small Brace. Do you want a hand 


(?) does not 
GRRx, 


brace or drill, or do you want it to fix on bench, 
and must simplicity of construction be a leadin 
feature? I , then, do my best to help you wi 


pleasure.—INVICTA. 


(56126.]—Ohemical Examination, London 
University.— The maxim, ‘‘Never prophesy 
unless you know,” applies with especial force to 
examinations. The querist should wait until he 
has time to study the subject properly. Gill’s 
book does not contain very much.—Wa. JOHN 
ace F. C. S., Analytical Chemist, Newcastle-on- 

yne. 

(56126.}—Chemical Exam. Lond. Univ.— 
„ Londoniensis ” evidently wishes to ‘‘cram.’’ Let 
him procure the syllabus and the questions for the 


last half-dozen years, and he will see at once what 


to get up.— Gro. A. WALTON. 


156132. — Cutting Pipes.—The len BE is 


same as BF. By Euclid I. 47. Ae er (C B)’ 
+ (B F)? Hence B E = y [(20)* — (6)'] = 
13-7477217. With regard to cutting out in paper 


when diameters are required, I may suggest 
cutting on a diminished scale, say lin. to the ft.— 
Gro. A. WALTON. 


UNANSWERED QUERIES. 


— — 

The numbers and titles of queries which remain unan- 
swered for five weka are inserted in this list und i still 
unanswered are repeated four weeks afterwards. Ne trust 
our readers till look over the list, and send what information 
they can for the benefit of their Jellow contributors, 


Since our last, Annie“ has replied to 55702, 


. Fancy Gas Lamp, p. 417. 

Cone Pedals, 417. 

„ Title and Author Wanted, 417. 

. Leather Dressing, 417. gee 
. Centres of Driving Wheels, 417. 
Model Farm, 417. 

. Logarithms, 417. 

e Slide-rest, 417. 

. Dynamo, 417. 


. Microscope Fine Adjustment, p. 506. 
Swedish Gymnatics, 5(6. 
. Chime Barrel, 506. 

Drying Room for Starch Factory, 506. 


Legal, 506. 
. Workmen’s Time Check, 506. 
Repairing Gun, 506. 
Stam ings, 506. 
Circular w for Wood, 507. 
Centring Glass, 507. : 
Measuring Height of Solar Prominences, 607 
Brass Castings, . 
Pressure for Stamping, 507. 


QUERIKS. 


(66187.]—Tracing Paper.—Can any correspondent 


free from all app to anything li 
secure the two latter points, I am willing to sacrifice a good 
percentage of the transparency, if una voidable.— Jon. 


(56138.]—Plaster and Pipeclay.—1. What is the 
composition of which such toys as Father Christmas, 
Little Red Riding Hood, &e., are made, and how used ! 
2. What is mixed with pipe clay in the making of com- 
anon clay pipes that makes it so hard and white!—W. 

ENNETT. 


' [56139.]— Boot Cleaning Machine. — In our 
household, as in many others, the number of feet to be 
kept tidy, is largely in excess of the hands able to keep 
them so; even these few hands are often enfeebled by 
very poor health, and pressive demands made on 


by op 
their activities in other direc tions. Any apparatus, then, 


likely to save labour would be gladly welcomed by us ; 
but we cannot afford to waste any money on costly catch- 
pennies. If any correspondent who experience 
of a boot-cleaning ine, would kindly say whether, 
or not, he thought it likely to be serviceable in a case like 
ours, we shall be deeply grateful. A capital washi 
macLine has already done us yeoman’s service. Woul 
a boot-cleaning machine be similarly hopeful? — 
Hoprrvtu. 

156140.J— Ozone Bleach.—Can any one tell me 
where to get, or how to make, Holmes’ Ozone Bleach ? I 
find it is a very good thing for washing prints, in the pro- 
porton of one part of bleach and ten parts of water.— 


156141.I— Lobster Back Cowl.—Will some kind 
reader inform me how a lobster-back cowl is put tugether, 
so that the front and rim of the head are both the same 
size? Icannot make one without making the front the 
largest, through lapping the pieces all one way, from the 
rim upwards. Is there any means of remedying this? If 
80, I shall be extremely obliged, as L am a plate-worker, 
but have not had much experience in the above line.— 

TE WORKER. 


(56142.)— Wheatstone Bridge.—The construction 
of a Wheatstone bridge, is fully described in Vol. XIX. 
e56, but it seems to be only suitable to. possessors o 
ong pockets, needing in fact three sets of equivalent 
known resistances, to determine an unknown ore. Is 
this construction capable of modification, so as to use 
with the known resistance, against that to be determined ! 
Please avoid algebraical formula,—J.O. M. 


(66143.]—Hermit Crabs.—What do they feed on! 
All that 1 collect, refuse animal food, i e., mussels, sand- 
worms, &c., and soon creep out of their shells and dis.— 
YzsaLLAW. 


156144.J—Sea Anemones.—In May last year I 
obtained 22 anemones, digging them out of damp and, in 
which they were firmly planted, only shewing thelr 
corona (which is about l4in. across) just above the 
ground. They were mostly securely anchored to small 
stones or pieces of shell, at a depth of from 3in. to 4in., 
and very local ; also I never found any, if there were any, 
castings of sand worms in the immediate vicinity. Colour: 
grey, with sometimes a dash of pale pink, yellow, or 
purple. What is their name, as I cannot trace them at 
all in any of my books ? They are very hardy, and live in 
quite foul water, in fact being the only inhabitants of a 
small aquarium, they remained from May. to February in 
the same water, without any attention, and only two of 
them died ; their bodies were not removed, yet did not 
seem to affect the health of the remainder.—Y ssaLLaw. 


(56145.)—Wimshurst Machine. Some time ago 
constructed a Wimrhurst electrical machine, from 
descriptions given in the papers, and with insulated 
bridges or connections of the opposite electrified sectors 
on the plate. I always found great difficulty in starting 
the machine: it was always uncertain, and would never 
charge itself as stated. I sometimes set it going by 
charging one conductor, and sometimes some of the 
sectors. Since then, for the reason that these bridges 
were not securely fixed, I fastened them in such a way 
that they were not insulated. This, I was given to 
understand, was not a material point in theconstruction. 
Now I cavnot get the machine to act at all. Could you 
explain the reason of the failure, and tell me how the 
machine should be started, and whether the conductors 
should be first electrically connected or not ?—E. A. K. 


[561468.]—-Spiral Springs.—Would some obliging 
er help me? I need 


by hea openly in a fire, and quenching in ail; but 
they either break, or have no more i than before. 
Is there any s re made for sp „ or any 


(56147.]—Speeds.— What is the best system of compen- 
sation for maintaining regular in winding material 
from one roller to another, when, for instance, there is 9in. 
thickness on one roller, and is req to be wound on 


‘another, at the same time keeping regular speed in the 


moving of the material.—Susscaisar. 


(56148.)—The Thermal Unit in Relation to 
Time.—Is there any method by which the temperature 
— posing it to be constant or at its highest point) may 

termined from the number of thermal units it parts 
with in a given time. Is the temperature proportional, 
both to the heat and to the rate of combination? If so is 
there an ed rate of combination for the various 
elements !— EQuIvoLr. 


oos for 
an illustration would grea 


Equrvo.rt. 


63150.j—Time Required.—I have a vertical water 
ries düre length 13ft. diameter 4ft, ; i$ requires 18 
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minutes to fill the same with a lin. supply pipe let into 
the side of receiver 4ft. from the top. How much time is 
required (out of the 18 minutes) to fill the top 4ft., when 
the water is above the orifice of supply pipe. —J. B. 


[56151.._—Boring Lathe Heads.—To ‘‘Ixvicta.” 
In No. 1,086, Vol. XL., p 479, Query 55590, you 
promised to show me through these columns the best wa 
to bore a pair of 3155 centre lathe heads (for centres 
back-gear spindle) in a 2hin. centre, single-speed lathe 
with an ordinary small slide-rest. Ihave patiently looked 
for the fulfilment of your promise in this paper since the 
issue of the above number; but my search has not yet 
been rewarded. Will you please reply to the above query 
at your earliest convenieuce, and oblige t—Uxcas. 


(56153.}—Tempering Steel.—I have been trying to 
harden some tools, but caanot succeed to get them 
above the blue temper; I hented them in a bright coke fire 
and quenched in water. I also tried salt-and-wa‘er, byt 
with the same result.—Uxcas. 


(56158.)—T est for Oils.—Can any of our contributors 
give me a method, or refer meto some reliable work, 
whereby I can tell whenI get pure oils, say of sperm, 
olive, gal.ipoli, malaga, southwhale, lard, neatsfoot, 
animal, mineral, linseed, and cottonseed oils. Ido not 
mind going to some expense to be able to find when the 
oil is genuine. The s.g. and price paid does not always 
prove that there has b:en no doctoring in the oils we buy. 

find many users of oil uncertain about the oils they use, 
and will be glad to see an answer to the above.—W. B. P. 


(56154.)-Working Strain.—Imagine a piece of 
annealed jin. round shear steel Tanna on two supports, 
three inch s apart: what weight would it safely bear 
suspended from the middie? t would be the break- 
ing strain !—F, SxARCR. 


D . of my furniture is 


gutan ey a a small insect deep 
circular holes into nearly all descriptions of wood. Shoul 
be for a cure ; have tri ; but it seems 


only effective for a short time. 
the habit of the pests !—F. SxAROR. 


* [56156.)— Chemical Acticn in the Bichromate 
Battery.—I shall be glad if any of your scientific con- 
tributors will explain 
act‘ons that take place ia a bichromate battery during 
work, stating whatare the salts formed, why the solution 
become bleak and if any practical use can be made of 
refuse liquor.—J. T. 8. 


(56157.}—Edison’s Electric Pen.—Would any of 
your numerous readers inform me as to whether or not T. 
A. Edison renewed his pateni for his electric pen, after 
that taken out in 1875? I have heard through im- 

ect sources that Edi:on was refused a renewal in a 

w case in which a patent for a telephone was mixed up 

with it.— R. E. G. 


86158.)—Injector.—I have got an injector to fit on a 
er; but I may say that the injector is Vaughan and 
Stubb’s patent. It has only one inlet and one outlet, and 
has the appearance of a common stop valve; and I can't 
see how water ean be thrown into the boiler with it. 
Perhaps some reader that has seen them at work will 
assist me.— Rex. 


[56159.)—Model Engine (Boiler and Boat).— 
TO“ Invicta.”—I have a pair of engines 14in. bore, 2in. 
stroke. Would you be kind enough to tell me what size 
the boiler ought to be, and how best to make it? Also, 
dimensions of bost, Galas whether T'should cut it out of the 
solid or bui'd it; the engines from bedplate to eylinder 
covers are I lin. high.—Rrx. 


[56160.] - P Machine.—I have a hand 
machine with 20in. and 10in. wide. Can 
bras 


t is the name and 


ick return made so that I need only to turn 
crank in one direction ? The machine has three 
spindles, the ist dle has a pinion about Izin. diam.. 
with 15 teeth, which gears into a wheel 7in. with 70 teeth ; 
on 2nd spindle, pinion and wheel are ouaide the bed, in 
centre of 2nd spindle is a pinion 34in. diam. ,with air 
gearing with another of same ter and number o 
aly bor tin cre roger Sine 1 to = The 
y for the purpose o up . e 
are asin a lathe, and adjusted by lock 
nuta.— . Saaxesrprak, Dresden. 


(66161.}—Telescope.— What number and kind 
lenses are required for an astronomical teleeco 
. rat io ae Gin. ; 

ere any great di making such a 

telesonpe 1—F. 8 Dresden. 


156163. — Model Foot plates. — How are the 
diamond »hap-d patterns made on the footplates for 
models of marine and locomotive engines! I have tried 
casting the plates; but it does not answer, as the plates 
must bend. Have also tried corroding them with acids 
to no purpose.— F. SH#AKRgSPEAR, 


[56168 ]-Mandrel.—I have bent the nose of my 
; can it be set right—if so, how !—F. Snake EAR, 


lens 


Dresden, 
[56164.] — Applegarth Bat . Could som 
prastical friend’ rite by post aod aa how: to Fe- 


charge an Applegarth battery for electric bell I— Jon 
CoLLEY, Salop House, Queen’s-road, Aberystwith, Wales. 


(56145.|— Weevils.—I should like to hear of some | Mz. 


remedy for sta the ravages of these. I have them in 
a bedstead, and ve taken it down and soaked the 
parts with paraffin and afterwards stop 

red lead, but to no purpuse. I have them also in some 
naves which I purpose using for wheels.—Szymovun. 


3 Worekncy,-0v of a pack yom 
a very ous workshop a flat 
which rests on four walls. It was made t for the 
parpose of storing cater, &c., on the top; but although 
t has been twice covered with a solution of tar and steel 
filings, then asphsited, and twice had a fin. coating of 
Portland cement—it lets through the rain and spoils the 
tools in the shop. Size of it is 14ft. by 25ft. and the 
wood used in its construction is planks 14ft. long by 7in. 
by Sin. covered with jin. floorboards. Would a coating 
boiled pitch cure it, if we covered it with planks to 
prevent sun melting it and walking on jt cracking it? 
ve spent over £4 on it, and now want to cure it in 
the cheapest way possible, as it is only a temporary 


as far as possible the chemical | «s 


d the holes with | b 


erection. It has a fall of 4in. with rain channel on the 
long side.—Taricycre MAKER, 


(56167.|—Developer.—As the photographic season 
is now rapidly advancing, can I get any assistance! I 
have been us Wratten and Wainwright's developer 
(as per last almanack)—two grains pyro, and three drops 
each diluted ammonia and bromide. Isit a very slow 
developer ?—as I find after the image is out, and the 
detail, &c., fairly discernible, the negative appears weak 
and covered by a greyish mist after fixing, although sharp. 
I do nott they ure over exposed, us they are rather 
long in coming up. How long should a C. D. V. take to 
develop by the formule? I forgot to say I use Fry’s 
plates.—Jay Pasa. 


(55168.)—Flectro-Plating.—I do a little elcetro- 
silver plating, but am much bothered by the silver anode 
becoming discoloured, sometimes with a brownish film 
and at other times with a thick, bluish-white coating, an 
I find that when either of theee takes place, that the 
deposit ceases; it seems only by a fluke that the anode 
will occasionally work with a olean surface, and when it 
does, the deposit is all right. I have tried different 
battery-powers, and have vuried the strength of solution 
8 of silver), and sizes of anodes and cathodee. I 

ave done a lot of electro-gilding, and have very little 
difficulty with that. Will some of ours put me right! 
— ARGENT. 


[56169.|- Spectacle Lenses.—Can any one tell me 
t he meaning of the formula, prescribed by the oculist ! 
For instance, I have a pair of convex glasses, formula + 
1D; another of my family has — 4 D, and — 1'5 D. 
Do these figures relate to absolute measurements, or to 
some artificial scale? One would like to be able to select 
the proper glasses for oneself. Also is there any reel 
advantage, and if so, what, in having pebbles (so 
called) instead of glass lenses 1— BAL-xA-CILLBĩ. 


[56170.]— Municipal.—I should de glad if some one 
would give me his opinion, whether for general examin- 
work, and also delicate work, a binocular, or single 
5 would be preferable, Also please recommend 
=e a 5 work on practical microscopy for beginners. 
Se . . ARNETT. 


56171.}— Gas Engine. — To ‘‘Ixvicra,” FROM 
assy .”— Thanks very much for your replies to my two 
8 uite EE, the ult for air compresion: 
r s the gas e, I wan rep a e 
linder, Ain. bore by 6in. stroke, working at 60lb. 
ould you recummend a vertical trunk engine, single 
acting—if so, what dimensions !—or the ordi inverted 
single cylinder, like Clerk’s ; if so, what size? I have no 
idea of what size the air - pump should be, the gas pres- 
sure, or what valve arrangement, and firing gear is to 
be used, Can you kindly help !—Gassy. 


[56172..—Locomotive Mechunios. — Supposing 
that a loco. engine's eccentric rod had not been roperiy 
adjusted, and as a consequence she had a lop-sided sort 
of a beat, and supposiug that the f rward gear-rod 
wanted shortening to put it right, would it be necessary 
to lengthen the back.gear rod |—Youxa Hayp 


156178. New Battery.— any reader tell me 
how to make the new ceil, in ven by Dr. Pabst 
[Germany I I believe tt is an iron cell, with wrought- 

i 58 carbon dipping in a solution of ferric chloride. 


~ [66174.]— Dioscope.— How are these made! ‘They 


are to enable u to see what is goig on (atan 
entertainment, &c.) from a distance, by means of an 
objective lens and electricity.—A. 


156175. — Books on Herbal Medicine.—Can any 
one give me information as to the most recent and best 
works on herbal medicine ! Not mere family guides, but 
works that will enable one to thoroughly study and 
master the subject.— W. M. 


([56176.|—Patent Annealed Iron. — Has any 
reader of theo E.M.” had any experience with the new 
process of chill and other iron castings, and how 


annealing 
make their chill, and what kind of castings they 
?—MERLBOURNR. 


66177.}— Barthenware.— Mr. S. Arlidge, in thé 

6. N. M.“ of Feb. 6th, referred to my query on the above 
subject, but he does not say what ingredients are used in 
the white colour to earthenware, before putting on 

lead for glazing. In making black ware, we use 
lack manganese, but I want to make white ware as well. 
Any information that Mr. Arlidge, or any others can 


peon this subject, will be highly appreciated by—J. 
Yoox, Mon. 


86178. Cum Juniper.—Will any of your readers 
kindly inform me how to dissolve gam juniper—I have 
tried several vaya but failed, and oblige ?— ROILA. 


(56179.)—_Bort.—Will Z. Y. X.“ be so kind as to 
state if carbonado or carbonate, can be manu- 
factured, or ia it a natural production ?— CARBON. 

(56180.] — Martini - Henry Rifle.— Will 


„% Armourer be so good us to explain the proper way to 

take the breech action of a Martini-Henry rifleto pieces 

and replace same, and what is the lubricant used. it ap- 

poar to be some thicker substance than oil.—AXOTEER 
IFLEMAN. 


. [56181.)—Oheap Achromatic Condenser —To 
Nrusox.—I should be glad to make a condenser, as 
described by yor, if 708 will kindly inform me what 
focus the two lenses should te, as I presume they should 
ear some proportion to each other. The hole in the 
stage of my old upright microscope is gin. in diameter, and 
there is 7 ljin. space between the top edge of the mirror 
when inclined) and the upper surface of the stage. I 
ve tried single lenses as condensers, but without advan- 
tage.—Novicr. 


(56182.)—-Sweet Making.— Will some kind reader 
give me information how to make sweets (brown 
goods) quantity of water per pound of sugar, and how 
ong to boil, or can any book be got on the subject ?— 

OVICB. 

(66183 ]—Force and Motion.—What is the answer 
to the following question ?—Given a rope with a horse at 
each end. The horses are started in opposite directions 
Is the pull on the rope that of two horses, or of one? 
Similarly in a steam-engice, is the strain on the cylinder 
cover, the same as that on the piston, or more ?—T. P. L. 


(56184.)—Transfer Fluid for Engravings.— 
Would any correspondent tell me if there 2s any chemical 
eee ee an impression or copy from engray- 

8 i—i. . 


150 185. Astro. O.G.’s.—Would anyone give me 

piney respecting the making of fluid lenses, and 

ow the old astronomers did without achromatic lenses 1 
Cassini and others of his time.— T, P. 


(50188. Gum for Micro. Slides.—I should feel 
obliged if one of our kind readers would give me a reci 
for making gum for attaching labels to microscope slides 
ae as ig used on postage and other adhesive stampe! 
—A, 0 

(56187.)—To Mr. Bottcne.— Would you Kindly help 
me with the following !—I have made a motor with one 
of Jones’ laminated armatures, Iz in. diameter and 4in. 
long. I first wound it with 40z. of No, 22 s.c. copper 
wire on armature, and 141b. of No. 16 c.c. on magnets; 
but, with the idea of improving it, I rewound it with 60. 
of No. 22 s.c., and Ab. 90z. of No. 18 c.c. ; but on 
it with two quart Bunsens I got lese power than I 
first with the same celle. Would you kindly say if the 
wire I have on just now will be right with more battery 
power! Ifso, how many quart bichromates shall I use, 
and what power may I expect I- LoAXBRAD. 


| 56188.]— Pump.— Would some kind reader conversant 
with brickworks kindly give short description, with small 
sketch, of a simple pump or other means for lifting 
—about 5ft. or 6ft. of a lift—water out of brick clay 
holes 1— something that would lift a considerable quantity 
at a time for manual power.—T. PLUNKETT. 

[56189.]—Brickmaking Books.— Wanted, names 
of a few thoroughly practical works on above, and 
which would give description, with plans and dimene 
sions, of best sort of up and down draught kilns.— 
Tuomas PLUNKETT. 


[66190.J—Clark’s Gas Lamps.—Can any reader 


inform me whether those powerful emoke-consuming gar- 
lamps sy 55 La at the Langham Hotel,are made on 
a 8 e 1— . e 


56191. Electrotyping.— Can any of our readers 

orm as of the latest method of copying wood blocks, 
or refer me to work (recent) on above,the cost of necessary 
plant, and where to be bought !—Ecvecrro. 


(86192.)—Mineral.—Can any reader kindly inform 
me of the name of the above from the following descri 
tion !—Glistening white, under mi a 8 like minu 
transparent sand: heated slightly light Drown, intense 
heat nearly black ; insoluble in cold water; from boning 
water white opaque gelatinous deposit; soluble in sul- 

huric acid; carbonate of ammonia turns solution brown; 
letrocyanide of potassium blue, with white deposit at 
dottom.— W. G. 

56198.]~ Eocentric and Oval Cutting Chuck. 
— Will some co ent kindly either furnish us with 
a working drawin 3 
wish to make one —H. G. B. 


(56194.)—Lady's Oolonial Outfit-— Can any 
reader give reliable information as to a useful outfit for 
a lady going to the country parte of New ? and 
aleo what size of packages are more convenient for 
luggage, and any hints about the voya,e? In fact, any 
a information on the subject will oblige an— OLD 

EADER. 


(56195.]-Consumption of Coal.—Would any of 
our readers kindly inform me approximately the quantity 
uf coal consumed per day of 94 hours upon some of the 
large Atlantic-going mail steamers, such as the Alusika, 
Oregon, Nerada, &e. — J. L. 


(56196.)—Gas Holder.—I have a job to put some 

er cl cack its to enake ton tha | olata, Win ooanccas 

req or jointe. someone 

say what | is the best thing to make them gas-tight when 
riveted 1— OLD BUBSORIBER. 


(56197.]—-Rusty Water.— Some months we laid 
about 1,000ft. of black iron tube from a high-level well 
across some fields to a dwelling-house some SOft. lower. 
Up to the present moment the water has been so rusty 
auge a remedy that will net unfit the peesing through 
au a remedy not un e pat u 
pipes for drinking purpoees!—F. D. A. 

(56198.)-—Speed of Pump.—What is the quickest 
speed at which I can drive an otau al brass barrel 
bucket forcing pump Sin. stroke! ould it be ible 
to drive such at 120 or 180 strokes per minute? What 
quantity of water would be de.ivered at each of these 
speeds, and what power would be. required to lift and 
force a height of 6vft. (suction included) at each of these 
speeds? Would indiarubber valves be better than leather 
at such speeds 1— J. D. A. 


[56199.]— Nicke1.—Is this much harder than copper 
and what is the relative hardness of nickel bronze and 
copper, and what are the proportions of the alloy called 
nickel bronze! Can the alloy be made harder or softer 
at pleasure by using different proportions, and if so what 
different proportions! If these are secrets of trade, I of 
course do not expect a reply.—Z. Y. X. 


(56200.| What is a Diamond Carat P—Per Mr. 
Emanuele book, a carat is 4 therefore a diamond 
of 2} carate ought to weigh 11 grains. I sent one out of 
aring to a manufacturing jeweller, asking him to say 
how mony carats and how many grains. His written 
reply was—2j carats, 11 grains; thus he agrees with 
Emanuel. But, on weighing the diamond in a pair of 
chemical scales, it is found only to weigh 8.70 grains. 
My deduction 1e that a diamond caret. only 3°16 or 
3 1-6 grains, and not 4. What is the truth, and what is 
the explanation ! I do not enter in the gold carat, where 
the term has a different -V Z, a sOmethi 
which has so many parts of pure gold out of each 24 of 
actual weight of the article; thus, 6 silver and 18 ld 
is 25 on fine, and absolutely pure gold is 24 carat fine. 


56201.)—Fixing Battery Plates.—I am making 
a double-cell bichromate battery arranged as follows: 
The outer cells are square, and are pla in a rack which 
has two uprights at each end, between which a counter- 

ised board slides; to this board the plates are fixed b 
Crass clips screwed down to it. This answers wel l enoug 
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for the carbons, but the zincs being heavy slip from 
reen the 1 of the clips. Will any reader kindly 

f me of a method of g the zincs so that they 
may be readily removed for amalgamation, &c.? Please 
do mot refer me to back numbers, as I am a new sub- 


seriber.— Mixros, 


18820. Clock Gongs-—Woulà some correspondent 
tell, me through columns of “ Ours,” how to 
make clock 3, the kind of steel they are made of, an! 


28. B-B 5, R-Q sq (T) 29. Kt takes P (ch,, 
Kt K 6 (ch), K-Kt eq / 31. Kt takes R, R 
32. Btakes Kt, K takes B./ 33. R-K 6, Kt- 
Kt sq (7) / 34. R-K 8, resigns. 


(2) This defence is now considered superior to P-Q 4. 
Mr. Bird is fond of Q-R 5 (ch) at once, and with good 
reason, judging by results. 

(b) Cook gives B-K 2 as best. 

(e) We prefer BeK 2 followed by Kt-K Kt 5. 


how to and temper them !—Cuime CLock. Á (a) B-K 3 and then K-Q 2 to free the Kt, looks morè 
bg. J- chemical Affinity.—Will some chemical | e,) Fhe only move 
blish in “ Ours ” (of course with the f) With the view to gain a piece. 


(g) P-K R 3 seems better. 

h) On account of P-Q B 5. 

(1) A good move, of which Black fails to see the force. 
R-K 2 meets it best. 


(+) Now if 285 E 29 Kt-B5 (ch) &c. 
(1) This saves Kt and P, but game was already lost. 


7 pu 
a reliable table of affinity, embracing 
nat of the principal E=. p for the various bama! Buch a 
Able opine e greatest use 
— 0 the ecience.—Equivotr. 


pod 


24.]—Calorimetry.—Would it be too presump- 
son my part to ask “Sigma,” S. Bottone, or others, 
ive the chief results of Favres and Silberman'’s 
ts upon the heat of chemical combustion and 
m, such as are given in Mr. Sprague’s 

ty,” or can they recommend a cheap book on 


ANSWERS TO CORRESPONDENTS 


— . — 


„„All communications should be addressed to the EDITOR 
of the ExGLisu Mecuanic, 882, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the querier to which the 
r2plies refer. 8. No charge is made for inserting letters, 
ueries, or replies. 4. Letters or queries asking for ad- 
ö of manufacturers or correspondents, or where 
toole or other articles can be purchased, or replies giving 
rach information, cannot be inserted except as adv 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
— and the names of correspondents are not given 
to ing 


‘756205. . ' Tennis Court — Will anyone kindly give 
i for making a cinder court for lawn-tennis ; 


Curomio. 


0g. — Teeth of Wheels —Will someone of 
= ours” give me particulars for striking out teeth 


j 


with one sweep, as per sketch. Prof. Willis invented an 
i for the centres and radius for different-sized 


„„ Attention is especially drawn to hint No. 4. Th, 
8 devoted to letters, queries, and replies is meant fo, 
e general good, and it is not fair to occupy it with 


— ues. 

e ours” mean the odontograph,with two radi!)—do | tions such as are indicated above, which are only of indi. 
y of “ours” know it !—Aruos. vidual interest, and which, if not advertisements in them. 

T — selves, lead to replies which are. The Six y Bal. 
ter Column ” offers a cheap means of obtaining such informa 


tion, and we trust our readers will avail themselves of it. 


A NEW VOLUME. 


Noumper 1041 was the first cf Vol. XLI. Readers 
willing to oblige us by recommending ‘* Ours” to new 
subscribers should do so now, when a new volume has 
just commenced. The index to Vol. XL. is published 
this week, and cases and bound volumes will 
be on sale shortly. Readers desirous of making 
up their sets for binding the past volume are recom- 
mended to do so at once, as the back numbers soon run 
out of print. 


The follo 
to Wedne 
elsewhere :— 


Part Matt Ecrctsio Assocration.—R. E. Quinn.—W. 
Matthew.—F. L. Moore.—Otto Co.—J. Manford.—R. 
Hannen.—C. H.—The Optical Bricklayer.—C J. K., 
Ventnor.—Samuel Shaw.—Millwright.—E. H. J.— C. L. 
Tweedale.—B.Sc., Plymouth.—E. M.—Wade.—Jack.— 
A Many Years’ Subscriber.—J. Gayler.—T. R. Allin- 
Son. -M. I. C. E. —A Fellow of the Royal Astron~mical 
Society.—E. J. 8.—J. H. 


G. O. W. (Can only afford so much space and so many 
engravings to replies, not to questions asking whether 
propurtions, &c., are good. esides we have had a 
pa deal abou dynamos lately.) —StERo. (What is 
t you mean by French bronze! Look through the 
index issued with this number, and see if there is not 
some reference to it. Where to get materials“ is 
answered by At any dealer's.“ Such a question is 
against the rules,) F. S. S. A. (Gum arabic dissolved 
in water. See the indice# or Richmond's “ Grammar 
of Lithography,” published by Wyman and Sons. 
Transfer pore is prepared by coating any good paper 
with gelatine, starch, Or gum, or mixtures of the 
three, the object being to interpose a soluble film 
between the writing ink and the surface of the paper. 


u 
1 


CHESS. 

= — —— 

Au tions for this department must be 
‘PROBLEM DCCCCKXXI.—By H. F. L. Mzvzn. 
Black. 


are the initials, &c., of letters to hand uP 
y evening, March 18, and unacknowledge 


2 
Y, 


11049 


White to play and mate in four moves. 


a 


* * 3 
mus. 5 Black It is always best to purchase the inks and papers re 
vay Q Ki7 1 Anything uired when working on a small scale.)—VvuLCANITE. 
=" 34 Kt The ink is dissolved in soft water or alcohol according 
Q, Bor — — ) to its nature, and glycerine or treacle added —some- 
( times both For e violet, dissolve 90 grains in 
å aon, så jpet or ay tag yian and saw 1 8 . 
RRESPONDENTS. ve es k volumes.)—W. W. ws 
TO 00 mE camera in No. 894, or p. 380, No. 953.)—A COLLIERY 


solutions to 929, from Rev. W. Anderson 


. (We à f : 
), H. Culmer, J. E. Piper, C. Meiklejohn. ent (We gy coll Baon SE ang aa ul liquid for 


welding steel. Borax is sufficient in the 
hands of expert smiths; but some fuse 1u parts of 
borax with one of sal-ammoviac until all spume has 
disappeared, and then pour out, and when cold pound 
into powder.) —Ixx. (Grind up any suitable ent 
with gum tiagacanth in solution, and mould under 
high pressure, or treat the same as pigments for making 
kes of water colours. That is, grind up with isin- 
ass size and thin gum water; but the pressure is in- 
peusable.)—J. M. B. (Free ventilation is the best 
way of removing the smell of fresh paint; but some 
use a handful of hay in a pail of water, and others 
close up all air-holes, and put in a containing 


EIE .—You have overlooked that in 928, 
. @Q2 Buck can play Kt-Q Kt) 3, th 
” Game received from F. A. Vincent. Tourney Probl 
“from Chess Struck.” 

5 “EM” Tourney game between W. Nash (White) an 
J. Clothier (Black). 


4 
* . (King’s Bishop Gambit.) 3 charcoal, on which they throw a handful or two 
-K 4, P-K 4 / 2. P-K B 4, P takes P/ 3. B-B 4 juniper derries)—Auarzbn. (Ves, they are tuned 
E 4. GK 2, G-R5 { EN to equal temperament. The best plan is to get a set 
Q ch), K-Q sq (ò) / 7. Kt-KB 3,| and tune others to it. The scale in G is just the same 


takes P ( 
. Q@ as in C, except that it has F sharp instead of F natural. 
In factories they have a tuning bellows, on the exhaust 


/ r K lan generally, and fixing the standard reed over one 

4/15. Q-Kt A ’ 5/ 16. Q takes B (ch), ule tune the others to it. They require very little 
Q/17. B-Kt5 ( Q takes B/ 18. Kt takes G, afterwards when placed in 8 —WAaRMINSTES. 
19. P-QR 4 (0). P.Q R4/ 20. K Q 2, B takes (We have no time for problem sol , and we are 
8 -K R 3 / 22. Kt-K 6, P-K Kt 4 ] afraid there are not many of our ers who could 
QB 3 ving 3/24. R-K2, Q R-K sq / 26. U R. tell you “at what velocity must a turbine run to gene- 
PQ 53% . K B 3, Kt. G Bsq G) / 27. B-B2(i),| rate electricity sufficient for a town of 6,000 inhabitants 
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at a distance of three miles.” 
bine which generates penta $ 2. We do not know, 
but the makers can tell you. 8. As to the cost of wire, 
see the lists, wherein you will find the prices per mile 
for the different sizes. You have forgotten the latter 
item.) —Penwitn. (You will finda very good 
battery described on p. 119, No. 1019; but see the 
dices.)--Ecoxomy. (We do not understand how any 
one is to tell you how to make the battery or accu 
mulator, the only description of which is that it isi 
an ebonite case Ain. by in., and jin. thick. See 
previous answer. It is probably a chloride. of silver 
ceil )—C. H. (Given in all works on navigation; in 
the Nautical Almanac, and in back volumes. 2. t 
„ astronomical clock ° do you mean ?)—T. B. (You 
will find an improved baking powder on p. 229, Vol. 
„and several recipes in Nos. 799, 710 A good 
recipe is 1lb. bicarbonate of soda, àlb. of tartaric acid, 
and jlb. of grouud rice )—Nrx. (There is no book of 
the kind; but you can obtain suitable apparatus of any 
dentist's furnisher, See the articles on the indiarubber 
and hag, industries in Vols. XXXI. and 
XXXII. These were als» published in a cheap form 
by the Society of ou can ascertain whether 
still in stock by applying to Messrs Bell and 
Sons, York-street, Covent-garden, W.C)—A Son- 
BCRIBRR, F.G. (See the indices for medical coils, 
shocking coils. Look in last week’s number, forin- 
stance.)—Construction. (Look on p. 475, No. 1,036. 
Oxide of copper, zinc, and a solution of caustic soda.) 
—D D. (Let them read up the subject of Flight in 
back volumes. How would they store the electricity 
which is to supple nent the man’s motive power? Do 
they think they can put it into a balloon like so much 
gas!)—Musroian. (It is something loose; from what 
you say some part of the swell action—very likely the 
wire spring. When you hear the jarring,” try touch- 
ing all likely loose parts.)—In TE Dark (If the 
connections are all right, possibly it is the zines which 
are at fault, especially as they appear eaten into holes; 
they should be amalgamated after each time of work- 
ing—that is, if you use the light for any consid-rable 
time. See pp. 110, 174, 193, 217, Vol. XXXIX., for 
s me useful information.) J. O. M. (It would occupy 
too much ce to explain fully; for that you must see 
the textbooks. But the eff ct of a fault is to decrease 
the resistance of the circuit and to weaken the current 
received at the distant stati n. Calculations will indi- 
cate the whereabouts. A broken line is found by asking 
each station in turn to put the line to earth, until one 
is unable to deflect the needle of a galvanometer: the 
break is between that and the previous station, The 
distance is found by the aid of the ‘* bridge.“ -Zxxo. 
You can oblain particulars about the itworth 
Scholarships from the secretary of the Science and Art 
Department, South Kensington. The guide is 6d., we 
think; but there is a book of the kind you mention, 
published, we believe, by John or Abel Heywood, Man- 


Do you know of a tur- 


chester, which gives much useful information)— 
HxaLTH. (We believe Macmillan and Co., Bedford- 
street, W. C, publish such a work.)—B. B. (Both. 


Rag Sede the co piosan . which be om 
up the o c matter. w is n 
ean the charcoal occasionally, and leave it dry at — 
quent intervals.) — E. F. J. H., Manchester. (You are 
just about the right e enter any branch of the 
engineering profession. The usual thing is to be articled 
for a term, unless you wish to go through the shops 
and become proficient as a mechanical engineer. Then 
it is usual to enter as a gentleman apprentice. We do 
not know which branch has most openings, and cannot 
advise in such a matter.)—J. G. BersroL. (We have 
given full particulars of the New Patents Act on pp. 
25, 376, Vol. XXXVIII. It is not necessary to employ 
an agent, but it is advisable. The difference in the 
charges is an indication of the value the agent — 
u his services. The stamp payable on an applica- 
un is £1.)—J. E. (Two methods of making dark slides 
in No. 979. For shut‘ers see indices.)—W. Fareman. 
(See the index published with this number, and back 
volumes for all sorts of methods for making - 
men‘s.)—Trcyote. (Put yourself iato commuvication 
with Mr Shipton, Secretary of the Cyclists’ Touring 
Club, 139, Fieet-street, E.C. 2. If there is only one book- 
seller, surely there is a bookstall at the railway-station, 
and you can get any paper there almost as soon as it is 
e AA The rubber is 
GOSINE OIL. 
hy an 


have money to start | 
until you make a connection. Work of the kind is highly 
, but then there is so little of it to do.) —READEB 
or “ E.M.” (Why not have mea the page? It 
is Part II. of er's “Chemistry ” that is meant, price 
21s. The apparatus is simply an ordinary sheet-iron 
furnace with a chimney and legs. An iron tube passes 
h the centre horizontally, and so through the 
0 
Or ry which, when “no mpose am., 
absorb ox and leave the hydrogen free, The usual 
apparatus ustrated in many textbooks.) —-Tauxa- 
SUNKEB, (Surely it would depend on the length of 
the holes or tunnels; but at any rate, such a query is 
of no interest to our readers. We do not know ofa 
work giving such information.)—P. Warp. (A reply b 
post sent as asked has been returned through the Dea 
Letter Office marked insufficient address.”)—XeEma. 
(It is a ques'ion fora jury; on your own statement 
you are undoubtedly “ As“ agent, and entitled toa 
commission: but then some people have such a re- 
markable facility of becoming agents to ple who 
have never au horised and do not want th services.) 


—— —— 


Dr. Carter Moffat’s Ammoniaphone (Harness 
Patent). This excellent invention ſor strengthening and improv - 
the voice, and for curing ASTHMA, BRONC all 
ections. of which a og description, 1 
a sectional view of the instrument, appeared in the 0 
Mscuanic for Dee. 26th, has been — OF the Medical Battery 
Co., 205, Regent-street, London, W. Its efficacy is vouched for 
by tbe h scientific, and social authorities, and Dr. 
Carter Moffat attends daily at 205, Regent-sticet, London, W., to 
demonstrate its pg ng <7 — — mate g Bas prer 
The of the Ammo N 
n OANA Moffat's norm eniaphone will be 
t of P.O.O. or cheque value 
„The Medical Bat 


205, Regent-street, London, W —(Apvr.] 
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An Orrery, showing telescopic view of principal 
planete and their satcllites revolving round the sun. the moon 
and ite changes, several other views, including the Thames 
Tunneland the or f Naples; two microscopes, mahogany 
tripod stand, lamp, &.; the whole suitable for a street exhibitor. 
Cost £30 ; to be sold very cheap.— Ply te A. Bond, 7, B Block, 
Peabody- buildings, Blackfriars road. 


Arb. one of my hollow-ground Rasors, warranted. 
‘Will be exchanged if not approved of. Post free, le. 4d. The 
only real razor maker in London. Two prizes awarded for maiu- 
facture and excellence of workmanship. German Razor Honee, 
ost free, Is. 2d. Razor Straps, army or cushion, pose free, le. 3d. 
Established 1804.—Monpr, Cutler, Greenwich, S. I. 


Astronomical Observatory, complete, with 
instruments, books, and com prising 6in. diameter equatorial, 
driving clock, circles, complete ; transit with 2 circles. sidereal 
clock; all abeve now in adjustment, and in good working order. 
A bargain for cash, er deferred payment. A capital epportunit 
for starting an astronomical observing society.—Mr. Know cus, 36, 
Fountain-street, Manchester. 


Twisting, Reeding, and Fluting Lathe. While invent- 
ing the spiral lathe my aim bas been to make it In as few parts, 
to lessen the friction, and make it as cheap as posalb. e, so that it 
may be within the reach of every woodturner. I have done 
amall pillars of stone, coal, and clay. Will some one make an 
offer for it ?—S8Scorr. 


Amateurs and the trade supplied with Dynamo 
Caerinoe and every description of wire for electrical purposes at 
lowest possible rate. Dynamo Csetings machined and fitted 
ready for winding. Dynamo machines repalred.—Asn ET. 


Gramme Dynamo Machines, sound and well made, 
suitable for lighting shops, &c. BA presiy made for long 1 
long e fields; 100 candle power, £6 10. 
Asu br, 184. g’s-road, Chelsea. 


Good four-inch Spark Coil of the most approved con- 
struction. compact, and working with moderate power, patent 


contact breaker, discharging points upon glass pillars.—Apply to 
Camzanian, 6, Castle-terrace, Haverfordwest, Pembrokeshire. 


English Mechanics,” Vols. XI. to XXIII., bound, 
for sale, 3s. 6d. per volume.—F iP, 46, Union-road, Clapham. 


12 by 10 inches Opal Paint ng from any photo or 
negative, 10s.—Sixmons, Artist, Galway. 


Induction Coil, lin. spark, discharging pillars, com- 
mutator, and condaser, price 50s.—WiLLIamsoN, 61, Derby-strect, 
0 


Medical Coil, large, with bell and switch, mahogany 
dase, price 866.—WitLiAusow, 61, Derby-street, Bolton. 


Telescope (day or night), on claw pillar stand, all 
movements mounted in brass, Id achromatic object glass, price 
3$0.—W iILLiamson, 61, Derby street, Bolton. 


Half-horse Horizontal Engine, a bargain, 35s. 
Photo, 3 stampe.—M., 14, Church-street, Oiabury. 


Boiler, three-horse horizontal, £4 108. Photo, three 
Hae Blacksamith's | Bellows, 128.— M., 14, Church - street, Old- 
ary. 

Electro-Motor, about half-horse, new, £4 or ex- 


change. Launch engine wanted.—Ex11s, 2, Prince's-street, 
‘Doncaster. 


“English Mechanic.” eight Vols, 1881 to 1884 
S 168. or exchange. —PaI erat, 1, Cambray, 


Tricyoles. — Singer's “ Apollo,” “Traveller,” and 
“Telex opic,” quite new and unused; giving up agency. Five 
shillings in the pound off list —Far XIII, Ironmonger, Southport, 


Mechanics’ Ynjuries. — Bruises, Burns, Sores 
eedily cured. Our Rosemary Ointment, 7d. etampe.—Epwaap 
ewstt, Heaviley, Stockport. 


1OOft. Glass, cut to size, packed, delivered to rail, 
138. 6d. Picture quality, 17s. 6d.—Hermss, 149, Essex-road. 


Serrin Aro Lamps for sale, in pood order, £8 each. 
enue raros ana Boner for sale, Ae Mice ee shaft- 
ng and propelles .—R. Rurrzrr ond Villas, Hunt- 
ingdon-road, Cambridge. Best ‘ 
Micrometer Gauges for accurate measurements; 
will measure by the 1,000th part of an inch.—Jzamy and Son. 


Circular Stocks and Dies, for cutting a full thread 
at once running down. Lists, l stamp.—Jzanr. 

£ tocks and Dies, warranted quality, Whitworth and 
88 angular patterns. — Jzaux and Son, North-street, 
Staffo. 

Thoroughly good Scientific Instrument Maker 
gost kear of £1 or £2 worth work.—Apply, G. M., 39, Church-lane, 


Launch Engines and Lath the best value. 
Please state requirements.—Joun Kiou, 16, Hope-street, 


Glasgow. 
Lathe, 7in. back-geared, compound slide-rest, over- 
head, t e, £8 2 Mipprrrox, 16, Hope- street, Glasgow 


New Oircular Saw, Fret Saw, groover, doweller, for 
Cabinetmakers and joiners. Will cut 8ft Bin. off iin. mahogany 
after yuu take your foot off the treadle.—Bairanxıa Co. 


Builders’ Exhibition.—The new Treadle Saw can- 
not be shown owing to an accident. It wili shortly be at work 


in Tonden. Buritaxxia Co., Patentees and Bole kers, Col- 


Pair Mixed-G J cog-turners, 288. Pair 
bright, 32s. Safety N Pods opel oe N 


New Mahogany Biunial, tin lined, rack pini h 
matic fronte4in: 8 1 ee eee 


Everlasting Retort, 7s. 6d. Steut Brazed Retort, 68. 6d. 
Siz-way Dissolver, lós. All new.—Amarsva, 


Pair Gas Bags, 42 by 36 b used a few times, 42 
esch. Lime Bor, wei y 25 nae 


One of Hughes’ large Objectives, cost 958.; price 308 
Several enale ones cheap: om cotty * 


Triple Lante original design, nearly new, with 
every accessory, £b$.— Ful) particulars from An Ar ZUn. 


Pair inch Condense 28s. Lantern, with rack 
pinion, Newton's 8- wick 53 


All the Above equal new and are hardly soiled. Cash 
returned if net approved of —Amarzcn. 


No Reply indicates sold. ANA 


Peyton-place, Green wich. Late manip 
Spurgeon. 


ie N Buick Holst, wey r t 0 3 

le ove or rovem ‘ z 

Son, Billings gate Wharf, Greenwich: 8 * 
Air Engine, į h.-p.— 


For Sale. Double acting Hot 
Apply, J. A., 46, Frith street, Seho, W 


Chemical Apparatus.—New Catalogue of 90 pages, 
With $00 il) Š — ’ = 
t, Bélnberehe ustrations, 3d. post free.— Hon Lothian 


Working Metal Patterns, for making tent 


differential chain pulley blocke, on sale.— » 5, Lato . 
street, Stockton on-Tees. j * = 


Ernest Cettage, 
tor to Rev. C. 


“ lish Mechanio,” Vols. V., VI., VII, bound, 
12s. 6d.—W. H. Wirsom, Ferry Boat-lane, South Towa, Great 
Yarmouth. 


Dynamo, 1} armature, coil, 2 16e, Edison's, price 308. 


carriage paid.—12, Renfrow road, Lambe 
Rubber mps. Use and all 
requisites, sent 7 , Leeds X 


-4 : 
Selenites!red, yellow, blue, and grten, 18., post free. 
—G. Sconaa and Co., Bradtord. . 


Micrometers, divided into hundreds and thousands 
of an inch; also millimeters, 3s. Id., post free.—Scorzan and Co., 
Opticians. 


Sensitised Paper.— Best thick high glaze, 9d. sheet; 
136. quire.—Scornanm and Co., Bradford. 


Camera Finder, for keeping the object in the 
centre of the field, 78. 9d, post free.—Scokaxz and Co., Bradford. 


Canary Medium, perfectly safe for all dry plates.— 
Sconanm and Co., Bradford. 


How to Make Electric Soluble Ink Pellets, 
genuine recipe, post free, 13d.—G. Manacis, Allhallowgate, Ripon. 


Electric Jewel Lights, with pocket battery and 
one jewel, 2is.; with 2 for ears, 858.—Baveman, Charibury. 


Electrio Bell Fittings and Sundries, — Bells 
complete, bell magnets, pushes, batteries, electric jewel lamps, 
821 nd uetlon coils, &c. Job lot to clear. No reasonable cash 
offer refused. Send for li.t.—H. F., Charlbury, Oxon. 


Model Engine Castings. Horizontal, Locomotive, 
Vertiea!, Beam, and Marine. t, stamp.— Woop, Dalley- street, 
Broughton, Manchester. 


Launch Gas Engine, generates its own gas. Com- 
plete Castings, 60s. Drawing, ĝe. Litho, 3 stampa—A. Doa- 
Rinxnetex, West Gorten, Manchester. 


Working Plan and Details of Boat for the above 
Engine, 6a—A. Doaainerex, West Gorton, Manchester. 


The Amateur’s Gas Engine. Complete Castings, 
422. Working pee dies Leggs Litho, 3 etumps.—A. Doaaineron, 
West Gorten, Manch : 


Tricycle Gas Engine.—I will design and supply 
materials should there be a demand.—A. Donainetox, West Gor- 
ton, Manchester. 


Half horse-power Horizontal Engine Castings, 
ports in cylinder, 128. 6d. Drawin 8 stamps. Litho, 7 
stampe—A. Donaixeren, West Gorton, achester. 


The Amateur's Drilling Machine. Castings, 3s. 9d. 
Forgings, 3s. Drawing, 8 ẹtampe.—A. Donninoron, West Gorton, 


No. 2 Drill, self-acting feed motion. Castings, 78. 6d° 
Forgings, 566. Drawing, Is stamps.—A. Doaxixe ron, Gor 
toa, Manchester. 


3 or 4-jaw Chuck Castings, 3s. Forgings, 1s. 2d. 
Drawing, 6 stampse.—A. Don alx oro, West Gorton, Manchester. 


4jin. Fan Castings, 3s. 6d. per set. Drawing, 4 
stamps.—A. Doagazinoton, West Gorton, Manchester, 


Working Plans, Lines, and Details for Canoes, 
Skiffs, aud Launches. State requirements.—A. Donarineton, 
West Gorton, Manchester. 


List of Castingsand Working Drawings, 1 stamp.—A. 
Donainoron, West Gorton, Manchester, 


Incandescent Carbon Lamps, low resistance, 
3s. each; Fairy Lamps, 3s. 6d.; Platinum Lamps, le. 3d., 
poet free.—Topp, 14, Wentwerth-road, Manor Park, Essex. 


Incandescent Lamp Folders, new pattern, best 
im the trade, 12s. dozen; sample, post free, le. 34.—Topp, as 


. 


Leclanche Cells (to make up).—Glass jar, porous 
Pot, Capped Carbon, Amalzamated Zinc. No. 1, Is. 5d.; No. 2, 
le. 3d. ; No. 4, 1s. per set, complete. Sal Ammoniac, Manganese, 
cheap.—Twoxreon, Dowelro, and Rew, Manufacturers, 4, Queen 
Victoria-street, London, B.C. 


Locomotive Photographs, Midland, L. and N-W., 
ways. Lis , 6 stampe. —F. 
Noa Wood een: 3 specimen, 5 s pe. OORE, 
H. Jones begs to state that the armature Chaster 
tried in his motor was not the one suggested, but my patent H 


Formulas Worked Out for winding Dynamos and 
motors from 10 c.-p. te 500 c.-p., 14 stamps. Drawings and Dia- 
grams from 6s.—H. Jox 28. 


Dynamos, patent improvements, No. 2,123, 
machines, £5. 32 Nele 7 3 Jonze 


Dynamos, best small machines in the trade, and 
cheapest double-covered Wires to 20 gauge, la. 8d. Ib.—H. Jon zs. 


Motor Oastings (model 5-light dynamo), laminated 
3 per cent. better than solid. 36. a set.—H. 


70 c.-p. 


Dynamos for Home Lighting.—5 lights, or aro of 
600 c.-p. Price £6 10s., N Warranted. “ 


D o Castings, with laminated armatures, 8 
C.-p., 68. ; 16, 56. 6d. ; 20, Ge, 6d. ; 30, 78. each.— H. Jon ns. 


Dynamo, laminated armatures, no heating, ven- 
tilating ; 70 c.-p., 16s, a set; finished, £5. Wanantzd.—H. 
o Machines Repaired. 100 o.-p., 9. 


Jon ns. 
mi with wire, 66. 6d.—H. Jonze, 48, High- street, Lambeth, 


One or two good gin. Mirrors and Flats.—S. 
Coorsa, Charminster, Dorchester. 


9 N light Seat = water, geel a ineering 
7 N „ ’ , 0 : 
chemistry, photegraphy,. &c. Wholesale 11 


As Before, with large additions from Optical, Photo- 
graphic, Chemical Stocks, balances, Prisms, Spectroscopes, Tele- 
scopes, Stands, 0.G.’s, Eyepieces. 


Model Steam and Electrio Engines, Boilers, 
Boats, Cem es, Cylinders, Fittings, Screws, Gauges, partly- 
finished Castinge ; uncommonly cheap. 


Batteries.—Hundreds for all purposes. Most power- 
fal constant. Convenient, durable. Comnections, Carbons, Pla- 
tinum, Jars, Cases, Chemicals. 


Medical Induction Apparatus, Instruments of 
Research, Continuous Current Batteries (a pocket one 2s. 6d.), 
Baths, Books, &c. 


Electric Lighting—Dynamos, Batteries, Aro. 
Glow Lamps, Leads, Switches, Globes, Street Lampe, Lenses 
Magnifiers. Hundred Accessories,—Carratsi. 


gra .—H f A t f all ds. 

Gosa t aE Tin Sis a Aa 
Catalogue, 34. Science Depot, Hire 

eae F near Mined 


7 


Models made for Inventors accurate, neat, aud 
economical. — Modelling Department, Co-Orguative Pirtys 
Aoesncr, Outer Temple, London. 


Drawings, Tracings, Ce, for Inventors, cheap and 
good.—Drawing Department, Co-Orgaative Parent Acixcy 
Outer Temple, London. i 


Large quantity of No. 20 Silk at 38. 6d, and1ç 
double cetton at Is. 6d. 


Unbreakable Carben Plates. Reduced 
each. 78. per quarter gross. 


To Bell Fitters and Others.— Write fer reduced 
List of Belle, Leclanche Batteries, and Materials for same. 


Bell Fitters’ Sundries supplied. All Goods 
aro eed a H. Hinvvesz, Irwell Vale, Helmshore, near 
chester. 


Wanted, Inventions for Sale, or requiring Capital to 
develop.—Sale Department, Co-Orznarive Patent A1. 


Outer Temple. 
Wanted. 


Old Microscopes, by Adams, Amici, Baker, Dollond 
B. Martin, Pritchard (Goring’s Englscope )], Varley, and other 
old makers.—J. Mara ILL, Junior, 224, Regemt-street, London, W. 


Wanted, piece of well-seasoned Stra ight-grained Green- 
heart, 7ft. long by 3in. by liln.— Price to J. S., Holly Bank, Bud- 
leigh Salterton, 


Deer Horns Wanted.—M. Day, Hook and Handle Manu- 
facturer, 57, Driffleld-road, Old Ford, London. 


Agents Wanted.— Morgan's celebrated Improved Scale 
Preventing Compound. Nothing better or cheaper—W. H. 
Moroan, Eogineer, G'oucester. 


Wanted for cash, a good self-acting and screw-cutting 
Lathe, to take in between centres not less than six feet. price to 
include carriage either to one of the London Docks for convey- 
ance here by own barge, or to Sittingbourn: Station by L. C and 
D. Ratlway.—State full particulars and price to J. Cottixs, 
Engineer, Elm, ley Cement Factory, Nr. Sittingbourne, Kent. 


Mediterranean.—Wanted to join some companionable 
erson for f- weeks on equal terms.— Address, B B., Stainby's 
brary, 179, Sloane street. 


Wanted, Stuined Glass Imitation; also letters to put on 
giass.—L. Harris, 21, Croesburn-street, Glasgow. 


Wanted. Otto” Silent Gas Engine, from two to four 
B.- p., in good working order.— R. Rurrett, 86, Richmond Vilas. 
Huatingdon road, Cambridge. 


Wanted, second-hand two man- power Gas Engine. 6. 
AxssoLon, 143, Packington- street, N. 


Steam Boat (screw), about 7zin. wide, with or without 
engines.—To G., 204, De vonahlre- street, E. 


Wanted, small Model Tricycle Wheels, two 10in. dia, 
3-16 rims, 3V steel epokes, 24 b. w. g., hubs Ilin. long; one ijin. 
dia., 16 spokes. Alf rubber tyres.—Lowest price to W., 5, Mitre- 
road, Ridicy-road, Rochester, Kent. 


Agents Wanted throughout this country and abroad by 
afrm ot Electrical Engineers and Contractors manufacturi 
ialities, which meet with a large and ready sale.—X. Z., 2l, 


den-road. 
Addresses. 


To F. H. Wenham.—Traversing Mandrel Lathes.— Please 
send maker's name and particulars to Box 28, Southport. 


Dr. EDMUNDS, 8, Grafton-street, Piccadilly, wonld be 
lad to communicate with 5. E. 8.,” so as to see the diamond 
to which he refers. 


Address Wanted where to Purchase Mineral Oxides 
Ochres, &c., in small quantities —J. TISC LE, Rothwell, Nor:b- 
amptonshire. 


Address Wanted of Patent Agent having had experi- 
ence in patents for textile fabrics or power-loom gearing.—G. . 
care of Duncan and Co., 29, M ncing-lane, E.C. 


Situations. 


Good Mechanic requires Situation as Foreman Tool- 
maker or repairs; Hears with Messrs. Rucker and Co., Cycle 
ge eh a . Paans, 19, Robinson-road, Victoria Park, 

., London. 


Southam -buil 
Accounts pioi 


when not drawn below £50. No 
Accounts. 


The also receives money om Deposit at Three per cest. 
ne 8 f * ‘Oestomers, free charge 
. e es for 
custody of Deeds, Writings, and other Securities and Valuabl™, 
the on of Bills of Dividends, and Oouposs; 
the purchase and Sale of Stocks and Shares. 

Letters of t and Circular Notes issued. 


The Birkbeok Bui Boci 
Receipts exceed Four 


OW TO PURCHASE A 


FOR TWO GUINEAS PER MONTH, with 
r BUILDING b “SY 
PLOT OF 


OW TO PURCHASE A 


„LAND FOR FIVE SHILLENGS PER MONTE with i= 
n, er Buil 
Apply af the Omo e of the BIRE BECK FREEH 
Pamp with Hoation. 
z ue Mit pai tieni wo KNECROFT 1 


Gouthamptos-buildings. Chancery -lane. 


5 — z th 
NGLISH MECHANICS supplied Wry 
every requisite for ORGAN BUILDING and HAM Esta- 

Q at THOS. R. WILLI8'S. 29. Minories, Lontoh gt BU- 


at 
blighed 1827. Lists for stamp. All kinds of M 
oy e sTRINGS. and FITTINGS 


Rome SOUNDBOARDS. KEYS Ee. for BALB. BARGAINS. 
NOW READY, 
HANDSOMELY BOUND IN CLOTHE, . 
VOL XLVII. 


BUILDING NEWS: 


PRICE TWELVE SHILLINGS. 


limited number 
Order at once of any bookseller, as only à 
are bound up. 


prices, ie 


fa 


Marcu 27, 1885. 


The English Mechanic 


AND WORLD OF SCIENCE AND ART. 
FRIDAY, MARCH 27, 1885. 


BOILER EXPLOSIONS IN 1884 AND 
THE BECKENHAM DISASTER. 


T is satisfactory to find that the records 
of boer explosions during the past 
year compare favourably with those of any 
previous twelvemonth; for although the 
number of explosions is not quite so small 
as in 1879, it is less than in 1883, though 
the mortality is slightly greater. How 
much of the improvement is due to the 
Boiler Insurance and Inspection Companies, 
how much to the action of the Board of 
Trade, and how much to the exercise of 
greater care by steam-users, it is impossible 
to say; but it cannot be doubted that the 
system of inspection by disinterested ex- 
has done a great deal in reducing the 
5 of disasters of the kind, while the 
very existence of such associations has com- 
„ as it were, steam- users to be more 
careful. The number of explosions in 1884 
was 32, causing the death of 22 persons, 
and injuring 48 others — figures which com- 
pare very favourably with those for 1874, 
when there were 76 explosions, killing 77 
ns and injuring 198. The numbers 
uctuate from year to year to a 
small extent; but since 1878 we may 
say that they are only half what 
they were in such years as 1874; and 
looking over the details of the explosions 
of 1884, there seems no reason why boiler 
explosions should not become sensations by 
their rarity. We will not go so far as to say 
that none of the 32 explosions of 1884 could 
be fairly set down as accidents, but it is 
incontestable that the great majority of 
them would have been prevented by timely 
inspection and adequate repairs or altera- 
tions. As usual in the list of purposes for 
which the boilers were used ironworks figure 
highly, about one-third ef the total number 
being credited to them, while wood-working 
shops and farms are each responsible for four. 
It is easy to understand that boilers used for 
agricultural ses do not receive so much 
skilled attention as those employed in 
factories ; but where there is one boiler used 
on a farm there are hundreds used on rail- 
ways, and yet only two of the explosions of 
1884 eccurred in connection with locomotives, 
because as a rule they are well looked after 
and frequently inspected. Of the 32 ex- 
plosions in 1884, 18 were due to corrosion, 
10 to faults which ought to have been de- 
tected by the attendants, such as shortness 
of water and over-pressure, and four to 
defects of construction or materials. Corro- 
sion is, as usual, the principal cause, simply 
from the fact that it is most difficult to 
detect it unless the boiler is submitted 
te expert inspection at intervals, for 
although external corrosion offers sufficient 
signs to lead any careful person to suspect 
the real extent of the damage, it is only 
those familiar with the diseases of 
steam-boilers who know where to look for 
internal corrosion, the most insidious and 
dangerous of all boiler defects. The in- 
ternal corrosion which produces furrows ” 
in the line of strain is the cause of many 
explosions which appear to the owners and 
tenders mysterious until the wasted metal 
is shown to them, and it is the cause which 
should bring home to the mind of all steam- 
users the absolute necessity of having a 
th h inspection at least once a year. 
To take some of the instances of 1884, a 
vertical boiler with plates three-eighths of 
an inch thick, and not more than seven 
years old, ruptured at the flanged base of 
the uptake, where internal corrosion had 
reduced the metal to the thickness of a 
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well-worn shilling. The ‘‘furrow” was 
produced by the expansion and contraction 
of the parts, and corrosion once started in 
such a place proceeds rapidly until the 
boiler gives way even at a moderate pres- 
sure, as in this case at 40lb. In another 
case a locomotive boiler used at an iron- 
works had gin. plates, was 12 years old, and 
was worked with 120lb. pressure. That 
gave way at a groove produced by internal 
corrosion through the continued bending 
of a plate backwards and forwards as 
the boiler was alternately heated and 
cooled down. In another locomotive 
boiler, this time in use on a railway, a 
longitudinal seam at the top of the barrel 
gave way behind the dome, the groove 
being so deep that only a skin was left. 
This is one of the few cases which might be 
fairly termed an accident, for the defect was 
in such a position that it could nct be seen 
even by de oie inspection, though its exist- 
ence would have been detected if the 
hydraulic test had been applied. External 
corrosion is, of course, most dan us 
when it occurs in parts hidden by brick- 
work, or other setting, though even in that 
case the existence of any serious wastin 

would scarcely escape the expert, and 
might be suspected by anyone blessed with 
a little common sense. Yet we find that a 
portable multitubular used at a farm was so 
corroded from the leaking of g feed pump, 


that at the point of rupture the original 
hin. plate been reduced to about the 
thickness of tin plate. Here there was ex- 


ternal corrosion without brickwork to hide 
it; but we must assume that no one detected 
what would have been at once apparent to 
an expert. A Cornish boiler used at a 
brickworks, and said to be ten years old, 
was so much corroded where it rested on 
brickwork, that it gave way along nearly the 
whole length of the shell while working at 
45lb., although the plates were originally 
fin. thick. Such corrosion ought not to 
have escaped the attention of any boiler 
attendant when clearing the flues, but 
that such . cases occur shows the neces- 
sity for skilled inspection, What, how- 
ever, shall we say of another case, 
where a vertical, twelve years old, 
exploded because the platesround the bottom 
were corroded externally to such an extent 
that they were reduced to the thickness of 
a piece of stout paper! In the solitary 
instance of a printing-office boiler which ex- 
5 during 1884, the firebox was so reduced 
y external corrosion, that it was unable to 
bear the pressure. This case will be re- 
membered from the extraordinary evidence 
of the manager of the works, who gave 
personal testimony of the incompetence of 
those under whose charge boilers are too 
often placed. One of the explosions last 
ear occurred with a semi-waggon sha 
iler used to supply a chaff-cutting engine, 
and tended by a coachman, who was killed. 
The pressure might have been anything u 
to 100lb., as the spring balance was screwe 
down and could even be made fast. In 
another case, a ‘‘ contractor’s’’ boiler, which 
had no safety-valve, killed one person and 
injured three, because the pressure was 
owed to accumulate until the firebox was 
forced inwards. We have said enough, 
however, to show that nearly every explo- 
sion could have been prevented or foreseen 
by inspection—foreseen, because even after 
inspection some owners will not do what is 
recommended, and will poon poon warnings. 
The annual reports issued by the Steam- 
Users’ Association and Boiler Insurance 
Companies demonstrate the fact that boiler 
explosions might be still further reduced in 
nutaber, and those who are unacquainted 
with the subject may be referred to the 
illustrated reports which Mr. E. B. Martin, 
the chief engineer of the Midland Steam 
Boiler Inspection and Assurance Company, 
has issued for several years past. The 
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explosion which occurred last month at 
Beckenham is another instance of the 
necessity for periodical inspection. The 
boiler in this case was of the Cornish 
type; but it had two furnaces, which led 
into one flue tube, the connecting piece being 
made up of no fewer than fourteen plates. 
The shell was over 15ft. long, with an in- 
ternal diameter of ft. jin. As to the 
pressure, it was stated at the inquest that it 
was y 45lb. to öölb.; but at least one 
witness said that he had seen the gauge 
standing at 63lb., while another stated that 
he had seen the safety-valves blowing off at 
60lb. It seems probable, however, that the 
boiler had often been worked at higher | 
pressures, for calculations show that the 
valves could be weighted to 76lb. and 84lb. 
respectively. These details have, however, 
only a subsidiary interest; the main fact is 
that the boiler exploded in consequence of 
the weakening caused by external corrosion 
from damp in the setting, and to the ques- 
tion of the coroner, ‘ Was the dangerous 
state of the boiler known to those responsible 
for its being in proper condition ?”—the 
jury returned an answer in the negative. To 
a further question whether the boiler was 
adequately examined for defects likely to 
arise in the course of time, the jury answered 
„No“; and to another question, whether 
there was any wilful, criminal, or gross 
culpable negligence shown by any person 
responsible for the working of the boiler, the 
jury again answered No” ; and when the 
further question was put, ‘‘ Were the latent 


defects undetected through ignorance, or- 
3 an error of judgment?” the jury 
replied, 


Through an error of judgment. 

It is not easy always to draw che. line 
between simple negligence, and that gross, 

culpable negligence which comes within 

the grasp of the criminal law; but here we- 
have a boiler which exploded because it was 
in a perfectly unfit state to be trusted at all 
—a fact which ought to have been at least 
suspected by everyone acquainted with it. 

Eleven years ago, it appears, the boiler was 
lying in the yard of a second-band dealer, 

and was then tested by the hydraulic method 
up to 110lb. The company to whom it was 
sold never used it more than two or three 
times, and in the end of 1877 it was put into 
position at the brickworks, was examined by 
a firm of boiler makers, and tested with the 
water-pump to 110lb. So far there seems 
no reason to suppose that the boiler was not. 
capable of doing its work; but where it was 
erected at the brickworks it appears that 
water ina pond at the baek of the boiler- 
was ata higher level than the stokehole, 
and water came through the ground to such 
an extent that the first man who had charge 
put in a drain to lead it off. Other witnesses. 
gave evidence which proved conclusively 
that the dampness of the seating of the 
boiler was well known, and an examination 
of the plates proved that the cause of the- 
rupture was the severe external corrosion, 
which in parts had reduced the plates to a. 
thickness of less than the sixteenth of an 
inch, and at some points probably the metal 
was corroded quite through. It is incon- 
testable that this corrosion would have been 
detected by expert inspection, and it is 
impossible to believe that any boiler at- 
tendant possessed of a little common 
sense would have failed to discover 
the serious weakening of the plates if he had 
ever used his hammer when making a per- 
functory examination. The engine driver 
who had charge of the boiler up to the spring 
of 1883 thought it all right when he left it, 
and would have trusted it another seven 
years with 70lb. of steam; but it is almost 
certain that if the boiler had been examined 
by one of the inspecting companies at the 
time it was first put into the brickworks, the 
limit of pressure would have been fixed at 
461b. or less, while the dangerous character 
of the seating would have been pointed out. 
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In the reports which have been issued 
annually for many years, clear and un- 
mistakable warnings have been given over 
and over again of the risk run through ex- 
ternal corrosion from damp seatings; but the 


Take the Melbourne Cassegrain focus F spot in the eyepiece than necessary; besides ob- 
= 303ft. = 366in.; focus of convex = 74°71in. | structing ight and darkening the field of view. 
Find the position for the convex surface. The] The convex being 20°9in. outside or 
dist. of it from the great focus is z in the equa- | beyond the convex. a cone of light converging 
tion (approximately). thither will almost exactly fill the convex with 


jury in the Beckenham case acquit those he ik lag , J eencktkon that the. convex is 3. I- ein. in an- 
5 for the careful working of the] Solving the equation, by adding to complete meter. A very important point is to keep 
boi er, declare that there was no culpable the square— down the size of the black spot on the eyepiece. 
negligence, and that the defects were un- 2˙ ＋ EX 2 In the case just given the diameter of this 
detected through an error of judgment.“ F E i 3 1 

Compulsory legislation in matters of this 4 4 eee es 


kind is very naturally disliked by everyone ; 
but if there are maay more boiler explosions 
like that at Beckenham, it will be absolutely 
1 to insist upon periodical inspec- 
tions and all sorts of repairs and alterations. 
It will be better for boiler owners te take 
warning in time, and render legislation un- 
necessary by doing all they can to prevent 
. explosions. 


Whilst the final pencil has a diameter of 190 
1 ; 1 

105 nearly, which darkens about 77 th of 
the whole pencil. t 

It may be remarked here that an eyepiece of 
7in. focus would give a power of 95 with great 
brilliancy, with the convex of 28łin. 

The field of view for power 190 would be— 


9 = -tangent 1 minute 


r+ 7 = t/t + ＋ 
(The plus sign only is required), so transposing— 


5 „ FF 
V7 4 
Now, in the monster Melbourne Cassegrain— 


= 74˙7lin., F = 366in. magnifying power 
NOTES ON CASSEGRAINS—IL, |then— 77 f = 366in 3438 ans 
= T 18 minutes. 
By Dr. Roreron-Praorr, F.R.S. 600 366 130 
Construction. 5 * ine ae This would embrace rather more than half the 


moon's disc. The great difficulty in this form of 
telescope is to keep down the final diameter 
of the moon’s image. It is only by 
lengthening the focus f, or shortening F, 
this can be done. At the same time 
it should be stated that no other form of tele- 
scope can display so large a lunar image. In the 
case now discussed, the size of the image pre- 
sented at the aperture of the concave mirror is 
just about 5} larger than would be produced by 
a Newtonian of the same parabolic focus F, 
equivalent, indeed, to that produced by an achro- 
matic or Newtonian of 56ft. 


apne E attempting to design a Cassegrain 
must first of all dismiss the ridiculous 
notion that the instrument, when in working 
order, must be so arranged that the focus of the 
small convex (always behind it) must coincide 
wita the focus of the large parabolic. If we call 
the point F the sidereal focus of the big mirror, 
and f the point where the focus of the convex 
oscillates, there is a space F. 


= 5582 ＋ 33489 — 183 

= 4/39071 — 183 = 197:5 — 183 

= 14:5, the approximate position. 
This is correct for the monster telescope at Mel- 
bourne within about jin. 

The Melbourne telescope’s concave mirror A is 
366in., and small convex 71°74in. focus; while 
dist. of its surface from great focus is 6lin., and 
from its own focus 71°74, leaving the difference 
& = 13°71, and focus of eyepiece E = 8°05 (I 
believe it is really Sin.). Si 


A B F ö 
and (f) lies beyond F by a space Ff. And the 
magnifying power of the whole system for the 


same eyepiece varies inversely as the distance 7- = B A There are some special advantages belonging 
uetween these foci, and, as it is a variable, it will J. ape to this virtual focus. The moon is so enormously 
ve well represented by the quantity . It is next Then, the magnifying power as before— magnified at first hand that a very low eye-lens 
to impossible, when the foci are even perfect . F f —especially short-focus photo-lenses—can be em- 
known, to decide upon the position of the small E z ployed, producing remarkable precision of defini- 
convex (J) unless its distance () from F be : tion, whilst the light being spread over so large 
calculated beforehand, and for this purpose I M = 366 x 71°74 a surface, is pleasantly subdued to a pearly bril- 
know no better formula than the following ap- : „ 805 x 13°71 liance. 
proximation, carefully determined, on the suppo- Taking the logarithms— (To be continued.) 
sition that convex focus is one-fifth of the] log. M = log. 366 +- log. 71°74 — log. 8:05 
concave focus, — log. 18°71 F 
. 38 = 25634811 — 0:9057959 
T, = = — š 
s= 0038F or = 1000 F 1 8667614 Z 01370376 SOLID v. LAMINATED ARMATURES. 
If the convex has a focus only } of F, By Sermo R. Borronx. 
=-0 = 59 ; 44192425 — 1•0428334 ONTRADICTORY statements have appeared 
„ ONE = g o ~ 1-0428334 in several publications devoted to eati 
This algebraic formula is approximatel : matters as to the relative efliciency of solid an 
e F wees TR ae 3°3764091 laminated armatures. In manufacture, a lamin- 
- * = =f And, therefore, M = 237:9, which is 1 per] ated armature is certainly more expensive: hence 
Whence z= VA E +f- F cent. less than the value assigned at Melbourne | it must present some decided advantage over the 
4 2 240. That the . f solid form to insure its puns nan 
if PF = i itive sign nafa, In order to decide the poini by actual experi- 
P : aes e 3 = Ex 2 ment, the writer fitted up a small dynamo (one 
T= „5, mef a 5 = 100 F = 0038F | is sufficiently near is quite evident of those described in his book) with 7lb. of No. 
4 20 y 2 


16 c.c. copper wire on the fields. Two armatures, 
each I zin. in diameter, 3}in. in length, with a 
channe! jin. wide, and a web in. in thickness 
one (a) solid, weighing 130z., the other (4) lamin- 
ated, weighing 1loz.—were each wound with 60z. 
of No. 20 silk-covered wire, and then soaked in 
melted paraffin to insure good insulation. These 


Magnifying Powers. 
Tho moment we can get the value of z—i.¢., 
the distance of the convex focus from the great 
focus—viz., F f, the rane TOE pora (M) for a 
given eyepiece with focus E is known— 


For "i Cassegrain, A being centre of concave 
and B of (/), in this diagram, AF = 129in., 
Bf = 3 129 = 25°8in. Ff = z = 4:96; and BF 
(as F is a fixed point) = Bf — Ff = 25:8 — 4-9 
= 20:9, so that the surface of the convex must 
be placed at B where B F = 20°9in. 


; F were both mounted on spindles of the same 
M = 7 oe The magnifying power = Ez size, fitted with similar commutators, and, in 
: 129 258 point of fact, rendered as identical as it was 
Example. In my Cassegrain the lowest power (If 3} = E) AR ssible for them to be except in the point of 
with 4}in. eyepiece and 28}in. convex, and great me an nearly mination. 
focus 129in. i 


When the solid armature (a) was fitted to the 
dynamo, worked as a series machine, it was 
possible, hy driving at a speed of about 3,000 
revolutions per minute, to light fairly well four 
five-candle Swan lamps, arranged in parallel arc, 
having each a resistance of 8 ohms. At this 
speed the eleetromotive force was about 10 volts 
at the terminals. 

The laminated armature (5) was now sub- 
stituted, and on trial it was found that the five- 
candle Swan lamps could be kept brilliantly 
lighted by a speed of 2,000 revolutions per 
minute. On adding lamps, and increasing the 

eed, it was found that six and even seven fives 
could be lighted up, and at 3,000 revs. the effect 
with six was as good as the solid armature gave 
with four. The electromotive force of this machine 
at this speed was found on careful measurement 
to be about 20 volts; and, in point of fact, it 
was possible to light well three ten-candle Swans 
in parallel arceach of 20 ohms resistance. With 
regard to heating, (a) rose from a temperature of 


The proportion of foci—the large concave to 
have five times the focal length of the small 
convex, isas good as possible. ; 

In viewing the convex in position through the 
aperture in concave, the reflected image should 


4 4'9 
, m 30°3 x 5°82 = 175 nearly. 

Tt will be observed the ma ifying power 
changes not in proportion to the focus of the 
convex, but as the ratio of this to its distance 
frem the great focus. 

It is important for anyone about to construct a 
Cassegrain to know how to place a given convex 
in position at once by actual measurement. Of 
course, if a vertical rod be suspended above, the 
length from the hinge or ball and socket mcasured 
to the surface should be exactly half of the pro- 
posed focal length (f). 


Ran 
ea 


* (x = 0:038 F = 0'038 x 129 = 4:902in.; say 4:9.) 
Then for a convex of one-fourth the focus of 

F = $129 = 32} z = 059 F = 7°63. 

ya F fal, 21 


— e — — ia 


41 z 44° 703 


just embrace the whole of the convex. If the 
convex be too large, a black margin will be seen 


= 4 22 
003 x 4°22 = 128 fall round the convex, which dausos a larger black 
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46° Fahr. to 120° after a twenty minutes run; 
(6) after ranning twenty minutes had only 
increased 5°. 

In order to render the experiments more con- 
clusive, two exactly similar motors were fitted 
up, alike at all points except in the armatures. 

armatures (a) and (b) were fitted to these 
motors, but so as to be interchangeable at will. 
No material difference was, however, detected in 
the field-magnets. These two motors were con- 
nected up in series, but back to front, so as to 
got the driving-wheels to run in opposite direc- 
tions. The two driving-wheels were then joined 
together by an endless band, and the motors 
jomed to one and the samo battery (so that the 
fms) current circulated round both at the same 
time). 

The result was that the motor fitted with the 
laminated (+) armature began to revolve, dragging 
with it armature (a), which was thus obliged to 
rotate in a direction opposite to that in which it 
was impelled by its own field-magnets. 

To what may this superiority be attributed ? 
Probably three causes are at work simul- 
taneously. 

1. The sheet iron from which the laminated 
armature was made is softer, more free from carbon, 
and purer than it is possible for cast iron to be; 
hence more rapid and more perfect magnetisation 
and demagnetisation. 

2. The lamination, and consequent separation 
ofthe portions of the armature, prevents the 
formation of the Foucault currents ; therefore, 
the iron cone does not get heated. 

3. The interstices between the laminations, by 
allowing the passage of air, help to keep the 
armature cool ; and the coolness of the armature 
favours the conductivity of the wire, and conse- 
quently the efficiency of the machine. 


ASTRONOMICAL NOTES FOR 
APRIL, 1885. 


The Sun. 

3 At Greenwich Mean Noon. 
z S — 
3| Souths Right Declina- Sa. 

7 Ascen- tion cy 
A| sion. | North. | = 
hi | ae 

=. K p.m.| h. m. 83. „h. m. s. 

116 349-69 „ e 43 52 4 43 4| 040 2-20 
6! 0 2 20-77 „ 1 2 6| 6 37 23 0594496 
1 0 0 5746 ,, 1 20 25 8 28 63| 1 19 27-73 
16,11 59 41-79 = 1 28 62/10 16 63| 1 39 10-49 
21:11 58 35°35 ,,| 1 57 29/12 0 39 1 58 53-25 
2811 57 39°44 „2 16 15/13 39 27 218 86-02 


The method of finding the Local Sidereal 
Time at Mean Noon at any other Station will 
be feund on p. 355 of Vol. XL. 

Although the sunspot oes has a 

interesti oups o ts, faculm, &e., 
Pta to reward the aedduesa observer, 

The Zodiaeal light may still be seen during 

the first part of the month. 


The Moon 


Enters her Last Quarter at 2h. 42°5m. in the 
afternoon of the 7th, and is New at bh. 51°4m. 
a.m. on the 15th. She will enter her First 
Quarter at 11h. 20°2m. at night on the 21st, 
oon be Full at 6h. 14°3m. in the morning of the 
29th. 


The Moon will be in conjunction with Mars 
at 6 a. m. on the 14th; with Venus at 8 p.m. 
on the same day ; with Mercury at 7 a.m. on 
the 16th ; with Saturn at 1 a.m. on the 19th; 
and with Jupiter at 7 p.m. on the 23rd. 
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Ocoultations ef (and a nearapproach to) Fixed Stars by the Moon. 


KE: Name ef Disappear- Moon’s E 35 88 8 Reappear- | Moon’s 8 9-5 28 

£ 5 Star. ti ance. | Limb. 4 48 ance. | Limb. age FER 
at 2 : 2 > 

— — — ß. | a — | —— 

h. m. o | I | hm : | o 

9 |14 Capricorni | 6 | t3 48 a. m. S. by E. 9 339 

20 A Geminorum 31 | 10 59 p.m.] Dark | 147 | 187 [ 1120 p. m.] Bright 192 | 232 
22 B. A. C. 3122 |64| 9 4 „ | Dark | 100 |127 |10 4 „ | Bright | 221 | 255 
23 1 Leonis 6 646 ,, | Dark | 28 | 14 742 ,, | Bright | 291 290 
24 Id Leonis 5 {11 7 „ | Dark | 109 135 1158 „ Bright 206 238 
26 B. A. C. 4255 64 828 „ Dark s5 66 939 „ Bright 225 | 219. 
30 o Librie 6 3 46 a. m.] Bright 65 92 4 55 a. m. Dark 276 31e. 

t A near approach. 
Jupiter’s Satellites. 
| zil | | | 

os| 8 og | 82 8 3 8 Ss} jód) 

2 3838 | mel 3588 a| 2188 | 

=o 2 28H. X. 8 2° S ao H. | M 2 = ao |H x. 8 

ari j — p | | — — ma E A 7 jee E | 

— — — — — — — 1 — — — — — — 
1 II D 711 fe. x. 12 IOO D 2] 1 21 I | Sh T | 3 | 49 [p.m 
il IL Eo R 1153 11, 12 I | TrI| 11 | 22 21] ITE! 9 59 „ 
2| IV TrI] 259 A. u. 12 I} Sh I 12 25 n Ba! 
4 | ENTEL SB yee) LIENE ae 22 | III CoD 2 | 24 jam. 
4 I | Sh I 4 2 | 77 13 | I ShE | 2 | t5 22 I Ec R 8 14 Or. M 
44 II Oo D 12 13 fr. x. 13 I | OcD 8 | 29 3 II | Oc D\ 228 (A. x. 
5 | I | Ech 3 26 56 I 13 I | Ec R 11 | 50 24 JI | Tr I 8 | 34 fr. x. 
Di Sl seek) a | 32 P. u. 14 1I SNR I 654 24| III ShII 10 57 P 
5 I | Sh I| 10 |31] „14 I|TrE| 8} 9 | 24 | II Te BI 30 „ 
“Pe ea AE n e y ee ISE 9 13 25 II Sh E 152 jam. 
5 II Sh E12 50 „14 II O D 10 43 25 III Tr E 7 |55 fr. u. 
6 I|OcD| 6 10 „16 UI OOR 222 s e 
6 1 [EO R 9 55 35,15 III ED 313 25 | III Sh E 12/41] ,, 
7 II Tr I] 2 28 (A. 1. 15 II OO D 12] 0 26 | II Ee RI 8 59 32, 
7 DI OD] 7| 7 fr. x. 17 II ShI} 821 27 | IV [Eco R| 8 | 35 |43,, 
TILAR 7119) „er HSR 91-3 27 T DIA 
7 | II O R 10 46 „|17| II Sh E 1116 28 | LITI] 9|31| ,, 
7 | II ECD 1113 55,, 18 | IIIT Sh E 8 | 43 28 I | ShI |} 10 44 „ 
8 | III | Ec R| 240 51 4 18 | IV | TrE |11 | 36 28 El eB} 22. 61 | ss 
8| IL|/OcD| 9f 34{r.x.| 20 I} Trl} 112 A. x. 29 ISE 1| 3 a.m. 
9} II |EcR]|'2 |2922 20 II Sh I| 220 29 I | Ec R 10 8 68 
10 | II Sh E 8 40 fr. xu. 20 IO D 1019 fr. x. 80 Z SN E732 „ 
10 | IV EC DP 10 13 51, 21 1 ECR 145 pr | | 
ll] IV|EcR! 2 37 104 21 7T Tr 7 39 > | | 
| 


Ec Eclipse; Oc Occultation; Tr Transit of Sat 


R Reappearance ; I Ingress; E Egress. 


ellite; Sh Transit of Shadow; D Disappearance ; 
The printing of a phenomenon in italics indicates that 


its visibility is rendered doubtful, either by the brightness of the twilight or by Jupiter’s proximity 


to the horizon. 


Meroury 


Is an Evening Star up to the 27th. At 3 a. m. 
on the 28th he comes into inferior conjunction 
with the Sun, and, of course, afterwards travels 
to the West of him, and becomes a Morning 
Star. He attains his greatest elongation East 
Sed 15') at 2.a.m. on the 8th, and is, during 
e first ten days of April, excellently situate 
for the observer, who, on clear sabia, may 
pick the planet up above the Western horison 
with the naked eye. 


Sa) Ri ae cide 

ght | Declination 
55 Ascension. | No Souths. 
a | 

h. m. gs h. m. 

1 | 1 462) 12 479 | 1 600 p.m. 
6 2 11.4 15 641 | 1 I4 „ 
11 | 2 28:2 17 468 | 1 86 „ 
16 | 2 354 | 18 208 | 0 661 „ 
91 | 2 835 | 17 36:2 | 0 345 „ 
26 2 249 15 459 0 62 


The path indicated by the above Ephemeris 
commences where Cetus, Pisces, and Aries are 
conterminous, and extends into the last-named 
constellation. On the same day that he comes 
into inferior conjunction with the Sun, he will, 
at 7 p.m., be in conjanction with Venus—it is 
needless to say invisibly. 

Venus 


Is a Morning Star, and is at once an object 
devoid of all interest, and in a most indifferent 
position for the observer. She is immersed in 
the glare of sunlight, and the diameter of her 
practically circular disc dwindles from 9-8" at 
the beginning of April to 9 6“ by the end of it. 


Venus. 

nd . 

nA | Right | Declination.) Souths 
8 S | Ascension. : 

= 

h. m. 6 : h. m. 

1 0 143 0 1°48.) 11 343a.m. 
6 0 370 2 27°9N.| 11 37°3 „ 
11 0 59°8 4 66'1,, 1} 40-4 „ 
16 1 22-7 7 21·˙8,, 11 435 „ 
21 1 458 9. 43˙5,, 11469 „ 
26 2 92 11 596, 11 506 „ 


Hence, starting from Pisces, Venus travels 
across the North-West course of Cetus into 
Aries. 

Mars 
Is invisible. To those who care to look at the 
Minor Planets, 

Ceres : 
Comes into Opposition to the Sun on April 2nd, 
and is hence well situated for observation. Our 
Ephemeris is, as usual in these cases, for ten- 
day intervals only. The planet shines as a 7th 
magnitude star. 


Declination | 


Sa 
= Right 

Do Ascension. North. Souths. 
AA ' 

h. m. o 9 h. m. 

1 13 14°2 9 193 12 32˙2 p. m. 
11 | 13 56| 9 494 11 44˙2 „ 
21 12 57°4 10 00 10 567 


x) 


Ceres will thus retrograde through a short arc 
in a very barren part of Virgo. On thenight of 
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the 22nd she will be a very little more than] hours of the night. His angular diameter of 


14° South of ? in that constellation. 


Pallas 


Was, as stated on p. 553 of our last volume, in 
opposition on March 17, so that she may still be 
well seen during the earlier part of the night. 
She presents the appearance of a bright 7th 
mag. star, of a yellowish tint. 


Sd | Right | Declination 
#6 | Ascension. North. Souths. 
AS : 
h. m. | , h. m. 
1 11 51˙1. 11 55·˙2 11 93 p.m. 
1111 46˙0 14 51˙9 10 24-9 „ 
21 . 11 43-2 17 63 9 42˙7 


97 


Starting from the confines of Virgo, Pallas 
will travel into Leo. She will be almost exactly 
14° North of 8 Leonis on the 18th. 


Juno 


Will be in opposition to the Sun on April 15th. 
Her light is of an orange cast, and she looks 
like an eighth-magnitude atar. 


3 
Sa | Right | 
ze Ascension. | Declination. Souths. 

2 

h. m. 8 A h. m. 

1 14 3°8 1 35°38 1 26°5 a.m 
11 | 13 656 | 0 11°9,,|12 84.1 p.m 
21 | 13 47:7 | 0 5T4N.| 11 46˙9 „ 


Juno is in Virgo, too, in a blank part of the 

sky. On the nights of the 10th and 11th she 

may be fished for a little more than 2° South of 
r Virginis—a wide and unequal double Star. 


Jupiter 


Is approaching the West, but is still king of 
the night sky. He should be observed as soon 
as it is dark enough, in order to be seen to the 
greatest advantage. His angular diameter 
slowly decreases from 39-6" on April Ist to 36:5 


on the last day of the month. 
Right | Declination 
Ascension North. Souths. 
h. m. 3 i h. m. 
9 565 18 524 9 15°0p.m. 
9 55°4 | 18 573 8 54:2 „ 
9 5647 | 14 07 | 8 338 „ 
9 542 14 24 8 137 „ 
9 64:0 14 256 7 53°83 „ 
9 542 14 11 7 34:3 


As shown by the above Ephomeris, Jupiter great 


-will, to the ed eye, remain sensibl 
- stationary in Leo,a little to the West and No 
of Regulus. 

Saturn 


Now souths in bright daylight, sets soon after 
midnight at the beginning of the month, and, 
-of course, sooner and sooner every night. We 
last month intimated our intention (Vol. XL., 
. 553) of discontinuing our Ephemeris of him ; 
but as he may still be seen for a short time after 
dark in the West and West-North-West, 
subjoin one for the first half of April. 


‘og Right a oia 

ght | Declination 
%8 | Ascension.| North. Bouths. 
Ra 

h. m 5 : h. m. 
15 126 21 52˙9 4 31˙8 p. m. 
6 5 143 21 557 4 13-9 „ 
1 5 16:1 [21 58˙6 3 66-0 


So that Saturn, during the short remaining 
time of his visibility, will continue at the right- 
hand extremity of the base of the rudely 
isosceles triangle which he forms with B and 
& Tawi. 

Uranus 
Is still capitally placed for the observer, and is 
in his best position during the most convenient 


4" remains unaltered. 


os Right {Declination 
£2 Ascension. | North. Souths. 
h. m. 8 ? h. m. 
1 | 12 27 | 0 33:3 |11 249p.m 
6 | 12 19 | 0 382/11 04, 
11 | 12 12 | 0 428 10 400 „ 
16 | 12 05 | 0 473 |10 197 „ 
21 11 59-9 0 51°4 9 593 „ 
26 11 592 0 652 | 9 39°0 „ 


Hence it will be seen that Uranus is travelling 
through a short retrograde arc away from 
„n Virginis, and in the direction of $ in that 
constellation. 

Neptune 
Is invisible. 
Do 4 Shooting Stars 
Should be watched for from the 19th to the 
21st, and notably on the 20th. A look-out 
should also be kept from tho 26th to the 30th. 


Greenwich Mean Time of Southing of 
Nine of the Principal Fixed Stars on 
the Night of April Ist, 1885. 


Souths 

Star. h. m. s. 
B Cancri oe ws .. 729 1°96 p.m 
« Ursæ Majoris gä .. 8 9 58°62 „ 
a Hydræ z4 oe .. 8 40 30°03 „ 
Regulus oe oe .. 9 20 42715 „ 
a Ursæ Majoris oe .. 10 14 56°40 „ 
ò Crateris . ee . 10 31 51°61 „ 
e Corvi se .. ce II 22 20°74 „ 
a Canum Venaticorum .. 12 8 38°86 „ 
Spica Virginis.. at „ 12 37 170 „ 


The method of finding the Greenwich Mean 
Time of Southing of either of the Stars in 
the above list for any other night in April, 
as also that of determining the local instant of 
its Transit at any other Station, will be found 
on p. 366 of Vol. XL. 


COMPOUND EYES AND MULTIPLE 
IMAGES.” 
M Y microscopical recreations the past sammer 
were directed mainly upon the structure of 
the compound eyes of insects, not so much for a 
definite scientific purpose, as with the 
object of discovering what insects have eyes that 
are the most serviceable for showing multiple 
images under the microscope. The ts thus far 
obtained are far from exhaustive ; yet I have fallen 
upon some curious features in the structure of these 
organs, which may possess the interest of novelty 
to an audience not composed exclusively of ento- 


mologists. l 

These compound consisting externally of a 

number of lenses, sometimes exceeding 
twenty thousand, set in a framework of convex or, 
often, hemispherical form, have a range of vision, 
“ angular aperture, very much 

could be commanded by a simple eye of the same 
convexity. For, while the simple eye could form 
situated within the range of rays paming through 
si e range of rays passin 
its optical axis, the minute 8 soaps i ‘the 
compound eye may, many of them, receive ig ht 
from a horizon as low down as the base of 


entire set, if not lower. 
In some species of Ne the head is nearly 
transverse to 


we, degre om and is placed with its axis 


e axis of the inseot’s body. As the eyes con- 
stituting, of course, the extremities of the cylinder, 
hate a 1 5 1 of gel support, 
and are ides, hyperhemi ey give to 
the head the appearance of a Jumbbell. Were one 
of these insects at the oentre of a hollow 
sphere, it could, undoubtedly, see at the same 
moment every point of the sphere’s interior 


The Gyrinus, or water-beetle, which may be seen 
sporting on the surface of still water in summer, 
has the unusual number of four compound eyes. 
Besides the usual pair on the upper and frontal 
part of the head, set in the under side of head is 
another pair, loo directly downward and com- 
letely submerged — ‘‘ water-immersion ’’ eyes. 

he utility of this arrangement is readily seen. 
Its anatemy I have not myself examined ; but I 
have somewhere heard or read that the two eyes on 
each side, though separated externally, are, in a 


By J. D. Hyatr, from the Journal of the New York 
Microscopical Society. 


measure, connected internally. The Gyrinus is the 
only example of this peculiar structure that has 
come under my observation. 

To those who admire colour, a microscopi 
observation of the eyes of living iusects, especially 
those of the order Diptera, and of the night-flying 
Lepidoptera, will be fruitful of delight. For the 
eyes of these insects display an endless variety of 
colours which vie in briliiancy with the most 
lustrous of the bright jewels of the mine.“ After 
the death of the insect, however, the colour soon 
disappears. 

In mounting compound eyes for the purpose of 
showing multiple images, the first step, after care- 
fully washing the interior of the cornea, is to press 
the cornea flat, so that all the lenses may lie as nearly 
as possible in the same plane. But as this opera- 
tion necessarily occasions either a breaking or fo'd- 
ing of the cornea, I cut out, with a small 
made for the purpose, a circular disc not r 
than can be pressed flat without disturbing the 
facets. In punching out these di a singlo 
cutting gives two circular pieces, showing that the 
cornea is double ; and in the eyes of Cicadu, a single 
cutting gives three separate discs showing a triple 
set of lenses in the cornea. Each set constitutes, 
without doubt, an achromatic combination. 


In some of the Di , particularly of the genus 
Tabanus, or horse-fly, the lenses of the upper and 
anterior of the eye are much larger than those 
situated below a median line. A disc cut from one 
of these eyes in such a way as to include a number 
of the upper or larger facets, and also some of the 
lower, shows that the larger facets have at least 
twice the diameter of the smaller, or four times 
their superficial area. A still more remarkable 


. feature, however, is the difference in focus between 


the larger lenses and the smaller. For upon placing 
this part of the eye upon the stages of the 
microscope, and adjusting the focus for multiple 
images, I found that the larger lenses form pictures 
at a plane considerably above the focal plane of the 
smaller ones. From this fact it would appear that 
these insects are furnished with eyes of two varieties, 
corresponding to our long-sight and short-sight 

es; in other words, telescopic and micros- 
copical eyes, the telescopic looking upward and 
forward, and the mjcroscopical downward. The 
economy of such an optical structure in a parasitic 
insect which seeks its prey at a distance is so 
obvious that I need not stop to explain it. 


For showing multiple images, the most perfect 
eyes that I have yet found are those of Blattia 
orientalis, or the cockroach. As the eyes of ths 
insect are quite brittle, only a small part of the 
cornea can be pressed flat in one piece. Yet a 

iece large enough to fill the field commanded by a 
Tin. objective and a B ocular can be cut out with 
the punch. The many advantages which it 
possesses more than counterbalance its lack of 
superficial extent. For the lenses are very trans- 
parent, and comparatively large, and, being set in 
a moderately-hard framework, do not separate so 
as to destroy the achromatic combination. Nor do 
the lenses N make ap aon S Tps slip 
upon one another when subjected to slight pressure, 
as do the lenses in the eyes of most other insects 
except the coleoptera. hen the lenses do thus 
slip upon one another, each separate eye shows two 
or three imperfect images instead of a single good 
one. The chief advantage, however, which the 
eyes of the cockroach possess over all others is that 
they may be moun in glycerine and thus kept 
perfect y transparent without losing their properties 
as lenses. 

The tisual method of exhibiting the multiple 
loaga is to 625 of the com- 
und eye upon the e, and focus the microsco 

L auch: above it as to show a clear circle of li 

in each facet. Then, if any small object be placed 
between the stage and the mirror, its im will be 
exhibited by every lens. lf a small letter, 
figure, or picture, in black, with a clear, white 
background, be placed lin. or 2in. below the 
oh and a strong light be condensed apon it, it 

ill be seen with tolerable distinctness. Such 
objects are, however, much more sharply defined 
if first cut out, and then pasted upon a thin oover- 
glass, which may be mounted on the su . In 
e object is illumined by light re- 


this situation 
flected from the mirror. The effect will be still 
better if a slip of ground glass be in 


between the object and the mirror, so as to shut off 
the image of the lamp if lamplight be ae Mei pict 
or of distant objects, if daylight be used. eye 
of a mosquito will show two or three hundred 
pictures of a person, in silhouette, with great dis- 
tinotness, provided you have a window so situated 
as to allow light from the aky or from a white cloud 
to pass unobstructed to the mirror. e person 
must stand at a distance of 5ft. or 6ft. from the 
8 a reels ronio of his face in ger 
relie agains e sky. © plane mirror mast, o 
course, be used. j 

I have recently been much interested in examin - 
ing the structure of the eye of Limulus, or the 
horse-shoe crab, which, though compound, is quite 
different, in some particulars, from that of insects. 
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The exterior of this eye is perfectly smooth, and 
consists of a transparent horny coat of considerable 
thickness. The concave interior surface is atuded 
with lenses varying in form from plano-convex, 
near the centre, to conical and paraboloid, toward 
and at the periphery. These lenses are 20 placed 
that their optical axes cae ee to a common point 
situated in s pane a little below the base of the 
whole eye. int, without doubt, is occupied 
Good multiple images wil he asde by weet 
1wtiple images made is eye if a 

anall disc cut from the central part be 
eye being flattest at that point and the lenses least 
conical. From any other part of the eye it would 
> 5 spy ba 1 a disc that 15 not, 
uence e oblique position of the lenses 
greatly distort the images. i i 


Multiple images may be formed under the micros- 
cope in many other ways than by the use of com- 
pound eyes. The minute plano-convex bodies of 
g ona blide, will dis- 


play good of any small object supported 
above the mirror. In like 3 be 
made by other tran t bodies, or by the trans- 


perent parts of any structure, which are of lenti - 
cular or globular form. Concave lenses, as well as 
convex, will give images, but with this difference 
—the images will be found below the plane of the 
foci of the lenses, and will be inve ; whereas 
uced by convex lenses are formed 

„ as before stated, at a o above such 
gens. It follows that air-bubbles in water will 
yield inverted images, the water 5 
ese 


images 
erect 
focas. 


rounding them acting as a biconcave lens. 

facts may possibly be of some service in de - 
ing the character of minute bodies or structures, 
5 example, as human blood corpuscles, all 
of w show erect images—a proof that they are 
nucleated or, at least, leutioular at the centre. The 
head of the ee sponge-spicule, and the 
nuclei in certain toms, produce inverted 


THE DANGERS OF MECHANICAL 


GENERATORS OF ELECTRICITY.* 


9 more and more general use of powerful 
_ electro-magnetic generators has caused several 
accidents, some of them involving the loss of human 
life. It is, therefore, desired at present to regulate the 
employment of electricity, and to determine ex- 

tally the tension aud the current which are 


rous in ice. The problem thus set 

is not well put, and is not susceptible of any 

solution, as the object of the present communica- 

tion is to ahow. the first place, it is not, gener- 
the electric current is entl 


ally, When 


this 
the 
less on 


nervous and muscular systems—an excitement 
which, in certain cases, may me instantaneously 
fatal. The reason of this difference is that the 


wently their extra currents, may be very different. 
POPC n III.—A current not dangerous in one 
circuit may be dan us in another. It is merely 
necessary to give the circuit a self-induction by any 
means whatever—¢g., by the interposition of an 
electro-magnet. I have verified experimentally 


° By M. A. D’Ansozvat, in the Comptes Headus. 


used, the 


xperience, we deduce the followin — 
:— Proposition Il—Two machines yielding | particles 


these theoretical deductions by operating npon 
Guinea pigs with a Gramme machine (laboratory 
model) and with accumulators. The tension of the 
currents employed varied only from 2 to 20 volts, 
and the current from 1 to 30 ampères. Notwith- 
standing the feebleness of the currents employed, 
the Guinea pigs were nevertheless killed. © see, 
therefore, that, if we wish to suppress all danger in 
the use of electricity, we arrive at the absurd con- 
clusion that electricity itself must be suppressed. I 
have sought for a remedy for this state of things. 
This is the method which has proved efficacious in 
all cases, and which constitutes a general procedure 
for the suppression of extra currents. To avoid all 
danger, what, in short, must be done? Simply 
prevent the extra current from traversing the body 
of the experimentalist. We know that the ten- 
sion of the extra current is infinitely greater than 
that of the primitive current from which it takes 
its rise. This being admitted, I place in deriva- 
tion at the extremities of the electric generator a 
series of voltameters, with lead plates and acidu- 
lated water, in such a number that their electromo- 
tive force of polarization may be superior to the 
maximum electromotive force of the machine. 
This derivation is absolutely impassable by the 
direct current, while the extra current traverses it 
readily. At the moment when the circuit is broken 
the extra current s through the voltameters, 
and the human body is absolutely secure. This is a 
general and verysimple method for the suppression of 
extra currents. It admits of numerous applications, 
some of which I have already carried out, but their 
explanation cannot be given in this brief notice. I 

e voltameters with leaden plates because they 
develop practically the greatest electromotive force, 
and I yar fno arrangement according to circum- 
stances. e see that the process which I propose 
consists in the establishment of a derivation, insur- 
mountable for a direct current, and consequently 
occasioning no waste of current. This derivation 
exists only for the extra current. It is analogous 
to a safety valve, which opens automatically at a 
given pressure. 


HOME-MADE EMERY WHEELS. 


P solid emery wheels have made possible a 
wonderful advance in the surfacing and poling 
of metals in the shop, in truing centres, 
tools, and in other processes. Yet in some cases 
they are not equal to the home-made wheel for 
one reason—they become smaller by using, like the 
indstone ; there are jobs where it is desirable 

t the emery wheel should retain its original and 
uniform size. It is well, therefore, to give a few 
words of this almost forgotten shop lore. The 
emery wheel should be of soft wood—pine is to be 


A preferred—made of alternate layers of boards 


planed to make good joints, put together with glue 
and screws, the grain crossing each alternate layer 
of boards, w should be not more than jin. 
thick; zin. boards are better. Make the wheel 
ightly thicker than it is to be when finished, as it 
is to be turned and trued on the sides as well as 
the face. With a band saw or gig saw, shape the 
glued up and screwed boards to a circle, chuck it 
in a lathe, and bore and turn a hole and recess at 
the centre to receive a disk, or gland, of iron that 
has been bored and faced up, having screw holes in 
its flange. The hub of the gland should be seated 
in the wooden wheel. When the gland is in place 
and secured the wheel is ready to be turned to 
finish. It is mounted on an arbor for this pur- 
pose. Some wheels are to run on a threaded 
arbor, and the gland is thereforethreaded. After 
turning to size, peg a belt or band of wet belt 
leather with shoe pegs to cover the rim of the 
wheel, flesh side of the belt outside. This makes 
a hard wheel. If one with a yieldiug surface is 
desired, peg on layers of Canton (cotton) flannel to 
the requisite thickness, carrying them over the 
edges of the face to make a round edge. Cover 
the whole, not with leather, but with strong denim 
or bed ticki R, pegging or tacking it on the sides of 
the wheel. makes a soft or stuffed wheel, 
which is for polishing—not ding—and it will do 
work of a somewhat form. Brush the 
face of the wheel with hot glue, pass a round bar 
through the centre and roll the wheel in emery that 
is spread in a shallow trough or ons clean table. 
Any particles of iron or steel filings in your emery. 
will make trouble; have the table or cloth very 
clean. One coating of glue and emery is better 
than more, for when the outer coating is worn off 
the glue will glaze. Do not rap off any of the loose 
of emery until the wheel is perfectly dry; 

the reason is obvious—the undried glue will not 
hold the particles in place. When the wheel has 
been worn, the glue and emery are removed by 
soaking in water, and the facing repeated. If the 
use of these wheels is insufficient to warrant the 
trouble, it is well to have a trough of water, in 
which two iron rolls revolve by power, the faces of 
the rolls far enough apart to allow an emery wheel 
to roll and ride between them, the shafts of the 
rolls to be connected at one end by gear wheels and 
an intermediate, so that they both turn in the same 


€ equally affect the film that 


direction, and the emery wheel standing on its face 
will be slowly revolved A man combined action, 
the water in the trough at a sufficient height 
to just wet the face of the wheel as it turns. i 
method preventa the whole wheel from being wet 
and warped. If this method is not feasible, re- 
peated haud washings of the face must be made to 
soften the glue.— Southern Coach maker. 


PHOTOGRAPHING INTERIORS. 


N some occasional notes for beginners contri- 

„ buted to the Photographie Times, Flan- 
dreau ” w rites thus about photographing interiors :— 

In making negatives of interiors the circum- 
stances are quite different from those under which 
landscapes are photographed. Not only are the 
circumstances different, but so also is the resultin 
negative, especially as regards its characteristics o 
chiaro-oscuro. However beautiful shadows and 
violent contrasts may occasionally bein landsca 
in negatives of interiors they are not to be desired. 
We must here be content with composition alone 
for artistic beauty, and should not employ lighti 
as a means to that end. Perfect de is m 
desired, and a negative showing well the delicate 
tracery of carpet and wall paper, and reproducing 
distinctly the details of furniture, familiar 
and other cbjects in the room should always be 
aimed at. Such a negative can only be made by 
the employment of a small eee in the lens, 
and by giving an ample exposure ; this latter being 
of the utmost importance. A beginner is far more 
likely to under-expose than to give too long a time 
to his plate. It is comparatively easy to check the 
development in the case of over-pressure, and to 
produce an excellent negative, while an under- 
timed plate is hopeless, for if urging be resorted to 
by increasing the strength of the developer, fog will 
be the inevitable result. Let the novice, therefore, 
be on his guard and give a liberal exposure when 
photographing interiors. 

It isa mistaken idea held by some that to exclude 
all strong light conduces to the development of 
detail in the negative. Now, this method has 
but one effect upon the result—the making of a 
longer exposure necessary. Admit all the diffused 
light possible, and make the exposure when the 
subject is best lighted. All direct sunlight must, 
however, be ully excluded, as this would so un- 
of the resultant 
negatives would be much too dense, while on others 
no detail at all could be discovered. A plain white 
linen curtain, oreven white paper placed over the 
window thro which the direct saulight comes, 


will successf y diffuse it. It is best, so far as 
possible, to light an interior from the sides and 
from behind the camera, and in order to do this, 


that time of day must be selected for the e 
when the greatest amount of light will come 
through the side and rear windows. . 

It is scarcely necessary to add that a wide-angle 
lens should be used. One with as short a focus as 
will clearly cover the entire plate will include the 
maximum amount of the interior. The longer the 
focus the less will be included in the field of view 
but with a relative increase in the size of individual 
objects. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Coal and Iron.— The consumption of coal in 
the iron manufacture of the United Kingdom, re- 
latively to the total production of pig iron, as com- 

iled from the Mineral Statistics of the United 
Kingdom has been reduced in the past few years. 
The figures, so far as they go, would appear to show 


that the average quantity of coal consumed per ton 
of pig made in the United Kin om as given in the 
British Iron Trade Report, by Mr. Jeans, was 2°08 


tons in 1883, against 2°55 tons in 1874. Inthe 
interval, therefore, the quantity of coal used per 
ton of pig was reduced very nearly half a ton 
over the whole—thanks very large to the more 
general adoption of the Cowper and ll hot- 
blast stoves. 

The Cotton Plant.—A contemporary says Mr. 
A. A. Luber, of Macon, Georgia, has sucoeeded in 
endeavours to hybridise the cotton plant that grows 
wild in Florida with the common okra. The plant 
hasan average height of 2ft., and each plant ha 
only one large bloom. Each boll is said to uce 
about 2lb. of very long-stapled cotton. ere are 
no seeds in the lint, frum four to six seeds, re- 
sembling those of persimmon, being at the bottom 
of the boll. If this is true, the new cotton will 
need no ginning, and the effect must be felt in 
several parts of the cotton industry if the new plant 
can be commercially cultivated. 


Shaving a Luxury. We do not believe it our- 
selves under any circumstances, being tender 
ready to admit that one of Mesars. 
have sent us, and which they supp! 


ls. 8d., brings it as near as is practicable. 
and finish of the razors are very good. 
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SCIENTIFIC SOCIETIES. 


— — 


ROYAL METEOROLOGICAL SOCIETY. 
13 Society opened its sixth annual exhibition 

of instruments on Wednesday, the 18th inst., 
at the Institution of Civil Engineers, 25, Great 
George-street, S.W. This exhibition is devoted to 
sanshine recorders and solar and terrestrial radia- 
tion instruments. 

The first attempt at obtaining an instrumental 
record of the amount of sunshine was made by Mr. 
J. F. Campbell, of Islay, in the year 1854, when 
he mounted a hollow glass sphere filled with acidu- 
lated water in the centre of a cup of mahogany, s0 
arranged that the sun’s rays were focussed on the 
interior of the cup and burned it. The lines of 
burning, therefore, indicated the existence of sun- 
shine. Solid glass spheres have been substituted 
for the hollow ones, and cards in metal frames have 
replaced the wood; but in its principle the sunshine 
recorder of 1885 differs little from that erected on 
Richmond-terrace, Whitehall, thirty years ago. 
Other modes of recording sunshine are based on 
the action of the rays of the other end of the spec- 
trum on the actinic instead of the heat rays. 
Among workers in this direction may be mentioned 
Marchand, of Fécamp, Sir Henry „ and 
others. 6 most recent improvements in this 
direction are those by McLeod and by Jordan. 

With regard to solar radiation thermometers, the 
‘successive stages in the assumed perfecting of these 
instruments have been as follows :—An i 
mercurial thermometer acts as a spherical mirror, 
and reflects the rays which fall upon it. To lessen 
‘this, the bulbs were first made with black glass; 
moreover, originally the degree marks were put 
upon the supporting slab, then they were put upon 

the tubes of the thermometers. It was then found 
that in a position where two thermometers with 
similarly coated bulbs were exposed to the sun— 
but one was exposed to more 
—the indicated temperatures varied greatly. To 
avoid this it was proposed that the ometer 
‘should be inserted in a glass shield exhausted of 
air. Various forms of mounting have been adopted ; 
bpt the chief efforts have been expended in deter- 
mining the influence of the amount of air left in 
the so-called vacuum. The next s was that, 
‘inasmuch as black glass had a bright surface, there 
was still much light reflected, and therefore the 
surface was dulled with a coat of lampblack, so 
that all heat falling upon the bulb might be ab- 
sorbed. Subsequently, owing to 

lower temperature of the un ened t | 
‘tube, about lin. of it was coated Ie the bulb. As 
g videnes of the degree of exhaustion, a small mer- 
curial pressure gauge was attached to the ther- 
mometer; and by other makers platinum wires 
were soldered through the shield, so that the strati- 
‘fication of the electric are might indicate the amount 
of air still left. . 

With regard to terrestrial radiation thermometers 

the pattern of instrument used has varied very 
little. The Rutherford minimum has almost always 
deen used, but its sensitiveness has gradually been 
increased. The spherical bulb was replaced by a 
cylinder; the cylinder was elongated and bifurcated, 
and eventually, in order to strengthen the forks, 
they were united into what is known as a link.“ 
Another plan was to flatten the cylindrical bulb 
into as thin a plate as possible, this giving a maxi- 
mum of surface in pro ortion to the contents. The 
bulb was also made double, and thus we have the 
so-called“ bottle’’ pattern, and then the tube was 
led into the side of the bottle, and both ends of the 
bottle were left open, and so we have the open 
cylinder ’’—a remarkable specimen of glass blow- 
ing. Then there have been two patterns of mer- 
curial thermometers, Casella’s and Nogretti’s. Diffi- 
aulties have arisen from the degree marks being 
obliterated by the weather. To guard against this, 
the tube has been inclosed in what are known as 
Leach’s shields, and many attempts have been 
made to render the joint at the entrance of the 
tube watertight. This is not easy, because the 
thermometer is exposed to a great range of tempe- 
rature, and the air inside the shield varies se much 
in volume that it forces its way through almost 
every joint. The object is, however, effected when 
i A jacket is sealed on the stem near the 
In addition to specimens illustrating the various 
patterns of the above instruments, the exhibition 
also included a number of new: ts and 
many interesting photographs, sketches, and dia- 
grams. The photographs of clouds and lightning 
were very good. 

At the arg Ae the Society the President, Mr. 

R. H. Scott, F.R.S., read a paper giving a brief 


account of the various instruments and arrange- 


ments to be found in the ezhibition for the pur- |d 
trial og 2 


poses of radiation, 
and the duration of sunshine both in regard ôf its 
light and its heat, the last-named being obtained 
by means of the sunshine recorders, which are 
no generally used. He oxhibited 12 
mon maps showing the percantage pro- 


d than the other and B 


the influence of the | the 
hermowmeter 
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rtion of hours of recorded sunshine to 

e hours the sun was above the horizon 
in the various districts of the United Kingdom. 
He stated that the feat ures which strike anyone on 
examining the maps of sunshine, which are, for 
the most part, for the last five summers and for 
the last four win excluding January to March, 
1885, which has not yet expired, are—First, The 
broad fact that the extreme south-western and 
southern stations are the sunniest, as has already 
3 been pointed out. Jersey is un- 
doubtedly the most favoured of our stations in 
this particular. Second, That in the late autumn 
and winter Ireland is much sunnier than Great 
Britain, Dublin having absolutely the highest 
centage of ible duration of sunshine in 
ovember and mber, and being ony oduan 
by Jersey in January. The Dublin instrument is 
not situated in the city, but at the Mountjoy 
Barracks in the Phonix Park, beyond the vice- 
regal lodge. The north-east of tland is also 
exceptionally bright, as the station, Aberdeen, lies 
to leeward of the Grampians. In April the line of 
40 per cent. of possible duration es in Jersey, 
Cornwall, Pembrokeshire, the Isle of Man, and the 
whole of Ireland, except Armagh. The absolute 
maximum of the year occurs in May, and the 
amount rises to 50 per cent. (nearly to 60 in Jersey) 
over the district just mentioned as enjoying 40 per 
cent. in April. June there is a falling off which 
is continued into July, and even into August in the 
Western Highlands. In the South of England, 
however, a second maximum occurs in August, the 
figure for Jersey rising to 50 cent. This is 
mainly due to the exceptionally bright weather of 
118 1884, in the Southern Counties of England. 
In September Ireland shows a falling off, and the 
peana degree of cloudiness is in Lincolnshire. 
n October the Midland Counties of England are 
the worst off. In November the line of 40 per cent. 
incloses two districts, one Dublin, y men- 
tioned, the other the Eastern Counties (Cambridge 
eccles). The absolutely highest monthly 
percentages in Sae panion under consideration are 
in the month of May, 1882, in which St. Anne’s 
Head, Milford Haven, had 62 per oent., while 
Geldeston (Beccles), Douglas (Isle of Man), and 
Southbourne (Bournemouth) show 6l per cent. 
The exhibition remained open till the 20th instant. 


DOMESTIC RECIPES. 


Macaroni (Italian Style).—The Caterer gives 

following as an approved share 75 Take six 
ounces of I macaroni, and put it into a stew- 
pan with three pints of water, adding salt and 
pepper, a saltspoonful of each. Place the sauce- 
pan over a gentle fire, and, when the contents have 
simmered for twenty minutes, drain the water off 


thoroughly, and then add to the macaroni one 
half-pint of broth, Replace the saucepan on 
the fire, and let the contents again simmer until all 


of the broth has been absorbed. Now have some 
grated cheese—the Parmesan and Gruyère mixed 
in equal proportions are best for this purpose—and 
add two ounces of it tothe macaroni: when it melts, 
add two ounces more, together with one ounce of 
best butter, giving the pan a circular motion in 
order to mix the melted cheese thoroughly with the 
macaroni. Then serve on a hot dish. 


False Rabbit.—The same authority gives these 
directions for a favourite German dish: Chop as 
fine as for uettes one pound of the Iean of beef, 
and one pound of the lean of fresh pork, and mix 
them together. Add four raw eggs, a tumblerful of 
sifted bread-crumbs (better than -crumbs), 
half a small nutmeg grated, two of 
black pepper, a tables nful of salt, a small onion 
parboiled, and minced very fine, a little cho 
sweet savory, parsley, and thyme, in quantities to 
suit the tastes. Knead into a loaf, in flat, roundish 
form. Roll the loaf in egg, then in bread-crumbs, 
and place it in a dripping-Pan with a small piece 
of salt pork on top of it, sliced like the pork p 
on top of baked beans when served. Place the 
pan in the oven, and with the ip ings from the 
pork occasionally paate the loaf. i being cooked 
can tested with a ca - 
fork. When done, i apt d he 
When cold, 35 x better still—a sort 5 chp rare pete 
sausage, as some as any preparation ever 
came from the shop of a oharcutier. and exoellent as 
a relish for luncheon or tea. 


Tue total quantity of p 
United Kin SE 1 
being a decrease 
the quantity made in the 
the second year during whi 
uction has occurred since 


iron produced in the 
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tons, or 11 per cen 
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SCIENTIFIC NEWS. 


— — 


HE death is announced of Theodor von 
Frerichs, the famous Berlin 3 and 
the foremost exponent of clinical medicine in 
Germany. He hag born 5 x 1819, = 
after studying chemi an siology, turn 
his . olinica medicine, in which he- 
became so famous that he attracted students 
from all parts of the world. A year ago the 
University of Berlin celebrated the 25th anni- 
versary of his professoriate. 


M. Joseph Alfred Serret, professor at the 
Collége de France, and Member of the Bureau 
des Longitudes, fell down dead in Paris last 
week. He was born in 1819, and was admitted 
a member of the Academy of Sciences in 1860. 


The retirement of Mr. Walter White from the 
post of assistant secre to the Royal Society 
will be regretted by the majority of the Fellows. 
The post is one requiring much tact and un- 
wavering courtesy, and during forty years Mr. 
White has accomplished his duties in such a 
manner as to earn the good wishes of all the 
Fellows. 


Dr. Bouchardat, Professor of Hygiene at the 
Paris Faculty of Medicine, has, after a service of 
nearly forty years, retired, and his name has been 
plated on the list of honorary professors. 


Herr von Gothard contribùtes to the Astro- 
nomische Nachrichten an elaborate paper on the 
changes observed in the spectrum of Beta Lyra 
during the past year. The changes are believed 
to be periodical, and observers are requested to 
direct attention to the star. Herr von Gothard 
made 30 observations between the middle of 
February and the middle of November, and. 
found the bands D, to periodica iy vary from an 
almost dazzling brightness to total disappearance. 


We have received a copy of the Meteorological 
Observations for 1884 taken at Rousdon Obser- 
vatory, Devon, near Lyme Regis, Dorset. The 
observatory is situated 524ft. above the sea-level, 
and has a good exposure on all sides. Observa- 
tions, such as these, made at a few well-equipped 
stations in different parts of the island would, 
on comparison, soon teach us more than we have 
learnt hitherto about the weather. The observa- 
tory belongs to Mr. Cuthbert E, Peek, M.A. 
F. R. A. S. 7 


Dr. R. C. Kedzie sends to the Vew York 
Tribune an explanation of the discrepancy 
in thermometer readings taken simultaneously 
at places within the vicinity of one another. 
He says We treat of air under the head of 
pneumatics, whereas it sometimes comes rather 
under the head of hydraulics, for cold air flows 
in currents, the same as fluids. In the absence 
of wind, which mixes up the strata of air of 
different temperatures, and consequently of 
different specific gravity, the cold air of the 
night will flow in streams, and gather in ponds 
or lakes the same as water. Under such circum- 
stances the temperature will with the 
level.” Near Dr. Kedzie’s laboratory a ravine 
runs through the College lawn, and thermo- 
meters placed at the laboratory door, and in the 
ravine 25ft. below, indicated on Feb, 22, 6.45 
a.m. — 16° at the . and — 20° at the 
ravine. This difference of 5° was observed on 
the following morning, the temperatures being 
the same, although the lowest reading durin 
the preceding nights at the meteorologi 
station, 40 rods distant and on higher ground 
than the laboratory, was — 14°. e thermo- 
meters were changed about, and gave correspond- 
ing readings; but it is not quite clear what is 
meant by — 15°, whether fifteen degrees below 
freezing-point or fifteen degrees below zero— 
8 the thermometers were graduated on 
the centigrade scale. i 


Ata recent meeting of the Linnean Society 
Dr. F. Day read a paper on the rearing, &o., of 
salmon in fresh water, in which he described the 
experiments of Sir James Maitland at Howie- 
toun. In December, 1880, salmon eggs and milt 
were obtained from fish captured in the Teith, 
and the ova were hatched in March, 1881. In 
November, 1884, ova were obtained from one of 
the young salmon, and milted from a Lochleven 
tront. On Jan. 23, 1885, eighteen of the eggs 
hatched, and the were strong and healt T 

ve also Ler goatee: e 
oung being reared to parr, smolts, an 5 
aiid alison have been successfully batched frost 
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their ova. It remains to be seen how the fry 
thrive in fresh water. , l l 
The collections belonging to the Science De- 


E at South Kensington Museum are to 
reported upon by a committee who are also 


to consider plans for properly housin 
Sir F. Bramwell is chairman, and Dr. 
secretary 


them. 
„Pole 


The Imperial Geographical Society of Vienna 
have resolved that Dr. Lenz should be sent to 
roar the watershed between the Nile and the 


$ 

At a recent meeting of the Physical Society 
Mr. C. Cleminshaw described some Further 
Experiments on Spectrum Analysis ”—viz., 
methods of obtaining the inversion of the sodium 
line in the spectrum of the limelight. The first 
consisted in concentrating the rays from the slit 
by a lens, just beyond the focus of which is a 
in which sodium is ignited by a Bunsen 
ae. In the second method the burner and 
sodium are introduced between the lime and the 
slit, and carbonic acid is introduced into the flame. 
The result in either case is to cause the inversion 
of the D line. Prof. Guthrie, alluding to the 
pale blue flame produced by common salt in a 
coal fire, suggested that there might be more 
than a mere mechanical action produced by the 
carbonic acid. Mr. Cleminshaw, however, 
believed that the action was purely mechanical. 


M. B. de la Grye is going to Teneriffe in 
order to study the laws of gravitation under all 
the conditions for which the peak offers facilities. 
His observations are to be reported to the 
Minister of Instruction. 


LETTERS TO THE EDITOR. |+. 
be addressed to the Bvrror oJ 


43 communications should 
he Norm Muona mio, 882, Strand, V. C. 


AN Cheques and Post-ofice Urders to be made payable k 
J. Pasemoas Rs. 


other 

Se clutter with this littl 

gilealertake to write the whole bod ot para a vici 
—Moniaigne’s Keane. 


ENOKE’S DIVISION IN SATUERN’S 
RING—THE PRIMITIVE STATE OF 
MAN — MAGNITUDES OF SMALL 
STARS—FULL MOON IN FEBRUARY, 
1904—A NEW FORM OF OOOULTA- 
TION—MAKING AN ASTRONOMICAL 
TELESOOPE. 


-}—In connection with letter 23919 (p. 31). 
at the 


have on rare occasions held Eacke’s division steadily 
for some seconds at a time with my 44 Dallmeyer 
this I have no doubt whatever. 
1 23925), Otter 
23926), and J. H. (letter 23927), all on 
entire question of the authorship of 
for Mr. Hampden’s testi- 
6 99 of paar 
5000 years, tests 0 
what be has never seen? It is to be ped that 
the next time Mr. H. finds himself in the witness- 


5 pe Otter’s i iora ie 

xx. Il, I can only say (with 

J. L.“), 1 gave to the Ten 
ents 9 as 2 


human being in geology is smarag 
i were 
and riot 


on a fine moonless night 


by the sun,” if, by “ geological times,” he intends 
to signify those of which the records are 

in the rocks. The sun must have shone on the 
Cambrian trilobites, just as he does now. Did 
“J. H.” ever see a trilobite’s eye? There have, 


moreover, been epochs in all of the 
earth’s history Gide “ Ramsay’s Ph Geolo 
and phy of Great Britain), and, what 
of vital importance to our present t, man 
himself was pre-Glacial. With to the 


Christian Million, I thought that its utter antrust- 
worthiness in anything relating to science was 
too notorious for anyone to have had the 
hardihood to quote that; but seemingly J. H.“ 
takes its utterances for gopel, his own know- 
ledge of the rudiments o subject being too 
. to enable him to check its ns. 
Let me recommend O. J. L.” to obtain and read 
Joly’s Man before Metals in the Inter- 
national Scientific Series,” published by Kegan 
Paul, Trench and Co. He will find the subject of 
primitive man discussed there upon the sole basis 
upon which such discussion can take place at all. 
I mean the scientific one. [Since the above was 
written, I have seen the various letters on this sub- 
ject in the ExOIASEH Mucnantoof to-day (March 20), 
with referenca to which I would append a few re- 
marks. Imprimis with regard to the letter (23972) 
of “ O. J. L.” himself, on p. 60, I may say that 
“ the glaciation which may have wrecked our 
world” is a mere figment. That all E was 
ted in the Pleistocene age, is as as 
t I am writing; but that such glaciation ex- 
tended, say, to the Sahara isa perfectly unwarranted 
and unwarrantable assertion. One of the most 
curious mistakes beck which people ier imoran, 
or g merely a smattering, of geo all, 
is assume that the various formations” sur- 
round the globe like the coats of an onion, and that, 
for exampie, Oolitic rocks were simultaneously 
deposited, and an identical fauna existed, in 
what are now Somersetshire and the Transvaal. 
The glaciation of the northern and southern 
mispheres certainly occurred at vastly dif- 
ferent periods. In plain truth, glaciation has 
ar in every stago of the earth’s history of 
wW we possess visible records: even at that 
almost appallingly remote period when those 
who are so burningly anxious to prove that 
the sun never became visible until the 
fourth day” assert that the earth was 
rage red hot! Turning now to letter 23982 
(p. 62) I should like to ask ‘‘ Arvonia one ques- 
tion: If, indeed, the Book of Mormon was not 
revealed to Joe Smith and copied by him from the 
pale of gold in the year 1827, when could the 
undreds of thousands of ‘ Latter Day Saints’ 
now have been to receive it? 
To “J. S. B.” (letter 23984), C. J. B. Findon 
(letter 23988), E. C. C.” (letter 23989), and 
‘6 K.”; (letter 23990), p. 63, I would say that I do 
seem to have given Methuselah an undue advan- 
tage, inasmuch as he appears only to have been 
contemporary with the Fiood—and not necessarily 
to have survived it. If, however, any proof of 
“the mythical character of the entire set of 
. were needed, it might well be found in the 
8 the subjects of the quoted pedi- 
groes. This superstition of the great age, and the 
oe one of the gigantic size of their primitive 
fathers exists among all races emerging from 
barbarism. Would Mr. Findon be 


ractised. 

I would say that the word a begat is 
e sense of the recording 
time of birth of the person to whom it is 


a 0 

aps A. uery . 43), are 
ly to. H. A ” (q 66119, p. 43), there 
several formulæ for determining the magnitudes of 
stars visible with any 1 in inches. Oar- 
rington, 1 75 as hi light ratio, m = 9 
mag., and a = lin., gave the following one for 
determining the de of stars just steadily 
visible with no moon in a dark field, with any given 


aperture. 3 log. R = tog: A = Togs, 


-m 
This would give— inch. 
: mag. just certainly visible with 925 
, ’ 77 
8 i: 5 77 0-60 
9 9. ” ” 1-00 
10 ” ” 55 1°66 
11 77 ? ” 55 2°75 
12 ” o; 57 ” 4°56 
Pogson’s simple formula is founded on an 
assumed light ratio of 2:612, and is this: If the 


des, just discernible by fite 
with an aperture of lin., 


L (or the limit of vision for 


content to accept this as our standard, we have only 
to multiply the logarithm of the a e of our 
telescope by 5, and add 9:2 to the product, to obtain 
the magnitude of the smallest star visible with that 
aperture. One example must suffice. What is the 
smallest star visible with an aperture of 0:23in. ? 
The log. of 0°23 is 1361728, and if we multiply 
this by 5, we get 4808640. If to this we add 9:2, 
we obviously obtain 6'0, so that the 6th mag. is the 
minimum visibile for an aperture of 0°23. With 
Carrington’s light ratio, this, as we have just seen, 
comes out 0:22. A collation of Argelander’s 
re arr with others in use will be found on p. 
207 f Celestial Objects for Common Telescopes.’’ 
“Leo” (q 66131, p. 43) may attack his own 
blem thus: Note that 1900 is not a leap year. 
ence from March Ist, 1885, to March lst, 1904 is 15 
common years, three leap years, and 61 days, i.e., 
15 x 365 days + 3 x 366 days + 61 days = 6,634 
days. But a synodical lunar month = 29°3305887 
days, so that we have only to divide 6,634 by 
29°6305887 days, to ascertain that on March ist, 
1904, the moon will have pae through exactly 
224°6485 lunations. Hence there will bea full moon 
in Fe in that year. The Metonic Cycle of 
19 years is, of course, only an approximate one, 
which does well enough for the idiotic ecclesiastical 
Paschal moon, but is inapplicable in a case like this. 
An absurd misprint occurs in lines five and six 
of column three on p. 53, where the President of the 
Liverpool Astronomical Perks is represented as 
saying that Dr. Copeland of Dunecht had called 
“ his attention to the Occultation of Jupiter’s 
II. satellite by its own shadow on the night of 
February 19°’ (1). The American gentleman who 
lifted himself by the waistband of his own trousers 
= as nothing to this. What, of course, Dr. Cope- 


d did see was Satellitte II. superposed on ite. 


own shadow on the face of the planet. 


Mr. F. Shakespear (query 56161, p. 68) must buy 


a 3tin. object-glass, as he cannot possibly make un 

matic one of that size (or, for the matter of 
that, of any other) himself ; and a non-achromatic 
one he would find rather worse than useless. If the 
focal length of his objective is 54in., an eyepiece 
com of two plano-convex lenses, the field-lens 
‘8641n. focus, and 


towards the object-glass, will give him a power of 
125. A diaphragm must be inserted at the focus of 
the eye-lens. ` 

A Fellow of the Royal Astronomical Society. 


A POSSIBLE CASE OF PROPER MOTION 
IN A NEBULA. 


[23999.]—Caszs of proper motion in nebul aro 
of such rarity and interest that it may not be out of 
lace to call attention here to what seems to be a 
airly well attested instance of motion in a small 
nebula. The object in question is the triple 
nebulous star No. 2529 of Sir John Herschel’s titth 
Catalogue of Double Stars, No. 705 of the Cuta- 
logue of Nebulæ published in the ‘‘ Phil. Trans.” 
for 1833, and No. 2091 of the General Catalogue. 
It will most convenient to give the principal 
observations at length in chronological order. 

The object in question is entered in the fifth 
catalogue thus (I have added the letters A, a, B, 
and C for convenience sake), the distances being 
estimated only. ; 

A- a) 953° : 11“: 11, 12, in 

„A most curious, delicate, and antares’ obje 

The nucleus of a very faint nebula, exa- 
mined with 320; proves to be distinctly a Ist 
class double star.“ (Sweep 243). 
[A — B] 10:89 : 7“: 11, 14, 
[A- al 95:4° : 1” : 11, 12, ` 
„A nebula strongly suspected about the close 


double star, and a fourth star also suspected.” 
(Sweep 242.) 
[A- B] 80°: 77: 10°11, 13, 
[A- C] 330° + : 6“: 10°11, 14°16. 
[A- B] 7:0°: 18”: : 10, 11, 
1 A double star in a very faint nebula. (A 


hurried observation.) The dist. seems to have 
been greatly overrated.” (Sweep 338.) 


[Sweeps 242 and 243 were made on the 23rd and 
24th of 1830; Sweep 338 on April 6th, 
1831. l 


A little further on Sir J. Herschel writes of this 


object :—“ Hardly less interesting, though much 


leas ó icuous (being, in fact, one of the most 
difficalt objects in the heavens) is 4 2529, where a 
minute and very olose double star forms the 


nucleus of a small round nebula. One or two 


eye - lens 288in. focus 
mounted 576in. apart, with their convex sides 


other small stars in the immediate vicinity seem 


unconnected with it; but the exactly central posi- 


tion of the double star strongly points to a physical. 
‘relation between them.” 8 
It will be observed that there is a great difference 


between the estimates of the distance of A — B in 
1830 and 1881. Sir John thought the estimate ia 
the latter year in y f 
sweeps 212 and 243 are really in fault. The mirror 


error; but the estimates in 
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was very badly tarnished in March, 1830, and we 
see from Sir John’s estimates of 4 166, 128 (222 
Cancri), 199, ©. 1556, L. 1792, &c., on these two 
evenings in March, 1830, that, owing to the state 
of the mirror or some other reason, the distances 
were all largely underestimated. Judging from 
his observation of A 2616, the mirror was either out 
of adjustment or the definition very bad during 
sweep 243. 

The angle of A-C should evidently be 230°+, not 
330°-+ ; a similar misprint has occurred in position 
angle of a* Cancri in this very sweep, where 224°3° 
is Marla misprinted for 324 3°. 

The next observation in point of time is one made 
at Parsonstown, on March 3rd, 1851, where the 
entry stands, Double star with nebula north.” 
In the recent publication of the nebula observa- 
tions in the “Scientific Transactions of the Royal 
Dublin Society the words—or rather the abbre- 
viations of the words small, elongated, brighter 
in the middle,” are added. 

The late Professor d' Arrest observed this nebula 
with the ll-lin. refractor at Copenhagen in 1864 

and the following year. He writes, April 8, 1864: 
„A double (f) star of the 10:11 magnitude, to 
Which a short and shining tail is affixed. 8 


possess telescopes of sufficient size will examine and 
report on the present state of this curious object. 
O ations of such phenomena, carefully made, 
would be infinitely more valuable than merely 
looking to see whether the faint stars of the 
Trapezium of Orion, the Satellites of Uranus, or 
cognate objects, were or were not visible in the 
observer's telescope on some particular evening. 
March 19th. H. Sadl 
P. S.— This nebula is shown on Peters’s star maps 
to the north of A, but the scale is too small to show 
any detail. It does not appear to have been ob- 
served by Schonfeld, Schultz, Vogel, or by anyone 
except Sir John Herschel, the Parsonstown ob- 
servers, D' Arrest, and Burnham. 


was two discs, but air was fluttery, and no clear 
view obtainable of this star. I judge the discs 
were in contact, however. What is the present 
distance of this star ? , 

Allow me to direct attention to 6 Aurigæ. I find 
this star very much more difficult than ò Cran. 
Webb says 2'1". Is this correct for present ? 
There are two faint preceding comes which are 
visible with 4in. stop, but the nearer one is much 
brighter than the more distant. 

Edwin Holmes. 


TRANSIT OF JUPITER'S THIRD 
SATELLITE. 


[24003.J—On March 20th I was watching the 
Transit of Jupiter’s Satellite III., which entered 
bright at 10.24. After watching for half an hour 
I came to the conclusion that it was getting more 
faint, but could not decide whether it was owing 
to the satellite or to the greater brilliancy of that 
poo the planet. At 12.12 I again turned the 

escope upon II., and saw the satellite | , 
as I find in my note-book, like a drop of ink; 
it was then pet the planet’s meridian. I com- 
pared it carefully with the shadow of Satellite I., 
B. 82:4 : 1160: 1879-5. which had entered upon the dise shortly before, 


d it qui black. Telescope ŝin. equa- 
The change is due to the proper motion of the ra ir re giz i PS. Ell. 


MIRA CETI—DOUBLE STARS. 


24000.]— TRE star near Mira Ceti, referred to by 
Mr. Ruthven (letter 23892, page 10), is not in any 
way connected with Mira itself. The following are 
some measures of the relations between these two 


objects : 
W.. 92:5° : 114°6": 1782°7. 
T. 886 : 114/3 : 1820-0. 
O. L. 852 : 116:6 : 1862-0. 


The place is that of the fixed star; for 
- the seeing at this time had become very indistinct, 
. aud so the components were not clearly divided. 
Februar 4th, 1865.—A double nebulous star. The 
_ stars are of magnitudes 10, 11, and 14. With a 
brilliant moon I see the nebula distinctly enough. 
A nucleus seemingly composed of many little stars 
seems an evidence of resolution; but I am not alto- 
gether oertain of this. March 16th, 1865.—A 
triple nebulous star, arranged in this fashion. An 
11-magnitude star south preceding [A]; this itself 
is com of two, having a 15-magnitude comes 
eh [C] ; a 13-magnitude star n. f. at 12“ distance 
- This latter is situated in the centre of a small 
and faint nebula, so that the brighter star just 
-spoken of 5 adheres to its edge. This star only 
. ouble in Lord Roase’s telescope in 1851. 
“Herschel II. saw it at once triple.“ 
_ Tworecent observations at Parsonstown are given 
in the ‘‘Scientific Transactions” of the Royal 
Society of Dublin :— 


„1872. April 2nd.—-9 mag. star to nebula 13:0° : 
19:7". fA to nebula]. [angle — 180°). 

‘ 1872. April 2nd.—9 mag. star to 12 mag. star, 
41876. Marh 2ad.—D 

. -~—Doubdle star [A --a} ; star 0 : 8-08": 9. 

10-11 magnitude, south [C] ; and star 16-16 magni- 5 
:tude north, position 5 U, distance 21“ [B], with : 1 ; 
-very faint nebulosity around it, elongated suddenly Colours: d ellow, deep blue. The famt star 
towards the north.’ r S. E at 1 BR 24 ale neg pay like the 

Mr. Burnham gives his measures of the relations | distant one at 334° : 234", is . The change in 
between A ànd the nebula on 270 of Volume| A Bis due to the p.m. of A. For e 210 De. has 


XLVII. of the Memoirs of the R.A.S. These 
are : H. 8. 
8°3° : 18:96" : 10 (12) : 1879-225 
7°62 : 18°96" : 10 (12) : 1882-195 
He qire tho first observation of Herschel 


sweep 243), and says: This note would seem to 
lote tee closer pair was the nucleus of the 


DARK TRANSIT OF JUPITER’S THIRD 
SATELLITE. 


(24C04.]—I was able to observe on March eps 
under more favourable conditions, a repetition o 
the phenomenon deseribed in my letter (23963) on 
p. 55. I watched the third satellite enter upon the 
dise of Jupiter at 22h. 24m., and saw it bright upon 
en 


p 
10- . stars north of it, for one of which P. Rosa 
found 947 ‘0°, 176:7”, 18561; but this star is entered 
in the fourth edition of Celestial Objects,” 
because of the curious curved row of stars 
and Chacornac’s strange variable nebula in 
the prosecing portion of the field. 80 Tauri is 
too difficult an object now for Mr. Ruthven’s 
aperture; for O. T. 98 Mr. Perry gave 203°5°; 1:03" | the north red belt fox about 10 minutes; it : 
l ar: 1 pez 15 (Ct 1 is cane da error | remained invisible = about =u minutes, when it 
in we in P Ano e, January reappeared as a fain y spot. This grad 
4th, 1884). It is really n. of s (Iota) Orionis, and us increased in darkness until it was almost as black 
formed of Nos. 719 and 725 of Bond’s catalogue of | as the shadow of the first satellite, which by this 
stars near the nebula of Orion. According to Bond | time was in transit. The outline of the third 
there is a 15°1 mag. at 37” f. the pair nearly on the | sätellite was not so sharp as the outline of the 
parallel, which Mr. Ward has not noticed. “‘ shadow. Clouds came up soon after midnight, and 


prevented me from watching the egress. first 
H's comes to & (1Vh. 18 6m. 17 38) at 233° : 77”. | satellite, which crossed the planet a little north of 
he pretty little triple s. f. 135 Tauri must be that | the equator, was seen bright for 18 minutes after 

i i ir So. 503 ingress, and was then lost to sight. 

Shaftesbury. T. Perkins, M.A. 
then be o 210. For So. 503 (Vh. 494m. + 13° 56’) 
we have— 

So. 134:1° : 30:95" : 1825.1. 


THE SIX DAYS OF OREATION. 


| au letter 23985 Mr. W. J. Grey finds 
a difficulty in the láth to 19th verses of Genesis i. 
He says, “ According to verse 19 the sun was not 
made until the fourth 5 5 that is, not until 00 
the period to whi H. assigns geological time 
but Plants eould not grow nor animals live without 
the sun.“ Now this was a great difficulty with 
me when 1 first began to read the Bible in connec- 
tion with seience ; but as I became better acquainted 
with it I saw two important principles almost uni- 
edi Feed en greatly helped mo to understand 
which eiples grea e me to un 

the 200 ve aificulty. These principles are —1. Onl 
so much as is necessary to faith and religion 
described; all outside or beyond these, such as 
science, curious questions, and even history, are 
omitted, and left to the intellect and research of 


DOUBLE STARS, &o. 


Ee le 1228, in Cancer, has a faint comes 
at 32” +, immediately F. the south star of the pair, 
making it triple. There are also two more pairs in 
the field of 6’ of Steinheil solid e.p. The fainter, 
and more distant, is 8 and 70°, the seeond nearer 
is an unequal L pair a little wider at 235°. Both pairs 
are n. f. D. 1228. ‘ : i , 
In same field with - Cancri 6 n. p. is a faint pair 
30 360°. None of these are mentioned in Webb, | 
either in ‘connection with Z. 1228, or + Canori. 
Two of Jupiter’s satellites formed a tolerably 
close pair at 11 p.m. on March 18, and at same time 
a very dark mark was visible on N.E. belt on the 
following side. This spot was about 4 on disc, and 
fell over towards the preceding side, as if its south 
point was in advance of base ; a bright white spot 
preceded it in contact with it. A large, long white 
marking was Visible on north side of S. E. belt, and 


to show it. This may be the star suspected 
by H., although the direction is different. I am 
not “fo say that the princi star is not 
double ; but, if so, it must be closer E reer 
I have estimated the nebula as equivalent to a star 
of 12 mag., and it should, therefore, be apparent 


broad principles in the Bible besides these two. I 
only mention these as bearing on the scientific ex- 
planation of the six days creation. Keeping 


several others ee and following it. The y 
as a nebula with a 5 small aperture.) | larger one extended over one sixth of the disc. these principles in W. TA will give wna 
Mr. Burnham has accidentally overlooked the fact Edwin Holmes. |I believe to be the scien explanation o 
‘that this nebula is included in the catalogue of 1833 —— Genesis i., and nothing else ought to be 
and the “A.C.” HYPERION allowed in the E. M.,“ which is a m 


and scientific journal and nota theological one. 
Gen. i. 1 describes the absolute creation of the 
universe (the heaven and the earth) by God, the 
same as stated by Paul in Heb. xi. 3. an 
interval is su between verses 1 and 2 isto my 
mind most clear, for I find it is the custom of the 
Bible to put the little word ‘‘ and ” between events 
that have many years between them; bat this is 
rather a theological than scientific branch of the 
subject. After the creation of the heaven and the 
earth there comes a time when the earth was 
without form, and void ; and darkness was upon the 
face of the deep.“ How long this interval was we 
cannot tell—we 1 sole . it . ps 
long enough for ogical periods ; ow 
ione was faint thir cheotic state of fhe surface of the earth was 
very ’ 
brought about, whether by glacial or voloanic or 
any other course, is immaterial for the purpose for 
which Genesis was written (and therefore not here 
mentioned) — viz., to establish the faith and religion 
of God among the Jews. All the Bible atates is that 


e seo that in 1830 and in 1831 the close pair A i — 
ae exactly in the centre of a small round nebula ; Fe aml oa question of the visibility of the 
in 1861 and 1865 it was not in the centre, but on the | Satellites of Uranus has often been referred to in 
. p. margin of the nebula, and the nebula had E. M.,“ but very little has ever appeared as to 

had moved so chat a star B at. 21" distance from A | Hyperion and Enceladus. _ 
waa then in the centre; from 1872 to 1882 the] On Saturday, the 14th inst., at 8 p.m., I saw, 
„ nebula wes 19” distant from the close pair A. | following Saturn, at a distance of about 4 to 4} 
- Motion eeems certain; but of what character is of arc, a bd Tan star. As nearly as I could 
hard 60 determine. The star C is evidently variable. | judge, it was in a direct line following, and was a 
A Very faint object in H’s. reflector in 1830, | very faint object indeed. I wish to ask if it is 
W arrest rates it IImag. of Herschel’s scale in pombe T saw Hyperion with a 9in. mirror in 
February, and 15 mag. in March 1865. Itis called don ?—e.p. was-Steinheil’s solid, power about 
12 Rude at Parsonstown in April, 1872, and 275. On the same occasion, Enceladus was easily 
10} in March, 1876; is ‘‘ excessively faint ” in the | seen between Tethys and planet, but not in a 
isiin. at Chicago in March, 1879, and invisible in | direct line between 5 further south, 

1882. The place of this nebula, brought up from | just off the s.p. end of ring. 
the G. C., is for 1885-0, Xb.17m. 368. 4 13 8.1. It | and hardly to be seen. 
will be easily found by setting the telescope 363’ to] On the same evening, I found & Caneri close pair 
the north of Regulus, and then sweeping 16 minutes | just divisible with bin. stop. III. P. XI. easily 
20 seconds of time to the east. trust that | seen with fall aperture as was also 2054 Draconis ; 


some of the readers of the ExdTIH MRO who | ang 175 Gemini just divided with 600. w Leonis 


Marc 27, 1885. 
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God created the heaven and the earth they saw, 
and that at the commencement of the Adamic state 
of things the surface of the earth was in a chaotic 
atate and darkness was upon the face of the deep. 
Whether this chaotic state of the surface of the 
earth was universal or only confined to the earth as 
known by Moses is not stated: it need not have 
been more than what Moses understood 
by the term earth, it may have been even less 
t that, only around Ejen, the place where the 
race of men known to the Jews started from. Now, 
we can easily understand that the throwing of the 
earth’s surface into a chaotic state would fill the 
e with such dense mist that no light 
would reach the place where man is supposed to be 
{the surface of the earth) describing and viewing 
what took Flare during the six days ; and here 
comes into play the second principle I have men- 
tioned above—viz., that everything will be de- 
scribed in the then ordinary language, as per- 
ceived, or seen, from the surface of the earth, man’s 
Proper place of observation, and not from the moon, 
or some distant Planet, and with our modern 
scientific ideas, such ideas, though true, could not 
have been understood by the J ews, nor were they 
necessary to establish them in the faith of God as 
the a true God, and Creator of the heaven and 
tho In verse 3 we have, And God said, Let 
there be light.” This, in scientific language, means 
that the dense mist so far decreased in density that 
the light of the sun was perceived around the sup- 
posed spectator and describer ; but the sun was not 
yet to be seen through the mist, and as the sun set 
this light would depart, and thus the first, or 
previous darkness, of verse 2 and the past light of 
verse 3—i.c., the evening and the morning ’’— 
“was the first day (5v.). 

In the sixth verse we have — “ And God said, Let 
there be a firmament in the midst of the waters, and 
his, in 


{verse 7). Thus ended the second day. Ia verse 9 
we have—‘‘ And God said, Let the waters under 
the heavens be gathered together into one place, 
and let the dry land appear.’’ This, in scientific 
language, meaus that the waters subsided, or the 
land was wpheaved, so that the dry land appeared, 
and on this the grass and herbs and trees were made 
to grow by God (verse 11). The clouds were still 
though perkups gradually clearing ; and thus ended 
ug ps ing ; and thus ended 
the third da In wares 14 we have And God 
said, Let there be lights in the firmament of the 
heavens to divide the day from the night; and let 
them be for signs, and tor seasons, and for days, 
and years.” e scientific lanation of this is 
that the clouds by this time broken up and 
_away, and thus left the moon as the 
predominating or ruling object of the night, 
and the sun as the predominating or ruling 
object of the day, and thus this even- 
ing and morning were the fourth day.“ But 
some may say, the moon and sun are not for signs 
and for seasons ” ; but this is judging of them by 
ourcustoms. The book of Genesis was written for 
dows, and with them at each new moon a most im- 
feast was held; in fact, watched for 

first a of the new moon to know wheu 
5 f feast ; . of on sun 
was ys, and seasons, and years —i. e., marking 
them out to the Jews also. Now, with the above 
easy and natural ex ion we have not to sup- 
pose that the animais and plants before Adam and 
during the long geological periods had to live with- 
out the sun, or that light was created before the 
san, we have only to look at all that is said as such 
by one using his eyes while qocupying the natural 
of man—viz., the surface x ~ earth—and 

ing in ordinary language what he saw as the 
work of God ; to such a one the visible order of the 
would be the very order given in 

isi. The fifth day was taken up in forming 


pare 
Bible account, when I have no doubt thoy both will 
be as casily reconciled with one another as the fact 
that the sun had an existence long before the time 
referred to in Genesis i. 14. H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


THE STATE OF MAN. 
{21006.]—‘‘ J. H.,“ in his very interestin 
munication, says that at the Glaci peri “the 
world ” became “desolate and dead.“ Now, I 
ehould like to know upon what facts he bases this 


remarkable statement ?—as it isa well-known fact 
that the glacial effects only extended as far as the 
southern slopes of the Himalayas, and that the 
equatcrial regions were not desolated by the cold. 
Also, even during the intense cold, an Arctic flora 
and fauna lived in these latitudes, of which the 
Arctic plants of the Alps, Pyrenees, &c., are the 
remnants. Many fossils are found which were 
living animals of various species and which lived 
through the cold ages of our earth’s history. 

In reference to man’s presence, Geikie says— 
“ There can be no doubt that he inhabited Europe 
after the greatest extension of the ice. He not im- 
probably migrated with the animals that came from 
warmer climates into this continent duriug the 
interglacial intervals. But that he remained when 
the climate again became cold enough to freeze the 
rivers and permit an Arctic fauna to roam far south 
into Europe is proved by the abundance of his flint 
implements in the thick river gravels, into whieh 
they no doubt often fell through holes in the ice as 
he was fishing.” 

“J. H.“ refers to the statement that darkness 
was upon the face of the deep,” as if that proved his 
case; but it only shows that there was a deep. 
That :¢ was inhabited is proved by fossil evidence. 
There is no evidence that I am aware of, proving, 
or even suggesting, that a t interval of darkness 
occurred at the time of the glacial period. The 
molluscs of that period were almost identical with 
those at present in existence, as nearly the whole of 
the ies found in the Clyde basin still live in 
Scottish seas, though a few are extremely rare. 
They had eyes, and it is therefore clear that light 
must have been in existence. Has J. H.“ any 
reasons to suppose that light was absent during the 
Glacial period ?—if so, I should like to hear them, as 
I am not writing in reference to the general Scrip- 
ture narrative, but only concerning J. H’s.”’ 
peculiar theory of the Glacial period. 

O. J. B., Ventnor. 


24007.— THIS subject divides into two parts 
lat. The general statement respecting Creation, the 
Fall, the Deluge, Ko. 2nd. The authorship and 
probable date of the whole or parts. 

In my last I dealt only with a portion of the 
second part, and may ad 
Genesis, and the three verses of the 2nd 
chapter are written by the Elohist, while the rest 
of the 2nd chapter, and the story of Adam and 
Eve are by the Jehovist. In . Genesis 
I recommend your readers to mark with a pencil 
the parts where the word Lord (which ought to be 
translated Jehovah) occurs, and com it with 
the rest, remembering that the whole has been 
combined by a third writer. The account of the 
siz days of creation is not repeated by the Jehovi 
who simply speaks of ‘‘ the day in which the Lor 

o heavens and the earth, — an odd state- 


long before, and furbished up anew. This 
idea is flatly contrad in the first set of Com- 
mandments, where it is said that, not only did God 
create all that is in the heavens and the earth in 
six days, but also the heavens and the earth them- 
selves. We may dismiss J. H.’s” idea as flatly 
opposed both to the spirit and letter of the text. 
It is argued that the second account is only a con- 
densation of the first, and that the word day is 
used as a general term. This might be so but for 
the context, which says that the Lord God had 
not caused it to rain upon the earth,” so that the 
plants which had been placed in the earth could not 
grow; that surely points to a limited time, and, 
moreover, is in flat contradiction to the statement 
of the writer of the first chapter, that water 
covered the earth on the first day, as, if so, the 
ground would have been wet enough for the plants 
to grow without rain. The great point gained by 
comparing the accounts, and observing the different 
names given to God, is that we see clearly two 
writers must have been employed. 

The story of the Flood is also the work of two 
hands. Compare Genesis vi., from verse 9 to end 
of the chapter, with the following chapter. The 
first part is by the ist, who Bays, take of 
‘í ey creature, two of every sort”; but the 
second is by the Jehovist, who says of every 
clean beast thou shalt take fo thee by sevens, 
“ of beasts that are not cledn, by two.“ The words 
“olean ” and unclean point to a time than 
that of Noah, and probably long after that of 
Moses, and when the law was well established. 

The character of many of the early statements 
‘seem poetic rather than historic; such as the 
8 ing Serpent, the familiar intercourse with 

and angels, the immense gathering of wild 
beasts from all lands into Noah’s limited ark in 
the short space of one week, the strange account 
of the origin of lan es at an apparent date 
long after the establishment of the Egyptian 
monarchy, the marvellous miracles of Moses which 
im his generation so slightly, the powers of 
the Egyptian magicians, who could make frogs in 
vast numbers at once, the stopping of the sun and 
moon, the prolonged age of the Antediluvians, and 
the statement respecting giants. These wonderful 


that the lst chapter of all 


” and | th 


things demand more evidence than has yet been 
adduced ; but arein general harmony with the early 
stories of some other nations which we look on 
without particular respect. 

The Assyrian or Babylonian origin of some of 
these stories is probably hecause— 

»Ist. Babylonian civilisation long preceded the 
establishment of the Hebrew nation. 

2nd. Because the Hebrew tradition is that their 


| original ancestor came from the neighbourhood of 


Babylon, and we know that the Assyrians were 
Semites. 

3rd. We find somewhat similar stories in ae A 
lonia, on very early inscriptions. Indeed, 
Savce and other good authorities consider that the 
stories of the Flood and Creation were current there 
at least 2,000 years B c. 

The Number 7 seems to have been considered 
holy there, and was derived from observing that 
there are seven heavenly bodies which move visibly 
across the sky, namely, the Sun, Moon, Mercury, 
Venus, Mars, Jupiter, and Saturn. Of their 
temples Fergusson says in his History of Archi- 
tecture,” that er were in seven stages, and of 
the ‘‘ Birs Nimroud, says it was dedicated to the 


y 

studies of the Aocadians, the days of the week being 
dedicated to the moon, sun, and five planets. The 
7th, 14th, 2lst, and 28th days of the lunar month 
were kept like w Jewish sabbath, aoa were actu- 
ally so nam in Assyrian e Assyrian 
Sabathi or “ Sabbath,” itself being further defined 
as meaning completion of work and a day of 
"Respecting the Deluge, Mr. Sa 

the Deluge, Mr. Sayce gives many 
notices, such as Ammon the latter is the Epic of 
Gisdubar in its present form, which is based upon 
an astronomical principle, the subject matter of 
each of its twelve boo 5 ing with the 
name of a Zodiacal sign. The lion is slain, for 
instance, under the Zodiacal Leo, the sign of Vi 
answers to the wooing of the hero by Istar, and the 
sign of Aquarius to the episode of the Deluge.” 

As tothe date of the Deluge F,R.A.9.” need not 
trouble much about a year more or less, seeing that 

eminent writers place the date of Mauetho, the 
first monarch of United Egypt, at least 1,000 years 
before the date usually ascribed to the F'lood ; while 
some, including Mariette, one of the best authorities, 
places Manetho 2,675 years before the Flood. 

The oldest notices of Egypt, and the most ancient 
of its works compel us to believe that an immense 
time must have elapsed previously, to account for 
the strange peculiarity of everything concerning it. 
Indeed, as Ar. Sayoe says, ‘‘as far as our nt 
materials and owledge are concerned, the 
Egyptians were as autochthonous and isolated af 
their own civilisation.” Memnon. 


[24008.]—I po not wish to enter the lists of theo- 
logical 3 but I had rather your reoent 


corresponden H.,” had assumed some other 
initials than those with which I have hitherto sub- 
scribed myself, icularly as the sentiments he 


avows are utterly at variance with those which I 


me, the sort history of man is written, not in 
Genesis, but in the eav 
celts and the arrow heads—implements before the 
date of whose vast antiquity the 6,000 years of 
Ussher are but as yesterday. 
I would rather glory in the thought that we 
inherit and are inde to the labours of myriads 
of toiling rations whose origin is lost in the 
dim vistas of utter barbarism, thau accept the story 
of the Fall, with its consequences of areca 
degradation and awfal torture for the maj ority 0 
the race. J. H. 


24009. — Mxyovom (letter 23980) states that 
there are two sets of Commandments—one in 


C 
above books, and that the sense is the same in both 
places. The reason for keeping the Fourth Com- 
mandment is given in Exodus xx., as God resting 
on the seventh day from His work of creation, as in 
Gen. ii. 3. In Deuteronomy a special reason 
is added why the Israelites should keep this Com- 
f e e had been slaves in the Land 


of Egypt: God delivered them, and therefore 
they were to keep it. 

In Exodus a reason is given why men should 
keep this Commandment. Deut. a reason why 


more especially the Israelites should keep it. 
„ #lemnon af states that the reasons why the 
Mosaic origin of the Pentateuch is doubted are: 
1. Because the used in it is the very 
same as that used ip known to be later in 
date. Remembering the difference between the 
English of Chaucer_and that of to-day, he fails to 
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see how Moses can have written in the style of 
David or Ezra. 

The answer is, that in the Pentateuch there are 
archaic words and 
any later writer. 


places, the proper feminine saya, lr 


is in 

hor the feminine naarah (a d I. The pronoun, 
with the article ed, hallazeh, Gen. xxiv. 66, 
xxxvii. 19, in books after the Pentateuch, is 
shortened into Ralla:. For a many more 
examples of differences in words and spelling, &c.. 
see Keil’s ‘‘ Introduction to the Old Testament,” 
chap. 2, sec. 15. Memnon states that as the 
Israelites numbered but 70 souls when they entered 
Egypt, they could hardly have a settled ge 

eir own. Iam not aware that it is n 
to think they had a language peculiar to themselves. 
They spoke tho same language that was spoken b 
the inhabitants of Canaan—viz., Hebrew. This 
evident from the names which Canaanitish towns 
and persons bore. Examples: 


Kirjath Sepher ........ City of Books. 

i ath Ar 6 „„ City of Arba. 
Melchizedek ...... .. The righteous King. 
PROD ...sssosnosssooeso Tbe olf. 

Ore eee eee The Raven. 


It is stated further that Geneeis is clearly made 
up of several books written by different le, and 
joined together by an editor, who clearly lived at 
a later date. The same editor, it is stated, mentions 
the death and burial of Moses in Deut. i 
Now, as anciently there was no division into 
cha ernes, I think it is quite obvious that 
the last chapter of Deut. (the xxxiv.), containing 
the above account, really belongs to the innin 
of Joshua, and, if so, the editor alluded to wrote no 
part of the Pentateuch. | 

9 afier Mosea bod 10 Gen. 2 . 3 

: use, .xxxvi. 31, we 5 
2 Me axe the oge that reigned in Edom before 
5 g over the children of Israel.“ 


. without having recourse to a later 
Abraham the 


xvii. 6, God there promises to 
A „J will make thee exceeding fruit- 
ful, and I will make nations of thee, sat kings 
come out of thee.” And, again, to Jacob, 
‘ A nation and a company of nations shall come of 
thee, and kings come out of thy loins.” 
Moses, therefore, merely noted that Edom had 
kings before Israel had any, although they had 
been promised to both Abraham and Jacob. There 
is, therefore, here no proof that the verse in dis- 
pute was not written by MO ss. 
March 21. 2. = A. 0. 


5 7 ra 


a 
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IHR STATE OF MAN. 


eluge, b 

L. Figuier, 1867; and “ Primitive re ditto, 
1876. At the same time O. J. L.” will find, like 
most others, he will have to form his own conclu- 
sions, as the points of view and the periods of 
time are so different and diverse, as an instance or 
two willshow. The idea of a Deluge such as told 
in Genesis has been ridiculed and scouted gs an 
im bility, from the supposed want of water; 
and yet we are gravely informed by theee theorists 
that America was covered by glaciers from 7,000ft. 
bears evidence 


upon chipped flints found in 
vels—such as at the bottom of the peat and 
silt formations of the Somme Valley, &c., making 
out man to have upon the earth more than 
300,000 years. And yet you may get a cartload of 
those same chipped fits in any of the chalk-pits of 
Mertfordshire, some of which have ora opened 
within a few years back. All the flint imple- 
mente used by man are Neolithic, and have api 
been found along with bone needles, &c., as in the 
remains of the Swiss Lake dwellings, along with 
traces of bronze, crucibles with a small bead of 
in one of 5 of corn, baked 

es of bread, flax, g beade, perforated stone 
axes, and the remains of phe dog: pig, sheep, and 
cow. The calculation of M. t, accepted by Sir 
John Lubbock, mentions 6,400 years as the time 
; Prof in his 

thinks it was 


e .J. L.“ cannot go very far wrong if, as 
“J. H.” (23927) says, put God at the helm of 

i by e statement of the old 
Record, that that ame God made man upright and 
inhisown image; but thatman hath sought outmany 
inventions. one of which was the breaking of the 
order of His being; and so, while some of the. 


` | Moses, and I have long regarded the 


erring pair 
€ lately by a lad 


nations kept up the line of civilisation, which has 
never been lost, others have fallen away; but as 
you cannot get out of anything what is not in it, 
so man, he been introduced as a primitive 
savage, would have remained so; but as far back 
as we can get in history. and tradition, there have 
always been races of men who were quite able to 
hold their own with any at the present 5 


[2401 1.]J—TInIS subject is now ramifying, as I 
feared would be the case, and it is difficult to say 
to what dimensions it would attain were it not in 
the Editor’s power to make use at any moment of 
the clôture. ` 

I think it is pretty evident that much must rest 
on conjecture, unless we are prepared to accept the 
Mosaic account as beyond controversy a direct 
revelation; and I do not think such a theo 


tures, the Six Days 
Creation is delineated may have been the work of 


Internal testimony is, I think, strongly in favour 
of a later date to the Pentateuch than the time of 
story of the 
Fall as allegorical; nor can I believe that the 
various types of humanity sprang from that one 

i ir. It was suggested, however, to me 
that the mark set upon Cain was 


the uarkened skin and negro type of countenance, 


man having been created fair, aud that thus origin- 


ated the beauties of Africa. But then comes the 
difficulty of the Flood, which the thus blackened 
race apparently did not survive. Having asked for 
information upon a certain point, I have to thank 
all who have endeavoured to enlighten me, many 
of their letters being of great interest ; but I thi 

I can perceive that proof is unattainable, and that 
the mystery of Genesis must remain a mystery 
still. I certainly do not look to theologians to solve 
the riddle ;-but believe that science may do so, only 
the time is not yet. . O. J. L. 


24012. I—Ix connection with the interesting 

a now gding on in your coltmns as 

to cho of man, &c., will you allow me to 
suggest to fellow-readers that the apparent dis- 
crepancy between the Biblical account of the 
Creation, and the views thereof deduced by 
penen arises from‘an under-estimation by the 
tter of the “ power ” at work. Thus the duration 
of the later Glacial epoch is estimated at 250,000 
years. But it is evident that 91,250,000 times the 
power required to do the work in that period 
would effect the same results in one day, and as 
omnipotence was engaged in the Creation, this 
amount of power, together with all allowances for 
friction and other loss, could have been, and was, 
available. 

I would also suggest that the Biblical account 
does not say that, A was the only man created, 
and that the narrative ceases to be general about 
Genesis ii. 6, and becomes a parti history of 
one race; just as in Chap. xi. of the same book 
it becomes the history of one family. 

It seems only reasonable to Fappose that possibly 
in the early part of the history when such enormous 
forces were engaged, that, for some time after the 
actual Creation, the earth's various revolutions 
were far more rapid than at present, and, there- 
fore, the years shorter, thus accounting for 
the long lives stated. Would one or other of 
your astronomical readers kindly tell me, after due 
consideration, if there are reasons for or this 
supposition ; and, if so, what they are ? and thereby 
greatly oblige and interest T. F. W. 


PD 


[24013.]—** O. J. L.” seems to be in a difficulty 
in regard to the Bible chronology by his taking it 
for fact, instead of tion, chat human ex- 
istence antedates the Glacial period. Now, there 
is no more vered question with geologists than this 
Glacial period, and opinions differ as wide as the 

les asunder; bat up to the present time there 

been no real evidence that would stand a 
moment’s investigation in a court of justice to 
show that man has been on the earth for more than 
6,000 or 7,000 years, and if O. J. L.” would read 
up the obeervations of the American geologists, 
he would soon see they have little or no faith in 
the deductions of their English brethren in 
to the great antiquity of man. Principal Dawson 
of Montreal, in Sketches of the Geolo 
Periods,” says: ‘‘ In like manner I fail to per- 
ceive, and I think all American geol ace 
ee with the pre-historic monuments of the 
estern Continent must agree with me, in the 
want of any evidence of great antiquity in the 


-| what a very small 


caves of Belgium and England, the kitchen middens 
of Denmark, the rock shelters of France, and the 
lake habitations of Switzerland. I may merely 
add that the careful and elaborate observations of 
Dr. Andrews on the raised beaches of Lake 
Michigan, observations of a much more precise 
character than any which, so far as I know, have 
been made of such deposits in Europe, enable him 


of man in Amerioa to a much shorter period.” 
Very different from the “quarter of a million 
years” 0. J. L.” mentions. As for palæolithie 
man and his flint flakes, he is only a myth, based 
upon just the same theoretical ideas as evolves man 
from Miocene apes scourged into humanity by the 
horrors of the giacial riod. y good as deduc- 
tions to those that like them; bnt the accounts 
5 of old records in 
esis have not as yet been upeet, but rather the 
contrary; the pendulum is slowly but surel 
swingiog back in that direction, and as the reco 
of the Deluge have been found and placed in the 
British Museum, it is just possible we may yet 
some of the Antediluvian records from 
same source. And, in conclusion, I would aak 
“O. J. L.,“ did it ever strike him as very 1 
popa'ation, both of man 
animals, there is upon the earth, if they have been 
upon it for 250,000 years or more, and what a 
i ly small amount of remains have been found 
for such a long period in which to have lived and 
multiplied ? 
March 23rd. Dens. 


in 

Glacial period as tho 
one time covered with : 
sensible letter of A Fellow of the Geological 
Society,“ who informs us, as I think, very clearly 
that no such age ever existed; that the Glacial 

od is local, and as much to-day that epoch as it. 

ever been; and that each surface of the earth 
may in turn have had ite own glacial age, whilst 
other portions at the same time had 
and fertility. If J. H.,“ “O.J. 
who think differently will a 


has sunk countless ages ago below the ocean leve 

leaving only Great Britain and these records of ifs 
existence. Now, supposing the same depression is 
silently taking place in Switzerland, too slowly for 
man to even suspect the fact, in some t epoch 
the ranges of the Alpine peaks will be what Eng- 
land now is, undulating and fertile, but with 
everywhere a trace of the great glacial 
their existence. The alteration of the levels of the 
earth’s crust, always proceeding silently and almost 
unobserved, would thus account in a degree 


R 


t, 
that preceded it. If “J.H.” will get a map of 
the world on Mercator’s projection, and a 
nearly straight line down from the Arctic Ocean a 
little to the west of the American lakes, on 
Antarctic Ocean, and another straight line 
east of the Volga again to the extreme south, he 


will have tically taken in about half the globe. 
Between lines ev here, in varying — 
ness, is found that ous mass of unstratified 


e 

u y rivers ying upon 
the suriace of the earth, or only baried by voloanic 
ashes or ing African sands. At what distant 
time, or from whence came this mass of matter, is 


22 mystery, but hays ied and yet 1 
ift, sometimes at great de is found, by 
n cannot be e the remains of 


the works of prehistoric man. In the words of . 


Tennyson— 
‘t There rolls the deep where grew the tree. 
O earth, what changes hast thou seen! 
There, where the long street roars, hath been 
The stillness of the central sea. 


The hills are shadows, and they flow  .. .. 
From form to form, and nothing stands; 

bla fear like mist, the solid lands 

Like clouds they shape themselves and . 


24015. Wrrx reference to the interesting adire- 
3 now appearing in your valuable journal 
under this head, I beg to inclose an extract from 


Maron 27, 1885. 
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the Diary of a Tour through Oudb,“ by my 

ather, the late Sir W. H. Sleeman, then the 

dent at Lucknow, which seems to me pertinent 

to the matter. If desired, I can send other accre- 

dited instances of children brought up by female 
wolves from the same book :— 

There is now at Sultanpoor a boy who was 
found alive in a wolf’s den, near Chandour, about 
ten miles from Sultanpoor, about two years and a 
half ago (1848). A per, sent by the native 
Governor of the district to Chandour to demand 
payment of some revenue, was ing along the 

of the river, near Chandour, about noon, 
when he saw a large female wolf leave her den 
followed by three w eo and a Bog aap The boy 
went on fours, and seemed to be on the best 
possible terms with the old dam and the three 


with equal care. They all went down to the river 
and drank without perceiving the trooper, who sat 


cubs go on their way. 
8 took the boy to the village, but had to tie 


g ; 


him except an angry 
t for several days at illage, and a large 
wd assembled every day ig eo BP ie a 
Wn-up person came near e wo to 

, but when a child came near bim he 
it with å fierce snarl like that of a dog, 


4 


$ 
: 
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anyone come near him while he was eating, but he 
made no objection to a dog coming and sharing his 
food with him. The trooper remained with him 
four or five days, and then returned to the 
, leaving the boy in charge of the Rajah 

of Hasunpoor. He related all that he had seen, 
and the boy was soon after sent to the European 
then commanding, Captain Nicholetta, by 

order of the Rajah of Hasunpoor, who was at 
Chandour, and saw the boy when the trooper first 
brought him to the villag 


j 


o. This account is taken 
from the Rajah’s own report of what had taken 
Captain Nicholetts made him over to his ser- 
who take great care of him, but can never get 
speak a word. He is very inoffensive, except 
(Captain Nicholetts says), and will 
urlily at the person who teases him. 
come to eat anything that is thrown to him, 
ays pretas aa fiesh, which he devours 


HIHA 
l 


clothing, even in the coldest weather. 
ed with cotton was given him when it 
cold ; but he tore it to pieces, and ate 
it with his bread every day. He is 

ially uncooked ones—which he 
with as much ease as meat. 


p 
ii 


a portion of 


to feed with him if he happens to be 


allows 
eating when they approach.“ 
7 Hugh Lockhart Ross. 


ETERNITY OF MATTER. 
_ [24016.)—To get back to the time when all was 


we must go back through an infinite | : 
far we go, we can always 


. 
E. G. Tindall. 


24017. —Ix reply to A. W.” (23997) I would 
point out that although the material universe at 
present exists in a state of it did not ne- 
cessarily always exist in that state, as t is 
merely a state of matter which may be imparted 
such through its coming within certain forces 
either chemical or otherwise). 


heat, its elements, after having ed wi 
at heat, may again be brought within such in- 
Bence as cause it ence more to assume a 


state of heat equal to that which ous] 
existed within it i saline 


what the 
robable that it 
motion which 


It is, of course, impossible to sa 
origin of this heat is: but it is 
is brought about by the contin 

matter as a whole assames through ae - 


EXPERIMENTS ON FRICTION. 


[24018.]—THosz who are interested on the sub- 
ject of friction set up in the bearingi of 
screw shafts of steam vessels I submit should 
pay a visit to South Kensington Museum , and 


study the patent screw shield of the late celebrated 
Robert Griffiths cone Griffiths”), ortoMr. A. A. 
Wade, M.A., F. 

a rough model, and 
also see the discussion on Barnaby’s hydraulics 
— Engin place a year at the Institution o 

oers, Great George-street. 

has the effect of giving an 
peller ca ga the entire 
be ase o great 

9 


revo tion, thereby 


to eight better results. Mr. Wade will give par- 
tioulars to inquirers. 
O. Curtis, Retired Captain, R.N. 


A TWO-INOCH SPARK COIL. 


[24019.|—Yousg printer has, I see, in uk 


my description of this coil, termed it a 


spark,” instead of a ‘‘2in. spark (as I wrote it), 
which may much exercise the minds of some of 
. |G (2) = 0°666, A (3) = 0'6. Here E, bein 


“ ours” to know what it means, unless corrected 
B. Harcourt. 


MUSICAL SOALE. 


gael de page 10 of our” new volume Mr. 
S. E. Hunt gives an exposition of the ria a 
8 2 


notes of the natural scale accordin 
monic theory. I call it the harmonio theory, because 
according to it, the points at which a monoch 


.S. A., 108, Fleet-street, who has 
will be glad to show it; and 


The shield 
to the pro- 


pressure on the upper bear- 
does away with vibration, and gives from six 


that fact should cast considerable doubt upon the 
555 of 3 piri Does the ear 

simple ra and yet prefer an interval incom- 
patible with them P I find (by experiment) not only 
that the ear prefers this large tone for all the 
whole-tone intervals of the scale, but also that the 
reduction of two of them to b necessitates a widen- 
ing of the semitone intervals, which is most un- 
satisfactory to the ear. In fact, I believe it is only 
a defective musical ear which can t'as in tune 


(see monochord e, page 478 of the last volume) 
embraces a complete and consistent system 
diatonic scale in every possible musical key, 

key being related to certain others according to 
laws of musical modulation. Every note in it hasa 


definite and invariable pitch in relation to 


others, which does not require to be altered in 
changing from one key to another, or from 
ascending to descendin It is the want of 


the first interval from ,% to § of the keynote. This, 
however, as every musician knows, is not neces- 
BATY, and the reason is that the interval G-A is the 
same (5) in both keys. The ear fs the 
harmonic scale may be shown thus: Calling the 
keynote C 1, we have D (8) = 0'888, E ($) = nd 

U 


$ of the keynote C, is necessarily of D. But E 
is also the second of the key of 


Again 
besides being the sixth of the key of O (as w ich it 


sounding the keynote must be stopped or shortened 
to produce the other notes of the scale are some of 
its nodal ' points — points which remain unmoved 
when the string, becoming divided into a number 
of equal parts, vibrates in each of these parts 
separately, and gives forth a harmonic ’’ note, the 
pitch of which Sei page to the lenge (and, of 
course, number) of the subdivisions. These har- 
monic notes can easily be produced on a monochord 
by gently touching it at a nodal point while it is 
being struck or 11 ucked, or otherwise caused to 
vibrate. Thus, if the middle point is so touched, 
the two halves of the string vibrate separately, 
giving the harmonic note due to the -length, 
which note is the octave above that sounded by the 
whole string. When the string is stopped at the 
same point—that is, if its effective length be re- 
duced one half—the resulting note is the same. If 
it is touched at either of the nodal points which 
divide it into three equal parts, the harmonic note 
produced is the octave above the fifth of the scale 
of which the whole string sounds the keynote. 
When the string length is reduced to two-thirds by 
stopping it at the same point, the fifth note of the 
scale is sounded. If touched at one of the nodal 
points which cut off a quarter of the length from 
either end, the string sounds the harmonic note, 
which is two octaves above the keynote. Reducing 
its length to three-quarters by seep it at the 
same point makes it sound the fourth of the scale. 
These simple harmonic ratios having been found to 
subsist between the keynote and the octave, the 
fifth, and the fourth of the scale, it seems to have 
been assumed that similar ratios must also exist 
in the case of all the other notes of the 


can have, only a single value w 
ratio to that of every other note, according to its 
distance in the scale from it, the same distance in 
every case giving the same ratio. 

On 37 in “E. M.,“ March 13, Mr. 
Elphick, in reply to me, undertakes to try to prove 
the correctness of the harmonic scale. His offered 

roof (of the mathematical part of it), which at 
t sight looks alarmingly elaborate, turns out to 

be nothing more than showing that the ratio of each 
note to the keynote ith the product of all the 
intermediate interval-fractions multiplied together. 
Mr. Elphick does not seem to be aware that thisis a 
mere illustration of a general arithmetical fact which 
is true of any series of numbers. Thus, suppose we 


take the arbitrary series 10 a 17 the succeasive frac- 


| the eye 


th | this large 


scale. Mr. Hunt, indeed, goes so far as to say 
that ‘‘the natural musical scales appear to arise 
out of the demand of musical ears for such ratios. 
Now, all that musical ears demand is only that the 
notes of the scale shall sound in tune. They no 
more take note of ratios, simple or other, than does 

of the different rates of light-vibration 
which impress it with a sense of various colours. 
Assuming, then, that the second, third, sixth, and 
seventh notes of the scale must each bear some 


major seventh, ys for what he ve 
i ’ and 13 for flat minor second ” ; 
none of which latter can becalled very simple. He 
has two major seconds and two flat sevenths— 
apparently because he could not find a single second 
or flat seventh which would answer the req 
ment of bearing simple ratios at onoe with the key- 
note and with other notes of the scale. One of 


small one the 


art Sap 10 interval. If, as Mr. 
Hunt traly says, 


ear prefers the former, surely 


* 


way, in the scale the ratio of any note to the key- 
note will remain unchanged, whatever values may 
be given to the intermediate notes, and if Mr. 
Biphiok will apply his method of proof to the mono- 
chord pro ons and intervals given on the same 
with and immediately preceding his reply, he 
will and them also correct; but of course the pro- 
cess is no proof at all. Having given his supposed 
proof, Mr. Elphick proceeds to show the anomalous 
nature of the armoa scale by pointing out that 
every interval in it except the octave has no less 
than three different dimensions according to the 
part of the scale in which it occurs, and he makes 
this confusion worse confounded by N 
minor tnᷣirds among the thirds; also by classe 
ing the interval F—B as one of the fourths, the true 
fourth interval "e F eseni to 8 ser 3 
over, he points out particularly wo of the so- 
called fl fail in the sum of their component 
intervals to make up the 3 ratio néoessary to 
a real fifth One of these two 

B to 


har | Mr 2 20 55 
assures us that Re has tested t by the aid o 
rtain wind instruments; but it questions? 
were instruments 


82 


capable of making the exact measurements required 

in a scientific investigation. I would advise him 

rather to use an accurately-divided monochord, and 

try ita effect upon persons having ae “ musical 

ears.” alter BRardie. 
9, Dalkeith-street, Jopps, March 16. 


PNEUMATIC TRANSMISSION OF THE 
PARU BETWEEN LONDON AND 


(24021.]—In the Scientific News of the E. M.,“ 
March 20th, it is stated that a plan has been devised 
e which mail bags can be sent 

5 miles in one hour, with an engine power of 
from 20 to 30 horses. I, and gro 
readers, would be glad to have further information 
on what would a to be an enormous advance 
over methods now in use. 

A paper was read at the Institute of Civil En- 
gineers in 1872, whieh led to a very interesting dis- 
cussion, in the course of which Mr. E. A. Cowper, 
no mean authority, spoke to this effect : 

If it were attempted to heavy mails 
at high pood ee tubes, friction must be 
reduced by increasing the size of the tube. 
A pipe 24in. diam., 4 miles long, would only 
F an hour, with a um of 

. Lilb. square inch. With proper 

for letting in the air every half-mile, a 
131 miles an hour might be maintained if the pis- 
ton would bear the wear and tear. The power 
requires however, would be about 390h. p. every 


The pneumatic system in London requires three 
75 h.p. (indicated) engines for very light carriers, 
and a under 20 miles an hour. This being 
ao, one cannot well help feeling a desire to know 
more of a system said to be able to carry heavy 
weights 295 miles in a single hour, with 30 h. p. 
engines, even if one is mistaken in supposing that 
the paragraph intends to convey the idea that only 


one such engine is req $ 

It may be said that a speed of sixty miles an 
hour was obtained on Brunel’s atm Pert rail - 
way; but there the air was admi directly 


behind the piston, so as to avoid the necessity of 

moving a loug column of air, the friction of whi 

constitutes one great difficulty of the problem. 
Emeritus. 


DR. KOOH’S ‘COMMA’? BACILLUS. . 
eh Manr I ask you to allow me to point 


out a slight mistake in your report of 1 
ings of the R. M. B. in your issue of March 20? The 
drawing I exhibited was of Dr. Koch's Comma 


bacillus, and not of the B. subtilis as stated. 

Before Mr. Fowke’s statement can be accepted 
‘t that the Comma bacillus of cholera was known and 
Brittain and 


croscopy ’’ I include the whole 
ries, glasseries, lighteries, and the 
method of using them, so as to develop their full 


powers. ; 

I believe I am correct when I say that an un- 
stained ‘‘ comma’ bacillus has never been seen by 
the ‘microscopy of the highest type of the pre- 
sent day ; also that the art of staining micro- 
organisms is a comparatively recent invention. 

It is very unlikely that Messrs. B. and S. pos- 
sessed ‘‘ microscopy so far in advance of that 
which we believe was extant at the period stated as 
to be enabled to discover the comma ” bacillus. 

March 21. Edward M. Nelson. 


MINERAL-OIL LAMPS. 


2 HAVE read with some ng! ae the 
in this week’s E. M.“ of Sir F. Abel’s 
lecture on Mineral-Oil Lamps in respect to metal 
containers, and as his observations are so much 
at variance with practical experience, I think a 
little more icit information from him (the 
highest authority on the subject) would be of 
FF these lampe are made in 
present form any general adoption of his 
views might, in 8 bands, lead to disaster. 
Sir F. Abel distinctly advocates the use of metal 
containers in preference to opal glass or earthen- 
ware. Now, these latter materials have been 
adopted by all the best makers, as, from the fact 
that they are non-conductors of heat, they are the 
best substances to use, and consequently the only 
safe containers for lamps of the present make; for 
metal heats at once, and in a very short time raises 
the oil to a temperature that throws off inflammable 
vapour, and, in fact, converts the ord domestic 
lamps into a close testing machine, without the 


ge baat eimai by that article.“ 

e flashing pon of average oils in the close 
test is but little above 75°, and in an open test is 
from 107° to 115°, and as any metal con 
an ordinary wick at full combustion, will soon raise 
the temperature of the oil above the highest of 


bly all your |o 


er, with | this 
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these, and though there may be no opening near the 
flame, yet if the wick should be in the least too 
small for the sheath, the vapour must mount beside 
itand directly enter the flame. This will not of 
iteelf of necessity cause an explosion, as if the 
stream of gas so escaping be limited, it will be 
steadily consumed by the flame to which it is carried 
by the upward draught of the chimney ; but let this 
draught be checked, by carrying the lamp about, 
o romig petet or 9 8 N ro 1 of the 
ey, an on is very ppen. 

Sir F Abel adlvcontes the filling vf the container 
with oil; this he does for stated scientific reasons— 
let me add a tical one: Few wicks have a pull 
beyond 4in. from the point of ignition, and that 

7 with the better class of oil, consequently, the 

er the container is, the shorter is the pull, and 
the better the light from the more perf 
tion of the oil. 

What, I have no doubt, the learned Professor 
meant was that as lamps are now made,” it was 
better to choose the lesser of two evils, for the opal or 
glass container lamps so easily break on being let fall, 
and the concussion converts the oil into a spray, 
mixed with atmospheric air, which is the most 
dangerous condition possible. But I am convinced 
that far more danger would accrue from the general 
heating of the oil in metal containers than from the 
few occasional fractures. J. Hughes. 


combus- 


GRATES. 


[24024.]—Im the E. M.,“ No. 1032, January 2, 
your correspondent ‘‘Dover’’ makes a sug- 
gestion about an addition to our ‘‘common 
English grate, and asks for any practical corre- 
spondent to criticise his idea. Without presuming 
to do this further than saying I do not consider the 

nce of water quite in character with a draw- 

g-room or sitting-room, I-will state what I did 
to my drawing-room in a house where the fireplace 
was against the outside wall, with a similar 
intention of utilising the heat. 

An opening was made from the outside exactly 
opposite the centre of the grate, to lead into a 
channel made at the back of the grate level with 
the hearth, which channel divided behind the ash- 
place, and passed up both sides behind the sides of 

© re stove, uniting again into one large 
channel made at the back of the mantelpiece, and 
an opening lin. wide was made into this cross 
channel the whole length of the mantelpiece, 
opening underneath the Iooking - glass, the looki g- 
g V the warmed air to 
en © TOO opening. i 

By this í ent all 1 or near the 
fire experien a pleasing and most refreshing 
current of warmed fresh air, which after- 
wards into the room and, rising, mixed with the 
results of combustion from the , uniting with 
the cooler air on the opposite side of the room 
and returned with a lower current to the fireplace, 
thoroughly ventilating the entire room. The course 
it took m the mantelpiece had often been 
followed and traced by the aid of placing anything 
giving off smoke on the mantelshelf and observing 

ction it took; this was invariably as de- 
scribed, and the agreeable character of the air 
in the room and the success of the principle re- 
ceived the approval of all who remained in the 
room for any length of time. The opening in the 
outside wall was covered by a perforated dogr, 
and inside the door was fixed a sheet of canvas 
or wool, or of any other fibrous material, to filter 
the air; this was found n from the large 
quantities of impurities always present in the air 
of London. This dia was replaced by a 
fresh one as often as found necessary by the air 
not passing in freely. Should any of our readers 
care to try this experiment, they would be very 
pleased with the result. J. S. B. 


LATHE MATTERS. 


[24025.]—Tue question of the possibility of 
hardening lathe mandrels with the least degree of 
warping, or without distortion, must rest in the 
hands of those who, by the selection of the most 
suitable metal, manip d with this object solely 
in view, and who are willing to experiment in this 
direction. I have given my experience, which, of 
course, I expect to be e by those who will 
never deviate from the old groove; yet I canshow 
good results. 

If I had a prize to award for one of a series of 
mandrels by unknown makers, it would probably 
not fall to the share of the one most highly finished 
and dressed up; but for that with all the accuracy 
of the soft state retained, and having been un- 
touched after hardening. It is not a difficult feat 
to turn up and finish a mandrel in the soft state; 
most average light turners can do this perfectly, 
and consider it nothing to brag about. I cannot 
reason with Mr. Hines, as he says that he uses 
the very finest and best quality of east steel” 
for his mandrels—a material that I repudiate for 

purpose, because the finer and er the 
quality of cast steel, the more certain it is to warp 
in the hardening. 


“The mandrel of 


Marcy 27, 1886. 


— 


I advocate the very mildest homogeneous steel 
that without a little extra surface carbonising will 
not harden sufficiently to resist a file scratch. 

I do not evade the question of makers who 
use diamond turning tools; but answer it in the 


way that I think most r to those whom it may 
concern ; and I sball be willing to notice further 
applications. 


a discussion of this sort, makers of foot lathes 
of course avail themselves of the opportunity of 
drawing attention to their own merits, or induce 
others to do so for them. Would Mr. Hines like 
me to announce another maker’s lathes as prefer- 
able to his own for quality of workmanship? I 
think not; so those who ask my opinion must do 
so privately. But I may properly go beyond lathe 

ers. Sir J. Hersche farad up the hardened 
steel axes of his transit by means of a diamond. 
Mr. E. Troughton, F.R.S., also used a diamond 
turning tool for finishing up the hardened steel 
work in the instruments that he manufac 1.80 
also that eminent maker of astronomical and philo- 
sophical instruments, Repeoldt, of Hamburg, and 
Julius Wanschaff, of Berlin, now exclusively use 
diamond taraig grey for giving the high degree 
of accuracy to hard steel spindles, &c., in the 
work for which they have acquired such celebrity. 


With the aid of our best modern screwing lathes, 
screws and taps may be eut so as to run absolutely 
true in every part in the soft state. It is in the 
hardening operation that the distortion occurs, and 
the effort should be to quench them so as to remam 
free from error, so that the screw retains its per- 
fection as a centring agent. Mr. Hines, however, 
names another liability to error—that the first 
bruise on the end of the mandrel would spoil it.” 
From this we may infer that the ends of his man- 
drel noses are soft. The knowing ones who before 
choosing a lathe feel the mandrel all over with the 
corner of a file may perhaps note this. He also in- 
forms us that the model mandrel as exhibited 
at the Soirée should have the screw made as a 
410080 fitin the chucks,“ to allow them to acoom- 
modate themselves to the blank cylindrical base, 
and soin case of eccentricity the screw “would not 
force the chuck against the mandrel face in the 
direction of its centre, but all on one side—a most 
complaisant state of uncertainty, to be sure. If the 
screw is turned absolutely true, and this truth can 
be retained in the hardening, then the cylindrical 
base is worse than useless, and we had better be 
without it. If, on the other hand, it is (as some 
would consider) impracticable to get a perfect screw 
hardened so as to remain true, then in cases where 
we can we had better dis with it altogether 
for a mandrel nose, aud make it as a slightly 
tapered plug, as this, of course, can be finished 
absolutely true after being hardened. Some of the 
mandrels for watchmaker’s lathes are made this 
way, and Mr. 8. verre optical lathe made sixty 

ears back had a mandrel of this description. The 
e is described in Vols. I. and II. of Gill's 
Technological Repository, from which I quote. 
is lathe has a tapering end to it n 
which the chucks are fitted tight, by merely giving 
them a slight twist on placing them thereon. The 
degree of taper should be 4°; if of a greater 
angle than that, the work is apt to loosen the 
chuck, and it will come off the mandrel ; and if of a 
lesser angle, it is liable either to burst the socket of 
the chuck, or to stick so firmly upon the mandrel as 
to endanger the work in geting it off. Of course 
this cannot be recommended for foot-lathes for 
heavy turning for which the chucks must be locked 
in some way; but I can show my friends a heavy 
engineer’s lathe of recent construction meant for 
very accurate work, with a plain mandrel nose of 
this description, having a diameter of about 4in. 
The chucks are Jocked and drawn on the conical 
nose by a key passing through the sockets and 
through a slot in the mandrel end. This would not 
do for a lathe where the removal of chucks is 
frequent ; but in a heavy engineer’s lathe the work 
is nearly all done from the large face-chuck which 
is seldom taken off, even for turning between 
centres. I do not know whether this mandrel-nose 
has been turned up true after being hardened by a 
diamond turning tool. I think it probable. I 
should do it that way myself, but Ican easily learn 
this from the maker. 


In quoting ‘‘ Vulcan as having pronouneed me 
sogor wrong in saying that a rotary cutter will 
produce a distorted „ Mr. Hines has strayed 
beyond the lines. If he will refer to No. 23973 
on p. 60 of this journal (last issue), he will see that 
“ Vulcan” quite realises the position, and explains 
it graphically, having candidiy withdrawn his first 
im ion. Let a milling cutter or saw be set 
with its plane to line with the angla of the top of, 
say, a square-threaded screw. For the bottom 
near the axis, another angle of plane would be re- 
quired with a greater twist; a clumay compromise 
might be effected by turning away the sides of the 
millin ing-cutter and making it narrower at the edge 
so as to fit in the thread, and then flually to obtain an 
accurate square bottom, the periphery of the cutter 
would require to be hollowed out to an elliptical 
curve, and a most horrible job all this would be. I 


Marcu 27 5 


4 V C. 70. 


have had something to do with screw - cutting where 
the greatest accuracy has been the aim, and the 
idea of having to work up and finish a fine-threaded 
and deep-cut screw for micrometrical or dividing 
purposes, by means of revolving cutters and 
grinders, is enough to make one shudder. If Mr. 
Hines, for the sake of maintaining bis point, is 
ing to persuade us that for ‘‘standard taps,” 
Ko., the revolving grinder has been adopted, all 
-that I could say further on this point might be 
summarised in the somewhat uncourteous phrase, 
I do not believe it, and this must be the end of the 
argument. I had given Mr. Hines a timely caution 
not to risk his status by being beguiled into sup- 
porting this gross error, originating from another 
quarter, which would necessarily bring replies to 
prove it as such. F. H. Wenham. 


[24026.)— Does Mr. Wenham really mean the 
diamond gem or bort or carbonado? I fancy the 


I like Mr. Wenham's expression, the traversing 
mandrels trued up — i. e., not lapped or abraded 
but turned up true by what he calls the diamon 
tool. There is no difficulty in setting pieces of a 
real diamond or specs of carbonado in a tool. 
fancy Sir Henry Bessemer has been using diamonds 
for cutting telescope lenses. 

Mr. Wenham refers to case-hardening iron. I 

refer the plan of which a practical manager of a 
lies London manufactory told me—viz., takea 
piece of iron, put it into an iron tray or box filled 
with two-fifths of quarry limestone (black marble 
best) and three-fifths wood (oak) charcoal, cover 
up and put in a lid, put into a furnace and heat 

According to time of heating so will be depth 
of steel. I have done this, and in filing end I have 
seen the depth of steel, or steely or carbonised 
iron. 


14th March. Z. Y. X. 


LATHE MANDRELS, CHUOKS, &o. 


{24027.]—Own p. 562 Dr. Edmunds says: If an 
acute cone were used we should need a long 
(mandren nose, or we must go back to double sur- 

aces.” Fig 1, which illustrates my system, No. 1, 
is a section of a double steel mandrel nose, and it 
will be seen that, for the sake of comparison, I have 
adhered to as many of the dimensions of the 
Standard mandrel as possible, and in order to in- 
crease the length of the cone, which is one of an 
angle of 20°, I have made the hard steel oollar pro- 
ject slightly, the base of the cone being counter- 
sunk to receive it. I do not know that I should 
recommend this in practice, as it might tend to 
weaken the mandrel neck; but whilst securing a 
length of cone of 13 in., it still necessitates the nose 


projecting only Ijin. beyond the support of the 
collar, or, in other words, a length of projection 


1| AD only; sce Fig. 13 for comparison of 
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identical with that of Dr. E.’s design, and I pre- 
sume that a cone of such length will not be called a 
very long one; and, being tapered to an angle of 
only 20°, brings it within the definition of an acute 
cone, 80 we are not yet obli to come back to 
the two (rectangular) surfaces.” In Fig. 2, which is 
an end view of the nose, and in Fig. 3, which is an 
elevation, the triple bayonet joint, the means em- 
ployed for keeping the chuck in its place, is clearly 
shown, the spiral part of which is about lin. pitch. 
This, in all probability, would be much improved by 
being made of mu ter pitch, the precise 
amount being governed by the aogle of conicity 
given to the nose. The chucks coned out to 
apourately fit this mandrel would have three equi- 
distant holes bored in the samo. plaoe, into which 
the hard steel pins (Fig. 4) would fit tight, the flat 
surfaces of which would engage with the sides of 
the bayonet joints. Fig. 5 is a view of the rect- 
an surfaces of the ands mandrel, and if 
we take A as the centre about which an varia- 
tion or declination takes place, we should fiad that 
the opposing surfaces to motion in an upward 
direction are represented by the lines A Band s c, 
and to motion in a downward direction b7 surfaco 

ength of 


these resisting surfaces with those afforded by my 
(Fig. 1, 2, 3) mandrel nose ; and now turning to Fig. 
and taking corner A as a centre of angular varia- 
tion, we find that the side P o’ would oppose such 
upward motion, as shown by arcs H G, F E, and 
De, which are intercepted by the suface P c’, the 
distance from A to P being Zin. and from A toe’ 
2}in., or more than fin. extra leverage over that 
ot Dr. Edmunds’s. Side A B' would not oppose this 
upward motion ; but if the motion were a down- 
ward one, side P c would not resist, as shown by 
arcs „ D, E F, G H, but A B would now oppose, 
and as the length A B' is 13fin. there is still, din. 
in my favour over surface A B in Dr. E.’s, or, if 
you combine surfaces A B and A C in Dr. E.’s, 
there would be little. difference between the two. 
Now if B’ were the centre of variation, then for the 
upward motion, surface P C’ would resist, as shown 
by arcs I E, J G, L K, and R P; but surface B A 
would be inactive, if the motion tended the contrary 
way, the result would be vice verså. If, however, 
the cone was of an angle of 90°(see dotted lines in Fig. 
6), and A be taken as a centre of angular variation 
tending downwards, then, not only side A M, bat 
also M P, would oppose, as shown by arcs M N and 
SO. Each of these sides are about Ii in. long, or 
about 2%in., together equal ljin. iu my favour, 
although, if looked at as a lever, this must be re- 
duced to zin. And, to avoid being misunderstood, al- 
low ma to say here that I do not bring forward these 
designs as the best that can be done, but only as 
illustrations of what could be done; and if it is the 
means of leading some inventive genius to hit o 
the right thing I shall feel myself more than repaid 
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95 my ouble. Ke p. 13 of ee a A ders 
ranger suggeste the very good plan of placing the 
screw between the two cylindrical surfaces, and in 
this method anticipates me in publication, although 
my drawings one to four were completed on 28th 
ult., and the design worked out some two months pre- 
vious to that date. Now, glancing at Fig. 7, we 
see an illustration of my system 3, viz. : two cones 
in opposition to each other, and here we have one as 
adh as 4in. diam., and the other lin. diam., with 
their conical surfaces on the same- side ct an angle 
of 90° to each other; this, of course, is not compul- 
sory, but I shall say more on this subject when I 
come to Fig. 11. e smaller cone consists of a 
siagle screw thread of jin. pitch, out of which three 
alternate sixths have been removed, and thus 
necessitating the removal of similar and correspond- 
ing sixths in the chuck to those left on the mandrel ; 
and this being a single screw chuck and mandrel 
would only interi when the proper fraction of 
screw in chuck waa placed in the proper space in 
mandrel, as pointed out on p. 499 by F. A. M.” 
But this cutting out of sixths is not very necessary, 
and is only useful to save time, and is merely a 
development of the bayonet joint. Fig. 8 is an 
end view screw cone, part of Fig. 7, and shows the 
alternate sixths removed, and in order that this might 
interlock at any meridian, it would be necessary to 
havea triple threaded screw ; this I have endeavoured 
to show in Fig. 9, illustrating my system No. 2— 
viz., a cone in opposition to a flat face, and to make 
it clearer, I give sections of screw-cone at com- 
mencement and termination of one-sixth of a com- 
plete turn of a triple-threaded screw of about 15 
itch ; this is represented as din. diam. and jin. 
ick. Fig. 10 illustrates a simpler form of system, 


good ene bad points of Fig. 6, 
and no doubt it will have 

surface P C', instead of occupying its present 

tion and direction, had been a prolongation of line 
AC’, it would much more effectually oppose the 
upward motion of variation about A as a centre, 
and in Tenge 4 paso of only liin and with a 
similar len or the sides, we get resisting lengths 
equal to the diagonals, or about 2}in. with a base of 
2in. : this would equal resisting len of nearly 
27, and these figures are so favourable that reall 
comment is unn —if this principle be modi- 
fied a0 as to become 4in. in diam. by only jin. long, 
we arrive at Fig. 12, where the diagonal system is 
still rved, but the oonicity of the surfaces so 
nearly approximates to the mdicalar that, al- 
though very useful for preventing angalar varia- 
tion, their value as a concentring means is almost 
nil. Similar unsatisfactory results would follow a 


very great prolongation of the length and diminu- 
tion of diameter if the diagonal system be pre- 
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served, and yet by ing the diameter of the base 
of mandrel nose equal to its len or by starting 
with a square plan we find the di 1 
successful, that I am inclined to think form 
offers the greatest stability and the best corrective 


for a cone system, which also would be in- | lin 


cluded in my system 8. The cones in this case 
would make an angie of 90° with each other on the 
same side, and 45° with the axis, and if these angles 
were to Fig. 12, as shown in dotted lines, 
it would then become a very efficient truing means 
both for face and centre ; but it has struck me that 
the best angle might be one found by 8 
angle made by the diagonal A B and A O as at A D. 
The following questions suggest themselves to 


me :— 

(1) Is it as easy to make a male cone in hardened 

as a female cone in cast iron—say, as true as 

it is to make two rectangular surfaces, one of 

which is parallel to the axis, on hardened steel, and 
coun ones in cast iron? 

(2) a screw of fine or coarse pitch and of 
equare or angular thread any moderately cheap 
means, be made absolutely „ox true enough to 
oe asa centring means for ornamental 
work. 

I think two cones easier to make than four rect- 

surfaces, and I also think it .to 
6 screws sufficient] 
named, but am looking for Bow’s answer to Dr. 
B.’s questions on p. 562, and also want to see what 
he will say to letters 239465-6. Tt seems to me that 
if we are ing scientifically of an object, we 
ehall not be able to get on very well unless we give 
distinotive names to the different parts, and I do 
not see how the phical nomenclature of Dr. 
Edm can be improved. en 


The Laurels, Westbury-on-Trym. 


[24028.]—Wuy does not Mr. Wenbam state the 
names of the manufacturers who have used dia- 


monds (query, carbonado) to turn up hardened 
lathe man or other hardened 
steel? This would Mr. Hines and others from 
making remarks and doub his statement. 

If diamond or carbonado as I believe, do all 


that is wanted in the way of cutting hardened steel, 
I should prefer to use it im preference to any 
number of wheels, for I cannot in my own 
mind get rid of the notion that emery wheels may 
5 bits of emery (small they may be) in 


l 
No mechanic will, I think, say that a lap ever 

proca 5 l i in i 80, theta neel H best 
ess a W is in its turn superseded. by diamon 

or carbonado. dae os 2. F. x. 


' INTBROHANGEABLE MANDRELS. 


cating the change, and if he overcomes 
interest, why then, so much m 
Tears since 


would want to have a similar chuck, and so trade 
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NEW MIDLAND ENGINES. 


to answer the 
to my note con- 
is letter I 


engines are not having their due at the hands of 
the drivers, and if “A Fireman” in a recent issue 
of E. M.” expresses the opinion of the driver he 
is under, it may be considered proof positiye that 
at lnast ome exigine will always be behind time, for 
no good driver who 1 ta keep time will let 


u 
boilers will comfortably supply. This is just how 


were ee eony Ta 
„5 and to show ok 


to supply. phatically that th i 
cylinders are not a mists , and as soon 1 1 785 


the tried without much success. Can an 


V 


g steam f 
essure, and is also very much easier 
‘applied throughout the train b 
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fully recognise this fact and act up to it, these fine 

engines, against which there seems to be so much 

prej udice, will become favourites with the drivers, 

and we shall hear no more of their not being up to 

their work, but have a good name all along the 
a: 


I am aware that a good distribution at all points 
of the links alike is a difficult matter; when near 
mid-gear the valve is likely to throttle both steam 
and exhaust, and the man that invents a valve that 
gives a good o with an early and rapid cut- 

and without any extra compli- 

e lasting grati ude of railway 
out the world. 

notice that Mr. Webb, on the L. and N.W. 

uses the Allen-Trick valve on his compounds, an 
this valve is no doubt a 
early cut-off is desired. I think this is worth more 
attention than it receives, and in conjunction with 
Joy’s gear forms the best combination at present 
in use on locomotives. 

al psn ped to hear 5 5 = 
perience of engineers. wi an 
valves for locomotives. I believe they have bain 
readers o 


reault is in marine engines, why not with 
locomotives? á 

Will some of our friends who are drivers kindly 
give their ce on the following ? 


In starting a train the usual method is to the 
gear fully forward and open the regulator just as 
much as she will take without causing the wheels 
to slip. Sometimes it is a very difficult matter to 


adj ‘the regulator so as to get a good start with- 
out slipping, cially when the rails are A 
Now, I think that as soon as the engines begin 


move, the best way is to put the gear to near the 
centre, open the regulator wide, and gradually set 
forward p pear to suitable position to full speed 
forward. o tendency to . wong not be ¢ 
when the gear is near middle, for although the 


d, and the pressure immediately decrease as 
the : e Of oo this is only 
possible with screw or steam- gear, 

Luton, 16. véliyn. 


(24031.]—Has not Fireman ” 1 truth 
new Midland Engines? Th een 18 
cut-o 


can these engines expec 

quired of them under such conditions? The only 

wonder is that the result was not much worse. 
Vortex. 


OONTINUOUS BRAKES. 


(24082.]—Unprr the heading of Scientific 
News, page 566 of volume, reference was 
made to a new or improved vacuum brake intro- 
duced on the Midland Railway on Monday, Feb. 
16. The circular of instructions for working the 
brake has been sent to me from Derby, and ishere- 
with inclosed for the information of your readers. 

It is satisfactory to find that at last the Midland 
Railway Company has become aware of the danger- 
ous character of the ‘‘ two-minute” brake; but it 
is to be deplored that when making a change some- 
thing better than the new appliance has not been 
adopted. On and since Feb. 16 I have ridden upon 
several occasions with trains fitted with this brake, 
and find it slow in action, compared with air pres- 
sure. It is also very inconvenient that when an 
engine is changed, or shunting performed, the 
eral. Wig and has to be released by hand on 
each vehicle. Difficulties have quickly become ap- 

t in releasing the brake. For instance, on 
eb. 20, the 10.35 a.m. train from Leicester to 
Bradford was delayed a minute and a half ee 
soe Aro ioa a one e Panow, ue 
would not comeoff. The piston rod packing is now 
new and in good order; yet some leakage. takes 
place. What, then, may be expected in the course 
of a year or two? . 

Olement E. Stretton, 
on. Mem. A. S. R. S., Leicester. 
[CYRCULAR.] - 


% Mm RAILWAY : TRR Avromatio VACUUM 
BRAKE WITH BaLL VaLveE.—This brake can be 


his engine, or the guard from his van. Engine- 


t advantage where an | This 


| advan 


the driver from. 
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driver’s instructions: Before starting from any 
station see that your gauge indicates at least l8in. - 
of vacuum, and that not leas than this amount is 
maintained during the journey and while i 
at stations. To apply the brakes, o 
valve on the engine. To release the 
the air-valve and restore the vacuum to the same 
amount as it existed before their application. When 
pipea connected, put on the smal ejector, and bop 
connected, put on the 6 
68 to Wai a constant vacuum during the 
journey. The large etr may be used to 
vacuum rapidly, or w € 
off again quickly but in either case it must 


the air- 
close 


j 


be closed again 7. Guard’s instructions: 
To apply the brake, lift up the lever of the valve. 
is admits air throughout the train pipe, and isto 


valve opens automatically when the b 
with full force by the driver, and insu 
action. See that all pipes between carriages are 
properly coupled together, and that the couplings 
on the end coaches are placed upon the sto Plogs. 
See by your gauge that a vacuum of 18in. is main- 
tained „ and report if otherwise to the driver. 
General instructions: To release the brakes for 
shunting purposes—the engine having left the train 
—first see the hose coupling at one end of the train 
is off the stop-plug, and then pull the cord which is 
fixed under the frame of each carriage. This 
admits air to the top side of the cylinder and the 
brakes come off by gravity. 
Derby, Feb. 12, 1885. 
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ACCELERATION OF TRAINS, 
BRAKES, &o. 


124033.I—A FEW days ago the Postmaster- 
General stated, in answer to some inquiry in the 
House, that there was in contemplation a consider- 
able acceleration of the mail service between York- 
shire and the Continent. At present the Continental 
mails arrive at Charing-cross at 6 a.m., and are 
forwarded to Leeds by G.N. train at 9 a.m., arrive 
at Leeds 1.60 p.m., and, as the mails for trans- 
mission by the P40 p.m. Dover 5 from Lon- 
don leave Leeds at 1.10 p. m., it deem impos- 
sible to answer letters by return. On amd after 
July 1, the Postmaster observes, the mails 
arrive at Leeds about 11.40 a.m., and leawe about 
three hours later. This points to a very substan- 
tial acceleration of trains on the TIR Can any 
correspondent give us more particu 

A strikin feature of chairmen’s reports at the 
recent ga of railway companies been the 
gradual but sure decrease of second-class 
and the chairman of the G.N.R., Lord Colville, 
unmistakably hinted that the example afforded by 
the M.R. many years ago will be imitated, and 
second-class abolished altogether for through 
traffic. It certainly seems as if there were a great 
waste of energy entailed in hauling about the 
country empty second-class vehicles, for, from m 
own personal observation, it has seemed as thou 
the proper way to make up” a train, such as, 
say, the9 a.m. Paddington to Penzance, would be 
in the proportion of one first-class to four third- 
class coaches 


It is generally painful to see in how great a 
degree prejudice still reigns in the bosoms of 
directors. Just recently we read that the G.N. 
and M.S. and L.R. have decided to adopt the 
automatic form, being thereto influenced by the 
recent Penistone accident. How much better it 
would have been for these companies to have come 
to this decision befpre that lamentable occurrence. 
There is the North-Western, too, hovering about 
in a hesitating, lame sort of way between the adop- 
tion of various brakes, all of them more or less 
inefficient, and waiting, probably, for same serious 
po ite to happen before deciding iu favour of any 


A great deal seems to be made by the — 
nents of the Westinghouse brake of the fact 
more failures occur in proportion to the miles run 
than in the use of the various vacuum brakes. 
Even if this be the case, can anyone say if in a 
such failures as many lives have been sacrificed as 
in the one failure of the vacuum at Penistone ? 

The worst that happens, in case of a Westing- 
house failure, is a stoppage of the train, and, with 
a block, well-worked, an accident would be impoe- 
sible; in fact, the word failure is inapplicable ; it 
is simply t an excess of zeal” on the part of the 
brake. 

Can any correspondent say whether the extra 
metals for narrow-gauge trains are laid beyond 
Bristol, and, if 80, how far? I believe, however, 
that from Bristol to Penzance is wholly broad 
aren I should like to know what is the pecaliar 

of the 3 sleeper v. hollow 
rail, as the G.N.E. use over nearly all their 
system above the usual reversible. rail? Does it 
mean smoother , OF more economical work- 
ing? Perhaps some reader could supply us with a 


sketch of the G.W. broad- cay engine. I have 
looked through all past vols, and no such dra 
has yet appeared. only G.W. engines - 
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trated are the 7ft. single and the old B. and E. 9ft. 
tanks. any of your readers want a poally test 
run let them note the speeds attained by the Mid- 
land London to Leeds expresses between Dronfield 
and e, Staion near Sheffield (down trains), 
y ugh Eccleshall Station. 

much ridicule has been cast u 
a which have onally appeared 
in your columns that I am not going to attempt to 
estimate the speed; but I should like to know if 
someone of rience ever has done so, and, if not, 

if they would, and give it to us. 
John F. Lawrence, B.A. 
Merton Coll., Oxon. 


accounts of 


BORT. 


E —TRkAr Bort dust, like diamond dust 
( two g really convertible terms), and also 
ado dust, may be adulterated, goes, in these 
days, without asking. 
bonado for use ought to be the small pieces 
found with diamonds in Brazil, and not the frag- 
ments of a Jarge piece of carbonado. The original 
outer skin formed by Nature is best. 
What is Dessau Nickel Diamondiferous ?” The 
name — one breath away. nia Pr Edmunds 
speaks ear, transparent, diamon stals 
on the surface of a tool made of the above. is he 
not unwarily confusing the part of a crystalline 
body, or of a crystal, with the crystal 1 2 
5 


REPLIES TO QUERIES. 


— — 
0,9 In their anewers, are respest- 
req<uceted to mention, in oach instance, the tithe 
sumber of the query asked. 


specimens of three different makers’ work, 
and following figures may be useful to your 
readers. The reeds chosen for measurement were 
all mid. C. The first was of that make in which 
the vibrator is clamped to the block by the brass of 
the pose ya driven through on each side of the 
heel and over it; the second had the brass 
of a square 


iapason tone. Then a reed was taken 
organette, the same make as No. 3, that 
ig, common iron rivet; it is 1 9in. over block, and 
the slot is 1°15in. long. It is evident that the 


vibrating len of mid. C must be over an inch 
to obtain results, for breadth and thickness of 
vibrator are 


confined within narrow limits, exoep 
of course, for special reeds. —F LIEGEN. ü 
[55384.]—American Organ. —Mr. Fryer 
37) still seems to be “up in the clouds’’ with re- 
to the matter ot paang 8ft. reeds into cavi- 
originally intended for 16ft. reeds, but which 
have been planed off to suit 8ft. reeds. Because I 
told a querist he could do this, and so utilise a 16ft. 
solo set tubeboard for the job he contemplated, 
Mr. Fryer has ever since been discoursing on the 
folly of placing 8ft. reeds in 16ft. tubes. May I 
ask Mr. git again read my former explanation 
on page 1 last vol., and also Fliegen’s’’ re- 
on page 37? If he then fails to comprehend 
the matter, I would respectfully advise him 
to think it over, and try a few experiments, and not 
again occupy valuable space in discussing what 
must be quite clear to other correspondents. Mr. 
„ eee up Joiner’s ” description 
of his two- manual organ, which appeared in a 
vol.; hbe will there find a little variety of tube 
dimensions, and I can assure him, from personal 
inspection, that that instrument did not talk 
nonsense ; on the contrary, there was a pleasing 
variety of tone, such as is not generally found in 
similar instruments. 5 seems to take it 
for granted that the theoretical notions I alluded to 
were his.—J. E. FroYD. 


pen 

to prevent the step wearing sideways, and the 
wheel binding in its case and permitting leakage. 
Keep in view that the column of water below the 


to close slowly, 
mously in checking suddenly the column in motion. 


I have several turbine manufacturers’ pamphlets. 


Most provide and calculate on the use of a draft | disad 


tube where necessary; none recommend them 
otherwise. Except to the extent of keeping the 
wheel above tail water for inspection and cleaning, 
my own experience and obeervation is in perfect 
accord with this.— MILLWRIGHT. 


ell ny and Dead Escapements. 
I am pleased to see the co dence on this 
subject which has appeared in Oars”; the more 
20 Slater naa just 3 on ri pg beas for 
a re r I purpose g. Some few years 
back I made a gravity regulator with lantern pinions 
of 12 and 10, and a sOlb. pendulum, zinc tube com- 

tion. clock has gone well so long as it 
is kept clean, and the oil fresh ; as soon as it gets a 
little stiff it fails sometimes to lift the pallets, 
although the weight is a heavy one. I am decidedly 
of opinion that the train for a vity A demir 
should be as fine and as as for a dead-beat; 
and I should also want to be paid more fora graviy 
clock than for a dead-beat of equal finish. Beside 
the objection of the heavy weight required, and its 
effect on tie longevity 1 the N gra vity 
escapement, to my eye, a very appear- 
ance, if lightly e, as it should be; also its 
ahaky double beat is not desirable in a regulator. 
The place fox these escapements is without doubt 
in turret and church clocks, for which they secure 
an excellent rate, if correctly made. For some 
years I have had charge of a fine church quarter 
clock with gravity escapement by Gillet and Bland 
and its ormance has been all that one could 
desire. I, however, take care to keep the escape- 
ment clean and fresh oiled, and for this purpose 
usually visit it once a month. It has often gone for 
several consecutive months without requiring altera - 
tion. The pendulum is pan wood rod, and beats 
lłsec. I note that Mr. Glasgow in his late addition 
to horological literature is also in favour of the 
dead escapement for regulators ; and Sir Edmund 
himself, see page 16, admits that it is as good as 
some others he mentions. Does any oo ndent 
know anything respecting the suitability of 
aluminium bronze for dead-beat ’scape wheels—its 
durability, effect on the oil. &c.?: Perhaps Sir E. 
Beckett will oblige.—J. E. Fioyp. 


[56876.]}—Improving Light in Coal Gas.— 
Your idea would, no doubt, be an improvement for 
capillary attraction if required, as is the case with 
heavier bodies, such as paraffin ard colza oil, but 
not in this. The benzo baing Tery volatile, gives 
off ite gas very easily, and rising is taken 
by the gas passing through carburetter. You wi 
not want to put api in 5 than from 7 fe 10 
days, for you will see, by experience, if you keep 
the f taps faced off constantly when not in use, the 
spirit will be retained, so to „ in the oar- 
buretter. Of course you can make it 7 
like, but I have ay ered ihe from 10 11 
flame burners, the g very little in 
common use. You never need fear the cotton wool 
becoming too dense for the reason given above.— 
ARVORIA. 


(66902.]—Irish Land Aot.— Any Parliamentary 
papers which have been ordered to be printed 
can be obtained of Hansard, Great Queen-street, 
W. C.; the Queen's printers, East Harding-stree 
E. C.; or of Harrison, St. Martin’s-lane, W. C. There 
are also booksellers in all the chief towns who 
either keep on sale or procure any Act or Parlia- 
mentary paper that has been published.—C. T. 


(56915.]—Inhabited House Duty. —‘‘ Chelsea 
can pay the demand under protest, and then 

to the Commissioners at Somerset House in writing. 
As he states the case he ought to pay only 6d. in the 
pound ; but does the tenant of the shop pay the 
rates and taxes ?— LIxB 0’ TH’ LAW. 


[65916.] — Battery for Sewing-Machine 
Motor.—‘ Stitching Machine should have six 
cells with zinos in each of not less than Sin. by 3in. 
within the liquid, or in all 30 sq. in. of zinc sur- 
fuce, with carbon on either side and about ŝin. 
distant. Each carbon should not be less in area 
oe pal sing, pat Day | me girth rae DO bonnier 
ab er. Charge a solution of potassium 
dichromate, 3 parts; sulphuric acid (strong), 9 

; and water, 20 parts ; or, to partially prevent 
ocal action on zinc, 25 to of water, all parts 
reid te Mr. Lee, who advertises in this 
journal lately introduced an entirely new bichro- 
mate salt which every advan as compared 
with the bichromate of Pa lst. It is soluble 
in its own weight of cold water. 2nd. It contains 
more chromic acid than the ordi bichromate 
or potash. 3rd. It is cheaper. 4th. It does more 
work. And 6th. It does not crystallixe.on the car- 
bons or in the cell. I have ia my house such a 
battery that was charged last December, and tho- 
roughly fulfils what I have above stated.— JonN E. 
CHASTER. 


§6942.]—Dry Battery.— F. W. L.” will do 
tod d the use of sal-ammoniac, and use a 
rather strong solution of zinc chloride. The action 
in the battery when using sal-ammoniac resolves 
iteelf ultimately into the De la Rue chloride of 


t, as a prefix to Letters to 


The 

vantages in using sal-ammoniac are those 
complained of—viz., abundance of gas evolved, and 
also there is more local action at the zinc when left 
on open circuit. It is n to have a small 
aperture in the top, if only a pinhole. There is 
; fo advantage in using chloride of zinc solution 
in place of sal-am. sol., and that is, there is no 
tendency to creep.—JoHN E. CHASTER. 


155981.] — Oxidation of Carbon in a 
Galvanic Oell.—‘‘ Quæsitor ” asks if an efficient 
battery has been made by using a platinum-oarbon 
couple in fused caustic alkali or nitrates of the 
alkalies. It has been sufficiently demonstrated by 
experiment that the cost of keeping the caustic or 
nitrate of the alkali fused by means of gas is quite 
prohibitory, apart from the consumption of the 
carbon element and chemicals. If a coke fire be 
substituted for the gas, the cost and trouble of 
attention is out of ail proportion for the current 
obtained, as com with batteries of the Bunsen 
and bichromate type. When using fused nitrates 
of the alkalies, the clouds of dense and poisonous 
fumes of the lower oxides of nitrogen arising 
apart from the danger of having such a compound 
near a fire, is at once sufficient to condemr a 
1 Which they are used. Jablochkoff has 
described a battery in which plates of carbon and 
iron are p in fused nitre, the carbon being 
rapidly consumed. This battery which I belie 
had its nativity in Paris, has been likewise buried 
there, not having sufficient vitality for its existence. 
om E. CHASTER. 


. Zino-Iron Oell.— Using iron as 
either the pears or negative pole in any battery 
gives low E. M. F. Take Mr. Sprague’s list of the cost 
of battery working, Table VI., and it will be noticed 
thatthe E.M.F. of Slater’s iron battery (which is 
merely iron replacing the zinc of a Bunsen) is 1'1 
volt, as against 1-6 for the Bunsen, or abont 40 per 
cent. less. In the Lalande and C n cell, in 
which iron is the negative element, the available 
E.M.F. is stated by those interested in the company 
as being 0:7 5 ough I cannot obtain more than 
0:6; merely a difference of 15 per cent. Respect- 
ing this loudly vaunted cell, of which I have had 
too much experience, seeing the almost worthless- 
ness of it from a practical point, I shall have some- 
thing to say about it within these pages very 
shortly. “ Noad” uses the term “ i 
intensity as being the intensity I, as written 
by some electricians, and meaning quantity of cur- 
rent or C, that statement goes for nothing, as a 
single cell of any sort might be constructed to give 
1,000 ampères. If, on the other hand, he means 
E.M.F., he is wrong, and Mr. Sprague quite right. 
The indefinite term of intensity, as a measure of 
electricity, requires altering. It might not be out 
of place to state here that whatever Mr. S 
states in his book is quite correct, as I have 
verified from time to time, and he is one of the 
few writers we have who prefers to make his 
own observations before committing them to 
print. He is one of the most valuable contribu- 
tors we have to this journal, whether under his 
own name or that of Sigma,“ and well re- 
members to out what Mon o would 
have us learn, and which appears weekly quoted 
e Editor.— Jo E. 


silver battery, with a solution of ZnCl, 
in 


CHASTER. 


(65987.J—Zine.—To “R. W. J. —Surely the 
best zinc of commerce is sufficiently impure for 
battery purposes, without seeking to render it still 
5 N it 
destroy its value for using in a Rolling i 
cold, as suggested by Dens,” is impossible. Prof. 
Bloxam, on the manufacture of zinc, states:— 
Rolling of Zino into Sheets.—Before the year 
1812 zinc was used almost exclusively for the manu- 
facture of brass, since it is brittle both at the ordi- 
nare temperature and at high temperatures; bat it 
was then discovered that a temperature between 
200° and 250° F. rendered it malleable and capable 


however, it is n 
contain iron or lead, 
quires when re-melted in iron pots, while 
is carried over in the distillation of the zino, 
in consequence of the presence of galena (sulphuret 
of lead) in the ore. To prepare the zinc for rolling 
the ingots of spelter are remelted upon the fireclay 
hearth of a reverberatory furnace, which is made 
to slope down to a deep cavity or sump at one end, 
into Which the melted zinc flows. Lead (specific 
gravity 11:4) being much heavier than zinc (specific 
gravity 6:9), and the two metals beving very little 
disposition to alloy with each other, the bulk of the 
lead settles down to the bottom of the cavity so 
that the u pornoa o Pe meled maa ean 
paratively Tree lead. It is then ladled out and 
cast into ingots of convenient size for rolling, and 
atea tee bare Daen 55 °F. 
waste heat o ames are paned 
between cast-iron rollers and reduced to the re- 
quired degree of thinness.’’—JoHn E. CASTER. 
. Oell.—“* Anglo. Dane ” 
find in time that the lead lining for battery cell, 
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cakes are biscuits about Sin. in diameter, but so 
thin that they will hardly hold together ; they are 
made without leaven, and taste exactly like our 

common water biscuits.—B.Sc., Plymouth. 
(56097.]—Conics.—Let P, Q, R be points on a 
apa whose vertex is A, and latus rectum 4a. 
at Pa, Qb, Re be tangents at these points, out- 
axis in a, 5, ¢, and let the tangents of the 
es they make with the axis be in harmonical 
Ets at Let the tangents at Q and R cut in 
those at R and P in F, those at P ae G. 
Int PL, QM,RN inates. om 
2 j 5 na 4 L ow’ 

. a c ‘ 
-N ‘PL’ QW BN arein A P. 
.*. Also, since aL = 2A L. 6M = 2AM andeN 
M 


= 2 A N, we may pat Fr p — m, OM 
2AN 


=p, RN =p+m. Now, area of AE F d 
GOT ODE - Oda Fo. Qa G51. 
ab, EEA AAA. Sinco G is equidistant from 
diameters through P and Q. .. Ga G5 


2 = 4 
(AM — AID) (PL + QM) = 1 44) 


(PL + QM) = sx, (OM PL) (QM = PL) &. 
oe EFG = 
1 (QM + PL) (QM - PL) +(RN+QM) 


(RN — QM) + (PL + RN) (PL + RN. 
But p- m 2AL pt. = PL * 
PL eer 2a an 

Pee? BTM S ga 


EFG a CO [2p — . m+ AN 
m + (2p)* . (2 )] 
. [pp - 4pm + m 4p* + 4pm + m 


— 8 p*] = a'm’. 

A result independent of the position of the points 

P, Q, B, provided the harmonical pro ion 

be constant. — E. J. L., 4, Clevedon-terrace, 
Rochester. 

[56097.]—Conics.—The figure represents a 

bola with three tangents meeting the axis, the 


ger one incomplete from want of room, the 
tangents of the angles 0, o, and y being in hbar- 


a 


. it is required to find the area of 
the triangle A Č; now when three numbers are 
ia harmonic progression, their reciprocals are in 
arithmetical 3 consequently the co- 
tangents of the three angles are in arithmetical 
progression. The equation to the parabola, the 
origin being at the vertex, is y = 4/ 4az, a bein 

distance from vertex to focus ; ifferentiating, we 

dy a 2a ‘ 

tod 4 ½. 1 , the latter being the 
apar ion, will be used in what follows : 
u iff. co-efficient at any point z, y = the 
trig. tangent of the angle of inclination of the line 
touching the parabola at that point, we get tan. 6 


= rand so on for the other two angles; then 


inverting the last expression we get cot. 0 =t 

we have, therefore, , Y>, and ¥' in arith- 
2a 2a 2a 

metical progression. Now suppose 4 to be the 

common difference, we have 23 Ys — 6, % - 2b 


ting the co-tangents of y, ¢, and 9, or 


2a 
ys = cand 5 we have the tangents 
of these angles = 22, . 24 


} „ edad e405 ™ 
spectively, these being equated to the diff. co- 
efficients 


a 2a A regat ee 

2 . . get ys 9 „ 
— 2a 5, vie- 4a ö. The general equation to the 
tangent to a curve is y! - y = SY (21-2), u and 
æ> being the ordinates of the straight line, and y 
ahd r g those of the point of contact; henoe 


| equally on both 


our three straight lines touching the parabola will 
be represented by three equations of this form, and 
in each of the three we must substitute one of the 
values of the tangents found above, and also the 
corresponding values of the ordinates found above. 
We can then find tho ordinates of the two points 
of intersection which are at the ends of the base 
AB of our triangle, and thus we can calculate the 
len of that base. We must now calculate the 
angles A, B, and C, referring to Euclid,” Book I. 
Props. xv. and xxxii., we find that A= 0 - 9; B 
= a x; C= 180 — (0 V- Now @ = tan.— ! 
a = a ; 
0-44 5 d 0 tan. 55 Now in 
order to get sin. A, we must have recourse to a 
trig. formula. Let m and n be any two numbers, 
then sin. (tan.— I m — tan.—!n) 


m—n 2 a 


—̃ ] , ag 1 — — and 
IT m*) (1 + n) putting c — 4 a0 
aß form and n, we get the value of sin. A, 


and similarly we can get an expression for sin. B 
and sin. C. The formula for the area of a 


triangle suitable to our purpose is area = 2. 
sin. A. sin. B 
sin. C 
found as above, and the values of the three sines 
being substituted in this formula, it will be found 
that e ing cancels out, leaving only area 
= a’ , which is a very neat result after all our 
labour, where ö is the common difference between 
the co-tangents. Were I to re-write this paper, I 
would reverse the order of the co-tangents, making 
cot. 0 the first term in the progression, and y, = o, 
so that 5 would be positive; however, the result 

is the same.—M.I.C.E., Bath. 


56100.] — Ox-hydrogen Lanatern.—If you 
refer back to p. 15, you will there find a sketch 
of a bellows of oblong shape that is practically 
identical with the double gas- . The way they 
are made is to first get the three s cut to size 
and ee up the thickness, say zin. Let the board 
for the partition through the centre be a piece of 
sound wood without a shake or knot of any size. 
And to make doubly sure, I should recommend 
glueing over one side a piece of calico, and well 
the calico when the glue is dry with black 
varnish or Brunswick black. Appearance being also 
an element, you will want to cut up some strips of 


„ the value of AB having been 


wood ŝin. by jin. Having cut the mackintosh cloth | J 


to mr and well payed the seam with rubber 
cement as well, commence to put together. And 
here the fin. by gin. strips come in. Glue the edges 
of the boards, and stitch the mackintosh cloth over 
them ; then glue the outside and screw on the or 
of wood, which then form a bead all round. We 
rab in giue all round the joints, and when dry you 
will find, if you have done the work as stated, to be 
Ne tight. Bring out the outlet for the one gas 
ugh the top board, and the one from the bottom 
chamber in a similar way. You will want two 
poon the width of the bag, and say 2łin. by lin. 
or the whole to stand on, and this allows the 
bottom pipe to be brought out easily enough. One 
set of weights on the top board gives the preesure 
gases. not clear to you, I will 


explain any details at any time.—INvIcTA. 


(66104.|—Gasoline Gas-Engine.—There are 
so many minor matters involved that a sketch or 
two would not demonstrate all n I will, 


the two books can 
padi boy for 6d. each. If you ask my opinion 
generally I should recommend a horizontal engine, 
not a vertical. As to sizes, I should, for the size 
you name, use a 6in. cylinder and l4in. stroke. As 
it is impossible for me to know what other i- 
culars you require, I would suggest your embody- 
ne en in another query, and I will do all I can 
to help you.—Inviora. 


[56105.] — Lever Fusee. — I have often 
“ scraped ” out the turns of fusee by setting fusee 
in turns, and holding a properly-sha cutter on 
rest, work the fusee towards you and press cutter 
to meet. It needs long practice to do it at all, and 
then it is only ‘‘scraped.”” I would advise 
“ O. C. T.” to send it to a watch jobber, where he 


. | will get it cut for 6d.—ANNTE. 


(56106.]—Gun-Barrel Browning.—I think I 
omitted, in writing at first, to say that for twist 
barrels of all kinds the mixture should be put on 
very light ; but i in your case, where the 
figuring is delicate. My way is: A small quantity 
of mixture in a saucer, dip sponge in, then squeeze 
with fingers, so as to get nearly all the ture 
back into the saucer, and have your sponge merely 
damped. Try again, and if you don’t succeed, let. 


me know, and I will give you one or two of 
Mr. Greener’s recipes, which (“ Greener on 
Gunnery ’’) he says give good results. But the 
mixture I have given is really one of the (if not the) 
best. I note it is also in Mr. G.’s book, though I, 
and many others I presume, used it before I ever 
heard of the book. I must apologise to those 
readers of tbe E. M.” who are interested for my 
omission; but in any case it is most difficult, if. 
not impossible, to convey to others in wri 
even the simplest process.—ARMOURER. 


(56108.]— Microscopic Staining.—In addition 
to the address I gave last week, I might mention 
that aniline dyes may be obtained from Mr. Chas. 
Collins, 157, Great Portlaud-street, London, W., 
and from Mr. William West, 16, Horton-lane. 
Bradford.—G. L. M. 


[9111 ] — A Legal Question. — The board 
responsible for the maintenance of the roads in its 
district must keep these roads in repair, and the 
putting up of tressels in daylight to divert the 
traffic from a part needing repair to a part newly 
repaired is no obstruction. Generally speaking, 
without knowing more of the circumstances, I, as 
a lawyer, would not advise G. C. C.” to raise an 
action against the board in the event of an accident 
occurring toa carri caused by the presence of 
the tressels.— B.Sc , Plymouth. : 


(56112.J—Testing for Arsenio in Wall- 
Paper.—The following, in answer to “J. K.,“ I 
should recommend as a test for As. A hydrogen 
bottle, fitted with a tube bent at right angles, and 
terminating in a jet, is supplied with zinc and dilute 
sulphuric acid, both of which should be free from 
arsenic. When the air has been all expelled, a 
light may be applied to the jet, tho flame of which 
should not stain a surface of white pcrcelain 
brought in contact with it. This condition being 
fulfilled, the substance to be tested may be intro- 
duced into the hydrogen bottle, and after a short 
time the jet re-lighted and in tested with the 
white porcelain ; if arsenic be present, a brilliant 
black metallic film will appear on the po í 
If the delivery tube is heated to a red heat, the gas 
will be decomposed, and arsenic dep^sited as a 
metallic ring inside the tube behind the heated 
portion. This test—called Marsh’s test—depends 
on the fact that nascent hydrogen combines. with 
arsenic, forming therewith arseniuretted hydrogen. 
Should this explanation not be clear enough, I 
shall be happy to afford any further information.— 


(56118.] — American Gas-Bags.— See m 
reply more fully to Oxygen's query. I 
the only new points you mention would be for one, 
the kind of cloth, or rather mackintosh. This 
should be a make having two or three layers of 
rubber between layers of linen cloth ; and can be 
bought at any indiarubber warehouse of size. At 
the same shop you can buy the rubber cement for 
the lap-joint. The only other point, I think, is 
the size. For a dissolving lantern I should have 
the boards, say, 40in. by 30in., and the flexible 
sides of, say, 2ft. 3in., or 2ft. 4in. high. If an 
other points are not fully explained to your mind, 
I will reply to a query and make the same clear at 
any time.— CTA. 

56119.1—Magnitude of Small Stars.— From 
Star Gazer's reply, I fear my query has the 
fault of being roisleadin g. What I want is a formula 
for ascertaining the li ht-grasping power of any 
given o.g. For example, to find the smallest star 
which a good Sin. o.g. ought to show: if there is 
such a formula, to whose magnitude scale does it 
apply—viz., Argelander, Sm. or H.?—H. A. 

56124.J— L. B. and 8. O. Bngines.—The fol- 
lowing are all the dimensions I can give you of the 
‘t Terriers ” :— Cylinders, 15 by 20; six-coupled 
wheels, 3ft. 10in ; weight on leaders, 8 tons 8 owt. ; 
on drivers, 8 tons 12 cwt.; on trailers, 8 tons 6 owt. ; 
total, 25 tons 6 cwt. All have the Westinghouse 
brake. W. B. P. 


(56124.]—L. B. and S. O. Engines. — The chief 
dimensions of the Terriers are: Diameter of 
wheel, 3ft. 11 Iin.; cylinder, 13 x 20. Total wheel 
base, 12ft. Boiler: length, 7ft. 10in.; diameter, 
3ft. 6in. Firebox (inside): length at bottom, 3ft. 
bin.; at top, 3ft. lin. ; breadth at bottom, 2ft. llin. ; 
at top, 2ft. 9in.; height, 4ft. Firegrate area, 
10-3sq. ft. 126 tubes, length, 8ft. 3łin. ; diameter 
outside, 1łin. Heating surface tubes, 473 ; firebox, 
55 aq. ft. ; it hs chimney from rails, IIft. 3in. ; 
weight in working order, 24 tons larat. oy 
of tank, 500 gals. ; bunker holds locwt. o A 
Description, and full dimensions, in Engineer for 
February 28, 1873.—B. LOCKHART. 


(56126.|—Ohemical Examination, London 
University.—If ‘‘ Londoniensis,’”’ has not time to 
study for his matriculation exam., he had better 
postpone it. Tc my thinking, it is only an insult to 
the readers of Ours ” to ask them to assist him in 
“ cramming.’’— B.Sc., Plymouth. 

56129.] —Legal.—(1) The money in bank in the 
joint names of A., B., and C. can be drawn by a 
majority, that is any two of the three. (2) B. is 
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not actionable, and, consequently (3) incurs no 
punishment.— B. S0., Plymouth. 


56134.]—Taps and Dies. It is not practicable 
with a screw-plate, to cut threads that will fit 
without shake in holes cut by taps made from the 
same screw plate. A little pair of stocks and dies 
are what you want.—Invicra. 


[66135.J)—Value of Gas Liquor.—Gas auo 
of tho usual strength—viz., 5 degrees Twaddel, 
contains 2°55 per cent. of ammonia, and it requires 
about 104 tons, or, say, 2,300 ons of liquor, at 
the above strength to make a ton of sulphate of 
ammonia. The present price is from 8s. to 98. per 
ton (220 gallons).—Sroup. Inst. C.E. 


(66135.]—Gas.—The liquor may be of any 
strength, to be found by using a hydrometer, 
known as Twaddel’s. The process is very 
simple. For commerce it should not be less than 
8oz. strength. 18Ib. to 201b. of sulphate are pro- 
duced from a ton of cannel coal, or about 30gal. of 
liquor of 5 strength. One ton of liquor = 200gal. 
should yield about lcwt. of sulphate, worth about 
£16 to £20 per ton. Liquor is worth now about 
8d. per ounce per ton, that is at, say, 8° 
8 x 8 = 64 = 6s.4d.; but liquor is at present very 
cheap.— R. Hannen, F. S. I. 


56136.]— Composition of Gas-Lime.—The 
following is an-analysis of the above by the late 
Dr. Voelcker :— l 

Composition of Gas- Lime (dried at 212° Fahr.). 
Water of combination and a little organic 


matter „ . 724 
Oxides of iron and alumina, with traces o 
Sul te piece. > (EKE EEH] e 4 
u o e um) sessscscsssoso oe £ 
Sal ite of lime (KEZES EEES „% „„ „„ eee 15:19 
Carbonate of lime wee. 49 40 
Caustic lime .......... „ 12 
i and alkalies e@eee0ee0e02e808 TE ET 2 53 
Insoluble ailicious matter 9 2 028 


If the above is not what Sulphur ” nie phar ana 
he will advertise in the Address Column, I wi 
and assist him.— STUD. Inst. C.E. 


e Paper. — Jod”? must be 
very to please if he cannot make a suitable 
tracing pa with Canada balsam and tine 


—using everything of the best. However, as he is | also 


not satisfied, let him try a solution of best 
8 han 
where they 
solution 
OH 


wax 
tine, brushing over both sides of the paper 
i g the sheets up to dry fora ten days, 

will be free from dust. S 


gam 


[56143.]—Hermit Orabs.—Hermit crabs usually 
feed on molluscs and most of the animal refuse of 
the seashore. Increase of size renders it necessary for 
hermit crabs to leave their old shells and seek new 
ones, and this ma ey why yours creep out of 
their shells and die.—BoBADIL. 

166143.]—Hermit Orabs.—They are not ve 

i ow basin wi 


Ome use a 


manage to keep them in good health for man 
months —R. X B. BENNETT. 7 


(56144.]— Sea- Anemones.—They are, I think, 
a variety of the Daisy Anemone (Sagartia bellis). 
You can find them out if you will refer to A 
History of the British Sea- Auemones and Corals ”’ 
“ Actinologia Britannica,” by P. H. Gosse) under 
of Daisy Anemones.” As a general 
rule they live on the rocks, and not amongst the 
gand, &c. I have some in my aquarium which 
live in stones with a long hole in them, at the top 
of which the Daisy expands its disk. They are 
fine specimens if they are as much as l}in. across. 
—R. A. R. BENNETT, Oxford. 


then lay on your springs; lift iron and to- 
gether, drop in oil. In tempering, get a bit of wire 
put it through the springs, roll it about till 
empered. If you cannot get them to stand your 
test write to me; Ican supply you with chem. 
See sixpenny sale column.—J AMES PARISH. 


~ [66148.]—The Thermal Unit in Relation 
to Time.—This question is very like the style of 
Twisden’s questions in theoretical mechanice, in 
that it contains about four queries under the 


disguise of one, but it does not resemble the said | do 


gentleman's questions in clearness. Take the case 
of carbon or sulphur, ‘‘ Equivolt,’”’ and say exactly 
what you wish to know. At present I can only 
guess that you want eme information about 


‘calorific 


2-49 | cored hole, it will 
64 will take the most difficult wa 


mastic in turpentine.—N. E. 


them, if over a gas flame or over the 
t, | coke fire, holding the thiskest end next the heat 


wers and intensity. Wx. JOHN GREY, 
ytical Chemist, | Newcastle-on-Tyne. 


=76610].—Time BRequired.—It would take a 
constant 12}ft. head, or equivalent pressure, above 
4tt. Ain. from top of the tank to fill it in 18 min., 
and the top portion of the tank would be filled in 
6°84 min.—G. PINNINGTON. 
56150.)—-Time Required.—Supposing, the 
ail supp J- pipe is 100ft. long, and has a bead of 
6ft. It should then deliver 2356°2 x 3333 x 
3333 x 5 
100 + 50 x 3333 
The capan of the receiver below the inlet pipe is 
113 cu eet. Then 113 + 31 31 minutes re- 
quired to fill this ion. The whole receiver 
contains 163 cubic feet, requiring 18 minutes in 
filling; then 18 — 33 = 14 minutes occupied in fll- 
ing the upper 4ft. of the receiver, representing a 
space of 60 cubio feet. I think your receiver, 
under the conditions stated above, would fill in 
much less than 18 minutes. At any rate, you can 
oblige the E. M.” with the result of your ex- 
periment.— Yama. l 


(66151.]—Boring Lathe Heads.—To “ Ix- 
vrora.’’—I am sorry this has been overlooked by me, 
and tender my sincere apol to Uncas for 
the delay. e way I should do it is as follows: 
First, file up and true the underside of the head- 
stock so that it is perfectly true ; this, then, gives 
us a base to work from. Now we must proceed 
next according to whether or not the are 
cored out for the nae i they aro cast with a 

crease our difficulties. And I 
as tho illustration. 
We now fill up the hole or h if both ends are 
cast through, with a piece of the hardest wood we 
can find ; and then, peng the headstock on the 
pa bed of the 2¢in. centre lathe with a scribi 

lock we carefully find and locate the suas 
centre where the mandrel should run. Having 
marked this off on our wood plug, which should be 
smoothed off and well chalked to make our marks 
clear, we ascertain the external size of the bush in 
which the mandrel is to run. And having ascer- 
tained this, we strike off a circle on both sides, on 
the cast iron itself, and mark the circle by centre 
unch marks. A second circle, 1-16th or 3-32in. 
er, again should be struck and centre - punched 
. Now we must see what tools are available. 
We want a Morse twist drill, say Jin. diameter, and 
having marked off on the wood plug a zin. circle, 
and another one a trifle we fix the dri 
Previous to boring we, - 


= 31 cubic feet per minute. 


circle that it has net N at all, this being 


plug in the back centre in the same way. What 
we now want is a cutter bar, turned down in the front 
part to the exact size of the Morse drill —viz., g in. 
and with a catter 1- 186th smaller than the finished 
hole, bore out the wood plug and the cast iron at the 
same time, the bar being carried in the wood plug 


in the back end of the casting serving as a guide, | rad 


Next we must get either a rose-bit ora milling 
cutter, and, securing it to our cutter bar, take 
another cut ugh the already trued-up hole, 
taking it smoothly out to the full-finished size. We 
now bore the back centre, using the front - bored 
hole as a guide; and when this is got out to size 


our difficulties are over. Su the head- 
stock is cast solid, the job is easier far, as then it 
means drilling a hole both sides, so as to 


come exactly in the sori lines; and the east 
iron, of course, makes a far better guide bush for 
the bar than the hard wood plug. With carea 
first-rate job can be made in either way. I trust 
this will enable you to do what you desirn.— 


156152.]J— Tempering Steel.— What you should 
do is to heat the tools up to a blood red, ora 
little more, according to the class and quality of 
the then pl vertically in water ‘een wil 
now (or should do) that you cannot file them. 
Next you temper them as follows: Brighten on the 

i one or more faces of the tools, then 


and you will see the colour come and Tou 
must then cool off 6 


parently trying 

o ion; but this is not possible, unless you want 

the tools dead — g 

(56165.)—Dry Rot—Borer—This query should 

not be headed ‘‘ Dry Rot,’’ as that has nothing to 
ith the holes bored in his furniture 


1 troubled 


all the insect tribe; but very great care must be- 
taken in its use, as it is one of the most virulent 
poisons we possesa.— B. So., Plymouth. 
[66156.])—Chemical Action in a Chromate 
Cell.—On being heated with strong sulphuric acid, 
potassic dichromate is decomposed with evolution 
of oxygen, thus— 
K,Cr O; -+ 4H,80, = Cr,(80,)s + K,80, 
205 992 398 174 


29 
+ 80 + 4H. 0 l 
48 72 687. 

If the sulphuric acid be dilute and cold, there is @ 
tendency to this reaction, which, however, does 
of taking up the Uberased. oxygen also, present. 
0 ing u oxygen present. 
In the make cell the SO, of a moleoule of acid 
combines with some zinc, forming OZn8O,. The 
liberated hydrogen displaces the hydrogen of the 
next molecule, and the . of that 
molecule turns out the hy the next one, 
and 80 on, until the carbon plate is reached. Here 
the hydrogen has no H, S0, upon which to act; it 
therefore conspires with the acid to break up the 
chromate molecule, and we have the reaction— 


K.Cr,0, + 4H,SO, + 3H, = Cr,(80,)s 
295 392 6 393 


174 126 693 | 
The change is rendered evident by the gradual 
alteration of colour, from the orange red of 


chromium acting as an acid, to the dark le of 
chromium acting as a base. The solution y 

contains potassium chrome alam: but I do not 

think it would pay for recove . WI. JOHN GREY, 

F. C. S., Analyton Chemist, Newcastle-on-Tyne. 


[66156.] — Chemical Action in the Bi- 
chromate Battery.—If querist can refer to p. 17, 
Vol. XXXVII., he will find an answer to his quey. 
It appears that the zino dissolves in the and 
liberates hydrogen, which reduces tho potassium 
bichromate, thus :—K,Cr,0, + 4H, 80. + 3He 
= K,S8O, + Cr, (S0), + 7H,O. Zinc sulphate, 
potassium sulphate, and chromium sulphate are 
thus formed, and the pot. and chrom. sulpha 

ise together with 24 molecules of water 

form chrome alum.” The solution does not be- 
come black, but very dark green, which is the 
colour of the chromium sulphate formed. I don’t 
think any practical use can be made of the nioe op 
liquor unless the salts can be separated, whic 
wouldn't be worth the trouble. — R. A. R. 
BExNXETT. 


[66163.]—Mandrel.—F. Shak has bent 


A | the nose of his lathe mandrel, showing thet it is not 


hard-tempered, and he can bend it rig 


tagain as I 
week, by the careful use of 3 


did mine 
-B. So., Plymouth. 

56167. — Developer. This is a very good de- 
veloper, and not particularly slow if used cor- 


rectly. You do not develop your plates long 
enough: You should go on not only dir the de- 


pa has been through the fixing operation it will 


Fry’s plates are very 
dafl 


likely all will come rig do not see why a 
c.d.v. should take a shorter time than a cabinet if 
the developer is the same s If you do not 
succeed now, write again.—R. A. R. BENNETT. 


156167.) Developer for Dry Plates.—“ Jay 


holding the ; 
1 the Tu of de 
gave up the common 
eai A with a stock solution developer. 
ammonia as 


have found the 8 work with much more 
regularity. I shall beg 
formula I use. A 


minutes. ae are a long 
2 it wi 
kan oe, and be slow printing.— A. PUMPHREY. 
[56170.])—Microscopical.—It depends on the 
user. Myself I cannot see so clearly in a bi 
as in a monocular. 6 Practi 
by G. Davis: The Mi 
ithes; or How to work with 
by Beale.— E. A. TINDALL. l 
. should most 
vise Mr. Barnett 


r 


general work, and also for 


iat, by J. H. 
‘Microsoope,’” 
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is troublesome to work with, and is also 


expensive. By a single microscope I do not 
mean a simple micro but a compound instru- 
ment with one tube. For beginners, I can recom- 


mend Common Objects of the Microscope,” by 
the Rev. J. G. Wood (Routledge and Sons), or 
‘Tho Microscope,’ by the Hon. Mrs. Ward 
. (Groombridge and Sons). A beginner might also 

read an article in the Journal of Microscopy for 
January, 1885, by Mr. Latham, on ‘‘ The Mi — 
scope, and How to Use It.“ — ENAL.. 


[56170.]—Microscopical.—H. T. Barnett is 
sure to get o ing opinions to hisquery. Micro- 
ists may be divided into two schools—those who 
d microscopes, condensers, test plates, and 
diatoms their hobby, and who think that a month 
is well spent in resolving whether or not a diatom 
valve is sunk, or level with the surface: men of 
this school generally go in for binoculars. The 
other sehool are those who use the microscope as 
means to an end—namely, kuowledge with a view 
to benefiting the human race, such are Pasteur, 
Virchow, inghausen, Koch, Klein, &c., &c. : 
men of this school invariably use the single plain 
microscope ; 80 do analysts, and also the large class 
of microscopists who use the instrument for trade 
pa ripe such as brewers, calico printers, & I 
not know of any better books in the English 
language than those of Carpenter or Beajé; but if 
you can read French, you will find /Ranvier’s 
‘Trait¢é Technique d' Histologie verf useful.— 
B. Sc., Plymouth. 


[56171.]—Gas-Engine.—I would npt advise a 
vertical engine at all. The horizontal, in m 


opinion, is far better. Clerk's engine Na hori- 
zontal, not vertical, one. I must, I think, draw 


your attention to the cost you will be involved in 
in patterns, &c., for making one engine, and I fes 
it would never pay you; in fact, commercially, it 
would be far cheaper to be a second-hand engine 
than make one for yourself. If you decide to go 
on and do not mind the expense, I will do my best 
to help you; but you are entering on an expensive 
riment. I wish to place the matter honestly 
ore you now. If you proceed you cannot then 
blame me for involving you in a large outlay. 
Let me also know what horse-power, about, you 
want—not nominal, but actual. It is, of course, 
quite on the cards that an engine specially designed 
might not work perfectly satisfactorily, because 
other patantees would have to be kept clear of, and 
the way is now pretty well closed against any more 
; new gas-engines without infringing pre- 
vious patents. —INVICTA. 

56175.) — Books on Herbal Medicine. — 
“W.M.” will find Culpeper’s as good as any; but 
as all the useful herbs now come from America, 
perhaps some one will tell him whether there are 
any books published there which will suit him. 
Let him Lescher’s Elements of Pharmacy ”’ 
and Squire’s ‘* Companion to the Pharmacopoeia ”’ 
—unless, indeed, he wants to set up as a Her- 
talist.” If that is his object, of course, sorry I 
spoke. —N. E. CHILD. 

456177.I—Barthen ware. Try a slip com 
of 4 parts of ordinary white ware potter’s dall clay 
and 1 part of dried ground flint under the glaze; 
if that presents any difficulties in the way of crack- 
ing or — add a little plaster of Paris and 
sand.—Portzry Ton. 


(56177.] —Earthenware.—In all the potteries I 
am acquainted with white clay is used for producing 
white earthenware, and the idea of colouring 
earthenware white would be treated asa joke.— 
B. So., Plymouth. 


[56179.]—Bort.—In answer to Carbon,“ I 
would say that Carbon ought to know more 
than I do as to the nature of bort and carbonado, 
seeing that carbon is the base of each. Bort is 
diamond gem splinters, or impure diamond; car- 
bonado is the samo material as diamond, but not 
erystallised. Save for, or by reason of, difficult 
processes, which some even doubt to this day, 
neither diamond gem nor bort ' (impure diamond) 
nor carbonado can be manufactured. I should say 
that both are Nature’s products, and, paces 
speaking, cannot be manufactured.—Z. Y. X. 


[56183.]—Force and Motion.—The 8 7 with 
a horse pulling at each end will be strained eqaal 
to the pull of the strongest of the two horses only. 
With a of cord suspend, say, lcwt. to a 
s spring balance attached to a nail in the 
g wi represent one of the horses 
e other horse; the Haex Angen will 
point to 1121b., and this is the strain on the cord, 
spring, and the nail. Respecting steam-engines, 
promera on tho 2 and its cylinder cover 
are in equilibrium under all conditions.— YAMA. 

[59103 a and Motion.—Su one 
end of the rope was fastened to a wall, and a horse 
at i b., clearly 
the If the re- 
wall is replaced by a horse pulling at 
other end with a force of the same magnitude, 
effect on the rope will aot be varied... Similar 


55624. 


reasoning applies to the case of the piston and 
cylinder cover.— Wx. Jonn Grey, F. C. S., Analyti- 
cal Chemist, Newcastle-on-Tyne. 


§6185.j—Astro. O.G's.—In oblique refraction 
t is separated into colours. Any small portion 
a convex lens is a prism, so that the focussed 
rays are seen to have the prismatic colours, and, 
therefore, an image is fringed with these colours, 
and is also indistinct, as they are not focussed at a 
int; but the de in which this takes place is in- 
ependent of the focal length of the lens, and so long 
as the aperture is the same, the de of colour is 
the same. Hence, by increasing the focal length, the 
edge of php ape the same, while the image 
is magnifi a given eyepiece in proportion. 
And so the 8005 a 85 our ay be reduced to a 
minimum, and be practically made invisible by in- 
creasing the focal length. Hall, in 1729, conceived 
the idea of an achromatic lens ; Dollond, in 1758, 
brought it to perfection. This principle enabled 
the opticians to dispense with the great length of 
their telescopes. Com a modern telescope with 
the 150ét..one of Hevelius’s, and the old method of 
correction—for-eh?omatwem_is obvious. Ido not 
snow off-hand what size teléBtope ini 
but I venture to think this explanation 
for the object of your wonder.—E. A. TN 


[56186.]—Gum for Micro. Slides.—What is 
5 difficulty? Do the labels came off the 
Fe uses? If so, use a gum made of gum srabic 
Toz., powdered gum be fp toz., water l}oz., 
acetic acid 20 drops, and they will conreoff no more. 


li 


y | —R. A. R. BENNETT. 


56196.]J— Gas Holder. Tape soaked in a mix 
of DUH Nn red load Lad along the jon; 

ad-the plates riveted; naterial used now, I 
believe, by the principal gas-holde¥ ers. If 
not to be used at once, it is better to soak in boiled 
oil alone, as the red lead cracks if allowed to dry. 
—Srop. Inst. C.E. 


Be de ar ire Holder.—Tape, saturated with 
lead and oil, is now generally used in the best 
class of work. Ordinary string was formerly used, 
and is now sometimes; but the tape makes the best 
and soundest joint.—W. M. 


56200.]—Diamond Oarat.—The word carat 
is derived from the name of a plant, the seeds of 
which were used for weights. It is 3°17 grains, or 
2054 WX. Jon Grey, F. C. S., Analyti- 
cal Chemist, Newcastle-on-Tyne. 


[56200.]—What is a Diamond Oarat ?—151} 
English carats go to loz.—i.e., 480gr., so one carat 
= 3'l7gr. The French carat is 3:8gr., United 
States 3·2gr., Dutch 3·0gr. Mr. Emanuel no doubt 
means 5 gra ins, of which go to the oz. 
—R. P. G. 


56201.]— Fixing Battery Plates.— As far as 
I understand your description, the battery is the 
shape usually employed. If so, why not use the 
brass screw clamps, which are made on purpose for 
fixing the zincs to the board, and can be obtained 
from 1 electrical dealer, such as Dale, 26, Lud- 
gate-hill, 


Q mace 


E. C. ?—R. A. R. BENNETT. 


[56203.|—Ohemical Affinity.—It is quite im- 
possible to deal with this subject within the limits 
of a reply; but if the Editor approves, I will 
send an article next month.— W. JOHN GREY, 
F. C. S., Analytical Chemist, Newcastle-on-Tyne. 


UNANSWERED 


QUERIES. 
— — 

The numbers and titles of queries which remain unan- 
swered for fire weeks are inserted in this list, and Uf still 
unanswered are repetted four weeks asteruards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors, 


55617. Pump Rods p. 489. 

Template for Ventilator Top, 439. 

. Bepainting Railway Carriages, 439. 
65634. pogas er, 439. 

55635. To Mr. J. H. Evans, 489. 

. Threshing-machine Engine, 439. 

. Axletrees, 440. 

G.N.B. Locos., 440. 

Engineers Paint, 440. 


. American Organ.—To Mr. Fryer, p · 527. 
527. 


Brake Failure, 628. 
„Internal Resistance of Battery, 528. 
tes in Guano, 528. 
Farms, 528. g 
Steam Launch. To Vortex,“ 628. 
16. Tramway Engines, 528. 
66918. L. and S. W. Kn „ 528. 5 
88920. Hiecbrio Bells. Do Oentre Seconds, 686. 


- | using it. It consists of a box with ac 


again after being fastened on with the gum |}, 


QUERIES. 


(56207..—Clock Repairing.—I have an 
clock which atope the clockmakers tell me it is worn 
out. I have looked at it, and the train seems 
and the holes and pivota as well; the only thing I can see 
is the face of che pallets seem a little worn. an 
reader suggest anything Ican do to make it go? 
see no reason why it should stop. I have looked through 
back numbers of the E.M.” and see nothing on clock 
mending, so perhaps a few hints may be useful to others 
as well asmyself.—A Many TEAM“ Supsoaisss. 


56208.]—Train Indicator.—While waiting at a 
suburban railway station one day, I noticed in the 
ticket collector's box, which was below the platform, and 
so placed that he had no view of the platform; an 
indicator with a dial marked train in on one side, and 
train out on the other, and a pointer moved from one to 
the other, according as the train went in, or went out of 
the station. Could any brother reader tell me how this 
apparatus works 1— MIKROS. 


(56209.]—Sunshine Recorder.—I have seen some- 
wherea description of a sunshine recorder, invented, I 
think, by Capt. Abney. I should very much like to make 
one if it is not patented, and would be obliged to any 
fellow reader who could give instructions for making an 
bottom, on 
which rests a piece of sensitised paper, on which the sun, 
shinning through a hole in the lid, traces a black line, 
but beyond this I know nothing about it.—Mixeos. 

56210.]—Electro-Plating.— Will any reader inform 

me howto prevent the crystals forming on the cathode ! 
I have adhed silver to the solution and fresh cyanide 
wijHout effect. The crystals form on all the edges of 


Ak, and at times some streaks of brown are seen on 
the Mork I— OR I TROUBLE. 


56211.)—Water Pressaure.—Will any reader give 
simple rule for finding the height an fire-hose 
jet will throw, with a given pressure, at the same level 
as the jet ?— ENGINEER, 


(66212. ]-Dr. Johnson's Opinion of Mechanics. 
In his Dictionary he describes a mechanic as a low 
. n. Can you tell me whether mechanics of the time 
of Dr. J. were low, according to the present derogatory 
signification of that term, or does the Doctor mean they 
were merely persons in a humble or Jowly position in 
society !-C. H. 

88213. Common Red Ware.—To S. Amman. 
Will you kindly oblige with the following information 
about common red ware ! Percentage composition of red 
clay suitable for this ware ; mesh of lawn used to sift the 
slip; is the clay made on a slip kiln? Are the 
jowis thrown on the wheel or moulded! Are glossed 8 
in this class of pottery fired biscuit first, or only one fire 7 
Are seggars used! What is usually time of firing and 
temperature at maximum for biscuit and for gloss 1— 
Porrrry Tecnu. GA 

[56214.]—Ohristofle.—Could anyone tell me what is 
the composition of a compound metal called christcfle, 
and often used for imitating silver for spoons and folks, 
and also the proportion of silver it contains !—W aps. 


156215.]— Nickel. Is it possible to deposit nickel on 
glass, in the same way as silver ? If not, could a film of 
nickel be deposited on the silver film? — C. L. 
TWEEDALE. 


[56216.)-L. and S. W. Express Engines.— 
According to the number and dimensions of the tubes in 
these engines, as given by “Meteor” in Exdrisn 
Mecuanic of 13th inst., I culate the heating surface 
to be 1,G01°3 square feet, and not 1,051°13 square feet as 
quoted by ‘‘ Meteor.” Will Meteor“ (letter 23944) 
kindly say how this discrepancy comes about? E. M. 


(56217.J)—Solar Ecelipses.— T) Mr. Psanson. —1 
should be glad to learn your interesting method of 
computing eclipses, but I cannot understand all the steps 
of your calculation. Will you kindly show me how to 
find geoc. lat. and long., and also how the diagram is 
constructed, and what is meant by diff. of decl. and X 
coos. D? Iam likewise puzzled with the last two steps in 
Element II. You see I want a good deel of instruction, 
a perhaps than you will find it convenient to give me. 
Mx. 
` (poms Taek ance Olock Dials.—I want to make 
a double-dialled drum, size of dials 80in., to be driven b 
electricity from_an ordinary m regulator. Wan 
to know—best driving action to prevent derangement of 
hande by wind or other external force, description and 
size of magnet, what battery, size and number of cells, 
how often to close circuit, what wheel of lator to 
make contact, description ef contacts ; are platinum con- 
tacts necessary or desirable -A BARBARIAN. 


(s6219.|—Edges of Old Violin Belly Splinter- 
ing.—Could any correspondent suggest a kind of varnish 
or polish that would lie on and ere, so as to preven 
a silk handkerchief being caught by a splinter on the 
edge of the belly, when rubbing the violin over after use t 
The splinters are caused by old age, seasoning of the 
wood, and by wear and tear.—BumsTaaL. 


(56220.)—Mfedical Ooil.—I have bought a 
much out of repair. Both primary and secondary have 
been taken off; on base board is a little three-way 
switch arrangement, the lever can be turned on to any 
of the three studs, but all trace of connections gone ; 
other work all complete. Will some reader tell me how 
to arrange the secondary with the switch, as I suppose it 
has been #0 1-—BELECTRIO 

[56921.J]—Blue Shadow.—In July, 1883, while 
travelling on the Rideau Canal, in Canada, the sun being 
ed by haze as to present a conpery a pearance, 

was read- 


The same was noticed by other 555 a 5 helo 
overhead 


entering 


Ad aie nDe diminiabes as dar: a — 1 
would be pleased fo have an . QAXLER-. 
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188 222.J— Testing Pressure Gauges, Safety- 
Valves, &c.—Would some correspondent kindly tell 
me if I am rightin the following 1 The cylinder in sketch 
is lin. bore ; the boss A on top of the cylinder is to con- 
nect to safety valves, &c.. to be tested. Now suppose 
water were forced into the cylinder at B by a force- 
pump until the piston and rod were forced down, and 
the weight E lifted by means of the cord D running over 


the pulley C. Supposing the weight E was exactly 
£0lb,,am I right supposing the pressure in the 
cylinder B would be 201b. on the circular inch, and, of 
om the gauge or safety-valve that was being 
In the case of a safety-valve the weight might 
be moved aleng the lever just till the valve blew off; 
the lever might then be marked 20lb. at the place where 
the weight wss hanging. I am aware there would be 
the friction of the piston and the rod, but if the apparatus 
was well made, that would be very slight—I should think 
scarcely worth taking into account., If the cylinder B 
was bored out 1 8-16in., would that make it equivalent 
tow square inch! An answer to the above questions 
would oblige— Jaor. : 


[56228.]— Grinding and Polishing Plate Glass. 
—I wish to grind and polish some pieces of plate glass, 
6in. by Gin. Should feel obliged if some one would 
describe the machines used for the purpose; I wish to 
work them very true.— W. J. B. 


58224. — Dynamo. — To Ma. BOTTONE AMD Ornere. 
—I went to make a small dynamo to be worked by a 
4 man power engine, to light 6 10-c.p. 10 volt incandeso- nt 
lamps. Will you kindly give me aize and weight of wire 
He armature and field magnets, and oblige—A Constant 

BADER. 


(58225. Spray. Requiring to convert a liquid 
colour into spray, I made an apparatus like this: Two 
tubes soldered on opposite sides of a tin plate, the top 
one having nicks in its circumference so as to ßend jeta 


of air at right angles to a ring of small holes in the is 


plate communicating with the lower tubes, so that the 
air jets cut across the water jets. But I found that the 
thing would not act; the water, so far from 1 ising in the 
tubes, was depressed, and not a . of spray produced. 
Why was this !—it ought to hive acted.— S. R. Pa CE. 


158226. Frame Gilding.—Can any of our corre- 
spondents pat mein the way to obtain a knowledge of 


gilding and burnishing for picture frames, called water 
puding- -this to distinguish it, I believe, from gilding 
n oils? Please say how frames are pre the 


white, and also frames for regilding ? there any 


work published on the subject — C. C 
1 any of your kind rea ere 

me best practical means to obtain a nearly 
perfect vacuum in a vessel, say 1 cubic foot? What 
would be the pressure outside square inch? Also, 
can a vacuum 
as to hold another one in front of it which will have to 
stand a friction of 5lb. per square inch, and if india- 
rubber could be used as packing between the two plates ; 
if not, what is the best material for packiog, or to make 
a perfect joint between the two plates i!—Oxz M RO 
Waxts To Kxow. 

(56228.)—Storage Batteries —Will some kind 
reader of ours very kindly give directions for making 
a simple storage battery, suitable for fairy lamp 
that co charged by six good sized delle i 
An answer to this would greatly oblige—Lox. 


(56229..—Cholera Baoillus.—Can any reader of 
“ ours ” shortly state, what is the scientific aspect re- 
garding the nature of the above, at the present moment! 


158230.) —- Submarine Light.—Having heard that 
such lights are in use on the Norwegian coast, for the 
purpoee of attracting the fish, ifany of your numerous 
correspondents could advise me where they can be had, 
together with directions for use, they will confer a great 
benefit on fishermen ? The electric light could be utilised, 
but is too costly and cumbrous.— TRAWLER, 


(66231.)—Dynamo—To W. H. E.” axp oruzns.— 
I have a smal! Brush dynamo, A. 11in. diameter, known 
sa a 2,000 c.p. machine, 1,200 rev., 14 h. p., gives about 
10 ampères, 60 volts. It is too now for my use ; 
3 arc lamps. I should prefer to have it arranged to give 
from 4 to 6 volts’ for experiments in électro-metallurgy. 
How would this do! Rewind 4 coils with 6sd. 16 wire and 
connect to one set of trushes for external work; the 
other four coils to be used wih remaining set uf bru hes 
for F. M. only, to be run at 1,600 '— Poss. 


[66282.)—-Photographing Sunspots.—I havemade 
a din. mirror of luft. 9in. fo.us for the above purpose, 
and succeeded in taking several fair nezatives, showing 


number and position of spots; but in prin on the 
ut unl sensitised paper, unless print-d very eep, the 
delicate spots disappear during toning and fixing. Is 


there anything better than paper for the purpose? ‘Can 
any of our astro-photo readers help!—Tue Optica, 
BsıceLAYER. 


eine = Intensity: Ooil.—I am makiog an intensity 
coil, in gh which is 6in. bard I have wound Ael, 
two layers of No. 16 c.c. wire for primary, and have 
half a pound of No. 36 s.c. wire for secondary. How 


per 
made at the front of a rigid plate so | their 


many square feet of tinfoil should be used in condenser ! 
What battery power should be used, and what length of 
epark may I expect ?— E. H. J. 


(56234..—Wimshuret Machine.—A great deal 
has been said in Oure about the Wimshuret machine, 
its construction and the length of eparke it is capable of 
emitting ; but uothi g (at least nothing has ever caugh: my 
eye) cuncerning its application to the sciences. 1. I 
would like to know, for instance, to what extent a set of 
18in. plates would be applicable to the illumination of 
vacuum tubes, Crookes’ tubes, Plucker tubes ; and 
whether the current generated is strong enough to 
vapourise meta's between carbon points for spectroscopic 
purposes; and, in a general way, what can be done with 
the machine in an experimental way? 3. Should the 
plates be ground on the periphery, and does the 
efficiency of the machine in any way geped on the 
thickness of the glass discs; if eo, what thickness corre- 
sponds tothe maximum effect ?—SPECTRUM. 


66285.]—Medals.—I have a silver medal. On one 
side there is Jesus Christ asleep in the boat and some 
men trying to awake him, and around it is the following 
inscription ; Intempestate Securitas. On the other side 
there is St. George and the Dragon, with these words: 
S. Georgivs Eqvitvm Patronvs. Would any reader give 
me any information respecting the above !—PsxwitTa. 


158236. —- Boring Mill.—To ‘“Insvicra,”—Men 
thanks to Invicta for his prompt answer. What 
want at present is simply an idea of your smaller machine 
to be driven by hand, and bolted on to the front or 
tiange of cylinder. Is boring bar, a serew, or is the 
head keyed on to it! Also, I want to know how feed is 
applied to head (with cutters on boring bar) as the head 
has to travel the whole length of cylinder? Do they 
generally put in tbree cutters on head, and do all three 
cut at once? No. 1 to take firet or roughing cut, and 
No. 8 the finishing cut. An early answer, with sketch, 
if possible, will be most acceptable to—HoxBRE. 


[66287.)—Cylinder.—I have a slide-valve cylinder, 
Siin. bore by 641n. stroke. Will any reader kindly give 
me a section of slide valve for it, showing lap and lead of 
valve? The widths of port are as follows : Steam ports, 
fin. by fin. ; exhaust, din. by zin.; metal between steam 
porte and exhaust, 3-16in. Also, what power will it de! 
Any advice, concerning setting of eccentric of same, will 
be thankfully reczived.—J. Gipson. 


(56238.)—New Stam Motor —wWill “ Invicta ” 
kindly send full particulars of his new low-pressure 
steam motor, with sketch and dimensioas, if possible ! 
It seems to be just what I have been looking for—a safe 
motor up to about 4 horse power.—Sars STA. 


[56289.]—Filtering Acids.—Can any reader kindly 
inform me, what is the best and cheap-at media for 
filtering an acid solution through, in quantities say, of 
60 gallons per 24 hours! Ihave tried sand on the top of 
cotton wool, but this soon gets filled with precipitate. 
It is the filtrate I am anxious to obtain, the precipitate 

useless.—F. G. S 


[56240.]—Tug.—I have a boat bft. 6in. overall, 10in. 
inside grentest beam, and 7}in. deep from floor to deck. 
I wish to tit it up as a tug. What is the most pewerful 
boiler and engine I can put in her’ I am going to make 
men Would it be ube = have Sog wheels on 

e t to get a greater Speed want it for racing 
with other models -she has fine lines.—F. C. S. 


(56241.)—Lenses.—To Ma. NxLSOE.— Perhaps our 
kind friend, Mr. Nelson, would tell us the size and focus 
of those two lenses, and their distance apart, which he 
recommends for making his simple and moet excellent 
condenser (see letter 28998, page 34). Would not a disc of 
blue glass be an improvement, and ring stops such as are 
in Swift's and other expensive condensers !—E. B. F. 


(56942.)—Dynamos.—I want some information as to 
the method of calculating the E.M.F. of dynamos, from 
dimensions and speed of rotation I— WX. Joun 
Gury, F. B. I, Analytical Chemist, Newcastle-on-Tyne. 


(66248.|—Fuses for Projectiles.—To “‘ Garrow 
Gunka.“ — Will “ Garrison Gunner kindly state what 
fuses are now in use in the service ? In connection with 
the deplorable accident at Shoeburyness, we read of 
“base ”? on fuses, with delayed action,“ to me 
entire novelties. When I was inthe R. A., a few years 
ago, the fuses we used were tne G 8. Pettman, and the 
Boxer wooden time-fuses for M. L. and B.L.R.O. ; also 
the “E” time, and the C“ percussion for the 
Armstrong B. L. guns. Are these fuses stili in use, and 
did they ever succee! in making a concussion“ fuse 
that they used formerly to be so hopeful about 1— 
Ex.Gapsison GUNNER, 


(56244.|)—Skrivanov Battery.— Will some kind 
reader tell me how to construct the above battery, and 
the cost of making and recharging it! I suppose the 
chloride of silver is the most expensive part.—Accumu- 
LATOR. 


(56245.])—Britannaia Company's Foot-Power 
Circular Saw.—On 26 it is stated that a foot- 
power machine will, from the impetus given to it by the 
foot, cut 3ft. Bin. of mahogany lin. thick, after the power 
(foot of a man) has been withdrawn. Will anyone come 
forward and say that they have actually seen the facts 
stated in the above statement! It seems to me so extra- 
ordinary that I ask be queen. From the drawing the 
saw only makes, say, fifteen revolutions for eu a tread, 
or is the perspective bad 1—Z. Y. X. 


[56246.]— Legal.— B. is in a certain business, and 
takes a partner, C. B. has a house, used asa private 
residence, and also as a place of business. He 
sublets this house to C., taking another house 
himself, both houses being taken on a lease for several 

ears to suit the partnership. After a few months 

represents to C., that if they dissolve tnership, a 
much more lucrative business can be taken up by B 
who promises to employ C., and take all expenses an 
risks caused by the change, representing that the house 
leases are ata premium. The business partnership being 
cancelled, and B. being unabie to pay the rental of C.'s 
house (the house now beiog empty and uniet) how should 
C. proceed? If the landlord takes possession of the 
house, is the a 5 cancelled ? ne C. is unable 
now to pay anything, bat engages in another prosperous 
business, can the landlord; leave the house empty and 


sue C. for the whole amount of rent due? How should 
C. proce to save present expenses and further 
liabilities? The house is a London one, let on the ordinary 
seven, feurteen, or twenty-one years lease.— W. H. B. 


156247.) — Photographing E vings and 
Plans.—To Ms. Laycasrsr anp OrurRs.— With a 
lens averaging one second exposure for landecaping in 
ripen Ya what would be probable exposure for taking a 
n ve of above? How should the engraving be placed, 

should there ba any variation of developer to that 
usual in goin pistes! I cannot succeed after many 
attempts.—M. E. N. 


(56248.}—Turning Cast-Iron.—Will any fellow 
reader kindly inform me the best sort of tool to use, to 
take the hard crust off a new lathe-cone, as | want to 
turn and groove it. Having not turned any befove, it 
seems to take the edge off every tool I use !—Jim. 


[56249.}—Electric Bell.—I wish to make a single- 
stroke beil, armature suspended on pivots asin general 
use for mining gongs, diameter of bell to be 8in., No. of 
cells, eight ; dis‘ance over which it will have to 
work, Give size of cores, quantity and gauge of 
wire ; also as above. but for a 10in. bell, to work over 
2,000yds. with 10 Fullers.—Grax. 

156250.]J— Engine Making at Home.—Ref 
to 682, Vol. X U.,, on Engine Ma at Home, 
would it do for me to make every part half the size, as 
I find 3ft. too ? And let me know if the bed 
would do if I got it made of mahogany or boxwo2d, asl 
think a metal one is rather expensive.—SNvoxs. 


(66251.)—Australian Vertebrates.— Would some 
reader kindly tell me if there is any work published in the 
Britash Isles on Australian Vertebrates, or is there any 
book on Marsupials or Australian Mammals 1—Exar. 


(56952.]—Latch Opener. — Does anybody know 
inir hyran any tent eer latch 5 
su at it only requires a small power (two or 
three Leclanché) and that when once opened, it may stay 
ae a person e mes in and shuts the door ?— 
J. 0 0 


(56253.|—Alisarine Oil —Used for calico prints. I 
would like very well to kaow what would be the best 
thing to putinto this oil for padding the prints before 
steaming, to improve the red and clear up the white. I 
believe crystals of tin isa good thing, but does not work 
well.—A. C. M. 


(56254.J—Netting Square Mesh.— How can I net 
so us to produce square t—Anxxi0us. 


56255.|—Arranging Engine Belting.—I want 
eine j vertical pugmill from 4 horizontal engine shaft. 
The diameter of pulley on ine is 1ft. 6im., on pugmill 
3ft., with flange on lower side. What Should be the 
distanee between the two shafts, and wwhat elevation 
should the engine pulley have with respect. to that of the 
mill? In what direction should the strap rrun 1— T. M. D. 


(56256.)—Valve Gear.—Would some of our readers 
kindly the valve gear of a gas-e-ngine ? I am 
anxious to make a model, but am not quite clear about 
the arrangement of the valve ?—A BRCENT SUBSCBIBER, 


r Stand. — Will someone 
kindly me how I can best make a stead 
wooden stand for a small refracting telescope, whi 
is about 89in. long, and @in. diameter? I want the 
telescope to have altitude and azimuth movements, 
Please give dimensions, with small sketch if possible.— 
Om 40A. 


(66253.J—Reflecting Galvanometer.— Will some- 
one kindly ob me with the following detailsin the con- 
struction of a Sir W. Thomson's reflecting galvanometer : 
—1. Size of coils? 2. Best material for the reels? 3. 
Amount of wire for each coil! 4. Size of wire? 5. Any 
peculiarity in winding, insulation, &c. ’—Jox, 


[56259.)—Skrivanoff's Dry Battery.—On page 
119. No. 1019, Starlight ” described this cattery. I have 
a small incandescent lamp marked (3 1) which, I presume, 
means volts, to be used asa scarf pin. Will“ Starlight” 
kindly give dimensions for making one of these batteries 
that would light the above lamp 1—PENwWIrR. 


[66260.)—Wicker.—A receipt for making a coarse 
black dye, suitable for basket work before painting; cheap- 
ness and quick drying essential, will oblige.— Wicxsr. 


(56261.]|—Selen'te.—I have been recommended to use 
selenite for hardening my water for brewing poseg. 
Can any of your readers inform me, what it is chemicall 
composed of, and how many degrees of hardness it woul 
add to my water, if used at the rate of 21b. for every 25 


[56262.]-—L. and N. W. Tank Engines.— Why are 
Webb's double-ended S-whreled p! er tanks 
constantly turned on the turntable e tender 
engines! Are not tenders dispensed with partly to 
avoid turning 1— W. B. P. 3 


(56263.)-G. W. Compound Engine.—Wanted 
some particulars of a compound engine, said to have been 
lately placed on this line? What trains is it running! 


(66264.)—Mfechanics — Will any reader kindly solve 
the follo question ? Find the horse-power of an 
engine which will maintain a epeed of 20 miles an hour 
with a train weighing 50 tons, the friction being 1ulb. to 
the ton 1—ALTRHA. 


(56265. }—Lalande-Chaperon Battery.—To Ms. 
Josn E. CRAST E. — will you kincly give the partieulars 
of the above! How many cells would be required to 
light a 20 c.p. lamp? Kindly give the dimensions also. 
—A Youna ELROTRICIAN. 


[56266.]—Problem—Rolled Iron Joist.—Will 
some engineering student oblige 1— What sate load, 
uniformly distributed, will a rolled iron joist, reeting on 
columns, carcy, of the following dimensions—viz., 10in. 
by fain» mean thickness, jin. ; length of bearing, 15ft. f 
= ITA. 


Ir has been found that 17,000 stops are made on 
the Brighton Railway per twenty-four hours, only 


about 10,000 of which are regular station stops. 
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ANSWERS TO CORRESPONDENTS. 


— cas. San. — 
„ All communications should be addressed to the EDITOR 
of the ExcLisu Mrcnanic, 882, Strand, . O. 


HINTS TO CORRESPONDENTS. 


3 
No charge de 5 5 
8. No is made for 
pes, or replies. 4. Letters or queries asking for ad- 
of manufacturers or correspondents, or where 
tools or other articles can be or replies giving 
gach information, cannot be inserted except as advertise- 
mente, 5. No question asking fur educational or scientific 
~anbaedecaesoena yar eglabany pogenbon de tho ae 6. Letters sent 


do inquirere. 
„ Attention is especially drawn to hint No. a. The 
5 letters, queries, and replies is meant fo 
recep ap apie A00 id ton To tt i dager que 
ions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
lead to replies which are. The 
Colamn offers a cheap means of obtaining such informa- 
thom, and we trust our readers will avail themselves of it. 
GOOD FRBIDAY. 
Tur next number of the ExOLIsH Mecuanio will have to 
8 press some hours earlier in consequence of Good 
ida y. All advertisements for the next issue must 
reach the office not later than 5 p.m. on Tuzspay next. 


The are the initials, &c., of letters to hand up 
to Wedn y evening, March 25, and unacknowl=(ged 
elsewhere :— 


Barzs, Hexpy, axb Co.—Pall Mall Electrical Associa- 
tion. J. Wood.—J. C. White.—Armourer.—J. A. C.— 
Silex 8-adrift.—S8tudent.— Rev. Geo. Bishop — Arthur 
Mee.—J. J. Hammond.—C. J. R.—Porcelain.— M. A. 
—8. Arlidge.—Antares.—H,S.—W. G. P.—E. B. F.— 

ndergraduate.— Valetta.—Jno. M S. B. 

Hunt.—Adams.—J. H.—Invicta.— Annie. 

(It is doubtful whether a work gi the in- 

formation you require has been written; but if you 

send a stamped envelope to the publisher uf the Miller, 

Mark-lane, London, E.C., he will forward a list of 

books which he keeps on sale at his office.)—Mi:.na, 

Sowerby Bridge. (Weare under the impression that 

certain books are recommended in the Syllabus; but 

eee previous answer.)—W. E. Surrn. (You would 
prefer being answered by post.“ would you? Well, 
we do not answer by post, nor reply to such ques- 
tions as yours, as you will see on ref to Hints 

Nos. 4 and 5. You will find a description of the battery 

named by search the indices.)—BomssHeii. (By 

means of the theodolite, or a small telescope ri on 

a stand with an indicating plate.)—B. (Yes, 

have been produced artificially by crystallising carbon 

ander the influence of heat and pressure. See pp. 2, 

481, Vol. XXX., Nos. 781, 800, for an account of the 

ee of Mr. J. B. Hannay, of Glasgow.)—R. V. 

of Britannia means the English mark for 

silver of iloz. 10dwt. If the “lion's head is a 

it is the mark of the London Company, or 

tf it is the liom's head erased” then the article is of 

on make, and the metal is standard silver, and 
cannot be of earlier date than 8 William III. Consult 

Gee's Hallmarking of Jewellery, published by 

Lockwood and Co.)—M. 5 oline, or eau 

collante consists of any of the vegetable mucilages with 

a littla spirit and perfume. A quarter of an ounce of 

earrageen moss will make three-quarters of a pint; but 

if wanted to keep, add one-third of its volume of Bau 
de Cologne. Quince seed, gum.-arabic or tragacauth 
malt, and other substances yielding mucilage are us 


(The number 
somethi about 
thesubject. There is a diagram in last week’s issue 
which will show you how the wires are arrang 
there is also the index, by the aid of which you can 
refer to descriptions which will auit you. The primary 
wire is connected to the secondary, which is smaller, 
and you can continue add coils of finer wire, bning- 
ing out ends at each junction, so as to get different 
pay ba of pow r.) -A Recesr SUSI. (For so- 

automatic or self - ae fountains, see Nos. 459, 
662, 801, 967, 978, 974.)—A Stupexr. (Why not pro- 
eure the Calendar! No limit to age; but how long it 
takes depends on a — See the 
indices of back volumes.)—A. O. K. ee 476, last 
rolume, and the indices generally. . E. W., Ade- 
laide. 


Engine,” publiehed in the ‘‘ Weale’s teries,” you will 
no doubt at the booksellers ia yuur city.) — OftIIx. 
(Ses the article un butterine in No. 1080, and look 
the indices generally under that head and oleo- 
margarine.)—Svussrx. (For the manufacture of — 
wheels, see p. 297, No. 845; bat perna you will find 
something in this number to suit.)—Pagar. 1 

tions for making the Wimshurst Intiuence 
were given with illustrations on p 5 last volume. 
See aleo the index of Vol. XXXVI, many replies 
Full as ya description is, 
electrical condi- 


i for you do not evea show the position of the 
“proahes ” they muat touch exactly opposite sectors. 
The discs should be as close as possible, and should be 


with 
disulphide of carbon; but for N to the tires most 
Panas aala by ne deales 9 celle reduita) 
pre sold by the ers in cycling requ . 
—A. Baows. (Why should it corrode! Is it corroded 
now! The best way wili beto keep it thoroughly clean, 
and dry out carefully after using it.)—Scawaxrz. (If 
you will say what is to be erstood dy tinning.“ 
we may be able to help yon. If you mean coating 


— 


metals with tin, we do not think you will find a. prac- 
tical treatise,” but there are articles in the cyclonwdias 
and ın the back volume-.)—J. W. A. (Most likely it 
was not received. You do not give any idea of what 
sort of information you require. The details of con- 
struction would be found in the technical papers about 
the time of its completion; but we know cf no book 
giving the necessary information up to date.”)—J. B. 
(Indisrubber can be dissolved in bisulpbide of carbon.) 
—Tixuas. (The blades of the fan / rhould bave very 
little clesrance, and run towards the outlet. It is im- 
possible to say what is the matter frum your sketch 
and description. Perhaps go expected too much.) 
G. R. K. (See p. 474, No. 981; but do you think 
violet would be eo extensively used if it were possible 
to make a black equally as good 1) —-Scor. (A calorie is 
the French thermal unit the quantity of heat required 
to raise one kilogramme of water one degree of the 
centigrade thermometer; it is equivalent to 22 British 
thermal units.)—Jas. Dovatas. (If you procure the 
catalogue issued by Mr. Fletcher, Museum-street, 
Warrington, you will see illustrations of the burners 
and stoves required.)—Botanist. (Cyclosis is a term 
used to denote the circulation within the cells of vege- 
table tissues. It is best observed, baps, in the leaf 
of Vallisneria spiralis, but can be viewed in Anacharis, 
Chara, Nitella, or in the common Frog-bit—all aquatic 
plants.)—Jaues Suaw. (See the articles on photo- 
mechanical printing processes, pp. 173. 194, 215, 236, 
last volume; p. 550. No. 961, and the indices generally.) 
—8.C.8. (Ind iarubber stamp-making described in 


No. 836, p. 94. It has been frequently explained that 


they cacnot be made without apparatus.) - E. M. L. 
(Egg albumen —see p. 338 last volume, and the indices, 
or several recipes have been given.) — W. K. (We 
bave heard of it before. If you believe that a few skeins 
of black silk cured you of lumbago, we have no wish ty 
disturb your belief. Six months seems a long time for 
so remarkable an electric bet.’? We are unable to 
find the query.“) -AxxlOUSs. (Carbon tracing-paper 
is made by melting together 6 parts of lard and 1 of 
beeswax, and, as the mixture cools, stirring in sufficient 
lampblack to give the desired colour. Apply to paper 
whilst stil: warm, using as litde as possible of the mix- 
ture to obtain a good cost.)—H. Harris (Che ques- 
tion has been recemly answered. See p. 547 last 
volume, and p. 66 last week. You must pay the com- 
pany a royalty for being allowed to use the inst: umente, 
and arrange with the local authorities as to the erec- 
tion of the wires.)—Anxious, E.B. (We do not know 
whether it is possible to get rid of ‘*tubicles on the 
lunge. You had better consult a medical man.)—C. 
Henny. (Mercator was a Danish geographer. His 
maps are laid down on th? assumption that the earth 
isa plane, and have special advantages for sailore. 
They have straight lines to indicate latitudes and longi - 
tudes. See any cyclopeedia.'—J. W. A. (You do not 
appreciate the position. The query is of no interest to 
apyone but yourself, and the answer must be a 
tuitous advertisement. Any large bookeeller can 
elp you. See p 128, No. 551, and Vol. lvi. of the 
Proceedings of the Institution of Civil Engineers. )— 
SrzAM BoiLEs. (You c.n find many recipes in back 
volumes; but we ure afraid you want too much, for euch 
a preparation would be worth ; ateoting. You can keep 
a good deal of the scale off by filtering and softening 
the water before pumping int» the boiler. Common 
soda will servo your purpuse as well as anything.)— 
Nix. (Similar queries have been inserted. There is 
nothing better than plaster of Paris, which will yield as 
fine an impression as possible, if sutticient pressure is 
used.) —S4daIT Herp. (S oves of the kind can be 
seen at most ir. nmongers, and can be bought 
much cheaper than they can be made.) — W. d. (Merely 
discs attuched to the arbors that would otherwise 
carry hands. 7. Weale’s Seri-s is published by Lock- 
Ww and Co., Stationers’ Hall-court, E.C. Why 
should we give the addresses of booksellers who allow 
a discount !)—Mepiovus. (Silicated carbon blocks.)— 
Gro. WareLer. (No, you must burn and scrape the 
tar off. 2. If you look under Terms of Subscription,’’ 
yoo will see that the publisher does sell cases for bind- 
„ price 18. 6d. each. It is advisable to order through 

a bookseller. giving him the numbers of the volumes 
. B. (Messrs. Lockwood and Co., Sta- 
tioners Hall - court. E. C., publish a manual of sign- 


writing under the title of ‘* Letter- tiag,” price 1s. ; 
but you will find a list of all such books in Calvert’s 
Catalogue, Great Jackson-street, Manchester.)—A 


Supscainer’s Sister. (It is early in the p for an 
attack of hay-fever. Mr. Gordon, who closely 
studied this disease, considers that the exci cause is 
due to the irritation of the air - passages by the odori- 
ferous particles arising from the Anthorantum odoratum 
or sweet-scented vernal grass. The best remedy isa 
change to the seaside for a few weeks. Failing that, 
the use of a good respirator may be beneficial. Some 
patients have found relief by ing out the nose with 
Auie ardir plesi ; but if you cen prove the tects, we 
awkw placed ; but if you can prove the we 
abould 1 55 you te sue the advertiser in the Man 
chester County court for the money paid, and for the 
expenses you have been put to We can only interfere 
where an advertiser to supply goods, and not in 
cases where matters are in dispute.)—Ns Surox ULTRA 
Cazripam. (The discussion to which you object was 
started as many readers know—by a ent who 


isac of the Church of England, so that we 
think religion is in little danger. Some of your objec- 
tions we share ourselves; but we do not think we are 


called upon to stop a controversy when it is naturally 
raised, as in the present jnstance, although, of course 
it cannot be continued very long, to the exclusion o 
more practical matter.) 


Dr. Carter Moffat’s Ammoniaphone (Harness 
Patent). Inis excellent invention fur strung ening aod improyv- 
ing the Voice, and tur taring ASTHMA, BRONCHITIS, and all 
pulmon affections. of whieh a full description, illustrated by 
a sectional view of the instrument, appeared in the Eretiss 
Macnanic for Dec. 26th, has been secured by the Medical Battery 
Co., 205, Regent-strect, London, W. Its efficacy is vouched for 
by the highest medical, scientific, and social authorities, and Dr. 
Carter Moffat atteuds daily at 205, Kegent-stieet, London, W., to 
demonstrate its extraordiniry utility. Residents at a distance 
should write for The History of the Ammoniaphone,’’ sent post 
free to any address. Dr. Curier Moffat’s Ammoniaphone will be 
sent. post frec to any address on receipt of P.O.O. or cheque value 
21s., and payable to C. B. HARNE‘4S, The Medical Battery Co.. 
206, Regent-street, London, W.—[Apvr.] 
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ALL Communications for this department must be 
addressed to J. Pizacr, Llandwrog, Carnavon. 


PROBLEM DCCCCXXXIL—By J. Preace. 
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White. 
White to play and mate in two moves, 


(1148 


ot u rio To 930, 
Whita 
1. Q-QB2 


1. g 
2. Qor Kt mates. 


(Four variations.) 
The K B should be at K R 3, to avoid a second solution. 


NOTICES TO CORRESPONDENTS 


Correct solutions to 929, by W. Brice, Penge; R. A. 
Bennett, E. Stanley Follwell, J. E. Piper, R. Holster 
Raymond, Capt. V. S. Pochin, and 8. L. Chivers. 

To 980 by Rev. W. Anderson (Old Romney), Raymond, 
Edith Hughes, R. A. Bennett. W.T. Beyne, B. 
J. E. Piper. E. Stanley Foliwell, nd V. S. Pochin. 


A TRI problem received from Respice Fioem. 


TouRsRyY @imes received from G. H. Mainwaring (2), 
J. Russell, Rev. Dr. Healy, and C. W. Last. 


J. Cutuer.—A dual consists in a second solution after 
the first move on the part of Black in any of the 
variations. 


E. 8. FolLwILI.— There is only one solution compe- 
beta for two and three movers together. Why not tryat 


* 


Eoprrn Huonrs.— There is no mate in your eolution of 
929 if 1 


RN R 


Tue firat Tourney Problem will be published in the 
next number, and the Solution Competition will tben 
begin ; all variations which lead to different solutions 
must be given. Additional marks will be scored if duals 
or second solutions are discovered. 


Tus following is at present the score among the first 
six competitors in Correspondence Game Tourney :— 
Won. Lost. Played. 


Vincen’! 9} 0 10 
Nash 9 1 11 
Russell 9 1 11 
Bourn 8 2 12 
Blake 7 1 9 

7 0 8 


Chatto 
The total number of games to be played is fifteen. 


Bve kman connected with the 
frades tA S Bitaation should advertise in he, r 


("wo 8.” biished ev FRIDAY, price 
at 822, Strand, Leadon. W.. j 


b Wi * is the 0 Journal 
THR BUILDING NEWS Nee 


7 Seal Journal in the kinga 

of an onal Journ e om. 

avery Workman should insist on seeing “ THE BUILDING 

MEWS" every week at his Club er Coffee House. He will find 

more Liste cf Tenders” for new work in it ey week than in 

„ang can thus ju where work is likely to be 
unleation Login gs tere kis Gace "to 

a j ow an ; 

write to the Editorif he has e to make, and to 

Far eam tha P*PGvertiscments for Biteations le OB Sailing 

a avert ents for 
tor Twenty-four Words. and Sixpence for every Eight Words after 


nen Architects 


OHARGES FOR ADVERTISING. 

Thirty ee oe ee ee ee se . 7 U 

Tren saditional ant Ports. 959552 . 0 6 
Page ertisem: the fret 40 words, 
ittecwasts y ai line. tia Ad ents One Shilling 


or paragraph advertisement inserted for 
Red teres for series of eee € 


ADVERTISEMENTS in EXOHANGB OOLUMN—for i 


& 
Twent -four words .. ee ee ee ee 22-8 8 
Por every succeeding Might werds ee e of 8 


ADVERTISEMENTS in the SIXPENNY SALB oe 


Sixteen words oe ee ee ee ee ee «9 
Por every succeeding Hight Words oe >> 20 0 


„It must be d wne in mind that no Displayed advertisements 
* a8 rin the Sixpenny Sale Colums.” All advertisements 
must be prepaid; no reduction is msde on repeated insertions; 
and im eases where the amount sent exceeds One Shilling, the 
publisher would be grateto) if a P.0.0. could be gent, s and — 
stam camps owever (preferably stam pe, 
be pent. where R {s inconvenient to obtain P.0.0's. 3 
The address is included as part of the advertisement, and charged 
for. 


Advertisements must reach the office by 1 p.m. on Wednesday 
to asure Insertion in the following Friday’s number. 


L. Chivers, ; 


— — 
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£6,000 w PRIZES GIVEN to SUBSCRIBERS! 


E ee 


3232 PE PPE DE DIDIER DEED PEPE 


7° a — 


EVERY SUBSCRIBER GETS A PRESENT. 
This Offer ear Good until MAY 16th Only. 


The peoprictors of the well Knows Weekly Paper, — EN ARGOSY, being desirous of introducing 
ered proprietors into ev thas are taken 1 — to those who subscribe before 
MAY 16th, Prize. BEAD 


OUR GREAT O 

a aa TWO SHILLINGS 

We will enter name on Books and prepa 
Sos rns ae cane ee Paes 


PARTIAL LIST OF PRIZES TO BE GIVEN AWAY: 


THE GOLDEN ARGOSY regularly for 
receipt tnt Arat copy of the Der, which will entit the 


Alberts, £4 
$8 Seats Sarid Sa tines Reset 
1 es each . e 1 
1 Ir each - 1 
60 ens and Se. cac 5 
4a. 1 
1 h 100 


100 pados, Ti: rives. ds — 
4s. each e 

125 1838. Solid Gola Rings Da each © | 
60 1 5 Albums, 4s. . 

mon R YEREL r- e and. total OF 10 of 100 

subscribers received. AL of the 

„ fall particulars of which will gromen given 


THE GOLDEN ARGOSY A e Psa 
Instructive and P Popular We 


is all oaths. 
Four 


VALUB 
panan o h cha te tas FRON 
the above Presents will be awarded in a 


utifal, Geet and 


enter. 


arated ani n n 
Four Shillings 8185 Winks Minne aihing 8 "Months, mitoal present or premin; bet 
FOR TWO SHILLINGS sreap prararecse The Golden Aserey, WERELE, tr 


For . weekly. i gl on eh Present. 
numbered for Phat For t Ghilines, EO-or cah we wil snd THE LDR 
3 OEY aN ce axiitied 2 oar, pre tell on Wri Te Teens aid adliress painiy. ee 


YOUR SUBSCRIPTION FREE, 22.2. sdrmueei fenton! 


NOTICES FROM ! THE PRESS. 


A new candidate for the favour of of patrons o: of periodical Mustra and not the least of its recommenda. 
literature is the English editi 1 literary matter is of ah 


on of the Golden n is order. 
wey paper whose American edition has for some ime and makes it fit to circulate in any home.—The 
y rria Its contents ate interesting. wieslessana,aasd goat, |, ate" seenn 
without being 1. 805 the paper seems to have class 3 3 . is ony ae 
ann o Bdh 1 en ru, pragai budget of Heralure, it is not improbable that the number of 
2 e under oertain conditions, prizes do the Wide of e will soon be enormous.—The 5 
— ree, 

e have ived the early bers of the We think the paper onght 5 There are 
edition of the Golden Argosy,” a weekly jo con good reasons why it should do so, these " being—ft is 
ven and as bounds with matte 1 iing 8 and the L space is ription a with rod. 

i 0 . 
en r Š tion, while the il 5 „hien 7 | ig , there hes ee — — 
numerous, are charac by refinement finish. It 55 sia = : hall ae 

5 A “ pare e tone, and with ae fannioalties " of eve le 

The “Golden Argosy,” as a publication, has everything in which cannot t fail to be productive of mirth and good 


its favour. It is sE and clearly printed on good paper, humour.—Belfast News-Letter. 


WHAT SUBSCRIBERS SAY. 


Received Tamo. Ta ; words fail me to “I must say the Golden 
weston dein sre 3 expectations, the ts far above che Nerage 
one s pleasant Lene Apter gps tinne to recommend w y jourpal—J. R. SHAW, e 
80 nable a per, which is not only ly humorous and witt ee “I enclose 2s. to extend my — With I aon it 
but instructive — Wishing you every success, A. is the ‘Golden Argosy in valuc.—With wishes, 
Guyde-Dome, J. FENTIMAN, 15, Eldon Street. Bar 
“We consider the ‘Golden 3 “ I enclose 6s. to extend our subecriptions. 1 ike Soa paper 
prer fo for eek old and yone. for latter ner Joe er entering | very much, and think it very good—E. MUSGRA 
uable, conveying 5 Sow 
oe, sound advice and “I am mach pleased with yonr ‘Golden Argosy ana 
HIBBERT, Elm Villa, New Road, enclose 6s. for the remainder of the year.—C. BD, 
„ enclose 2s. mean to be a 5 Saber . Road, Peterboro'.“ 
wish you success.—J. Jaen, Mold Green, Huddersfield.” have received 10 copii of the ‘Golden Argosy,’ and 
„Am well pleased wi Golden : it isa high ‘ig ane cul hters are ve eased with it. I enclose 


Mery famil ana Orth of a place h 
. pace AA Borr of place I every, house 
Hundreds of Testimonials like the above received daily, 


OF THE AWARDS will be minted in the “ Golden Argosy,” and forwarded to all subscribers immediately 


after AT In. Remit by P.O. or Regis Letter. Address 
THE GOLDEN ARGOSY Co. 8 E. B. LEWIS, M er, 13a, Salisbury Square, Fleet 
free to our Subscribers and Agents. CUT 


London, E 
acquaintances. It may not appear again. 


6s. to make u ae di a year's subscription.—Mrs. 8. HOWORTH, 
Mirfield, 


REMEMBER, the above Presents given a e 
THIS OUT and show it to your 128d 200 


v. 


TTT 


_ ENGLISH MEOHANIO, AND WORLD oF BOLENCE : No. 1,044. 


44. 64. for lun Mens A var EWA Post-free & 
of the United Kingdom. * ʻe United, Gentes 136., ot .. direct from the effice‘are re- 
8 So. geld to France or - to India | guested to deere that the number of the term for which 
Myr malat) ise. ae a Ka calind, bie Oe the Australian e, she Wost 175 es tu intimation e is e 
Colonfes, 13s. iis i , Or ‘any is Azai od to continue the Subscription. : 


N dy Post-ofice ord 
numbers be sent vol. the United Kingdom by 


out 
T 


TERMS OF SUBSCRIPTION. ` NOTICE TO SUBSCRIBERS. 


y the 
at the rate of 


if | 10 ou 


good o 


Maron. 27, 1886 


OUR EXCHANGE COLUMN, 
The oba Deines Notices is 84. Ge 
s A e eee n 


Good Vatue Offered cash, 01 or instruments) fo for all 
kinds ef sound o 
2. Depot, A be gee eg near oad y ieper Beteblished 


Organ Bellows, several sizes, also Windchests, quite 
ready fer pipes, c. Mxchange for musical noone or instruments. 
-W. Jonxsox, 13, Moxley, near Wednesbury 


Very best Cast Steel for Tools, 3 to J, octagon, cost 
@e. per cwt. Offers requested.—Giisaar, Oxford - road. Sheffield. 


First-class Patteros offered in exchange for Electric 
Apparatus, or aa ng useful.—Address, J. Poat, Fanem Maker, 
Cross- street, borough, 


Induction Ooil and Scientific lo Apparatus, for 
pair of Field Glasses.—Faancis, Rochford, Esse 
te, with acces 


£25.—Type Writer, on tabl le 
sories. Want Lathe and Tools f o: N -—Epwix Dopps, 
Church - road. Low Fell, Gateshes 
Will exchange a 5 Micro. O bjeo cotive, re 
Abrahams, Society ecrew, fora two-inch, by good 
with standard size screw-—R. Girt, High-street, chorley. BANK, 
“ Astronomical Re r.” Will exchange fer 
“ Obeerv * Journal of Science,” or ‘* Til ustrated Science 


Blige declan st (L st preferred.)—J. B B. Goas, B alRysodare, county 
o, Irelan 
Perambulator Wheels, with axles and rubbers, 


val with pl 


complete, new, never pleasure. Ex- 
Uston- road, Wolverbamp- 


used. On 
chas geo ere.—Apply dy letter, 310, 


alse Watch, eight | holes jewelled, used six months, 
cost £3. Exchange for good bex of ara wink compasees, complete. 
—C.o. W. Tansley, Tullamore, Ir 


Speculum, silver-on-g’ i inches diameter, 6 feet 
2} oan —Dar, &, Drifield-road, Old Ford, London. 


Sewing Machine, Clegg and Blacklock. Exchange 
for Bound Vols. of Enosa Mucmawic.—Dar, 56, Driffleld- road. 
Old Ford, London. 


Wanted, Crystal-faced Watoh or Apparatus for Elec- 
e e aes, aka . be 
Giamorganshire. 


30s. Cabinet Burnisher, new ; plate Camera,. 

sanare, 109 ther bellows, rieing front, swing back, rack and pinion, 

Villa, val e dark slides, brass bound, worth 46 (quite new). - Hope 
ers · road. Bristol. 


we, 


Wise tage Micrometer, ruled hundreds and 
thoussndths of an pals h ar micrometer. Exchange 
first-class micro-slides.—iH 8 Partridge-road, Cardiff. 


2 inch Bi painted, spok d hubs brigh 
tal e lo, Painia B ap ean: ene 
sta Dr 


05 Park road, Wednesbury, 8 
51 Parts of “ 45 ee eo from March Lath, 


Oswaldtw istle. 


„Amateur Work.” Nos. 11, 12, 18, 14, 15, 16, 17, 
24, 35, 23, 47,34. ‘Science Monthly,” first Vol. unbound ; see 
5 edge, same column. 


„EKnowledgo,” Vols, 8, with case, 4,5, A = 
. Bzoha o toget para L 
telescopical, or offers W. 47, Lock hurst- street, Clapton. * 


New Bassi aette, rubbered bicycle wheels, back - res 


china handle, double steel springs, movable seats and bed, w 
£6. What offers ?—Maatin, Dean-street, Manchester. 


wives, Gun Ramm fe. D n Lendop). 
a — 
J. WIr, | II. Buchanan. E eet — ae = = 


Portabl ce, in good - 
tice. 5 . and Vice „ ng 


Hydraulic Jack, 4-ton, by Tan n 
Ban or offer.— R. ark Ruley- atvet, . g 
gee 


48in. iin. Bicyole. in exchange for 8 and 
Derio 


1 Oe ante guineas.—Apply, A. Bzw, Bast 
msey, 
New n o’clock Watch, stamped silver aoa A 
tim warranted one bale Offers.—Faanx BROOK ateh- 
maker, » Huddersfi 


Will exchange 44in. Iron an for a small Jaw Chuck 
or offers.—-Ricmanpeox, 37, Warren-street, Ba viletown, Dews- 


anted, Ain. Slide-Rest. Will exchange Microscope 
or buy.—Ricmaapson, 37, Warren-street, Saviletown, Dewsbury. 


amive 4 to ms neh Bicycle. in at Gwen, Gent’s 
er Beco n orth 
£3 los Address, Tuomas Gane: Brightlingsea, Een. 


Splendid „Musical Al Albam; cost me Lady’ s Silver 
Geneva a c s uai new. roa 
cycle.—Offers, Tuomas inet (61), Brightlingsea, Eesex Es p 


Double acting Air Pump and Receiver (Tait’s 
principle),7in.plate polished brass,forMicroscope or offers to value 
of 60s.—W aionut, 90, Margaret-street, Ashton-under-Lyne, 


Model Locomotive Engine, in parte, wants putting 
together, cost 25e. Would exchange for t Machine k to value 
gps yA Crasrs, Worthing. 


English Mechanic,“ Vols. XXVI. to XL, first 
in 1 with calf backs, aa „% Knowledge,” Vole I. to VI.. 
. to date, complete, but uadound. Ex for 
with Ross or Dallmeyer 3 must de in 

tion. —0..67/, Upper Backville-street, Dublin. 


Quarter- 


Wante or Wringing Machineor offers 
Eppe’s Oocoa.—Grateful and Oomforting-—“ By | for B flat met lt GA kegs, new toouthpiece dy Riviere 
Moms. o axm W. Q and Oo., of , Ohestuut-street, Phils- thorough knowledge of the na laws which goverm the | and Hawke.—Appiy, Jno. B. Kiax, Belston, Al 
N the rate of J dou. ü has Good Sin, centre Slide. Hertz bottom slid 
5 on ef the es of weil-se ; n, centre ms 
Sto. gold, or Thirteen Shillings per anmum, post-troe. The ospis | provided cur break hut ta with sa delicately favour these cad aetew toe slide a. lens. Fors tite cee 
will forwarded direct by mai) from office ia | age which may save us many heaty d is by the ers F. Unpzawoon, Beverley. 
London. 1 wil] commence wi “the number frst | judicious use ef such articles of dict that a constitution may be 
Jesuod after the receipt of the 8 If back numbers are dually veils up until strong enough to resist every tendency to Cast Steel, 9-16, round and tough; mild weldable 
required to complete volumes, they must be paid for at the rate of of subtie maladies are floating areund us steel short bare 7-6 square, &c. Offers wanted. —Griesrr, Oxford . 
$d. each . to cover extra 0. ready toa attack wi wherever there isa weak point. We may escape , Sheffield. , 
Vols, IV., VIL, XXVI., XX VIII., XXX.. XXXI., XXXIII by ke ourselves well fortified od with 
XXXIV., XXXV., XXXVI, . mised aad 2 property no ed frame.''— Oivi Service Ga - First-class Lathe Bed, compl ete, oe planed 
XXXIX. bound tn cath. 7s. esch. Post tree, 7s. 94 Move L Uing water or milk, Sold only ia aly tm packet, Will exchange for slide-rest or longer 6. 8 es Wh 
XL. ready shortly labelied—" JAMES BPPS and OO., Homaepatnle ista | wright, Hey wood. 
AD the other Douna 9 out of print. Bu 8 | London.” —Also makers of Epps's Chocolate 
would de well to order volumes às soon as ble after the eon · 8 A good square Piano, 5 octaves, for exchange for 
elumon of each half-yearly volume in February and August, ae decent Microsco anjo.— Write ar appointment to E. 
only a limited number are bound ep, os sheet N of Lurax p, jun., 19, 6 08 toads Mile End, 
print. Most of our back numbers can Lado pi 
sach, through any bookseller or — r peed, Bt Holloway’s Ointment.—Go where you mag, h „Jage Cylinder Blectrical Machine, with vacuum 
from the (except index numbers, which are bd. 3 every country persons will be found xao have a 3 rimente; leo Plate, unmounted. Want Electro Motor, 
post-free 22 * praise for this Ointment. For chaps, chaf es, scalds bruises, are W , Or Model Engine.—G. F., 69, East-street, Chichester. 
Indexes for Vols. I, VI, VIL, YII., and IX., 34. each. Post | sprains, it isan invaluable remedy ; for bed legs, bad breasts, and 
free Nd. each, Indexes to Vel. XI. and to subsequent vois., 34 | piles, it may de confidently relied upon for effecting a permanent | A quantity of T in cases. Will exchange for 
each, or past free, NA. Cases for binding, ls, 6d. each. cure. Bicycle, or Fittings for B Fie.-0. Axparws,Tinner, K nadresbro’. 


Maron 27, 1885. 


ENGLISH MEOHANIO AND WORLD OF SIN. v. 


Splendid Telescope, 3$in. o.g., four eyepieces (one 
red., by Fuller, Ipswich, mounted on ornamental brass stand, 
eomplete, ia most excellent condition. May be seen by appoint- 
ment. Will exchange —Offers to HinpLe, Irwell Vale, Helm- 
shore, near Manchester. 


Wanted, 1 H.-P. Fngine and Boiler, suitable for 
mall Dynamo, for cash or exchange. Send sketch, dimensions, 
aad full particulars. —E. H. Davizs, Ebnal Lodge, Oswestry. 


Nearly new portable Forge, bellows 23 inches by 21, 
or get for Ain. Bicycle, good pattern Offcrs.—J. OLivx, 
Middle Wali, Whitstable. 


*“Blectrical Review.” Will give in exchange for 
numbers up tu 329, Vol. XIV., back numbers of Enc tise Ms- 
crakic.—C. H. Sm ron, Savile Lea, Halifax. 


Scenograph. 7 by 5, good Jens, 2 double slides, for 
9 Instantograph, or offer.— W. Rom, Westcott- street, 


Portrait Lens Rack, good condition, no name. 
Offers.—W . Baunxpens, Photographer, Dickleburgh, Norfolk. 


205 Numbers British Journal Photography,” 
from end of 1881 back to 1681. What offers?—D. Bronson, 1 
High - street, Lewes. . ' 


Fifty Lantern Slides, some Scottish views. Will 
exchange for others.—Add-ess, Puoro, 182, Trungate, Glasgow, 


Wanted, a good Collection of Stamps, also coins and 
Brie a Brae of every description, good exchange, spproval re- 
qured—Addrees, EDwaap W. Dauay, Hull. l 


THE SIXPENNY SALE COLUMN. 


aro inserted in this column af ihe rate ay 


sier Ernman 
pR o a a a ee eae Serene 


Pla e — Every a tion of Gil » Bilver 
Plating, Oxidising, and zing, executed with very best Anish. 
Roeciality in nickel-platin 8 peas quotations on application, 
Bend one momp or price lit. Small jobs attended to per return 
post —Mennis Con zx, 183, Kirkgate, Leeds. 


Fretwork.—I. lustrated Catalogue of every requisite 
1 miniature designs, 4 8 ps.—Hanoxzn Baos., Settle, 


Oxide of Copper, 1s. per lb. Fample, by post, four 
1 Trade zupplled.—NIrosi, Elewick-road, Newcastie-on- 
yne. 
Orguinette Music, all the latest tunes. Price 13d. per 
foot Organiba music. Orguinette. 308. Lists free.—J. E. Weop, 
1 City-road, Finsbury-square, London. 


Violins, selected Bavarian and French, 9s. 6d. and 
18. Half usual prices. Carriage paid on sappreval.—Parton and 
Co., Importers, 127, Easex-road, London, N. 


Trouser Lengths, 5s. each. ‘Cheap Cloth fer Ladies’ 
Dicases. Man tles, Hoye’ Suits —Hewitr, 27, Winfield Mount, 
Leeds. Patterna free. 


Electric Depot, 10, Deansgate, Manchester.— Electric 
Breast Pins, 258. ectric Bells, 4s. Induction Coils, 86.—MixrLAR, 
Proprietor. 

Special Amateur's List of Castings and Finished 
Parts of our Motors aad Dynamos, Il stamp.—Cortaiss and Co., 


Sheet-Iron Punchings for laminated armatures. 


—Curtaise and Co., Leeds. 


Mushrooms. How cultivated in France. Illustrated 
pamphiet, translated by permission, 7}d.—J. Bsr, Clarence- 
place, Belfast. 


Write for Hindle’s List of Electrical Apparatus, free; 
All parts for amateur construction.—Irwell Vale, Helmshere. 


o and other insulated Wires at wholesale 
ptice Keduced list free.—Maw, 8, Clayland-road, London, 8.W. 


The Comprehensive Astronomical Map, 
containing the stars visibie in Britain, with inaicator. Paper, is. 
C.ota, with cases, ¥8.—ArcnuisalLp and Pscx, Hanover-street, 
Edinburgh. ' 


The Kinetic Engineering Company, 36 and 37, 


Brvoke-etreet, Holborn, London. Circulars ana liet post tree. 


Dynamo Wire, ls. 2d. per lb. Line Wire, 29s. 6d. 
per miie. Pushes 4s. per cozen.—Kineric Company. 


Leclanche Cells. best. No. 1, 16s.; No. 2, 198.; 


No. 3, . 6d. per dozen.—Kinetic Comprar. 


Electric Belle.—Best quality, workmanship, appear- 
2 and vaiueudn market, 368. per dosen. - Kix ETI ENGINBARING 
MPANY, 


Maiche Patent Battery.—Best yet produced. 
Ctrewsrs and Beir noific Reports pust free.— Kix ETI ENGINEER- 
we Conran 1. 


Electrical Supplies. Wholesale only.—KTNRTIC 
PAARA Company, % and 37, Brouke-street, Holborn, 
don, E. 


Brass Door Plate, 9 by 4, engraved in any style 
t. 64. - Dua cox and Son, General Engravers, Ramegate. 


Stammering.—The “Luophone,” a mechanical appli- 
ance angularly serviceable In overcoming this distr sasing habit, 
with mstructions for use 13 pence.—Mr. RrBOrr, Clill-road, 
Southampton. 


Motor Castings, materials for Electric Bells, 
Batteries, Galvanometers, Intensity Coils, Microphones.—Kino 
Maxpaam.and Co.. Bristal. 


Dark Slides.—20ft. Grooving for making above, 5s. 
—Maacce Warnx and Co., 39, Legh-street, Warrington. 


Piano.—Exceptional offer. Brilliant toned and 
the. hly genuine iron framed overstrung walnut cottage, tri- 
chord out, patent check action, and every valuable im- 
provement; 21 guineas; cust double six months agu ; owner 
would send on approval free; acbance seldom met with.—W., 
13, Momtague- , Dalston. 


Boiler, vertical, 10 tubes, 1-horse, £6. Screw-cutting 
Lathe, 5tim., £16.—79, Dudley- road, West Bromwich. 


Elèctric Bell, 3s. 6d. Leclanche Battery, 28. Bichro- 
mate, 3e. Muhmkorff Coil, 6s. Otner apparatus cheap.—Buat 
1nq, Didabury. 


Model Steam Fngines made or repaired. Separate 
ta fitted up, boilers wade to order.—Lucas and Davine, , 
es- street, Hattom-garden, London. 


Oxygen Gas, compressed in cylinders, handiest and 
sa'ert n ee — Crargkeon, Compressed Gas. Chemist, 
Bartlett ‘s-builldinge, B.C. i 
gen Gas, compressed into iron bottles, liquid 
moes oxide amd carbonic acid.—Cranxeun, Compressed Gas 
Ch t 
Oxygen Gas, compressed into iron bottles ; prices 
on app.ication.—Crargson, 26, Bartlett's-bulldings, Holborn, E. C. 


Separate Pedal Organs, for harmoniums and 
ec organs, trum £3—Q. Fayza, 17, Kivherdson-street, 
waneea. 


Launch En 
in 
H 


tions, 355 and making lime and 
s Birmingham. 


turers.” 
Usts.—Jzanx and Bon, 


Castings.—-Halt horse-power, Vertical, Horizonta), or 
e Castings, ports in cylinders.- Complete sets Cast- 
p and Forgings, 12s. 6d. 

ghtield-terrace, Barnsley. 


Castings.—Bench Drilling Machine Castings, 3s. êd. 


One horse power, 356.—Temx in, 


set. Small Brass Engine Castings, 28. 6d. set.— Ton In, Highfield- 
Barnale 


7. 


Castings.—Half horse-power, 9s. Bd. set, ports in 
cylinders, horizontal], launch, or vertical. Sead for price lst, 
designs and articulars of perfected castings, free.—I. ToxLIx, 
Engineer, Highfield-terrace, Barnsley, Yorkshire. 


French Polishing, Staining, Varnishing, and Paint- 
ing. 123 receipte or trade secrets, with full instructions and 
details, free ls. (Genuine.}—I. Tomuix, 38, Highfield-terrace, 


Barnsiey, Yorkshire. 


Dynamo Wire, 10 to 18, 18. 6d.; 20, 22, 24, 26, at 
Ie. 9d., 36., 20. 3d. 2a. éd. 1D.—Danvitt, 8, Brent View-road, The 


Hyde, Lenden, N.W. 


Second-hand Dynamo Machines for Are or In- 


candescent Lighting.—Mesers. Parzason and Coorzx, of 76, Little 


Britain, Londen, have several of these to offer at specially low 
prices. Particulars on application. ; 


2jin. Wray O.G., slow-motion, adjustable equatorial, 
£6.—Rev. Luionrox, Worfield, Bridgnorth: 


Cox-Walker’s Incandescent Lamp-Holder, 
new ay highly appro 0d: poss free, ls. 6d. stamps.— Hana:- 
30N, -Watxsn, aad Co., Darlington. 4 


Ai per (pot, Wat per de Ae, pice eee 
and Oo., tol. 


„Standar ohm, in Yox, sopper polas, guanine 


Wimshurst Influence Machine.—Sole Manufac- 
turers of Improved Pattern. Numerous‘ testimonials as to 
thorough efficiency.—Kino, Mznpuam, and Co., Bristol. 

t and 


Gal ards, improved f 
ordinary e. An., lode ; ein., is, r free —As 


Write for King, Mendham, and Co. large new 
and reduced Price List, post free 4 stamps. 


Microscopes and Apparatus.—R. G. MAWN 
(trom J. Swift), manufacturing Uptician to the trade; Binocular 
Microscopes, Stand, and Stage Condensers, Spot Lenses, Polari- 
scopes, and other apparatus. Repairs and alterations. All klads 
of mounting materials.— 24. Park-road, Clapham, London, 8.W 


Patent Spiral Grip Letter Racks. “ An invaluable 


Ea Parcels post, ls. 3d.—ILrs, Highgate-street, Birm- 


Albion Printing Press, folio foolscap, perfect, £6.— 


Paancis, Rochford, Essex. 


Photo-chromoscope, £5 and £3, as new, half-price, 


splendid effects for lantern slides-—Faancis, Rochford, Basex. 


Melodium Organ, 8 tunes, fine and powerful tone, 


Tin. by ldim. by Idin., as new, £3 108.—Faancis, Rochferd, Essex 


Microscopic Slides, a valuable collection, 7s. dozen 


Two samples, l6d. free.— Tr an, 33, Geach-street, Birmingham. 


“Lantern Manipulation,” 3d. oat, gives instruc 
r OMPRR 
Stanhope- t, ü * 


10,000 Lantern Photo phs, 6d. plain; 1s. 


coloured. List, 140 pages, facsimile illustrations, 100 sets, 6d. post 


Pocket Tripod, patent, for professionals and ama- 
teur photographers. cyclists. Particulars, illustrations. and 
testimonials to de had on approval.—A. Pomrunzsy, Stanhope- 


street, Birmingham. 


Lantern Readings to 100 sets slides, with facsimile 
illustrations, 80 sets for 23. 34.—Pcmpaanzy, Stanhope street 
Birmingham, J 

Marking-ink Pencil; satisfactory or money re- 


n. 


turned; 7 stamps.—Januzs PaAEIxson, 66, Sankey-street, War- 
ringto 


- Steei V Gauge for grinding screw-cutting tools to 


post free, 74.—Hoc.oway, 39, Reter voir- road, Birmingham. 


Covered Magnets for making magnetic appli- 
ances. Is. per dozen.—Adurcss, No. 1, Victoria terrace, Bye- 


croft-hill, Walsall. 


3} Wray Telescope, strong garden stand, first-class 
instrument. Test objects given —T. CLaruam, Austwick, Lan- 
caster. l 


Tricycles. — Singer's “Apollo,” “Traveller,” and 
Telescopic,’ quite new and unused ; giving up agency. Five 
shillings in the pound off list —Facaxsn, Ironmonger, Southport 


Mica, otherwise Talc —RICHARD BAKER & Co., 9 
Mineing-lane, Lendon. ? 


Gramme Dyn 


amo Machines, sound and well made, 
suitable for lighting shops, &c. as eee made for lone 18 
long bearings, massive flelds; 100 candle power, £6 108.—A. 
Aansy, 184. Klng's- road, Chelsea. 


Por Sale. Double acting Hot Air Engine, 3 h.-p.— 
Apply, J. A., 46, Frith street, Soho, W. 


Circnlar Stocks and Dies, for cntting full threads 


at once running down. aA great improvement on the old style. 
See testimonials. List one stamp.—Jzamy and Son. 


Testimonial.—“ Gentiemen,—I am very satisfied 
with the screw-tackle. Itis certainly a novelty. It is particu- 
Jarly welt suited for Amateur Mechanics and small Manufac- 

For full copy of this and other testimonials send for 
North-street, Sto fford. 


Barometer Standard, by Troughton, in glass case, 
complete, value £20, to be sold for £6. Write for appointment to 
see.—A. B., 4, Black friars-road. 


Silver English Lever Watch, almost new, capital 
timekeeper £3 10¢., cost 46 10s. If not approved of, money 
returned.—R. Hott, Church-street, Radcliffe, Manchester. 


Large Yellow Daisy Seed, 7d. post free; also 
Gigantic Lemon sunflower Sved, 6d. post free. Sold for a charity. 
—Miss N. B., Wrentham Rectory, Suffolk. 


Beautiful toned lion head Violin. labelled “Antonius 
Stradivarius, Cremon, 1632, with siiver monoted bow and brass 
mounted case. Price 166. Hargaip. Inspection invited, or 
rig Amstis Gicpzsrs, Schoolyard House, Brightlingsea, 

sex. 


Beautiful Model Engine, 1 inch bore, 2 inch stroke, 
on bay wood stand, £2—A LII, 6, Stakey-etreet, Heywood, 


For Price List of Batteries, Bells, Insulated Wire, 
Coils, Chemicals, Kr., apply to Suaw and Co., Wood Green. 


100 Foreign Stamps, including Brunswick, Ceylon, 
Tasmania, Egypt, Greece, Luxemburg, free 74.—HELT, Foley 
street, London. . 


For Sale, a Set of Mr. Bottone’s Dynamo Ca: tings, 
with hend wheel and bolts fitted. IIs.— DarrcmEeLt, Hider Fark- 
road, Southborough, Tpnbridge We. le. , 


Wray, second-hand, 3} inch aperture Telesoope, three 
astronomical and one terrestrial eyepiece, finder, dew-cap, pillar 
and claw stand, pine case, garden tripod, practically good as new, 
£17 10s.—Laurel House, Highgate, N. 


“English Mechanic and World of Science,’ 
from June, 1870, to present date, except Vol. XIV.. in monthly 
parts. Good condition.—Apply B. H. M., 664, Fulton-street, 
Brooklyn, N.Y., U.8., with offers. 


Water Engine, vertical, by Robinson, tool maker, 
for lathe work, all fittings, quantity of 13 inch piping, £8, bar- 
gain.—Picxrmotron, Lune-street, Preston. 


Countershafting, 2 inches, cone pulleys, hange 
brackets, useful PEPEE 10s.—Address, 3 a 


Lathe, Headstock, and Back Poppet, 9 inch centre, 
adjustable, countershaft, cone pulley £1 10s., bargain. 


Entomologist's Cabinet, six drawers ; rare moths, 
buttertlices. three books un subject, 12s. 6d. lot, not perfect.— 
Address, PIII IxOGrox, above. 


Microscopic.—Well mounted Slides for sale. List 
and sample 8 stamps.—TuanzsLL, Victoria Pharmacy, Victoria- 
road, N., Southsea. 


Have several good Sewing Machines to sell cheap. 
from 138.— E. PuiLrort, 15, Mercery-lane, Canterbury. R 


Spiral Springs.—Odd Spiral Spring made on the 
shortest notice ; mattress springs 9d. per dosen, invalid chair and 
couch springs 9d. per dozen. Send for sample.—Janss PARLIN, 
52, Bard-street, Park, Sheffield. 


A Comic Love Letter, Negro Sermon (intensely 
amusing), Matrimonial Puzzle, &c., &c., 7d. only.—F. Dacron, 
Charles-street, Wisbech. 


Kitchener, second -hend, nearly new, hig Pressure 
boiler, two large ovens, bft, 6in. high, 4ft. wide.—J, M., 7, Lamb - 
street, Spital : quare, B. ' 


Catapults, 7d., 1s., 18. 2d. ; elastic 2d., 3d. foot; square 
Id. to 4d. yard.—Moopr BIII. Cheltenham. 


Fly-Wheel, 3ft. diameter, rim eiiv. by 4in„ turned, 
price lus. 6d.—Jomn Cass, Eagley, Bolton. 


Sledge, Wyatt, and Co. are now makinga new Bell 
at 3s. 6d. each.—95, Wirtembdurg-atreet, Clapham, S. W. 


The Specialité” Electric Bells have polished 
manogany cases, double coils, silver contacts, &c., 38. 6d. each; 
ree 46. 


The “Specialité” Electric Bells, 2jin. plated 
zongs. brass terminals, lugs, and flttings.— LIDO, Wratr, and 
Co, Clapham. ` 


The “S8pecialité” Electrico Bells, 3s. 6d. cach. 
Cheaper than amateurs can make them ; best inthe trade. 


The“ Specialité ” Eleotrio Bells, sent complete to 
any address on receipt of 4s.— DI EDI, Wyatt, and Co. 


Hand Dynamos, £2 10s. each, sent free on receipt 
of cash.—SLIIZDOS. V YaTT, and Co., Clapham. 


Single Needle Instruments (pedals), with 
battery, 30s. each.—5LEDOR, Waarr, and Co., %9, Wirtemburg- 
street, Clapham. 


Sounder and Key, with Battery (P. O. Pattern). 
Complete set, 30s.—Siapos, Wratr and Co., Clapham. 


Electric Light Switches (mains), 68. each ; single 


light (very neat), 28. each.— SE DOE, Wratr, and Co. 


Sledge, Wyatt, and Oo., Electrical Engineers and 
Contractors, 95, Wirtemburg- street, Clapham, S. W. 


Billiard Table, 6 by 33, slate bottom, mahogany 


frame, re-covered, balls, cues, and marker complete, £6 50., cost 
£0N.—D. Tacoanr, Bushmills, Ireland. 


Carte Lens, double combination, mahogany camera, 
and slides complete, 25s., genuine.—J. Purriart, Sarratt, Rick- 
mans worth, Herts. 3 


_ Bicycle, 52in., Timberlake,“ good roadster, splendid 
condition, £7.—E. Harnz, 48, Ashicy-road, Crouch hill, N. 


Microscope Slides, 12, 1s. 4d. Lot of mounting 
requisites. List sent free.— Lintin,,170, Freedom-road, Bneffleld. 


Hand Drilling Machine, drills } inch holes 6 
Inches from cage, 25r, tooto 3 stamps. —S, Bescuinc, Mareham- 
le-Fen, Boston. . 

Carburetters to Arvonia's Drawings: warranted 
strongly maur, sound, and cheap.— E. Woor LX, 22, Jessell- street, 
C. on J, Manchester. 


Lathes. — Various parts, rough or finished, best 
materials. Stamp.—Cax IRON, 72, Great Percy-street, W.C. 


Model Engine Castings. Best and Cheapest. See 
list (stamp) und compare—Wovupd, Dalley-street, Broughton, 
Manchester. 


Model Boilers from 7s. 6d. each, fitted complete, tia 
and topp. sheet —J. W. M.. 41, Cross- roads, Upper Wortley, 
near Lecds. 


„E. M.” from 1880 to present time, clean and com- 
plete, half price.— J. Ex Dax, 15, Holland street, B. E., London. 


Printing Presses from 10s., complete. Instructidus 
75 erin printers, just published, post free 1§d.—Apams, 
aven . 
Photo Apparatus, half-plate, Ross lens, a bargain. 
—G. V. B., 12, He.elura Gardens, W. 


Bichromate of Potash, *. per Ib. —H. LOFTING, 
2. Tournay- road, Walham Green. S. W. 


Books.—* How to Live on Sixpence a Day.“ 
Post tree $d.—Loriina, 2, lournay-road, Walham Green. 


“ See-Baw Waltz,” post free 18. Also quantity of 
songs, &c.—Loyting, 2, lournay- road, Walham Green. 


Electric Bell, Battery, Push, 2uyds. Wire, carriage 
free 9s. .- FRANKLIN, 


Portable Bell, Battery, Push, 20yds. Wire, in stained 
tnd polished pine case, carriage free 10s. 6d —Pran KLIA. 


Wholesale Bell aud Battery Maker, Indica- 


tors, Induction Coils, Carbons, Terminals, Wires, Ac. FAN tt,. 
Volta Works, 4l, Sherman-ioad, Reading. 


Electrical Battery Apparatus, polished mahog- 
any case, 88. 6d.—Howaap, S0. high Hulborn, 


52in. D. H.F. “Premier” Bicycle, ball bearings, 
nearly new, £7 los., very cheap.—Howaan, 490, High Holborn. 

Tricycle, * The Merlin,“ ball bearings, excellent con- 
dition, cost £18. price £7 los., bargain.—Huwarp, 290, High 
Holborn 


C. Pilkington, 32, Sackville-street, Piccadilly, W., 
Magic Lantern Artist and Photographic Colourist. 


Magic Lantern Photograph Colouring, fincly 
and artistically dune, iss, per duzen. Special terms to the trade 
on application.—C, Pitx:nuron, 37, Sack ville-street, W. 


To Bell Fitters and Others.— Write for reduced 
List of Belle, Leclanche Batteries, and Materials for same. 


Bell Fitters’ Sundries supplied. All Goods 
guaranteed.—Junn H. Hin rx, Irwall Vale, Helmelore, near 
Manchester. 
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Twisting, Reeding, and Fluting Lathe. While invent- Cat Gut—ut Hocks and Eyes for lathes and ma- 
ing the spiral lathe my alm has been to make It in as few chinery.—Jawss BELLAERS. Regent - tree, Leicester. 


rts, 
to lessen the friction, and make it as cheap as possible, so that it ` 
may be within the reach of every woodturner. I have done Bellaers’ Gas Stoves, 1s. 3d., 28. 8d. 38. 38., for 
boiling. Breakfast stoves, 80., lle., 143. 6d. Send for liste. 


Universal Trade and Amateur Supply.—Lee. 
ture requisites ; light, heat, air, water, ecology 7 eering 
chemistry, photography, Tc. Wholesale ad export Gere i 

Frictional and Induction Mach 
Cylinders, Stands, Conductors, Glass, Vaan Raia 55 
Lecture Accessories ; their Parts. 

Coils.—Experimental, Resistance. Medical, Dynamo 
Bell, Telegraph, Galvagometer, and other purposes. euum 
Tubes. E 

Batteries.—Thousands Lighting, Expenmenting 
Medical, . The Uni af — d 
retest, ae aa ooto harem r el Ciao, fe Ci 


Coil-making.—Sets of Parts and Instructions to 
size ; 6, 10, 20s. The brass, woodwork, reels, wire, separate, cheap, 

Dynamos, Arc and Glow Lamps, Electric Lanterns, 
Castings. 10 kinds of Motors, Leads, Armatures, Dynamomseters. 

‘Wires.—Cheapest Stores. New and second-hand. 
Great reduction in price. Paraffin, Valeanite, Reels, Brass work, 
Cores, various. 


Astronomy. —“ Society's Monthlies,” number good 
Stands, Tubing, Clock Racks, Circles, 6. J. 7, feces, Finders, 
; other parts. * ; 


mall pillars of stone, coal, and clay. WII some one make an 
offer for it ?—Scort. 


Steel Name Stamps, sd. per letter. Figures (set), 
2s. éd. Letters, 6s. (d., per post.—E. P. BaLpwin, bins wood - 
hill, Gloucester. 


Name Burn Brands, 5d. per letter. Indlarubber 
Name Stamps. le. d. per post.—E. P. Batvwix, Robins wood - 
hill, Gloucester. 

Books. -“ Mechanio’s Workshop Companion,” 5s. 6d. ; 
Engineers Machinist's Practical Assistant,” 28. 9d., per pest.— 
E. F. Batpwix, Robinswood-hill, Gloucester. 

New Time.—Alter your Clocks and Watches. Twelve 
Sets of Figures, with instructions. 6d.— WI EI, Preston. 


Water Motors, for sewing machines, o ettes 
window advertisements, 32s., 42s. List one stamp.— W y 


ESLER 
3 Gestin gs. tm 8 Sees Desk ; — 


er Notors.— Complete ome horse- power, £9. 
RN pA Prete 44. Eighth £3.—Tuowas Waaa an Preston. 


Incandescent Carbon Lamps, low resistance, 
. each; Fsiry Lamps, 3s. éd. ; Platinum Lampe, 18. 3d., 
‘pest free. Topp, 14, Wentworth-road, Manor Park, sser. 


Incanflescent Lamp Folders, new pattern, best 
Shy trade, 12s. dozen; sample, post free, le. 34.—Tonp, as 
above. 


The Coca Leaf Season has commenced. The best 
and safest stimulant. Sampie packet 13 etam pe. 


Coca, or Cuca Leaves. Taken out by many of the 
troops in the Soudan. Bought of Mazxs and Co. 


Hunger Defied.—All Cyclists do, or should, carry Coca 
Laii Medical kad Bo cale opinions included with packer 


Every Volunteer certainly should take a packet to 
Bri chto 1. Coca tsa necessity, dinner is not. 


The tired and weary Pedestrian will be resuscitated 
as if by magic by chewing a lew leaves. 


Coca Leaveg.—Medical and scientific o inions in- 
1 p oo. 


Cookson’s superior Brass Engine Castings. Best 
and cheapest in the trade, horizontal, 2 bore, 14 inch stroke, with 
guide bars, 3s. 


One inch Bore, 2in. Stroke, 4s. 6d. ; with guide bars, 5s. ; 
Pi ga ea porte made, same price ; boring cy derr, 6d.; 2 do., 
E 


Eagines, Boilers, and separate parts. Send stamp for 
liat.—8. Cooxson, Rovenscliff-road, Kidsgrove, Staffordshire. 


New Half-Plate Folding Gamera, rising front, side 
screw sustinent, two double slides, £2.— W. Saunpzas, Dickie- 
burgh, Norfolk. 


Lathe, 5in. screw-cutting, 5ft. comp] littl 
used, £17 10s. —JORN i 16, W rs P AAE j 


Lathe for sale, back-geared, Sin. centres, compound . é 
slide-rest, &c.—Joux MIDDLETON, 16, Hope-etreet, Glasgow. Transit. 2}in., by Cary, with circles; good 2, 24, 8 
Telescopes. Several ectors ; great variety of Terrestrials, 


Lenses, Prisms, Specula Object-Glasses, Eyepieces 
Pinders, Cells Tubing, Hacks, Hooks, Joints, Optical Palen? 
Tools, in quantities. 


gee f fog settee Ro Printing 
Mandrele. Wire Covering Machines. 9 e 


Model Engines to 2 H.P. Great number of 
1, 2, Sin. stroke ones; good boilers, cylinders, gauges, wheels, 
corks, pumpe, boate. 

Lathes.— Overhead Ornamental, 20; Brassfinisher’s, 
i Amateur 3i0.,5; Combination, with Fret and Circular Saws, 


Wheels.—Fly, Lathe, Saw, En ne, Dynamo, Gearing, 
E ulle, Clock Movements, Large Springs, Bearings, Shafting 
Standards, various. 

Screws and Bolts for Machinists, Model Makere, 
60 sizes. Sample 60, ls , 78. Screw Plates, Taps, Chasers, Stocks. 


N lo „ianterns, Slides, Microscopes, Kaleido- 
00 . a . D 7 7 
Lamp Reflectors, Lantern pe Ret 88 


The Simplifled Penta ph. Will enable anyone 
Without a knowledge of draw copy and enlarge photo- 
graphs. pictures, or drawings. Sent free on receipt of 9d. stamps. 
—Puitcirs, Optician, 126, Chs taworth-road, Lower Clapton. 


Mandrel Drawn Tube. brass or German silver, 
large or smal! quentities.—Janes Witson, Manufacturer of Fish- 
lag rod Mountings, &c., 63, Argy e- street, Glasgow. 


Microscope Objectives, best quality, to be sold 
18 1 A An. lın., 1-6th, Ath, I-Ian water immersion.—E. B., 
105, Myddleton-roaa, Hornsey, 


Cyano Paper, 4d. per sheet, specimen free. 
ung NA Pape: 5, aher villas, Znddwell. road, Hol- 
luway, London. 


Magnificent machine-head Guitar, inlai ual new 
very handsome. Pree for 9s. 6d.—THomas Caan, pep er new, 
Essex. 


Lathes and se Tate rough or finished, or with 
machine work done. Pies a aig list. Ww. R. roi 


cluded. 8 cket 13 stamps —Manxs and 17, New- 
castle-street, don-street, B.C. Turning, Boring, Screw-cutting, Planing, Patterns, ee tography. Triplet, Symmetrical, and — 
Violin, labelled “ Antonius Stradiurius Cremonensis Res. A Best wor p at reasonable prices, Estimates Negatle i 88 . 


faciebat, Anno 1650,” marvellous rich tone, handsomest orchestral 
solo instrument in England ; fine preservation ; sult ro fessional; 
with excellent dow, resin, and paperior brase-mounted case. Bac- 
rice whole lot for l4s. êd., age paid ; suppoeed very valu- 
able. Sp invited. or send early and secure this genuine 


es, 
Slides.—Superior, pain comic and effects, Scienti- 
fic, immense . N exhibitors for roi and the 
provinces very moderate. 


Prisms, Nicols, right-angle, Spectroscope, Camera 

Lucida, Obscura, Hisalphid , Achrom tialng, lin Lenser. 

Polarising Plates, various. ý p OF 
Presents.—50 Microscopes, 100 Accessories, Objects, 


Cabinets, Powers, Condensers, Stands, Books, exceptionally low 
prices—2s.-£10. 


oo nemistry.—Fittings-up of gomplete Laboratories, 
Balances, Platinum: 3 thirds pries. ot E AR 


Purchases and Valuations. Fair trade Value. Cash 
by return, or best selling market indicated. Particulars first. 


Hire.—Occasional Lecturers and Bazaars will receive 
good terms, many facilities, with Apparatus of all kinds.—Car- 
Larzi. 

New Catalo 2d. OCaplatzi, Science De Bire 
and * “Chenies-strec, Tottenham-conrt-pocy’ near 
9 h Ga Engine. Enolose 3 stamps for lith 

un s — 0 0 
and particulars A. Dozasyerox, West Gorton, 3 


Half horse. power Horizontal Engine Castings. 
porte in Under, 128. éd. Drawing. 18 tampa.— A. — 
nine rex, West Gorton, Manchester. a ° oe 


The Amateur's Gas Engine. Simple and compact. 
, 428, Drawing, 5e. Litho, 3 atampe.—A. Don xine rox, 
West ten, Manchester. 


Double Cylinder Gas Engine, impulse twioe every 
revolution. ings, 90s. Litho, 3 stamps.—A. Don nine ron. 
West Gorton, Manchester. 


The Amateur's Drilling Machine. Castings, 38. 9d. 
La lar. Drawing, 8 Gan. A. Donarnoron, West Gorton, 


p N0. 3 Dril U, self-acting feed motion. Castin , 76. „6a. 
ttt : wing, 18 s ps.—. RRINeTON, West - 
Launch Engine Oastings.—2in. Cylinder, 12s 6d, 
An., 2e. ; Cin. 5s. ; in., 70s, Litho, 3 stampe.—A. Dozainoron, 
yee y Chuck astin 3s. Forgings, 18. 2d. 
or 4 jaw uc . For 8. 
Drawing, i stampe.—A. Deere Weer Gorton, Manchester, 


Plans, Lines, and Details of Canoes, 
Launch „ &c. State requirements.—A. Doraineran, 
West Gorton, Manchester. i 

Enclose Stamp for List of Castings and Working Draw- 
inge.—A. DorrIxerex, West Gerton, Manchester. 


Models of Machinery and Mechanical Movements for 
Net. N. K Manufacturers to scale ur otherwise. Estimates 
free.— e e MELT. 


Revised Lathe List 1 stamp.—W. R. SMELT, Engineer 
7, — — . : 


Compound Bliie-Rest and best self-centring chucks, 
Cheap. State requirements. Jon Mrppiztor, 16, Hope- street, 


Edward W. I rury, Hull, Glass Bottle and Cork 
wire e Importer 8 Caramel, Glucoses, Tinned 


Microscopic Glass Slidess smooth edge, 6s. per 
gross.—H. Howaap, 7, Chichester-terrace, Shepherd Rush, W. 


Thin covers 8s. per ounce ; Cells, smooth edge, 148. per. 
gross ; troughs, m &c.— ti. H waa. 


Marine Glue, Canada Balsam, and all prephrations, 
6d. per dottio.— H. Howanp, as above. s 


Amberine.—Recipe for the best non-alcoholic drink 
la.—H. Paine, 7, Ch hester-terrace, Shepherd's Bush, W. 


The Perfect Pea Trainers (Patented). Send for 
price list to Tuexsox’s Seed Warehouses, Horticultural Imple- 
ment and Bechive Depot, 90, High-street, Birmingham. 


Tudsbury and Sons High Tension” Wimshurst 
Macuinzs, with their new compound ebonite plates, more power- 
fal than giass, unbreakable. Price, l6in., 65e.; III., 486", 
20s. List, one stamp.—Edwinstowe, Newark. 


*9 e 9 8in., 


Piano, a good square for sale, £2 10s. Also a 
Banjo, 2 Mie APY t dy letter, to E. Lutanp, jun., 19, l- 
ton-road, e End, E. 


5 3 
Gelatines, for tracing Magic Lantern Slides, 4 r 
ao rele tine Paste: 182, eee Glasgow. e 


Fine Astronomical Telescope, by Mills 2} 0. g., rack 
adjustment, two eyepleces, brass tripod, £4.—99, Ofty-roaa. 


Large Chemical Spectroscope. new, £14. Rhum- 
korff Coil, and five choice Vacuum Tuves, 35s.— 99, City road. 


Tisley’s Harmonigraph, 63s. Elliott's Reflecting 
Galvaroneter, C. Browning's Magnetic Bxploder, £3 10s.. Astro. 
Eyepieces vv, City-roaa. 


Mesmerigm.—aAll can mesmerise. Success certain. 
Never fails, Instructions, 8 stam pr.—See below. 


Thought Reading.—Instructions which will teach 
8 © a thorough thought reader in a few hours, 8d. 
Clairvoyance, or Second-Sight —For 8 stamps will 


forward instructions which will teach’anyone. All three, 134.—G. 
Manis, Allhallo wgate, Ripon. 


Screw-Cutting Gap Lathe, Sin. centre, beautifull 
58 guineas n Howard atreet, Tarmouttd. 


Engineer's Business for immediate di as a 
going concern in busy part of Southwark and near the orough ; 
first-class plant and premises and good connection, and one or 
two special ties im hand.—Apply to B. B. Brouunan, 97, Newgate- 
str cet, 


os, hand or power, lam &c.; low prices: 
2. pte Wann D Bt. Jen e Fd EO i 


Lathe Heads and T Rest, for woodturner, 30s. 
Launch Engines, Boilers, and Propellers.—Cuswmatt, Bastville, 


Warming, Cheering, Invigorating —Amberine, the 
best drink. Recipe, ls. stamps.— H. PARKINSON, as above. 


Medical Coils, yery powerful, with battery, com- 
plete, carriage free, 2s. 9d. Marvels of cheapness. see belo w. 


Batteries, Bichromate, 1s. cach, carriage free, 1s. 3d., 
very powertal, for working coils, motors, A c.- bes below. 


Batter! Daniell, 1s. each, carriage ls. 3d. 
very useful ior electroplat oper below. ge free, 


Batteries, Leclanché, 1s. each, carriage free, 1s. 8d., 
sealed, constant and powerful, for electric belle.—See below. 


Eleotric Bells, 7s. 6d. complete set, comprising 
powerful plated dell, battery, puch, line wire.—see below. 


ctro-Plating Apparatus, 3s. 6d., carriage 
tee, feo — e and instructions — amateurs. 
— . 


Toy Gas Motor, carriage free, 18. 9d. fit an 
8 E ent eve below. meee 


Shocking Coil Parts, ls., carriage free, the oom- 
plete set, with instructions for amateurs.—See below. 


Ba » bichromate, highest electrical effic 
oc EAP pe mea foe, Tia cate mem | omar e 2 ent 
Bicycle, 53in., Haynes and Jefferies’ “Coventry.” | out 4ft. long. and give forth blood-curdling screams if stroked the die fib Canela ean ela. Ag in Selb aa R. — * 


Front 5 Cash price, £3 159.—D. Buscnove, High- wrong way. 


EI B 18., t free, 1s. d., all the parts 
and meres Bells, ALAA eo construct. 
1 sundries 


New Price List, containing all electrioa 
at really economical prices, free, one stamp.—See below 


Covered Wire, silk and cotton, cheapest in the trade. 
Bee list.—RcowomicaL Buscraic Surrir Co. 


For all the above articles, addreas—MaNaGER, M 
Paper rment, Economical Electric Supply Co., Wood Grean, 
on. É 


for windi 
mom Wer toe opr A aam 2 24 i Jets Dynamos 


Wire, double cotton-covered, No. 8 to 18. highest con- 
foctivity. 90. per parcels post, 11b., free Ditto, Is to 2, 3s. 3 


EE. 
Chaster’s Electro-Motor of Pegistered), as described 
in 1 Mzcuamic, Nos. 1036, 1 » 1029, and 1041. Price 44 
E . 
Chaster’s Blectro-Motor.—By special permit, R. A. 
Lan supplies carburetted annealed 3 of above, . êa. set. 
Chaster’s Electro-Motor, planed, bored, and turned 
ren t, including wire aad materials; price 42.— R. A. 


Dynamo Maohine, 20-light, continuous workin 
ee disc armature, low speed, 9 5 è-a. to drive, pire 


Slide-Rest for 2}in. Lathe, in good order, cheap, 
18. 6¢.—J, Baooxs, West-street, Alford, Lincolnshire. 
Your Photo h Oopied ualling ori 
grap! x Oc pi eq g ginal, 


mounted on best . Twelve, 3—0. . Bic zr 
Stoke, Devonport. , w pii 


Splendid 12in. polished Steel Fr Frame, 1s. 6d. free, 
Twenty assorted e Patterns, 7 W. Brors, Stoke, 


Beginner’s B ' “Ariel,” rubber tr eadl 
lamp. gong. Cela, yale 3 190, Gwydir -street 


a A. Lss. 
Blastio for Varicose Veins.—W. SMITH | Dynamo Oastin 100 cp. cog armatu : i 
and Sone, , — for Y: Nene made in London. Grane fields, . a set. Motore with patent armatures te 2 u | ,Hlectro-Motors, Batteries, Dynamos. | For Lee’s 
H. JONES. 


2 4 12 70. 1 specia oe see aay ente last week. 
Wanted. 
Old Microscopes, by A ms, Amici, Baker, Dollend 
B. Martin, Pritchard (Geringes ”), ley, ther 
eld makers.—J. Marat, Junler, 3 Londen, A 


Agency Wanted, for any saleable goods, iron and brags 
ftti preferred. Good convections. Reference\given.—Address, 
D., 2324, City - road, London, B.C. 


Deer Horns Wanted.—M. DAY, Hook and Handle 


Artistic Hand-painted Plaq i lvet fram 
7s. 6d. the patr.—Bropio, 34, Deane IN = 


Electric Motor.—All! parts and full instructions for 
making a real working model, 1s. 34., free.—Tmxozacp. 


Double Opera Glass, lenses, metal parts coverin 
and laetructions for making good pee free, is. rae BORA Aah i 


Electric B Gon „ Wi 
instructions for mente: ree 18 3 all parts, and 


Pantographs, full size, for mechanically enlarging 


Dynamo tent improvements, No. 3 122. 70c.-p. 
machines, £5, E Tela, aimee ar ali i N 


Dynamos, best mall machines in the trade, and 
cheapest doubdle-covered Wires to 30 gauge, ls. 8d. 1b,—H, J. uns. 


Dynamos for Home hting.—5 lights, or aro ef 
600 .-. Price £6 10s, 8 Wakanted. ente, 


Dynamo 0 with laminated armatures, 8 
C.-p., 66. ; 16, Se. targa 30, 78. each.—H. Jonne. ý 


maps, plans, designs, photographs, &c., with in tructlons, ls, 2d. Dynamo, laminated armatures, no beat: ven- 56, Driffield-road š 
ec.—Tmrosatp, r j a tating ; 70 8 16s. a set; fialshed, £5. arranted.—H. ASUNE Tor AA Ferdy London 
Jonze. Birmingham Goods.—Jewellery, Watches, Clocks, Hard- 


Leclanch*, Daniell's, and Bichromate Batteries, 


Je, 34. each, tree.—Tuxonaty L k h 
don, 8. h, rll, South-street, Greenwich, Lon 


: ware. Harmoniums, Furniture. ents wanted. olesale 
Dynamo Machines Repaired. Motors, with catalogues, 60) Illustrations 1 Mar, Merchaat, Birm- 


, Wire, 66. 6d.—H. Jonze, 48, High-street, Lambeth, 5.B. 
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FAC-SIMILE TELEGRAPHY. 


OY p. 69, Vol. XXXIX., we gave an 

account of a rather remarkable system 
of multiplex telegraphy, then recently de- 
vised by Mr. Patrick B. Delany, of New 
York. In this system, which has since 
become widely known as the synchronous 
multiplex, a rotating disc is employed at 
each end of a single line, and the two discs 
rotating synchronously connect the line 
with one set of instruments after the other, 
so that a large number of messages can be 
sent forwards and backwards over the one 
line at the same time. No two transmitting 
instruments are practically in electric cir- 
cuit with the line at any one instant, but so 
rapidly is the line“ taken away and 
brought back again, that the operator does 
not notice that he has temporarily been out 
of circuit. The system has been in prac- 
tical work for some months between the 
cities of Boston (Mass.), and Providence 
(R. I.), a distance of about fifty miles—the 
apparatus being arranged to work from a 
ong circuit up to seventy-two separate 
and distinct circuits over the one wire. Two 
line wires have been erected, in case of acci- 
dent and for experimental purposes; but it 
is possible to work with six fast or twelve 
slow Morse operators, or with thirty-six or 
seventy-two printing circuits. e need 


scarcely say that many little difficulties 
were discovered in actual working, and 
sundry details needed attention; but 


the system was soon demonstrated to be 
a practical success, and is new placed 
on a commercial basis. The chronous 
rotation of the discs, upon which the whole 
system depends, is maintained and regu- 
lated on the ‘‘ tuning-fork plan, and ex- 
5 has shown that when the synchronism 

been destroyed by intentional or acci- 
dental interruptions, or by breaks in the 
line wire, the discs at the opposite ends have 
automatically run into synchronism within 
90 seconds without the intervention in any 
way of the operators at the different stations. 
Mr. Delany having great ideas of what can 
be done with this principle of synchionous 
telegraphy, had the second line wire erected 
between Boston and Providence for pur- 


pore of experiment, and it was not long. 
fore 


he demonstrated the possibility of 
applying automatic repeaters in connection 
with his system. Thus, the instruments 
being arranged for six circuits, the order 
was as follows: A message started at No. 1 
Morse key in Boston was received by the re- 
lay at Providence and sent away on circuit 
No. 2, at the Boston station of which it was 
again received by a relay and returne d to 
Providence, to be repeated again on No. 3 
circuit, and so until it covered 300 miles, 
and was finally read at the receiving instru- 
ment of No. 6 circuit in Boston. The relays 
are, of course, worked by local batteries, 
and, incredible as the results may seem, not 
a few skilled telegraphists would have be- 
lieved it impossible to connect the receiving 
instrument of No. 6 circuit in Boston 
with the transmitting instrument of No. 1 
circuit in the same city, and so com 
the message to keep on going over the 
several circuits until some of the ap- 
tus failed or the batteries broke down. 
e original signal keeps passing from city 
to city without the intervention of any 
operator, and it was observed by timing the 
intervals of its return that it passed between 
Boston and Providence 1,800 times in one 
minute. The signal actually timed—a dot 
as kept passing and ing for five 
minutes, in which period it covered a distance 
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of 450,000 miles. It will be understood that 
the greater part of that period of time was 
taken up by the movements of the armatures 
of the receiving relays and the levers of the 
transmitting instruments; but it is surely a 
remarkable experiment! Mr. Delany, how- 
ever, had a far more important idea in 
training, and from a preliminary announce- 
ment by Prof. E. J. Houston, we imagine 
that Mr. Delany has succeeded in accom- 
plishing what he aimed at, for the Journal 
of the Franklin Institute for March appears 
with an illustration of fac-simile messages, 
sketches, &c., sent by means of a crude 
experimental apparatus over one wire. Fac- 
simile telegraphy has been accomplished 
before, notably with Cowper’s writing tele- 
graph; but when a single wire only was 
employed the time was so prolonged, and the 
uncertainty of reproduction so great, that the 
system had little chance of being commer- 
cially successful. If we interpret Prof. 
Houston’s brief announcement aright, Mr. 
Delany is on the high road to success, and 
will shortly give us a method of goes ela 
ing handwriting, sketches, maps, plans— 
in fact, almost anything—with speed and, 
what is of perhaps of more importance, with 
certainty of correct reproduction, for, ac- 
cording to the statement published, by means 
of the Delany synchronous system, an areaof 
twelve square inches can be covered in one 
minute. The specimen message reproduced 
as an engraving, by Prof. Houston, consists 
of a groundwork of rather coarse lines, 
which are thickened here and there where 
the current has passed, and letters, sketches, 
and other pictures appear in what are known 
as broken or rotten lines, Although these 
lines are comparatively so coarse, Prof. 
Houston ventures to express the opinion that 
with more carefully-prepared apparatus Mr. 
Delany will be able to transmit portraits 
and other work of the kind equal in fineness 
to an ordinary woodcut: he says, in fact, 
that he has no doubt it can be done with 
more carefully-prepared apparatus; but as 
no details of the process are at present avail- 
able, it would be well to await further par- 
ticulars before pronouncing an opinion one 
way or the other. The system has the great 
advantage that it is available for telegraph- 
ing in all languages, for it is as easy to pro- 
duce Chinese characters as the simple Roman 
letters; but it is quite another thing to 
telegraph a portrait with all the fineness of 
even an ordinary woodcut, and weare afraid 
that it will be a long time before fac-simile 
telegraphing will reach that degree of per- 
fection. As a sketch, however, no matter 
how crude, often conveys by a few lines 
much more than hundreds of words, it is 
evident that any really practical method of 
transmitting telegraph messages in fac- 
simile will find a wide sphere of usefulness. 
So much has already been done in that con- 
nection, especially in reproducing hand- 
writing, that the early discovery of some 
comparatively easy method of transmitting 
lines and dots in absolutely accurate fac- 
simile may be confidently anticipated; but 
not a few rather more enthusiastic believers 
in progress firmly hold to the idea that 
what is known as tele- photography 
will be accomplished before the end 
of the present century. Some of our 
readers will no doubt remember that in Vol. 
XXXIII. pp. 158, 180, we gave an account 
of some experiments with what is called the 
selenium eye which possesses the bred 
ro of enormously varying its electri 

eA under the influence of light, and 
just as Graham Bell anticipates much in the 
future from the photophone, so others see 
in this remarkable property of selenium a 
ssible means of 3 photographs 

y telegraph. At the last meeting of the 
American Association for the Advancement 
of Science, Mr. C. E. Fritts described an 
improved method ef making selenium cells, 
and hinted at, rather than suggested, their 
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employment in several branches of elec- 
trical science. Some of these cells have 
been placed in the hands of Professor Grylls 
Adams, Dr. Werner Siemens, and Dr. G. F. 
Barker, and we may shortly expect to hear 
more about them. In the selenium cells 
which have been previously brought under 
the notice of the scientific public, the two 
parts of the selenium, at which the current 
enters and leaves the cell, have been in sub- 
stantially the same electrical condition; the 
po of the current and of the light have 
een transverse to each other, so that the 
two forces have partially neutralised each 
other in their action upon the selenium. In 
Mr. Fritts’s form of cell we find a radical 
departure from former methods of employing 
selenium, for he uses very thin plates, ane 
olarises them, so that the opposite faces 
ave different electrical properties. That is 
done by melting the selenium upon a plate 
of metal with which it will form a chemical 
combination sufficient, at least, to cause the 
selenium to adhere and give a good elec- 
trical contact. To assist in effecting this 
object, the selenium, dur#ag the progress of 
melting and cry i ing, is compressed 
between its metal plate and another plate, of 
steel or other substance with which it does 
not combine, and thus is formed a sheet of 
granular selenium, uniforinly polarised 
throughout, and having its two surfaces in 
opposite phases as regards molecular 
arrangement. The non-adherent plate 
being removed after the selenium has cooled, 
the surface of the latter is covered with a 
transparent conductor of electricity, such as 
a thin film of gold leaf, platinum, or silver, 
and the advantage of this arrangement con- 
sists in the fact that it enables one to apply 
the current and the light to the selenium in 
the same plane or general direction, instead 
of transversely, so that both influences can 
be brought into similar action, or can be 
made to oppose each other, according to the 
effect desired. Previous to the experiments 
of Mr. Fritts, the most sensitive selenium 
cell was one made by Dr. Werner Siemens, 
which was about 15 times as conductive in 
the sunlight as in the dark; but by the new 
system devised by Mr. Fritts, selenium cells 
have been made which exhibit the extra- 
ordinary difference in resistance between 
light and dark expressed by the term 
“ 337:5 times, or under the joint influence 
of light and electricity, more than 99 per 
cent. of the resistance disappears tem- 
5 All the cells made by Mr. Fritts 
o not exhibit so remarkable a difference as 
that, but they are all vastly superior to any- 
tbing hitherto achieved. He finds that to 
obtain these maximum results it is necessary 
to protect the cells from light when not in 
use, and to send the current in at the gold- 
lated face, for when the current and the 
ight both act through the gold in con- 
junction, their forces are united, and every 
atom of the selenium being affected by the 
light, the full effect is obtained. The cells 
improve by use, but should be kept cool; and 
it is curious that the kind of battery 
ployed has a remarkable effect upon the 
sensitiveness of the cells. For instance, cells 
which had their sensitiveness largely 
reduced when the bichromate battery is 
employed, became extremely sensitive with 
the Leclanché—a simple fact which suggests 
the truly scientific thought that if one 
battery current destroys sensitiveness, 
another may increase it. Hitherto Mr. 
Fritts has found no better battery than 
the Leclanché, but selenium exhibits some 
very peculiar properties in this respect, which 
ill require the careful attention of the 
investigator. Mr. Fritts divides his cells 
into twe classes—the L B. cell, in which the 
resistance becomes greater as the battery 
power increases—that is, Like the Battery 
power,” and the U.B. cell, one in which the 
resistance becomes greater as the strength 
of current decreases—that is Unlike the 
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ENLARGEO ENLARGED 
SECTION B. SECTION À. 


tegrally united with a base or wall of similar 
material, and preferably at right angles thereto. 
The two electrodes 95 every pair have their pro- 
jecting strips, ribbons, or wires, so arrange 
that when in their proper relati ve position, the 
bases or walls will be opposite and parallel, the 
one with the other, and the rows of strips, 
ribbone, or wires projecting from one plate or base 
will interlock or alternate with those on the 
other plate or base, and will leave room for the 
insertion between them of insulating plates of 
glass or other suitable material. 

O. Baudel patents improvements in batteries, in 
which the circulation of the exciting liquid is 


the chief feature. The battery is composed of. 


any number of superposed elements of, say, 
zinc and carbon, separated by indiarubber of 
sufficient thickness to form a kind of chamber 
containing the exciting liquid. The latter flows 
into the outer vessel by gravity, and passing up- 
wards through each chamber by means of 
holes in the plates, is drawn off at the top. The 

ment constitutes the invention (12374). 
In another patent (11476) the novelty consists 
in the employment of the different materials. It 
is the invention of J. Cerfaux, of Brussels. The 


materials are said to form a new combination: 


they are mercary, sulphate of copper, peroxide 
of manganese in grains, sulphate of sinc, per- 
oxide of : ese, granulated and in powder, 
with crushed carbon from retorts, the whole 


covered with a layer of lead. Another part of 


the novelty of the invention also consists in 
the employment of a long lead wire inside the 
porous pot, formed into a spiral at the bottom of 
the pot, and successively traversing all the above- 
named materials downwards and upwards. This 
lead 5 forms m rods sopping re 
with the porous pot, and it holds magnetically ” 
the different materials contained in the 'porous 
pot. So far as our search has extended through 
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the patents of 1884, we cannot say that we have 
found anything very promising in the way of 
new batteries. 


_ ENGINE-MAKING AT HOME.—IV. 
The Flywheel and Bearings. 


T ALLUDED in my first article to the diff. 
out a small engine by the 


culty of setting 
rules dpplicable to those of dimensions 
apart from the assistance to be derived from the 
trained eye accustomed to note and apportion 
due relations of parts. The flywhee! now fur- 
nishes a case in point. If we take one of the 
best-known rules for the weight of a flywheel 
rim, V1Z.:— i : 


a PS 
46D 
,  W = weight of rim in cwts. 


| 2 = 22 ru Ui te E 

= average pressure on . 
8 = stroke in feet j p 
We shall find that our rim comes out at 1ft. 9in. 
mean diameter and 33:8lb. average pressure :— 


83:8 x 8:2 (= piston area) x °602 = stroke _ 20m. 


While with an average pressure of 48°3lb. we 
n beg n 

| 3 

45 x 1-75 oe: 

These are excessive weights for so small an 
engine. Further, this rule takes no account of 
the rate of dee speed,.which should have an 
important bearing on our conclusions, -since a 
slow-runhing engine would require a greater 
reserve of power than a' quick-running one; 
neither does it take account of the to be 


done, whether intermittent.or otherwise, really Loekwood, 


F's c. % ig 
ELEVATION 
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the most im consideration of all.“ And if 
we take another rule which does embody the rate 


of speed : i 
W= 6366 PSC xy 
6U 
where— f 


D 
P = pressure on piston in tons. 
S = stroke of engine in feet. wd 
D = mean diameter of rim in feet. NE 
N = number of revolutions per minute. 
C = constant = four for engines. 
W = weight of flywheel rim in tons. 


And assume a piston speed of 220ft.,or = 10 
revs. minute, and a pressure as before o 
33°8lb., we get 340°91b. in our rim. 

Under these circumstances the best way is to. 
consider what kind of work the engine will be 
required to perform, and to proportion the wheel 
accordingly. I have drawn a wheel, ie 41, 
which I consider of good proportions for an 

ine doing variable work. e weight of ite 
rim is 844lb. Arms and boss bring the weight 
of the casting up to 102Ib. ; but the weight of the 
rim alone is taken into account, since the arms 


The mechanical en stored up in a flywheel can 


be perly calculated only in relation to the precise 
nate of the work of the engine. The amount of work 
produced by a single half-stroke is estimated, 

with the limits of variation in the q ies of power 
absorbed by the machinery driven thereby, the 
weight of the flywheel is so calculated that its vis vira 
shail equalise variations, so that the factors neces- 
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de not materially influence the momentum. In 


a very light engine the weight might be reduced 


with advantage, either by diminishing the 
diameter to 16in. or 18in., and maintaining the 
same section, or by retaining the diameter, and 
reducing the metal. For driving purposes the 


width of the rim might be increased on the outer 


face, the inner metal being lessened, as shown 
Fig. 45. 


This is a small fly-wheel, hence no moulder 


would care about the trouble of making it in 
cores—the method adopted in large fly-wheels, 
neither should we like to see so small a wheel 
with wrought-iron arms. So we go in for a 
pattern, and decide on arms having an oval 
section, as being more elegant in appearance than 
those of rectangular form. 

There is no way of making a pattern of this 
kind strong enough for moulder’s usage, except 
by building it up in segments, Fig. 42. The 
ends of these segments are plumb one over the 
other in their alternate layers like the joints in 
masonry, and a ring built up thus is stronger 
than if made in any other way. The greater 
the number of thicknesses used in building up, 
the stronger the pattern, but the courses need 
not all be of the same thickness, so that their 
number and thickness may depend upon what 
stuff we happen to have by us. If we have to 
buy, we shall purchase stuff that will plane up to 
yin. thick; in. board will do this, if a thick 
board be selected. This will make a strong ring 
in five courses. 


But, again, if we make the arms simply to 
drop within the ring, we have a very weak mode 
of attachment indeed, and short grain besides in 
the hollows. Hence we determine to fit the 
arms to some little distance into the rim. 
This must be done, however, while the rim is 
yet partly built up, sothat we want to determine 
on a certain thickness of stuff out of which the 
hollows are to be cut, such thickness to bear re- 
ference to the segmental thicknesses. If we 
have, as we suppose, five sets of segments—these 
divided between 21 in. thickness will finish to 
ysin.—then we settle that our arm stuff shall be 
min. X 3 Irin. thick, which will leave one 
clear segment on each side. So we proceed in 
this way :— 

For five sets of segments, saw out, at six to 
the circle, 30 segments about gin. wider than the 
finished width, and sin. longer than the sixth part 
of the circle. Level a wooden face chuck, and glue 
one ring of segments upon it, with slips of paper 
intervening, but extending only about an inch 
to each side of the end joints of the segments. 
These paper slips are to permit of ready detach- 
ment of the ring from the plate after it is turned, 
the paper parting in two readily without splin- 
tering the wood. Upon this first set glue three 
others in succession, facing the surface of each 
set in the lathe after the glue has dried, and 
chalking over the surface so obtained for the 
proper fitting of the segments in the set to come 
next above. When the fourth course is glued on 
leave it for awhile while the arms are being pre- 


pared. 

Get out three pieces of stuff 203in. by 24 in. b 
Jin., all finiehed sizes, and lock together wi 
joints, as shown in Fig. 43. The views are self- 
explanatory, and the thickness of each middle 
web is one-third of jin., and the angles of the 
rebated edges are at 60° with the edges of the 
stuff. Put together temporarily, mark a bin. 
circle in the middle, and from that bin. circle, 
working from both sides of the stuff, bevel each 
arm-piece to 3 in. thick at the ends. The {io. 
and jin. thicknesses represent the conjugate dia- 
meters of the elliptical sections next the boss and 
the rim respectively. To make up the ends to the 
1,5,in. thickness necessary for letting in to the 
rim, we must glue aslip-of wood on each face 2} 
by about 2in. by #,. Now mark the shape of 
the arms, Fig. 41, plan, on the stuff so prepared, 
take apart and work to shape, cutting the edges 
cquare in the first place, afterwards cutting the 
elliptical forms at each end respectively (Fig 44), 
using a chisel and templets, and working the inter- 
mediate portion straight along with a small 
thumb-plane and bull-nose. Glue the arms 
together finally, and complete then the jin. 
hollows around the central boss. 

Returning to the ring, which has dried in the 
interval, turn the inner portion to lft. 6}in. 
diameter, Fig. 41, and laying the arms centrally 


upon the face, scribe around their ends, and cut 
down six recesses to those lines 1)5;in. deep. Into 


these recesses glue and screw the arms finally, 


Fig. 42, and over them glue the last course of 


segments, one only of the final course being 
shown in the figure. Then turn the outside of 
the wheel, and also the inner edge of the course 
last glued on, and remove from the face-plate. 
The radii of the arms next the rim are then com- 
pleted with gouge and penknife. All that now 
remains is to turn two bosses with hollows as 
shown in Fig. 41, and to screw them upon each 
side of the arms. One boss has to receive a print 
on its centre, jin. in diameter. 

The bearing block for the crank shaft is 
shown in Fig. 46, its cap in Fig. 47, and the 
brass in Fig. 48, and all dimensions are given 
therein. I have given the diameter of the shaft 
as ljin., which is zin. over the size given 
by the rule which makes the shaft the 
bore of the cylinder x 33. The pattern, of 
course, has boring allowance. No portions are 
left loose for moulding. The block moulds with 
its flat faces up and down as it lies on the sheet. 
The cap moulds with oil cup downwards, and 
the brass with its hollow working face down. 
But they are so mall that enough taper 
for moulding may be given by glass-papering. 

The bearing block is made in six pieces: the 
foot A, the block B; two facings. C C, for the 
shoulders of the brasses; and two bosses, D D, 
for the hold-down bolts. All are glued and 
bradded together simply, and the hole is cut out 
in the pattern for the reception of the brass. 

The cap is made in four pieces, consisting of 
the plate A, out of which the portion which clips 
the brass is cut; the facing B B for the shouldersof 
the brasses, the bosses CC for the tightenin 
bolts, and the oil cup D. The latter is glue 
upon a face-plate with a paper joint, turned and 


bored, cut to the angle of 45°, removed and 
glued in position. An oil-cap cover, Fig. 49, is 
also made. 


The brass, Fig. 48, consists of three pieces, 


the centre, A, being squared to Iq in., and cut to 
fit tightly into the bearing block. If so fitted, 
it will come out a trifle larger in the casting, 80 
that a little easing with the file will make it fit 
without much labour. . 


The flanges BB are turned, and fastened to the 


central block, and the lin. semicircular hole 
worked through. 


Brasses are now commonly fitted by turning, 


as being cheaper than filing; and a stud, Fig. 
60, prevents them from slipping with the revolu- 
tion of the shaft. 
easier in this instance. 


But the old-fashioned way is 


LOCOMOTIVES on “THE BRIGHTON 


1 5 is the substance of a paper read 
by Mr. W. 


Stroudley, M. Inst. C E., at a 


recent meeting of the Institution of Civil Engineers. 
It will be seen that it refers to several very im- 
portant points, but it may be stated that the figures 
referring 
require verification because they are so exceptional. 


to evaporation and coal consumption 


The author, on his appointment to the London, 
Brighton, and South Coast Railway, in 1870, had 
to consider what kind of locomotive engine and 
rolling stock would best meet the requirements of 
the service; as, owing to the great increase and 
complication of the lines and traffic, the original 

imitive engines and rolling stock were not able to 
0 so. He, therefore, in the same year, designed a 
large goods engine, class C,“ arranging the de- 
tails so that they would enable him to construct the 
several classes illustrated, all the r parts 
being interchangeable. Having had long experi- 
ence with both outside and inside - cylinder engines, 
he adopted inside cylinders, but placed the crank 
pins for the outside rods on the same side of the 
axle as the inside crank, the outside pin, however, 
having ashorter stroke; and he thus obtained the 
advantages of both systems. He adopted the 
method of putting the coupled wheels in front, 
instead of at the back as usual, which permitted the 
use of small trailing wheels, lightly weighted, and 
a short outside-coupling rod for the fast Penning 
engines, and also a much larger boiler than coul 
be obtained when the coupled wheels were at the 
back. The author adopted a somewhat high centre 
of gravity, believing that it made the engine travel 
more easily upon the road, and more safely at high 
speeds; the slight rolling motion, caused by the 
irregularities of the road, having a much less dis- 
turbing influence than the violent lateral oscilla- 
tion peculiar to engines with a low centre of gravity. 
The high centre of gravity also threw the greatest’ 
weight upon the outside or guiding wheel when 
passing round curves; and this relieved the inner 
wheels, and enabled them to slip readily. The 
author used six wheels in preference to a bogie for 
these engines, to avoid complication and unueces- 
sary weight. The engines were very light for their 


power. Spiral springs were used for the middle 
axle, and these had a ter range than the end 
ones for the same weight. The two cylinders of 
the large engines were cast in one piece, with the 
valves plaged below, giving lightness, closeness of 
centres, and easy exhaust and steam passages. 
The crank axle was the only disadvantage left in an 
inside cylinder, inside framed engine, and, when 
this was of good proportions, it offered but a small 
objection. Owing, however, to the narrow gauge 
of the rails in this country, the crank axle could 
not be- made so strong as it ought to be, or there 
would be no reason why a crank axle should break. 
When the flanges of the driving wheels were turned 
down thin, so as to avoid the side shock given by 
crossings and check-rails, there only remained the 
strain of the steam upon the pistons to cause 
breakage ; the action of this was precisely the same 
as the methods used by the late Sir William Fair- 


bairn in testing to destruction the model tube for 
the Menai Bri ge, by letting a heavy weight rest 
upon it suddenly at frequent interv. The de- 


flection, if sufficient, caused a crack at the weakest 
place, which gradually extended until fracture took 
place. This was precisely what occurred in the 
axle; the crack invariably commencing on the side 
of ne = opposite to that to which the steam was 
applied. 

The author, after thirty years’ experience, be- 
lieved that the separate parts of locomotives, in- 
cluding tires, axles, piston-rods, side-rods, bolts, 
cotters, and iage and wagon axles, broke from 
the same cause ; they did not break when carefull 
designed and made with proper materials an 
workmanship. As the crank axle could not be 
made of the proper strength, it was well to con- 
sider how to avoid, as far as possible, risk of acci- 
dent by its failure. By making the axle-boxes and 
horn blocks deep and strong, giving large fiat sur- 
faces against the boss of the wheel and the outside 
of the crank arm the driving-wheel was kept in 
position after the axle was broken, if the fracture 
occurred in the usual place—namely, through the 
inside web, near the crank pin, or through the 
centre part where it joined the inside web. An 
axle broken in this manner would run safely over 
any part of the road, except at a through crossing, 
where the guiding-rail was lost, and the flange was 
liable to take the wrong side of the next point ; 
this, however, had not happened in the author's 
experience. The author had always hooped the 
larger cranks, and had for some time hooped every 
new crank in the same proportion as adopted on the 
Great Northern Railway, thus reducing the risk to 
aminimum. The engines had been arranged that 
part of the exhaust steam might be turned into 
the tender or tanks, so that the feed - water might 
be heated. This was a special advantage in a tank 
engine, by increasing the total quantity of water; 
it also kept the water supply of greater purity, and 
it relieved the boiler of a certain amount of duty in 
heating the water from the ordinary temperatare 
to that which feed-water required. The feed- 
pumps had been designed to meet the requirements 
of pumping hot feed-water. The proportions of 
the valve-gear gave an admission of 78 per cent. of 
steam in full gear, which could be reduced to 12 
per cent. with excellent results; and as at high 
speeds the steam was never exhausted, the tem- 
perature of the cylinder was maintained and as 
much steam was locked up in the cylinders as 
raised the pressure at the end of the stroke to near 
that in the steam chest. This made the engine run 
very smoothly at high speeds, and turned what 
would otherwise be an extravagant coal burner into 
an economical machine. And for the same reason 
the compounding of fast passenger or frequent- 
stopping locomotives was not likely to show much, 
if any, economy over a well-designed simple engine. 
The case was different, however, in heavy goods 
engines, working with a late cut-off most of the 
time, and where the conditions approximated closely 
to those of a land or marine engwe with a constant 
load. The back pressure observed in the diagrams 
of high speed locomotives was not therefore a de- 
fect, but an advantage, and the author accordingly 

small steamports and short travel of slide- 
3 eae remarks 155 to bek pressure aa AA 
app e pressure in the exhaust pipes, where i 
should be as small as possible, but only to the back 
pressure in the cylinder. The latter was greatest 
at high s, when a small volume of steam was 
passing ugh the cylinders, and small power 
was required, and least when working full power 
with the smallest expansion. All the passenger 
engines and many of the goods engines were fitted 
with the Westinghouse automatico air-brake, as 
were also the whole of the carriages. This brake 
gave entire satisfaction, and complete control of 
the trains. The author took considerable pains 
with the fittings and details when it was first in- 
troduced, and arranged the gear for the engines, 80 
that the brake acted upon each wheel independently 
allowing the springs freedom to act; or it acted 
upon the front of all the wheels, as in the tank 
engines, the brake of which was moved by hand 
as well as by the air pressure. The Westinghouse 
air-pump had been fitted with a plunger at the 
bottom end of the rod, lłin. in diameter, and this 
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pumped water into the boilers of the goods engines 
when they were in sidings or were delayed by 
signals. the express and large goods engines, 
the greatest possible amount of heating surface had 
been provided : the fire-box was capacious, with 
small tubes of considerable length in proportion to 
their diameter, little or no flame being generated 
with the ooal used, and a very small amount of 
scot. The fuel which was found cheapest to con- 
sume in this locality was smokeless coal from South 
Wales, mixed with a small quantity of bituminous 
coal from Derbyshire. The boilers were made of 
the best Yorkshire iron with plates baviog planed 
edges: holes were drilled after the plates had been 
bent ; the joints were butt-joints, and they were 
hand riveted. The construction of the ash- pan and 
its dampers, perforated plates, water-supply, and 
the arrangement of fire-bars, brick arch, flre-door, 
and deflector, was shown. The indicator diagrams, 
taken by one of the Crosby Steam-Gauge and Valve 
Company’s indicators, at various speeds, and under 
varying conditions of gradient, orded a fair idea 
of the working capabilities of these engines, the 
economical value of which was best shown by 
quoting the consumption of fuel for the half-year 
ending the 30th of June, 1884, when the ave 
of the whole of the eugines on this line was 29°74lb. 
per engine mile, including the coal used ia raising 
steam. A great number of careful tests had been 
made of the amount of coal required to raise steam 
in the engines from cold water, and also from the 
‘partially heated water when the boiler had not been 
‘emptied, and this amounted on an average to about 
3lb. per mile run. Some doubt bad been expressed 
as to the value of heating feed-water by the ex- 
haust steam. The author, therefore, had a number 
of tests made with the ordinary heatin apparatus 
removed, and water fed to the boilers by the feed 
ps, and in one series by a Borland’s injector. 
he amount of power required to work the pumps 
was inappreciable; and the heated feed-water 
brought about reduction in the consumption of fuel 
to the extent of over 2dlb. per tra in mile. It had 
also been found that heating the feed-water by 
direct contact of the steam did not, on this railway, 
injuriously affect the boiler plates. With a view to 
ascertain what was the amount of power required 
tohaula train from Brighton to London, a com- 
plete set of 49 diagrams was taken from the engine 
pa tone working an express train of twenty- 
three vehicles, the total weight of train and engine 
being 335 tons 14 cwt. A section of the line was 
given, and clearly illustrated the result, giving the 
ore- power at about every mile, the speed, and 
the ient. The temperature of the gases in the 
smoke-box was taken at frequent intervals; also 
the degree of vacuum in the tire-box and in the 
amoke-box, and the quantity of water used out of 
the tender. To the latter had to be added the 
water condensed from the exhaust, which from ex- 
ts the author estimated at 20 per cent. 
gave an evaporation of 12 951b. of water per 
Lib. 0 S the kin 11 3 would convey one ton 
sh ed o trai miles, at an average speed 
of 43°38 miles per hour over the Brighton Railway, 
the rate of consumption being 2-03lb. of coal per 
horse- power per hour. 


DR. KLEIN ON CHOLERA. 


able; the other, upheld by European authoriti 

that it is both ‘infectious-and communicable. 1g 
support of the former theory may be quoted the 
numerous cases of sporadic cholera which occur, 


f a in 

T t to the spread of the disease b 
choleraic evacuations, as a rule only sporadio 
cases occur. In support of its communicability 
s unquestionable that when 
an outbreak of cholera has occurred it has in most 
instances been introduced from a district where 
cholera was rife, as instanced by the late out- 
break at Marseilles, which was shown to have been 
introduced from Egypt. Some have maintained 
that it may be conveyed by winds ; against this may 
be adduced the fact that epidemics have occurred 
in Malta without any occurring atthe same time in 
Gozo. Now, Gozo is nearer to Egypt than Malta, 
and yet uo epidemic at Malta has ever been pre- 
ceded by an epidemic at Gozo. The upholders of 
the theory of infectiveness are divided into two 
achools—the contagionists, who consider that the 
disease is directly communicable from the sick to 
the healthy, and that the virus is contained in the 


discharges from the alimentary canal; and the 
localists, who believe that the evacuations contain 
a germ which is capable of elaborating the virus 
under suitable conditions of climate and soil. 


intestine of patients who died from cholera swarmed 
with peculiar bacilli (comma bacilli), which 

out with the evacuations, and which he considered 
were capable of manufacturing the cholera virus 
when introduced into the small intestine of an un- 
healthy patient. He also believes that this bac‘llus 
is destroyed by the acid secretion of the stor lach 
of a healthy person, and, farther, that this bacillus 
is destroyed ky drying ; and hence that this disease 
could not be propagated by soiled linen after this 
had been dried. Tbe German Commission believes 
these bacilli to be the cause of the disease. Dr. 
Klein, by a series of experiments, has proved that 
these comma bacilli are not destroyed by an acid 
solution of the same strength as that of the gastric 
juice: but that, on the contrary, they thrive after 
having been immersed in such asolution. Further, 
that though these bacilli, in common with all germs 
(except spores of bacilli), are destroyed by thorough 
and scientific drying, still soiled linen never be- 
comes thoroughly dry. Klein thinks that even the 
location of these bacilli in the lower part of the 
small intestine should not of iteelf suggest suspicion, 
inaemuch as bacilli and miorooooci in great numbers 
are contained in it even in health, and the more 
because this locality is not the exclusive seat of the 
disease. More conclusive evidence, however, was 
collected by him in India. For instance, three of 
the houses situate in a fashionable street in Cal - 
cutta contained in all eight cases of cholera. 
Leading out of the square was a narrow lane toa 
large water tank, arouud which was built a squalid 
rookery. The water of this tank was used in the 
rookery for all purposes, and contained the comma 
bacillus. Now, the houses in the square were not 
supplied with water from the tank, and yet eight 
cases of cholera occurred in the square, while none 
were found in the rookery, which was inhabited by 
about 200 families. The Euglish Cholera Com- 
mission has also found a bacillus apparently 
identical with the comma bacillus in the intestines 
of children and adults suffering from diarrbhoœz. 
Dr. Lewis, of Netley, has found the same in the 
saliva of healthy persons. With to the 
evacuations containing the virus, Klein found that 
in India the public-built wells were universally 
contaminated by sewage, and that the water, 
though nominally not used for ek purposes, 
for pl erates was generally so used, and especially 
at night time. Again at Benares, a large sewer 
opens into the Ganges at a spot where the pilgrims 
and natives perform their religions ablutions, these 
including especially the washing out of the mouth 
with the river water. In spite of this, only sporadic 
cases of cholera occur. Dr. Klein has been led to 
the conclusion with regard to the cholera—that 
Koch’s bacillus cannot be the cholera germ. 


THE OCHOROWICZ LOUD-SPEAKING 


TELEPHONE. 

N this instrument, which is stated by 
1 M. Hospitalier, in Z’ Electricien, to be the most 
powerful he has heard, the inventor has sought to 
transmit to a distance speech, as well as vocal and 
instrumental musio, bie such epic that ` 
opera, for instance, ma sige y several people 
some distance from 8 another, and without 
having to bring the receiver to their ears. The 
system comprises a microphonic transmitter af 
new and special construction, and of a magnetic 
and receiving telephone, the magnet of which is a 
solid steel cylinder with a slot down the length of 
its surface 6 or 6mm. (Ii in.) wide, with two soft iron 
cores 3 or 4mm. in diameter about the middle, and 

ing coils. The latter are inclosed in a kind of 
flat box. at of two fal 5 plates, cp hes 5 
top o ite the cores (as in ordinary telephones 
aad the other at the bottum, screwed to the middle 
of the magnet. The lower plate is pierced with 
two holes of a larger diameter than the soft iron 
cores which traverse it, so as to move freely with- 
out touching, these two circular and parallel plates 
being connected together at their outer edges by a 
metal crown. In this way, the two plates are only 
fixed by a point, that which connects the lower 
plate with the magnet; they form a kind of vibrat- 
ing box very mobile and elastic, which contains the 
90 15 When the undulating current, modulated 
by the transmitter, passes through them, it modifies 
the flow of force inside, increasing or diminishin 
it. The box closed by the two plates contracts or 
expands under the influence of these variations of 
intensity, vibrating throughout its whole substance, 
thus accounting for the remarkable power of this 


telephone. It is also capable of acting as a 
magnetic transmitter, and permits of speaking and 
hearing in the same manner for a certain distance ; 
but in this case the effect is considerably less 
marked than with the microphonic transmitter. 


EXPERIMENTS WITH THE SIPHON. 
HE following description of some N 


ex ents with the siphon is sent by Prof. 
G. M. Clayberg, teacher of physios in the West 
Division High School, Chicago, to the Scientific 


American. Some very instructive experiments may 
be performed in the following manner :—Take a 
piece of ordinary glass tubing about 5mm. (:2in.) 
in internal diameter and one metre (39:4in.) long. 
Fifteen centimetres (6in.) from one end bend it to 
an angle of 100°, and 5 centimetres (2in.) farther 
to an angle of 90°. Draw out the other end toa 
point, and grind off the point so as to leave a hole 
about one millimetre (-04in.) in diameter. Twelve 
centimetres (4jin.) from this end bend it twice at 

ight angles in the same plane as the bend at the 
other end. Grind off the largo end obliquely. 
When finished, the siphon will be as in the illus- 
tration. Place the large end in a vessel of water in 


which a little aniline red has been peo re? and 
support the apparatus high enough so that the 
whole siphon can be seen by all class. Start 
the water, and of course it will run. Lift the 


siphon so et ne opning of the large end is 
partly out of the liquid, and -you will have 
the beautiful a 


of a succession of 
apaces filled y with the coloured 
liquid and with air. The length of these 
can easily be regulated by raising or lowering 
e siphon a very little. Again lift the siphon 
entirely out of the liquid until fifteen or twenty 
centimetres of = have gy P 95 ore 
it into tho liquid again. o long bubble of air 
will peas lowly. down the lon vertical part of the 
tube and then up the short and pointed arm until 
it reaches the small g, when it will rush out 
with great velocity. The rapid escape of the air 
ives the liquid behind it great velocity, and when 
ft reaches the small opening at the end of the 
N it is suddenly checked, cueing 5 
able pressure — pressure eno throw a few 
drops of the liquid 10ft. or 181t. high, easily seen 
when the drops strike the of the class-room. 
This sudden arrest of the velocity of the flowing 
liquid illustrates the principle of action of the 
hydraulic ram. 


DO PLANTS VARY WHEN PROPA- 


GATED BY CUTTINGS? 
N reading what is said about seed potatoes 
in last week’s Press, I notice the assertion is 
made that seed taken from the most productive 
Se ge aes eee oe 
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hills gave a larger yield of tubers than that taken 
from the least productive. I am inclined to 
believe that further experimennts will show that 
this increased productiveness will not continue to 
hold, because the reason for the greater or less 
yield was probably only an accident of circum- 
stances, especially favourable conditions of the set 
made to form the hill, or by being highly fertilised, 
or some such cause that gave it this temporary 
advantage ; and that the chances are all against an 
permanent improvement being made by su 
selections. The potato is said to have been intro- 
duced into Europe in 1584. If the original tubers 
had had the highest cultivation that the skill of man 
could give, it is exceedingly doubtful if 300 years 
of culture would have changed them in the 
slightest degree if propagation had been solely 
from the tubers and not from seed proper. I base 
this opinion op a very extended experience in the 
cultivation of plants from cuttings. Strawberry 
aaa aken from ec Ee now kind, such as 
Sharpless, or example, from strong, vigorous, grow- 
ing plants will we E give better results than 
from weak plants of the same kind, planted in the 
same soil. But if tho progeny of the strong and 
the weak plants are again taken and replanted, the 
difference between the two would hardly be per- 
ceptible after they had been growing together under 
the same conditions. Every now and then we hear 
S bg ie of fruits es said to be degenerat- 
g. are propagated from cuttin tts, or 
roots. I believe there is no such thin ras per- 
manent degeneration of any fruit, flower, or 
vegetable t is raised from cuttings, grafts, or 
roots. The Jargonelle pear, the Ribston Pippin 
apple, the Hamburg grape, or the Keen’s Seed- 
ling strawberry of the English gardens are found to 
look just as good, and as bad, under different con- 
ditions of culture as they were fifty or one 
hundred years ago, and that any change, either 
better or worse, is only an accident of circum- 
stances, and temporary. For be it remembered 
that when a plant is raised from cuttings as in the 
grape vine, grafts as iu a pear, or layers as in a 
strawberry, or pieces of the root as in a potato, 
such parts are not seed proper, but are merely parts 
of the same individual first called into existence. 
The Early Rose potato, introduced nearly a quarter 
of a century ago, is just as good to-day, under 
proper cultivation, as when first introduced, but is 
certainly no better. It is often to be found, of 
course, under unfavourable circumstances, and 
then may be supposed to have degenerated ; but 
when it is shown under other circumstances to be 
as fine as when first introduced, how can the 
assertion of permanent degeneracy be admitted ? 


Permanent improvement, in my opinion, in 
varieties, can only be made by the selection of the 
fittest specimens that have been raised from seed 
proper. Here we have, as in the Early Rose potato, 
the Sharpless strawberry, and the Concord grape, 
varieties that have shot ahead of their fellows, 
having merits that the general public recognise, 
but the art of man cannot further improve 
these so that their progeny ” (to use a convenient, 
though, perhaps, not a strictly correct term) will 
be permanently better or worse than when first 
called into existence. It is a very common error, 
whena luxuriant crop of anything is seen growing 
under specially g culture, to imagine that 
cuttings, roots, or seeds from such plants must 
necessarily give similar results when the same 
conditions to grow such crops well are not present. 
Not long ago Boston was famed for its rosebuds, 
and even experienced florists paid double price for 
etock from such plants, only to find that in their 
hands these plants would not produce Boston rose- 
buds. Now the case is changed. Madison, N.J., 
as a whole, beats Boston in rose culture, and the 
demand has changed from Boston to Madison, and, 
of course, with the same results; for, if the pur- 
chasers of Madison roses cannot give Madison 
culture, there will be no Madison rosebuds. While 
we admit the advantage of a healthy stock, and 
even, perhaps, the value of a change of stock, what 
I claim is that no culture will permanent'y change 
the variety from the normal condition, and that the 
only advance that can be made is by selecting the 
best specimens, hybridising these from their seed, 
again selecting, and so on forward. To be sure, 
we have in rare instances what are known as 
“ gports by gardeners, or what Darwin has 
called “bud variation, which may be improve- 
ments on the original variety or the reverse; but 
culture, good or bad, has nothing to do with such 
anomalous cases. in and again we see it 
asserted as a matter for wonder that the wild 
celery of English marshes or the wild carrot of the 
hedge rows have attained their present high con- 
dition by ‘‘ cultivation.” If cultivation means that 
man has through generations selected the fittest”? 
of these again and again, taking always the flower 
of the flock, so as to have attained the present 
perfection, then that is true; but if by “ cutiva- 
tion is meant that ‘‘ domestication’? by high 
culture, manuting, &o., in a garden or a field, has 
caused such reales. then, in my humble dpinion, 
it is not true. 
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A NEW DEVELOPER CONTAINING 
SULPHITE OF AMMONIA, WITH A 
NOTE ON THE LIME DEVELOPER.“ 


I. oveoper for rapid piatan and snort exporure 
eveloper for ra and short exposures ; 
ut notwithstanding this, I now advocate a fresh 
developer containing ammonia and sulphite of 
ammonium, this developer having proved excellent 
. LO perts of ee gall L 2nd 25 to 30 
.— Dissolve pyrogallol, an 
parta of sulphite of ammonium, in 100 parts of 
wa 


_ B.—Dissolve 6 parts of bromide of ammonium 
in 150 parts of water, and add 60 parts of liquid 


ammonia. 

The working developer is made by mixing 100 
cubic centimetres of water, 40. om. of the pyrogallic 
solution A, and 40. em. of the alkaline solution B. 
Development takes place very quickly, and if it is 
desired to make the reaction slower, more water 
(500. om. extra) is added. This leads to the pro- 
duction of softer pictures. If, on the other hand, 
more vigorous images are required, a few drops of 
a 10 per cent. solution of ammonium bromide must 
be added. The ammonium sulphite developer gives 
very well-modelled, brilliant negatives, in which 
the high-lights are well rendered, and the deep 
shadows are full of modelling, while the negatives 
have an agreeable dark-brownish tint. The 
ammonium sulphite makes the aqueous solution of 
pyrogallol more permanent than when the sodium 
Pine rag is used, and there is but little liability to 
to fog with it. 4 Developer with Lime Water.— 
Pyrogallic acid and lime water were first recom- 
mended by Davanne for oollodio- bromide emulsion, 
and this developer can also be used with tine 
emulsion plates. As lime! is but slightly soluble in 
water, it is convenient to make a 10 per cent. 
solution of sugar in water, and to saturate this with 
slaked lime. pyro-lime developer becomes 
violet and brown in use, also becomes turbid ; while 
the developed images oe are so thin that I 
do not think very much of this developer. 


STAINING TISSUES FOR PHOTO- 


GRAPHY.+ 
By GORE A. Pierson, M.D. 


ATISFACTORY results in photographing his- 
tological tissues depend largely upon two con~ 
ditions. 1. Having a section so thin and even that 
little more than a single layer of cells is included. 
2. Having such thin section properly stained— 
especially sufficiently differentiated. Re 
firat condition, but little difficulty is experienced ia 
these days of sliding microtomes, whose advent has 
marked a new era in section cutting. The suooess - 
ful completion of the second condition for photo- 
graphy is not always as readily e By 
most workers probably the stains ordinarily em- 
ployed and valued for general use are borax-carmine 
an aomata of the two the latter is usually 
the more highly prized—the simple manipulations 
required and the unsurpassed results justly giving 
hematoxylin a recognised pre-eminence. ese 
sections stained with borax~carmine (properly used) 
yield often excellent negatives; in their strata the 
red colour being sufficiently non-aoctinic to give a 
vigorous contraston the plate. In well differentiated 
carmine staining, however, little else than cells is 
coloured, and frequently delicate details of the con- 
nective-tissues are wanting on account of their 
cy. Hematoxylin stainings in very thin 
sections, while all that can be desired under the 
microscope, are usually very disappointing when 
photographed ; the delicate layer of tissue offers 
almost no actinic contrast when monochromatic 
sunlight is obtained by the ammonio-sulphate of 
copper cell. Since hematoxylin is so extensivel 
employed in all lines of work, a ready modification 
of this staining to meet the needs of photography 
is of advantage. While especially intended for 
nervous tissues the modified use furnishes specimens 
of all organs admirably adapted for photography. 
No especial formula for hematoxylin is needed 
using one which is capable of staining deeply and 
iving standard results. In the usual course of 
work the sections are stained ; a very few thin ones, 
however, are allowed to remain in the solution, 
after those for ordi preparation, until they are 
of an intense dark purple, when they are transferred, 
one by one, to a capsule containing a solution com- 
posed of the following constituents :— 
Borax 1:0 


Potassium ferricyanide ........ 25 

M F§‚‚ͤ ha Oe wade Siow ss as 100-0 
n ey tcf bet kept moving manl the intense 
our . an e purple tint 
is replaced by a 8 ow, shading to saffron. 
Before the sections reach the latter colour they 


By Dr. Joser Mania Enen in the Photographic News. 


+ Extracted from a paper in the dmerican Monthly 
Microscopical Journal. 
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should be washed in water; the further usual stepe 
in mounting are then completed. Sections so 
stained, and mounted in balsam, will be found to 
possess all the differentiation given by hematoxylin, 
with a change from the purplish blue colour to the 
subdued tones of brown—a substitution often most 
pleasing and grateful to the eye. 


CRITICAL METHODS OF DETECTING 
ERRORS IN PLANE SURFACES. 
By JoHN A. BrasHEaR.* ` 


FÈ a number of years I have been practically 

interested in the subject of the production of 
piane and curved surfaces, particularly for optical 

urposes— i.e., in the production of such surfaces, 

ee if possible from all traces of error and it will be 
pleasant to me if I shall be able to add to the interest 
of this association by giving you some of my own 
practical experience, and may I trust that it will be 
an incentive to all engaged in kiudred work to do 
that work well. In the production of a pei 
plane surface there are many difficulties to conten 
with, and it will not be possible in the limits of this 
paper to discuss the methods of eliminating errors 
when found, but I must content myself with giving 
a description of various methods of detecting exist- 
ing errors in the surfaces that are being worked, 
whether, for instance, it be an error of concavity, 
convexity, periodic or local error. A very excel- 
lent method was devised by the celebrated Ross 
which is frequently used at the present time, and 
those eminent workers, the Clarks of Cambridge, 
use a modification of the Ross method which in 
their hands is productive of the very highest results. 
The device is very simple, consisting of a telescope 
in which the aberrations have been well corrected, 
so that the focal plane of the objective is as 


as possible. This telescope is first directed to a 
distant object, ferably a celestial one, and 
focussed for el rays. The surface to be tested 


is now placed so that the reflected image of the same 
object, whatever it may be, can be observed by the 
same telescope. It is evident that if the surface be 
a true plane, its action upon the beam of light that 
comes from the object will be simply to change its 
direction, but not disturb or change it any other 
way, hence the reflected image of the ob ject should 
be seen by the telescope without in any “vay chang- 
ing the original focus. If, however, the supposed 
plane surface proves to be convex, the image will 
not be sharply defined in the telescope until the 
ah is moved away from the object-glass, 
while if the converse is the case, and the supposed 
plane is concave, the eyepiece must now be moved 
towards the objective in order to obtain a sharp 
image, and the amount of convexity or concavity 
may be known by the change in the focal plane. 
If the surface has periodic or irregular errors, no 
sharp image can be obtained, no matter how much 
the eyepiece may be moved in or out. This test 
may be made more delicate by using the observ- 
ing telescope at as low an angle as possible, thereby 
bringing out with still greater effect any error that 
may exist in the surface under examination, and is 
the plan generally used by Alvan Clark and Sons. . 
Another and very excellent method is that illus- 
trated in Fig. 1, in which a second telescope, b, is 
introduced. In place of the eyepiece of this second 
telescope, a p is introduced, in which a 
number of small holes are drilled, as in Fig. I, z, or 
a slit is cut similar to the alit used in a spectroscope, 
as shown at y, same figure. The telescope a is now 
focussed very accurately on a celestial or other very 
distant object, and the focus marked. The object- 
glass of the telescope 5 is now placed against and 
‘square ’’ with the object-glass of telescope a, and 
on looking through telescope a an image of the 
diaphragm with its holes cr the slitis seen. This 
diaphragm must now be moved until a sharp image 


y | is seen in telescope a. The two telescopes are now 


mounted asin Fig. 1, and the plate to be tested 
placed in front of the two telescopes as atc. It is 
evident, as in the former case, that if the surface is 
a true plane the reflected image of the holes or slit 
thrown upon it by the telescope 4 will be seen 
sharply defined in the telescope a. If any error of 
convexity exists in the plate, the focal plane is dis- 
turbed and the eyepiece must be moved out. Ifthe 
plate is concave it must be moved in to obtain a 
sharp image. Irregular errors in the plate or sur- 
face will produce a blurred or indistinct image, and 

as in the first instance, no amount of focussing wili 
help matters. These methods are both good, but 
gre not satisfactory in the highest degree, and two 
or three important factors bar the way to the very 
best resuits. One is that the aberrations of the 
telescopes must be perfectly corrected, a very 
difficult matter of itself, and requiring the highest 
skill of the optician. Another, the fact that the 
humaneye will accommodate itself to small distances 
when setting the focus of the observing telescope. 
I have frequently made experiments to find out 


* Extracted from a paper read before the Engineers’ 
Society of Western Pennsylvania. 
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how much this accommodation was in my own case 
and found it to amount to as much as 1-40th of an 
inch. This is, no doubt, partly the fault of the 
telescopes themselves, but, unless the eye is 
rigorously educated in this work, it is apt to accom- 
modate itself to a small amount, and will invariably 
do so if there is a preconceived notion or bias in the 
direction of the accommodation. Talking with 
Prof. C. A. Young a few months since on this sub- 
ject, he remarked that he noticed that the eye 
grew more exact in its demands as it grew older, in 
regard to the focal point. A third and very serious 
objection to the second method is caused by diffrac- 
tion from the edges of the holes or the slit. Let 
me explain this briefly. When light falls upon a 
elit, such as we have here, it is turned out of its 
course ; as the slit has two edges, and the light that 
falls on either side is deflected both right and left 

the rays that cross from the right side of the alit 
to s the left, and from the left side of the slit 
towards the right, produce interference of the wave 
lengths, and when perfect interference occurs dark 
lines are seen. You can have a very pretty illus- 
tration of this by cutting a fine slit ina card and 
holding it several inches from the eye, when the 
dark lines caused by total extinction of the light by 
interference may be seen. If now you look to- 
wards the edge ofa gas or lamp flame you will see 
a series of coloured bands that bring out the phe- 
nomenon of partial interference. This experiment 
shows the difficulty in obtaining a perfect focus of 
the holes or the slit in the diaphragdi: as the inter- 
ferences fringes are always more or less annoying. 
Notwithstanding these defects of the two 1 
have mentioned, in the hands of the practical work- 
men they are productive of very good results, and 
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5 excellent surfaces have been made by 
their use, and we are not justified in ignoring 
them, because they are the stepping stones to 
as on to better ones. In my early work, Dr. Draper 
suggested a very excellent plan for testing a hat 
surface, which I will briefly describe. It is a well- 
known truth that if an artificial star is placed in the 
exact centre of curvature of a y spherical 
mirror, and an eyepiece be used to examine the 
image close beside the source of light, the star 
will be sharply defined and will bear very high 
magnification. If the eyepiece is now drawa 
towards the observer the star disc begins to expand, 
and if the mirror bea truly spherical one the expanded 
disc will be equally illuminated, except the outer 
edge, which us shows two or more dark rings 
due to diffraction, as already explained. Now if 
we push the eyepiece towards the mirror the same 
distance on the opposite side of the true focal plane, 
precisely the same appearance will be noted in the 
expanded star disc. If we now place our plane 
surfaco anywhere in the path of the rays from the 
great mirror we should have identically the same 
repeated. Of course it is presumed and 
is necessary that the plane mirror shall be much 
lees in area than the spherical mirror, else the beam 


of light from the artificial star will be shut off; yet | | 


I may here say that any one part ofa truly spherical 
mirror will act just as well as the whole surface, 
there being, of course, a loss of light according to 
the area of the mirror shut off. I might go on to 
elaborate this method to show how it may be made 
still more exact, but as it will come under the dis- 
cussion of spherical surfaces I will leave it for the 
present. Unfortunately for this process, it demands 
a large truly spherical surface, which is just as dif- 
ficult of attainment gs any form of regular surface. 
We come now to an instrument that does not 
depend upon optical means for detecting errors of 
surface, namely, the spherometer, which, as the 
name would indicate, means sphere-measurer, but 
itis about as well adapted for plane as it is for 


spherical work, and Prof. Harkness has been using 
one for some time past in determining the errors of 
plane mirrors used in the transit of Venus 


the 
photographic instruments. At the meeting of the 


American Association of Science in Philadelphia 
there was quite a discussion as to the relative 


merits of the spherometer test and another form 


which I shall presently mention, Prof. Harkness 


claiming that he could, by the use of the sphero- 


meter, detect errors bordering closely on one-five 
hundred thousandth of an inch. Some physicists 
express doubt on this, but Prof. Harkness has, no 
doubt, worked with very sensitive instruments and 
over very small areas at one time. I have not had 
occasion to use this instrament in my own work, as 
a more simple, delicate, and efficient metnod was at 
my command, but for the measurement of convex 
surfaces I know of nothing that can take its place. 
I will briefly describe the method of using it. The 
usual form of the instrument is shown in Fig. 2. a 
is a steel screw working in the nut of the stout 
tripod frame b. ccc are three legs with carefully 
prepared points ; d is a divided standard to read the 
whole number of revolutions of the screw a, the 
edge of which also serves the purpose of a pointer 
to read off the division on the top of the milled 
head e. Sfill further refinement may be had by 
placing a vernier here. To measure a plane or 
curved surface with this instrument, a perfect 

plane, or perfect spherical surface of known radius, 
must be used to determine the zero point of the 
division. Taking for granted that we have this 
standard plate, the spherometer is placed upon it 
and the readings of the divided head and indicator 
d noted when the point of the screw a just touches 
the surface f. Herein, however, lies the great 
difficulty in using this instrument, i.c., to know the 
exact instant of contact of the point of screw a on 
the surface f.. Many devices have been added to 
the spherometer fo make it as sensitive as possible 

such as the contact level, the electric contact, 
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the compound levercontact. The latter is prorabi 
the best, and is made essentially, as in Fig. 3. 


am indebted for this plan to Dr. Alfred Mayer. As 
in the previous figure, a is the screw, this screw is 
bored out and a central steel pin turned to fit, rest- 


ing on a shoulder atc. The end d projects below 


the screw a, and the end e projects above the milled 


head, and the 


‘knife edge or pivot point rests against 


paced 


the lever f, which, in turn, rests against the long 
lever g, the point A of which moves along the 
division atj. It is evident that if the point of the pin 
just touches the plate no movement of the index 
ever g will be seen ; but if any preesure be applied, 
the lever will move through a multiplied arc, owing 
to the short fulcri of the two levers. Notwith- 
standing all these precautions, we must also take 
into account the flexure of the material, the 
elasticity of the points of contact, and other 
idiosyncrasies, and you can readily see that in an 
instrument so delicate practice alonewill bring about 
the very best results. Dr. Alfred Mayer’s method 
of getting over the great difficulty of knowing when 
all four points are in contact is quite simple. The 
stan plate is set on the box g, Fig. 2, which 
acts as a resonator. The screw a is brought down 
until it touches the plate. When the pressure of 
the screw is enough to lift off either or all of the 
legs, and the plate is gently tapped with the finger 
a rattle is heard, which is the tell-tale of imperfec 
contact of all the pone. The screw is now re- 
versed gently and slowly until the moment the 
rattle ceases. and then the reading is taken. Here 
the sense of bearing is brought into play. This is 
also the case when the electric contact is used. 
This is so arranged that the instant of touching of 
the point of screw a, completes the electric circuit 
in which an electro-magnet of short thick wire is 
At the moment of contact, or Parar 1 
ttle before contact, the bell rings, and the turning 
of the screw must be instantly stopped. Here are 
several elements that must be remembered. First, 
it takes time to set the bell ringing, time for the 
sound to pass to the ear, time for the sensation to 
be arded to the brain, time for the brain to send 
word to the hand to cease turning the screw, and, 
if you please, it takes time for the hand to stop. 
You may say, of what use are such refinements? 
I may reply, what use is there in trying to do any- 
thing the very best it ean bedone? Ifour investi- 


gation of Nature’s profound mysteries can be par- 
tially solved with good instrumental means, what 
is the result if we have better ones placed in our 
hands, and what, we ask, if the best are given to 
the physicist. We have only to compare the tele- 
scope Of Galileo, the prism of Newton, the pile of 
Volta, and what was done with them, to the mar- 
vellous work of the telescope, spectro and 
dynamo of to-day. But I must proceed: It wilt 
be recognised thet in working with the spheromete# 
only the points in actual contact can be measured 
at one time, for you may see by Fig. 4 that the four 
points, a a a a, may all be normal to a true plane, 
and yet errors of depression, as ats, or elevation, as 
at b, exist between them, so that the. instrament 
must be used over every available part of the surs. 
face if it is to be tested rigorously. As to how 
exact this method is, I cannot say from actual ex- 
perience, asin my work I have hud recourse to 
other methods that I shall describe. I have already 
uoted you the words of Prof. Harkness. Dr. 
Hastings, whose practical as well as theoretical 
knowledge is of the most critical character, tells me 
that he considers it quite easy to measure to 
1-80000th of an inch with ‘the ordinary form of 
instrument. Here is a very fine spherometer that 
Dr. Hastings works with from time,to time, and 
which he calls his standard spherometer. It is 
delicately made, its screw being-60 to the iuch, or 
more exactly 0:01998 inch, or within 2-100000th of 
being 1-50th of an inch pitch. The principal screw 
has a point, which is itself an independent screw, 
that was put in to investigate the errors of the main 
sorow, but it was found that the error of this screw 
was not as much as “00001 of an inch. The head 
is divided into 200 parts, and by estimation can be 
read to 1-100000th of an inch. Its constants are 
known, and it may be understood that it would no$ 
do to handle it very roughly. I could dwell here 
longer on this fascinating subject, but must haste; 
I may add that if this spherometer is placed on a 
plate of glass, and exact contact obtained, and then 
removed and the hand held over the plate withous 
touching it, the difference in the temperature of the 
lass and that of the hand would be sufficient to 
istort the surface enough to be readily recognised 
by the spherometer when replaced. Anyone desir- 
ing to investigate this subject further will find if 
fully discussed in that splendid series of papers by 
Dr. Alfred Mayer on the minute measurements 
modern science, published in Scientific American 
Supplements, to which I was indebted years ago for 
most valuable information, as well as to most en- 
couraging words from Prof. Thurston, whom you 
all o well and favourably know. I now invite 


100 


your attention to the method for testing the flat 
surfaces on which Prof. Rowland rules the beauti- 
ful diffraction gratings now so well known over the 
scientific world, as also other plane surfaces for 
Heliostats, &c. Iam now approaching the border 


\\ 


- W 
8 Y N 72 
— . 
we ted S 


Fia. 5. 


land of what may be called the abstruse in science, 


in which I humbly acknowledge it would take a | attained a de 


vast volume to contain all I don’t know, 
hope to make plain to you this most beautiful and 
accurate method, and for fear I may forget to give 
due oat I will say that I am indebted to Dr. 
Hastings for it, with whom it was an original dis- 
covery, though he told me he afterwards found it 
had been in use by Steinheil, the celebrated optician 
of Munich. The principle was discovered by the 
immortal Newton, and it shows how much can be 
made of the 1 enomena seen in our every 
day life when p the hands of the investiga- 
tor. We have all seen the beautiful play of colours 
on the soap bubble, or when the drop of oil spreads 
over the surface of the water. Place a lens of lon 
curvature on a piece of plain polished glass, an 
mitre it obliquely, a black central spot is seen 
with rings of various width and colour surrounding 
it. If the lens is a true curve, and the glass beneath 
it a true plane, these rings of colour will be per- 
fectly concentric and arranged in decreas- 
ing intervals. This apparatus is known as Newton’s 
colour glass, because he not only measured the 
phenomena, but established the laws of the appear- 
ances presented. I will now endeavour to explain 
the general principle by which this phenomena is 
utilised in the testing of plane surfaces. Suppose 
lower plate lenses of con- 
y increasing curvature until that curvature 
becomes nil, or in other words a true plane. The 
rings of colour will constantly increase in width as 
the curvature of the lens increases, until at last one 
colour alone is seen over the whole surface, pro- 
vice’, however, the same angle of observation be 
maintained, and provided further that the film of 
air between the glasses is of absolutely the same 
relative thickness throughout. I say the film of 
ar for I presume that it would be u erly impos- 
siblo to exclude particles of dust so that absolute 
contact could take place. Early physicists main- 
'tained that absolute molecular contact was impos- 
siblo, and that the central separation of the glasses 


in Newton’s experiment was 1-250000 of an inch; 
but Sir Wm. Thomson has shown that the 
separation was caused by shreds or particles of dust. 
However, if this separation is equal throughout, we 
have the phenomena as described ; but if the dust 
particles are thicker under one side than the other 
our phenomena will change to broad parallel 
bands, as in Fig. 6; the broader the bands the 
nearer the absolute parallelism of the plates. In 
Fig. bletja and} 1 Any the two plates we are test- 
ing. Rays of white light, c, falling upon the upper 
surface of plate a, are partially reflected off in the 
direction of rays d, but as these rays do not con- 
cern us now, I have not sketched them. Part of the 
light passes on through the upper plate, where it is 
bent out of its course somewhat, and falling upon 
the lower surface of the upper plate, some of this 
light is again reflected towards the eye atd. As 
some of the light passes through the upper plate, and 
ing through the film of air between the plates, 
gon the u surface of the lower one, this 

in turn is reflected, but as the light that falls on 
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this surface bas had to traverse the film of air twice, 
it is retarded by a certain number of half or whole 
wave-lengths, and the beautiful phenomena of 
interference take place, some of the colours of 
white light being obliterated while others come to 
the eye. When the position of the eye changes the 
colour is seen to change. I have not time to dwell 
further on this part of my subject, which is dis- 
cussed in most advanced works on physics, and 
especially well described in Dr. Eugene Lommel’s 
work on “The Nature of Light.” I remarked 
that if the two surfaces were perfectly plane there 
would be one colour seen, or else colours of the 
first or second order would arrange themselves in 


broad parallel bands ; but this would also take place 
in plates of alight curvature, for the requirement 


is, as I said, a of air of equal thickness through- 
out. You can see at once that this condition could 
be obtained in a perfect convex surface fitting a 
perfect concave of the same radius. Fortunately, 
we have a check to guard against this error. To 
produce a perfect plane three surfaces must be 
worked together unless we have a true plane to 
commence with; but to make this true plane by 
this method we must work three together, and if 
each one comes up to the demands of this most 
rigorous test, we may rest assured that we have 
of accuracy almost beyond 


et I] human conception. As it is difficult to see the 


colours well on metal surfaces, a one-coloured light 
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is used, such as the sodium flame, wbich gives to 
the eye in our test, dark and bright bands Instead 
of coloured ones. When these plates are worked 
and tested upon one another they all present 
the same appearance, one may be reserved fora 
test plate for future use. Here is asmall test plate 
made by the celebrated Steinheil, and here two 
made by myself, and I may be 1 in saying 
that I was much gratified to find the coincidence so 
nearly perfect that the limiting error is much leas 
than 00001 of an inch. My assistant, with but a 
few months’ experience, has made quite as accurate 
plates. It is nece „ of course, to have a glass 
plate to test the metal plates, as the upper pate 
must be transpar So far wo have n 

Let us now see 


ent. 
dealing with perfect surfaces. 
what shall occur in surfaces that are nct plane. 
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Suppose we now have our perfect test-plate, and 
it in laid on a plate that has a compound error— 
say, depressed at centre and edge and high between 
these points. If this error is regular the central 
bands arrange themselves as in Fig. 7. You may 
now ask, How are we to know what sort of surface 
we have? A ready solution isathand. The bands 
always travel in the direction of the thickest film of 
air, hence, on lowering the eye, if the convex edge 
of the bands travel in the direction of the arrow, 
we are absolutely certain that that part of the 
surface being tested is convex, while if, as in the 
central part of the bands, the concave edges ad- 
vance, we know that is hollow or too low. 
Furthermore, any small error will be rigorously 
detected, with astonishing clearness, and one of the 
grandest qualities of this test is the absence of 
personal equation,” for, given a perfect test- 
plate, it won't lie, neither will it exaggerate. I 
say Won't lie, but I must guard this by saying that 
the plates must coincide absolutely in temperature, 
and the touch of the finger, the heat of the hand, 
or any disturbance whatever will vitiate the results 
of this lovely process; but more of that at a future 
time. If our surface is plane to within a short 
distance of the edge and is there overcorrected, or 
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convex, the test shows it asin Fig. 8. If the whole 
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surface is regularly convex, then concentric rings of 
a breadth determined by the approach to a perfect 
plane are seen. If concave, a sinita phenomenon 
is exhibited, except in the case of the convex the 
broader rings are near the centre, while in the con- 
cave they are nearer the edge. In lowering the 
eye while observing the plates, the rings of the 
convex plate will advance outward, those of the 
concave inward. It may be asked by the me- 
chanician, Can this method be used for testing our 
surface plates? I answer, that I have found the 
scraped surface of iron bright enough to test b 
sodium light. My assistant in the m © wor 
scraped three Sin. plates that were tested by this 
method, and found to be v excellent, though it 
must be very evident that a single cut of 3 
would change the t over which it 80 
much as to entirely change the ap ce there ; 
but I found I could use the test to get the general 
cutline of the surface under process of eorrection. 
These iron plates I would say are simply used for 
preliminary formation of polishers. may have 
something to say on the question of surface plates 
in the future, as I have made some int f 
studies on the subject. I must now bring this 
paper to a close, although I had intended including 
some interesting studies of curved surfaces. There 
is, however, matter enough in that subject of itself, 
especially when we connect it with the idiosyn- 
crasies of the material we have to deal with, a vital 
of the subject that I have not touched upon 
in the present paper. You may now inquire how 
critical is this ‘‘ oolour test.” To answer I 
fear I shall trench upon forbidden grounds, but I 
call to my help the words of one of our best 
American physicists, and I quote from a letter in 
which he says by combined calculation and experi- 
ment I have found the limiting error for white 
light to be 1-50000000 of an inch, and for: Na or 
sodium light about fifty times greater, or less than 
1-800000 of an inch. Dr. Alfred Mayer estimated 
and demonstrated by actual experiment that the 
smallest black spot on a white ground visible to the 
naked eye is about 1-800th of an inch at the dis- 
tance of normal vision—namely, 10in., and that a 
line, which, of course, has the element of extension 
1-6000th of an inch in thickness could be seen. In 
our delicate colour test we may decrease the 
diameter of our black spot a thousand times and 
etill its perception is possible by the aid of our 
monochromatic light, and we may d h our line 
ten thousand times, yet find it just perceivable on 
the border land of our test by white light. Do not 
o I am so foolish as to even think that the 
uman hand directed by the human brain can ever 
work the material at his command to such a high 
standard of exactness. No; from the very nature 
of the material we have to work with, we are for- 
bidden even to h for such an achievement, and 
could it be possible that through some stroke of 
good fortune we could attain this high ideal, it 
would be but for a moment, as from the v 
nature of our environment it would be but an ignis 
fatuus. There is, however, to the earnest mind a 
delight in having a high model of excellence, for as 
our model is, so will our work approximate, and 
although we may go on approximating our ideal 
for ever, we can never hope to reach that which has 
been set for us by the great Master Workman. 


A Olear Shellac Varnish.—A simple mode of 
of clearing turbid lacquer or solutions (however 
strong) of shellac in spirits of wine, is to add to 
the same a quarter of their bulk of commercial 
„ henzine or refined petroleum spirit. If the 
mixture be agitated three or four times during 
the of an hour and then allowed to stand, it 
8 ily separates into two distinct layers, the 
upper one is a solution of the fatty or waxy matter 
in petroleum spirit, the lower is a brilliant alcoholic 
solution of pure shellac. The petroleum spirit 
only dissolves to a small extent in the other liquid, 
an by alight when drawn off = ony freed 99 
it by slightly warming, with gentle agitation. 
Crude lac of any kind may be caused to give an 
absolutely clear solution in alcohol if it first be 
roughly powdered and then washed with warm 
petroleum spirit once or twice so as to dissolve out 
all the fatty matter. This latter has the advantage 
of simplicity, while at the same time the quality of 
oe no degree injured.—Southern Coach 

a A e 


Gallium.—Dr. L. Ehrlich, a German. chemist, 
has succeeded in isolating the metal gallium by an 
industrial process. A preliminary experiment has 
yielded 0 grains of gallium from 80 kilogrammes 
of zinc blende. The method followed was a modi- 
fication of that introduced by M. Lecoq de Beis- 
baudrau, which by lixiviation of the zinc sulphate 
resulted in a small quantity of mud containing ferric 
oxide and gallium. The galliferous alkaline olu- 
tion was then electrolysed in a platinum capsule 
and the metal deposited in fine needles. As the 
melting point of gallium is low, about 30:5 deg. C., 
and its lustre brighter than that of mercury, it may 
be found of application by-and-by. 
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SCIENTIFIC NEWS. 


HE death is announced of Prof. Morrison 
Watson, dean of the medical school and 
professor of anatomy at Owens College, Man- 
chester. Whilst lecturing last month he broke 
a bloodvessel in the head, and lingered on un- 
consciously until last week, when he expired. 
Dr. Watson was only in his fortieth year. He 
will be remembered by many as demonstrator of 
anatomy under Prof. Turner at Edinburgh, but 
was widely known as a contributor to scientific 
journals, and as one of the experts engaged on 
the reports of the voyage of the Challenger. 


The well-known mineralogist and palæontolo. 
gist, Prof. Dunker, of Marburg, is dead. 


At the next meeting of the Royal Microscopical 
Society, on the Sth inst., at 8 p. m., the original 
raling machine of the late Herr F. A. Nobert 
will again be exhibited by Mr. J. Mayall, jun. 
Mr yall informs us that, with a view to 
clearing up the mystery regarding the production 
of the diamond ruling-points, he has submitted 
them to the inspection of Messrs. Wellby, the 
well-known diamond merchants, of Garrick- 
street, in order to decide which surfaces were 
artificially prepared and which cleaved, &c. 
Messrs. Wellby recommended that an inde- 
pendent examination of the ruling-points should 
also be made by professional diamond cleavers. 
Accordingly, Messrs. Nyburg, formerly diamond 
cleavers of Amsterdam, were requested to under- 
take the examination. The resuitsof the various 
examinations will be communicated to the Society 
by Mr. Mayall. 


Dr. Luther, of Diisseldorf, discovered another 
small planet on the 14th of March. It is of the 
eleventh magnitude, and will reckon as No. 247, 
No. 245 being that discovered by Mr. Pogson at 
Madras on Feb. 6, and observed at Berlin and 
Vienna on the 9th and 12thof March. No. 246 
is the small planet discovered by M. Borrelly, as 
announced on p. 54. Dr. Palisa has named No. 
244, Sita, 


The Guarantee Fund in connection with the 
meeting of the British Association at Aberdeen 
is now nearly all subscribed, amongst the latest 
contributions being £50 from the Queen. The 
nomination as President for the Birmingham 
meeting in 1886 has been offered to Sir W. 
Dawson, F.R.S., the principal of M‘Gill College, 
Montreal, and has been accepted. 


An ascent of Ben Nevis was made last week by 
two gentlemen, who found the observers in good 
health and spirits, although the buildings were 
almost entirely buried in snow. At the half- 
yearly meeting of the Scottish Meteorological 
Society last week, the report of the council was 
read, in which it was stated that hourly observa- 
tions had been taken during the winter at the 
Ben Nevis Observatory, except during some hours 
of the night between the 2lst and 22nd of 
February, when a severe storm prevented a light 
being carried outside to read the thermometers. 
The cost of the erection and maintenance of the 
observatory to the end of January had been 
£5,935, or £325 beyond the sum received for 
the purpose. At the meeting, a paper by Mr. 
Omond, the superintendent of the observatory, 
on “The Formation of Snow Crystals from 
Fog,” a common phenomena on thé Ben, was 


A meeting in connection with the Marine 
Biological Association is to be held at the rooms 
of the Society of Arts on April 13th. Cambridge 
has undertaken to raise £500 for the station of 
the Association, and nearly the whole of this 
amount has been subscribed. The Association 
has nearly £6,000 in hand, but requires some 
£4,000 yet before building. 


Some rather alarming statistics were recently 
given by Mr. W. Whitehead, the President of 
the Manchester Medical Society, when he stated 
that the number of deaths from cancer had in- 
creased from 4,807 in 1849 to 14.057 in 1882, the 
last return available. Mr. Whitehead did not 
com deaths from cancer with population, 
but with the total number of deaths, and he 
found that whereas in 1849 out of the total 
mortality one death in 90 was due to cancer, in 
1882 the proportion was one in 36. These figures 
do not represent the extent of the increase 
fully, because formerly fibroids, polypi, &c., were 
included under the head cancer. in 1882 twice 
as many females died from cancer as males, and 


the proportionate increase has been greater 
amongst women. 


Prof. Brown-Séquard read a note on the 
Local Action of Cocaine,” at a recent meeting 


of the Société de Biologie of Paris. His experi- 
ments show that the drug acts through the 
medium of the peripheric nerves on the nervous 


centres, which react by producing an inhibition 
of sensibility. 


On p. 384, No. 1,006, we described a method 
of making maps in relief patented by Mr. J. 
de Mendonca Cortez, president of the Banco 
Lusitano, Lisbon. Maps prepared on his plan 
have attracted the attention of the War Ministers 
of France, Germany, and Italy, but they might 
with advantage be utilised also for the purposes of 
elementary education. 


It was thought that Herr Lenz, who is going 
out to explore the region of the Congo on behalf 
of the Geographical Society of Vienna, would 
also be commissioned to represent the similar 
societies of Berlin and Munich. It appears, 
however, that the Berlin Society has determined 
to send an explorer of its own, and Dr. Fischer 
will proceed to Zanzibar some time this month, 
and will journey thence to Uganda and the 
watershed of the Upper Congo. 


At the annual meeting of the Institute of 
Naval Architects, which was held last week, the 
president, Lord Ravensworth, stated that the 
diminution in shipbuilding for all ports during 
the past year amounted to the equivalent of seven 
and a half millions sterliog, which would account 
for much of the distress and privation borne by 
the industrial classes during the past winter. 
The pana amongst other points, also re- 
ferred to the increasing use of high-pressure 
steam, 150lb. being now common, while triple 
expansion engines, he thought, threatened to 
oust all others. A number of papers of more or 
less interest were read, including one by Mr. 
Thornycroft, on ‘‘Guide-Blade Propellers for 
Shallow Draught Vessels.” He considers that 
the guide-blade propeller will beat the paddle- 
wheel (stern wheel), as its only defect is a limited 
power to propel astern. 


The technological examinations of the City 
and Guilds Institute will be held at the different 
centres on May 20 next. Candidates who cannot 
arrange to attend at any of the provincial centres 
can, on application to the director and secretary, 
be examined at the Cowper-street Schools, London. 
The? programme, containing syllabus of each 
subject and last year’s questions, can be obtained 
from the secretary, Gresham College, E.C. 


Mr. Coxwell, referring to some statements as 


to the lifting power of hot air and gas in balloons. 
says that the average specific gravity of coal gas 


is such as to lift only from 35lb. to 40lb. per 


1,000 cubic feet, and to lift 40lb. it must be 
prepared from a dry coal and be well purified. 


ven hydrogen cannot be made to lift much more 


than 601b. per 1,000 cubic feet. 


Vaseline is, it seems, used as a substitute for 
lard or butter in pastry by some of the con- 
fectioners of Paris. M. A. Riche recently 
presented a report on the subject to the Council 
of Hygiene of the Department of the Seine, in 
which he states that however advantageous its 
use may be to pastry makers, because it has no 
tendency to become rancid, the employment of 
vaseline for alimentary pi poses ought to be 
interdicted as injurious to health. 


Compressed Teak for Loom Shuttles.— 
The increase in the price of boxwood, largely used 
in the manufacture of loom shuttles, has directed 
attention to the possibility of producing some 
cheaper material equally suitable. It has been 
found that compressed teak will answer the 
papos, and a powerful hydraulic press has just 

n completed by Sir Joseph Whitworth and Co., 
of Manchester, for Mr. Robert Pickles, of Burnley, 
to be used in e peen this class of timher for 
the manufacture of loom shuttles. The press con- 
sists of a strong cast-iron top and bottom and steel 
cylinder, with a large ram. In the centre of this 
ram is fitted a smaller ram, witb a rectangular head 
fitting into a die which is placed on the top of the 

ram. The timber is put into this die and a 
pressure of 14 tons per square inch is applied. The 
pressure is then relieved, and the large ram de- 
ecends. The top pressure block, which tits the die 
is afterwards removed. and the amall ram rises and 
pushes the compressed timber out at the top of the 
die. The timber thus treated is made very dense, 
uniform, and close grained, and is capable of taking 
a very high finish. . 


LETTERS TO THE EDITOR. 


—_+44— 
{ We do not hold ourselves 


up as briefly as possib . 
AL communications should be addrassed to the Bowes aj» 
he Exousn Mronanio, 882, Strand, W. C. 


All Cheques and Post-office Orders to be made payabiote 
J. Passnors Epwaxps, l 


“I would have ev write what he kaows, and ap. 
only, Dut in all other ebene: Hor sock 4 poser mf 

y, bu other su : For such a 
have know and 


untain, 
other things, knows no more than what everyb dos, 
and yet, to keep a clutter with this little 5 
FCC of physicks a vies 
rom whence great inconveniences is orgias" 
Montaigne’ s Essays. 


— 
THE MISSING PAIR F. 1148. 


(24035.] —In the EnciisH MECHANIC, of Feb. c,. 
there 5 an interesting letter (23794) D Mr. 
H. Sadler on The Missing Pair E 1143.” I bave- 
examined the two stars lettered by him A aad B on 
several occasions with my 7g in. refractor; but have- 
as yet failed to detect a companion to either of idem . 
in the position given by Struve. There is, perba pe, 
not much interest attaching to a negative resnit of 
this kind, except as showing that an attempt bar 
been made to solve an interesting question. 
endeavour to keep the stars under occasione) 
observation. On Feb. 18 I gauged the magnisnder . 
of the two stars thus :—A 8˙9, White; B 7-1, reddy 
orange. Georgo Knott. 


GRINDING AND POLISHING GLASS. 
SPEOULA. 


124036.]J—I Have directed the amateur im x 
previous letter to slope the sides of his facets to an 
angle of from 45° to 55° with the radius of the curve. 
of the face of his polisher. Now this is a very in-- 
portant element towards certainty of results, and: 
therefore success ; and to impress its importance om 
the memory of the amateur, I will explain the 
results of some of the 1 J heave. 
made to investigate the laws that are brought i 
rest by the various slopes of the sides of the 

acets. 

Now here I must explain to the amateer that 
one great indication of the face of the pobsbez 
being all right is the regular revolution of the 
polisher ; but he will remember that I direeted han 
to put the pushing rollers that are attached to e 
under-side of the ring that encircles the po)mhber a 
little in advance of the middle line, so that at entè. 
push the polisher is really pushed a little zona? za.. 
the ring, and thus forced to go round — any 
accidental cause tending to irregularity. Now, thi . 
is all right when all the conditions are as perfect 
as obtained, and they are all well understood: 
and mustered practically; but when we want to 
try riments, we have to reduce the strongly 
controlling conditions so that the laws we want to 
discover not be overborne in their action, ana: 
thus never become visible enough to enable xe to 
study them with certain The pushing ohr 
must, therefore, be put within jin. of the centre 
line of the push, where they will exert but te m- 
fluence on the revolution of the polisher in the RR. 
all the other conditions are the same as those 1 have 
explained as necessary to produce the parabola. 
except the sides of the facets, which we are about 
to experiment upon. I first wished to try the e flert 
of perpendicular sides upon facets that weze nar- 
rower than they were thick, as well as upon facete © 
that were broader than they were thick. I there~ 
fore made a polisher with the centre faces jim. 
square, and the others graduated so that the oater 
ones were ‚in. wide on the edge of the polisher, ad. 
all din. thick. Now this amount of graduation, with 
sloping sides to the facets, will about produce ibe 
parabola, the same as though the centre facets were 
zin. square, and the others graduated to Lin. nt the 
edge of the polisher. The above polisher thn? L 
made to try these experiments with, allowed m» a 
wide range of proportion, varying from the omside 
facets being thicker than they were wie, to the 
centre ones, which were double as wide ap tbey. 
were thick. I tried to figure, or rather poluh— tem 
figuring was out of the question with eth a 
polisher, for all the regularity of the revohitio» of 
the polisher had gone. Now it was jumping Duni 
in one direction, then in the opposite directio», Ihen 
standing still, then moving quietly in the dier 
of the speculum (the right direction), then iè would. 
start off with a jerk in the opposite direstion anz 
thus it kept on during the whole time le 5 
mented with it, which extended over severa) 
hours’ workings.. Of course I had sot beem 
watching the jerkings backwards and foywavds 
of the polisher many minutes before I bem 
to anticipate the cause— namely, ths . 
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of support to the sides of the narrow facets, causing 
them to bend on one side, and thus either be bent 
below the general level, and thus give a prepon- 
derance of cut somewhere else, or else the bending 
of the narrow facets on one side, causing one edge 
to project above the general level ; and these raised 
edges coming in contact with the edge of the specu- 
lum would cause points of resistance, and so cause 
the polisher to be pushed round on these points as 
centres. Taus, if the point of resistance was one 
time on the right-hand half of the polisher, then 
the polisher would be pushed round from right to 
left, then, perhaps, the point of resistance would 
be changed to the left-hand half of the polisher ; 
when it would cause the polisher to be pushed 
ruund from left to right; and so on, ever varying 
with the bending, however slight, of the weak 
facets, first ou one side, then on the other, some of 
the facets even breaking off. Upon examining the 
facets I find what I expected — viz., that the ,',ia. 
wide facets represeuted in Fig. 1. A, full size, were 
some bent as shown in B; the face being just 
slightly below the general level, so as to be out of 
action, while others were bent, as shown in C; the 
bit» ot the rouge having pulled or bent up one side 
above the general level, only to be caught by the 
edge of the speculum to be pushed still further out 
of shape. This disturbance of the shape of the facets 
decreased as I approached to the centre; those 
facets that were as broad as thick, as shown in 
D, were only slightly beut, as in E, while those 
that were double us broad as thick, were appa- 
reutly not affected, but stood well; the peculiar 
effect of their perpendicular sides could not be seen, 
but was made manifest in another experiment I 
wiil describe turther on I may just observe that 
the experiments I describe are by no means all I 
„tried; but they are those that I discovered laws by, 
or that will suow to the amateur the nature uf 
these laws. 

Now it is very evident that the narrow facets 
ABCD E wanted mors support ou their sides to 
prevent them yielding sideways. What amount of 
support is necessary, the amateur will readily 
understand from the followivg ressoning: I told 
him I found those facets whose base was twice 
their height seemed not to yield sideways, but to 
maintain their shape. Such a facet is represented in 
Fig. 2, where it will be seen that the ceutre perpen- 
dicular lino A B hus the support of un angle ot 45° 
on each side, viz, A C Band ADB; this angle, 
then, I concluded, was the smallest allowable, so 
as to be perfectly free from alteration of shape 
during polishing ; in other words, the base of the 
facet must be nut less thuu double its height. We 
shall see further on the uved of sloping sides even 
to such proportioned facets. 

I next made a polisher with all the faceta gin. 
square aud jiu. thick, the sides being perpendi- 
cuiar. I polished with this for several half-hours 
aud found, as I expected, the figure of the 
mirror to be as shown iu Fig. 3 with the well- 
kuowu pecking in, aud rise iu the centre, clearly 
indicating that all the facets were acting alike, the 
same as à solid metal tool; of course, the only thing 
to be done is to graduate the facets towards the 
edge, 80 ag to reduco their resistance, aud thus pro- 
portionately increase the resistance, and therefore 
wear, on the centre of the mirror, and so to lower 
the elevation seen in the. centre, and thys produce 
the epherical surface, to be carefully altered into 
the parabola, when we are parabolising by a care- 
fully conducted further graduation or reduction of 
the facet towards the edge, and thue slightly 
increasing the proportionate resistance, and there- 
fore cut of the centre facets, to sink the centre of 
mirror below the spherical curve to the required 
amount to produce the parabola ; but, of course, this 
refinement I was not going on to with this polisher, 
as I was only experimenting upon the effect of 
various sloping sides to the facets. I may just 
observe that with every new-made polisher I tried 
experiments, such as the alteration of shape, allow- 
able before 1 got to the shape I made the special 

olisher for, gave me the 1 of trying; I 
kept notes of what experiments I wished to try to 
determine certain points, and these experiments I 
tried on new polishers, so as to use up their full 
shape; that allowed me to make the facets of 
the required form to decide certain doubtfal 
points ; otherwise one would have had to be making 
new polishers for every experiment; thus, during 
my experiments, I had always some modification to 
introduce into every new polisher to decide or dis- 
cover or confirm some supposed law, and thus I 
often confirmed my previous conclusions over and 
over again upon new polishers, before I brought 
them to the shape I specially and finally required 
them to be. I mention this as a hint to future ex- 
perimenters, as utilising new-made polishers and 
saving much time in making polishers, too. I now 
wanted to decide this question that was among 
my query notes—viz., Is it the increased area of 
-the larger centre facets in a graduated polisher that 

. wears down the elevation shown in the middle of 
Fig. 3, or is it the increased resistance of the large 
centre facets, on account of their increased width 
of base as compared with their thickness? Now, 
with the polisher in hand, I had only to graduate 


the face of the facets, beginning with not toughing 
the sides of the facets near the centre of the polisher 
—i.e., leaving them perpendicular and sloping the 
sides of the facets towards the edge of the polisher, 
so that the faces of the outside facets should be gin. 
wide, which graduation, with the żin. square centre 
facets, would produce the parabola if the slides 
were all sloped to an angle of 45°; and, therefore, 
the above polisher ought to produce the parabola, 
if the parabola were produced by the alteration of 
the area merely of the faces of the facets, for, as 
said before, the area is the same as would produce 
815 pa takola if the sides were sloping to an angle 
of 45°. . 

I represent in Fig. 4 A one row of facets from 
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centre to edge, to make plain to the amateur the 
conditions this important experiment was tried 
under. Now, I polished with this polisher for 
several half-hours, and not a bit of reduction of 
the elevation in the oentre as shown in Fig. 3 took 
place; the elevation was, if anything, increased, 
showing thatit was not the increased proportionate 
area of the centre facets of a graduated polisher 
that reduces the elevation in the centre of the 
5 (Fig. 3), but the increased resistance of 
the larger facets (with equally sloping sides with 
the smaller outside faceta) over the less resisting, 
because smaller, outaide facets. And further, we 
learn that the perpendicular sides were no more 
support than if they had been cut away, leaving 
the sides to an angle of 45°, and thus reducing the 
area of the centre facets to the same as the outside, 
for it will be remembered that with the equally- 
areaed facets the same figure was produced. The 
revolution of the polisher was much more regular, 
however, but not perfectly so. This improved re- 
gularity of motion in the polisher was produced by 
the support afforded by the slopiog sides of the 
outer smaller facets. . 

Now, to still further confirm my increasing con- 
victions and conclusions, that it is the resistance 
far more than the area that does the parabolising 
or the sphericalising, if I may so call it, when the 
mound in the centre of Fig. 3 is reduced to 
the common spherical curve of the outside 
por by graduating previous to parabolising, 

now proceeded to the following experiment 
with the polisher: I filled up the perpendicular 
sides of the facets with pit by melting the end 
of a stick of it, as we do g wax, and letting 
it drop into the angle adjoining the perpendicular 
sides till tilled up, then melting it thoroughly into 
all the crevices with the end of a hot iron wire, and 
finally cutting the superfluous pitch off with my 
razor to the required 45° angle; thus I added the 
same sup to the centre and intermediate facets 
as I already had to the outside facets, but leaving 
the area of the facets unaltered from the last ex- 

riment—the altered form of the facets I show in 

ig. 4 B. I now proceeded to polish with this 
polisher, with the certainty of what tha result 
would be, for I had worked the parabola with such 
a polisher many a time before. Well, after the first 
half-hour’s polishing, the elevation in the centre of 
Fig. 3 had almost gone, 


polishing had completely reduced it to the common 
apherical curve of the outside parts, conclusively 
showing that the increased support had given the 
necessary predominant resistance, and, conse. 
quently wear, to the centre facets necessary to 
increase their cut (by resistance, not increased sur- 
face) so as to sink the centre more than the out- 
side, and thus produce the sphere first; when, if 
the resistance is increased a little more, the ara- 
bola will follow. The revolution of the po 
now became pretty regular. f ; 

I may here observe that in the previously- 
described experiments I had made my polisher 
with jin. square facets, so as to allow more room 
in the grooves to experiment upon different angle of 
sides. But I had better here state that I have found 
the larger the faces of the facets, in other words, 
the less the grooves the hetter the surface of the 
glass is; therefore, in actually finishing a mirror, I 
have the centre facets jin. square, and graduate 
the outside to what is needed to produce the 
parabola. 

From other experiments, which would take too 
much space and time to describe in detail, I find 
that a facet with a base of jin. square, but with 
perpendioular sides, and consequently with a face 
4 square, bas far less cut than a facet on the 
same sized base, but with sloping sides at 45°, and 
consequently with an area many times less; in fact 
with perpendicular-sided centre facets, it is onl 
just possible to reduce the mound shown in Fig. 
when the outside facets (with sloping sides, of course} 
are reduced at the edge to nothiny on their face. 
How this comes about the amateur will easily 
understand from Fig. 5, where it will be seen that 
as the angles A, B, C, and D,E, F, of the facet 
bave no support, they are easily pushed up by the 
rouge, which acts like a wedge, the thin end of 
which, getting iv, will pusb its way beyond the 
limit of the 45° angle shown by the ends A, D of 
the dotted lines, aided by the leverage, if I may 80 
describe it, of the pitch from A to B and D to E, 
so that instead of leaving the polisher in contact 
from A to D, the pitch at A and D is actually 
lifted above the surface of the speculum by the 
wedge of rouge, lifting the surface (the levers, if I 
may so call them) G B and G E, and thus carrying 
with them part of the surface from at A and D towards 
the centre G of the face B G E, and thus reducing 
the contact surface of the facet to what is shown in 
Fig. 6, where the part included in the dotted lines 
thows the really effective part of the facet, leaving 
an effective surface A D iu contact with the specu- 
lum less than if the facet (Fig. 6) had its area re- 
duced by having its sides cut to an angle of 40° as 
shown included in the dotted lines, when the whole 
of the surface, A D, would have been kept in con- 


tact. 

I think ‘by this time the amateur will see the 
reason why I have directed him to have the aides 
of his facets sloped, and why I have made so much 
ofits importance in my previous letter, knowing as 
I do how much it conduces to the regularity ot the 
motion of the polisher, and while an angle of 45° 
will do, I think to be on the safe side an angle of 
65° is better, and for the following reasons. I have 
explained in the first part of this letter how the 
edge of a square-sided facet is apt to be pulled down 
or pushed on one side, so that in the former case to 
inorease the | resistance so as to cause thé 
polisher to swing round on it, either backwards or 
forwards, according as the resisting edge is on the 
right-hand half or left-hand half of the polisher 
for the time being. In the latter case the local re- 
sistance would be decreased, thus making the pre- 
ponderance of resistance to be on the opposite side of 
the polisher. To determine at what angle these 
causes of irregularity in the motion of the polisher 
cease to act, I made a polisher with perpendicu- 
lar-sided faceta, then cut their sides to an angle of 
10°, then polished, noticing how the polisher 
moved uid, then increased the angle to 15°, and 
noticed again ; I found the jerking of the polisher 
was reduced with every increase of angle, and thus 
I proceeded till I got to 45°, when the polisher 
began to move pretty regularly round. I then 
went on to 50°, and so on till I reached 70°; but 
there was little or no improvement beyond 60° 
angle, so that I came to the conclusion that from 
50° to 60° would be perfectly safe; but I believe 
the greater the angle the better, since the rouge 
will have, if I may 80 8 a better supported 
lever of surface to resist the thin end of its wedge- 
like action. 

I may here be allowed to call the attention of 
amateurs to the fact, as bearing on this subject, and 
corroborating my conclusions, that the iate Dr. 
Lassell used square-sided facets for his polisher, 
and that he found the tendency to irregularity in 
the motion of his polisher such that he had to de- 
vise a very elaborate system of wheels for his first 
machine, and pulleys and wheels for his last 
machine, to control the revolution of the polisher 
and make it revolve at about the rate he found it 
would naturally when acting at ita best. Now, I 
believe that the perpendicular sides of his facets 
had very much to do with the ity of the 
motion of the polisher, and that had he al the 


and another half-hour’s ' sides of his facets to anangle of from 45° to 65°, ha 
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would have had little or no trouble from irregular 
motion of bis polisher, since the resistance would have 
been kept equal all over the polisher, thus leaving 
the combination of motions and resistances to pro- 
duce, without accidental interference from perpen- 
dicular sides, a regular revolution of the polisher. 
H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


LUNAR OBJEOTS. 


[24037.]—THe following are notes of lunar fea- 
tures which have been observed, with a comparison 
of them, as shown on the maps of Neison, Schmidt, 
Madler, and Lohrman. On comparing the various 
maps with the moon we must, I think, come to the 
conclusion that Schmidt’s is by far the most per- 
fect, and that future efforts will be well directed 
towards rendering it yet more perfect, and clearing 
up discrepancies between it aud others. Schmidt’s 
map being on a larger scale, is likely to show many 
things omitted by others, but it is not often that 
we find Neison showing objects that Schmidt 
omits ; yet sometimes this is the case, and it be- 
comes important then to find out by observation 
which is correct ; also, as Schmidt’s sections do not 
overlap, it is sometimes difficult to make sure what 
he shows at the divisions; perhaps, therefore, it 
would be useful to direct attention to these parts 
and to make drawings of them. 

On Feb. 4, 1885, I observed a very well-marked 
cleft, from the middle of the east wall of Theophilus 
half way to Hypatia. On Mädler's map alone can it 
de distinguished as a valley marked 2. It was also 
seen by me in 1881. A valley which lies from E. 
to W. of the north wall of Theophilus on its slope 
is often conspicuous, but does not appear on either 
of the above maps. On Dec. 6, 1884, its eastern 
part was seen to be composed of three craters in a 
row, and one a little way west of them, from which 
the cleft extended quite to the western edge of the 
Wall, bending a littie with the curve of the wall. 

On Jan. 5, 1885, I noticed a valley crossing the 
west wall of Cyrillus obliquely from its crest to the 
floor. This also is not shown on either map. 

The western wall of Catharina is divided in an 
oblique direction, S. W. and N.E., so forming a 
valley or chasm. This is shown by Midler and 
Lohrman, and best by the latter. 

On Feb. 4, 1885, there was seen very plainly a 
„ crater on the S. E. part of the floor of 

udoxus. It is not shown on either map. Schmidt's 
map cute through Eudoxus, so that it is not easy to 
see what he shows. On Feb. 22a valley was seen 
between two mountains, which seemed to lie more 
west than the crater, which was not then visible. 
This valley is shown by Lohrman and Schmidt. 
Last August some small hills or craters were seen 
mear the northern wall. There is some discrepancy 
in the objects shown in the various maps. There 
i a difference also in the size of the craters A and 
B, as shown by Neison and Schmidt. The former 
shows them the same size; but A is really a good 
‘deal larger than B, and is thus shown by Sch., 
Lohr., aud Midler. 

On Feb. 5 aud other occasions the crossed clefts 
east of Eudoxus were well seen. At each end of 
E, on its eastern side, lies a small crater. Perhaps 
there is another crater or a hill on the western side 
of its southern end. These are not shown by 
Neison or Sch., but the clefts are well shown by 
both. The clefts end at the foot of a peculiar 
shaped mountain on the north. Sch. does not carry 
them beyond the spot where they cross one another ; 
but I was able to trace them beyond this into the 
two hollows of the mountain as easily as through 
any part of their course. Perhaps Mädler shows 
one cleft and Lohr. both. The latter draws the 
shape of the mountain best. Neisou’s two clefts 
d could not be seen; they must either pass through 
this mountain or lie north of it. 

On the north border of Alphonsus I observed a 
valley on Feb. 6, 1885, at 18h. 13m., which is not 
shown on either map satisfactorily. Lohr. partly 
thows it. It was very plainly vimble, commencin 
near the northern end of the principal clefta which 
eross the floor from N. to S., and passing over the 
wall of Alphonsus and Ptolemeeus, which are here 
coincident ; it ends at the foot of the wall of the 


The conspicuous cleft on the south side of Archi- 
medes was seen on Oct. 10, 1884, to be formed of 
craters. Neison only places the letter ò in its posi- 
tion, and the other maps show nothing there. 

Of the very conspicuous valley west of Macro- 
bius, Sch. only shows part of one, nor do they 

on the other mape, though they can be best 
made out on Lohrman’s. There are two long and 
bearly parallel valleys lying in a N. and S. direc- 
tion, crossed by one transverse, which is continued 
over the crest and down the slope of the west wall 
of Macrobius. South of these, and between Ma:-ro- 
bius and C. lies another long valiey. 
In Littrow, Sch. Lohr. show nothing, while 
Madler and Neison draw a ridge and some small 
white spots. As it is an uncommon occurrence for 
. Neison to show more detail than Sch., I watched 
ittrow for some months, but without beeing the 
ast trace of anything. I had never seen anything 


g | Lohrman, and Schmidt, is not shown by Neison. 
M 


previously. On Feb. 2, 1885, however, a small 
white spot and a narrow white streak were very 
faintly visible. On the next night they were even 
less distinct, though just traceable. They were seeu 
again faintly on ch 4. The direction of the 
streak is not exactly that shown by Mäd- 
ler and Neison; it extends from the crater 
on the S.E. wall to the brilliant mountain on the 
N.W. wall. The white spot lies on its southern 
side. The crater is at the foot of the broad out- 
side slope of the S.E. wall, and is only shown by 
Madler and Schmidt. On February 3 a small and 
well-defined black spot lay on its western side. 
Another crater, perhaps, lies on the S. wall, further 
west: but is not shown on the maps. On the same 
date there was a sharp and narrow line of shadow 
through the N.E. and the S.W. wall; but not 
corresponding to one anotber in direction, though 
being somewhat in the direction of Madler’s streak. 
If the streaks are clefts, there may, therefore, be 
two crossing the floor. A little way south of 
Littrow lay a large mountain, divided into three 
portions by two similar short, straight black lines, 
one of which might have been an extension of the 
line through the south wall. A large, round spot 
of shadow lay between it and the wall. It is clear 
that the objects on the floor and walls of Littrow 
require to be reobserved, in order to obtain a correct 
e as the maps differ so much. 
orth · east of Beaumont is a crater rill, which is 
often visible, though very delicate, ending at the 
most eastern of the two ridges from Beaumont to 
1 which is so rarely visible. I have seen 
the rill in the years 1881 and 1882, and again in 
1884, Aug. 10th, 15h. 30m., and Oct. 8th. It is 
not the one which Neison mentions as having been 
seen by Schmidt doubtfully ; the position of that, as 
given in Neison’s description, is N.E. of A., while 
this lies S.E. of that crater. Its north-western end 
is just south of A., and it extends to the group of 
craters E of Beaumont. Almost exactly in its 
place Schmidt draws four small and separate 
craters ina row, and a larger separate one at each 
end of the row. This is plainly the same object; 
but whenever I have seen it, it has been as a true 
crater-rill, and extending further than his row of 
craters. Madler shows three small craters in a row, 
maT in ita position ; Lohr. shows nothing similar 


On the west wall of Franklin Neison draws two 
conspicuous craters, marked g, which are not 
shown by Schmidt. Healso draws one on the N. 
wall. He does not draw the large crater a little 
distance from the N. W. wall, near which the cleft 

towards Cepheus, unless the one first men- 
tioned on the N. wall is intended for it. Schmidt 
shows a conspicuous crater on the S.W. wall, and 
a smaller one close to it, also a crater on the N.E. 
wall, and two craters near the junction of Franklin 
and f. These are all omitted by Neison. Schmidt 
also shows the crater some little distance 
from the N.W. wall with another, smaller, between 
it and the cleft. Mädler shows the crater some 
way from the N.W. wall, and g as a large orater. 
On Lohrman's map the wall at g is divided, showin 
two mountains; but Schmidt oe neither the divi- 
sion nor the peaks. Lohrman draws two other peaks 
on the west wall, one being in the position of 
Schmidt’s south-western crater. A division in 
the N. wall is shown by Lobrman and Schmidt 
only. It is strange that Schmidt does not show g 
for it is drawn as a large crater by Mädler an 
Neison. On August 8, 1884, I noticed that it was 
not visible, nor do I remember seeing it at any 
other time. 

The differences in f shown in the various maps 
are as follows : — Neison and Mädler show a central 
hill and a ridge from the south wall of Franklin ; 
Lohrman shows the ridge very conspicuously 
ending in a peak; Schmidt two central hills 
only. On February 2, 1885, I saw the ridge very 
distinctly. 

The central mountain in Euler, which is very 
plainly to be seen, and which is shown by Midler, 
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OUTTING SOCOCRRERW- THREADS. 


124038. Ir is clear from “ Vulcan's' last letter 
that our propositions have got into confusion. At 
page 560 Mr. Wenham asserted that, in cutting’an 
angular thread of 50°, a revolving V-cutter or V 
lap-wheel does not give the same-shaped thread as 
that given by a fixed V-point tool or chaser of the 
same angle and tilted to the same pitch. I then 
had to point out that Mr. Wenham had nodded. 
At page 35 Mr. Wenham, more suo, neither justi- 
fied nor corrected the statement which I had im- 
pugned, but produced the usual red herring and 
went on to argue about n circular saw,” 2 
square- screw of coarse pitch,” and ‘‘a pair 
of skew gear wheels.“ T like red herrings, some- 
times, and it is always interesting to study the way 
in which Mr. Wenham uses them to save himself 
from the dogs. But what we now say is that Mr. 
Wenham is wrong, and I ask him either to acknow- 
ledge his error or to show where my error is. I 
may add that Mr. Wenham’s proposition is 


eontradicted by Mr. Hines (page 14), and by 

„Vulcan“ (page 35). In practical mechanics the 
uestion is one of considerable importance, and 
ere ought to be no fog about its answer. 

At page 60 (23973) „Vulcan“ now raises a ques- 
tion altogether different, but one which deserves 
careful consideration. Of course, the cross section 
of a screw-thread is affected by the angle at which 
the thread is cut across. The normal cross section 
is made at right angles to the line of the thread, 
and, for all questious depending upon thread form, 
it is the section to heregarded. The spiral surfaces 
of a screw-thread are all ruled surfaces, and are 
not developable. The only elements which are 
developable are the spiral elements or the surfaces 
upon a given pitch cylinder. The normal crosse 
section of the screw-thread is given by a second 
ruled surface crossing the thread at right angles, 
and having each transverse radial element to the 
cylinder on which the thread is cut. Such a section 
would be given by one edge of a square fly-cutter 
revolving upon an axis parallel to the hypothenueal 
line which gives the pitch of the thread. The 
traverse of such revolving cutter-edge would have 
to describe a spiral surface at right angles to the 
path of the thread, and radial to the axis of the 
screw. If the thread were cut without traverse, 80 
‘as to be an annulus upon the cylinder, and return 
into itself instead of advancing as a spiral screw- 
thread, then the ncrmal section of the thread would 
also be its arial section, and a er 1 ar the 
ordinary diagram of a screw bolt cut by a plane 
passing through its axis. Our angular thread of 50° 
pitched to the rate of eight or ten turns to the inch, 
will have for its axial section a base about as 
much wider than that of the normal section, as 
is its secant. If tho thread were cut upon a 
plane surface, the secant of the angle at which 
the cross-section were made would give the exact 
length of its base. An annular thread would 
appear as a ridge normal to the base, and the secant 
would be 1. An eight per inch thread upon an inch 
nose would be a hypothenusal ridge at an angle 
of about 2° 15’ from the normal, and its secant 
would be 1:0007716. This would make the axial 
cross-section 000 2in. longer in the base than the 
normal cross-section—an increment which is negli- 
gible, and therefore not before referred to. 

In all cases, upon a plane surface, the groove cut 
will be the counterpart of the cutting plane — this 
being tilted, soas always to be normal to the line of its 
traverse. Upon a rotating cylinder the cut is equally 
pal dean but a counterpart modified by the 
cylindrical curve of the surface upon which it is 
cut. This modification it is which makes it a screw- 
thread, and to call the screw-thread ‘' deformed ”’ 
because of this would be absurd. Nor is this the 
question raised by Mr. Wenham, who denied the 
similarity of action between a cutter revolving and 
a cutter fixed. Instead of the revolving cutter 
being liable to give u distorted thread, it is the 
fixed tool which involves that liability, because it 
is difficult to keep its cut exactly upon the line of 
centres. This has been wel! shown by Mr. Hines. 

I cannot see what “Vulcan” meaus by ‘‘the 
angle in a plane of revolution of axis of screw.” 
The normal cross-section of a spiral thread will in 
all cases be a portion of a spiral surface, and there- 
fore not developable, nox capable of being repre- 
sented upon a plane except by projec'ion. This 
spiral surface, or normal helix, will be screwed 
other-handed and to a hypothenusal line whose 
angle is the complement of the pitch of the thread 
—i.e., pitched from the axis as much and in the 
same direction as the thread is pitched from the 
plane of rotation. Thread- rate in reference to 
change- wheel calculations is necessarily axial, in- 
asmuch as what we cut is a given number of turns 
per axial inch of the cylinder. As the line of the 
normal helix ia hypothenusal, it will, for a given 
length of cylinder, always be longer than the Axial 
line. But, for a given number of threads, the 
normal helix is the shortest possible line. The stress 
borne by a screw-thread is not axial but normal, 
inasmuch as it is resolved into its components. 
Therefore, the normal cross-section is the one to 
which regard should be paid in calculating the 
strength of thread. 

The idea that a more correct form for the lap 
would be obtained by first cutting a thread by a 
chaser is a mistake. It is not possible to cut a cor- 
rect thread by any multiple-point tool. No 
multiple-point tool can be made as accurately as a 
single angular point. The multiple points of a 
cutter wheel can be fiuished off more accurately 
than a multiple-pointed chaser; but nothing can 
equal the acouracy of a single-point tool used asa 
revolving cutter, or fixed in the slide-rest and tra- 
versed under the guidance of change wheels. If 
all the teeth of a chaser could be ground to equal 
angles, there would remain the impossibility of 
getting all their points at equal distances from 
each other. The result of any failure to make each 
tooth follow exactly in the track of its predecessors 
would be to narrow the thread and to deform the 


groove. j 
It is always refreshing to see the courage with 
which Mr. Wenham advances his theories, and the 
vigour with which he defends them or the skill with 
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wirk Ge runs away. If it were ponte for any- | part of an inch can be produced.” I have also VIOLINS. 
maa make the readers of the Ex0oIIsR | always been an advocate for large bearing surfaces, $(24042.]—I HAVE read with much pleasnre the 
Maresi believe that a V-shaped lap or revolving | and I was one of the first to apply them. two letters on this subject from a “Country Par- 
tter weuld poea groove different from that of | The . of a second cylinder- fit son. I could have wished to have seen more nre- 
* -point tool-fixed in the slide rest and set at the | at the end of the nose is most unpractical. One cise dimensions of the drawings of the Strad. to 
taae take, it would be Mr. Wenham, and the more ay nase fit, the thickness of a florin, properly | vhich he refers, and if “ Country Parson” doesnot 
. because in „ matters we are indebted to | placed, as a ‘‘stop-surface,” will answer every | object, I would be glad if he would send his ad- 
Amn for valued hel James Edmunds. | purpose, and its wear in a lifetime will, as I have | dress to me under cover to the Editor. 
a ‘seatton-street, Bond -street. said, be infinitesimal. To attempt to prevent the My object in writing on the subject of violins is 
ren ' angular variation’ by means of a cylinder-fit— | not to elicit a long correspondence on the merits or 
single or double, long or short—is a practical distinguisbing characteristics of noted old makers. 
absurdity. Nothing of this sort can compete with I have at different times read a good deal on this 
the wide face of the Edmunds model mandrel-head. subject, but when we read of this maker adopting 
I am so clear tbat this mandrel-head will be a a“ high model, or that maker being partial 4 
great improvement in our ornamental lathes, that I | « flat model, it conveys very little real informa- 


am pow bus rfecting my patterns and gauges | ¿; to th t f the curvature used. The 
for new iors Bead which without beng aA of the back and belly, both lengthwise and 


more expensive to my clients, willbe a great ad- | crosswise, should be given in rectangular, co-ordi- 
vantage to them. Not only will the chucks,as Mr. nates ; the values of z ing equal distanoes on the 


Evans says, be absolutely transferable, but we shall horizontal line from neck to tail, and the values of 
get rid of the expense and bother of the old transfer y giving the height of the curve at these points. 
7 


LATHE MANDRELS. 


{24039.J—I sHounp like to thank Mr. Wenham, 
ctr. E.,, and others, for the interesting matter they 
dere brought before us on this subject, and was 
aero pleased to hear of the cone and key fitting 
descatbod by Mr. W. Mr. Wenham’s letter this 
N confirms my impression, that whilst Dr. E. is 
‘writog of a V-thread, Mr. W. writes of a square 
one: whet he says of the angular difficulty is 
eomdently true of the square thread; but has not, 


vas fac as I can see, been proved true of the V- chucks. We also throw overboard the old com- 


reed is usual, the entire length be divided into 72 
h of Dr. E. F. A. M. |plicated and unmanageable ornamental lathe- barta, tha value ats Bodia De given for every four 
threads, and, as “Z. Y. X.” amusingly puts it, of these parts. As regards the curve lengthwise, 

LATHE MATTERS. „an amateur will be able to go out to spend the 


one series of measurements along the centre is suffi- 
cient ; but for the curves crosswise, they should be 
taken at three places—across the middle and across 
the widest part of both top and bottom parts, the 
places where these lines cut the central line being 
carefully noted. The thickness of wood at some o 
the various points should be noted, though it need 
not be measured for every ordinate ; probably for 
every eight parts of the central line and for every 
four parts of the cross lines would be sufficient. 
A set of these tables for an Amati, a Stradivarius, 
a Guarnerius, or a Steiner, would enable anyone to 
plot out the curves and obtain correct templates 
from them, with a degree of exactitude not to be 
attained by avy other method. Very few persons 
have the chance to copy a real first-class old violin ; 
and if measurements of such a one exist, it is to be 
hoped that they will flud a place in these „ 
ut it may be asked, Why be at all the trouble to 
imitate exactly an old model, when the chances are 


XL describes ad oin which a form of that the fiddle will still prove worthless, since, as 


: = : ; our correspondent very truly says, ‘‘ Excellency 
laminated armature is used. This armature in Ja violins 11 not confined is anr special form of 


arching or outline, or to any exaot thickness of 
wood”? To this it may be answered, that while 
success may be reasonably hoped for by working 
with good wood on a good model, it is not likely to 
result from using good wood on a bad model. All 
that can be done for the violin has been done by 
the makers above named, and if we depart from 
the lines they have laid down, it must be a step 
backwards. 


Although the curves in the best violins may not 
appear alike, itis not improbable that in the best 
instruments of any one maker, they may still 
belong to the same family of curves; aud even in 
a flat and a high“ model it is not impossible 
for the curves to be of the same nature, thou 
they differ so much in depth. A surface 
curvature of which is ‘‘ gentle and easy _and free 
from any abrupt elevation,“ seems to indicate that 
the radius of curve is governed by a oertain 
law—unwritten, perhaps, but yet known to the 
of the artist. Those who have spent any time in 
tracing curves from their equations, will be aware 
how soon the eye is offended when an irregularity of 
curvature sets in, even in figures of very carious 


outline. : , : 

It would be a difficult, if not an impossible, task 
to strike out mechanically the governing curves of 
a violin back or belly, unless it can be proved that 
they belong to some well-known figure. This is 
why I have advocated their setting out in rect- 

lar co-ordinates from some known good 
violins, by which the curve can, of course, be faith- 
fully reproduced ; and, also, it can be easi'y ascer- 
tained whether an equation can be deduced which 
will express the relation between the co-ordinates. 
I have previously said that the catenary curve 
seems best adapted for the violin arch, or it may 
approach nearer a parabola, for in this case these 
two curves would scarcely be distinguishable. I 
must, however, leave this and other matters for a 
subsequent letter. Orderic Vital. 


evening with a friend and take his chuck with 
him. 

I have to thank Dr. Edmunds for the loan of the 
models which he exhibited, and for every kindness 
in reply to my inquiries. Edward Hines. 


{24040.]— NerruEr Dr. Edmunds nor myself bave 
et suggested that a square thread screw of 
oeese pitch ”’-can be ground up true by means of a 
Tevaiving wheel. The contact here would be—not 
Aline, but a line and two surfaces, and until two 
spral surfaces can be made to coincide with the 
Sine eides of a square-faced grinding wheel, a 
Are screw thead will not allow a counterpart 
‘revalving cutter to clear its sides. But there is one 
may ùa which an extremely true square thread 
, ofany pitch can be fiuished off by grinding 
ap, end when Mr. Wenham has set himself right 
0a Ske present question, I shall be very pleased to 
explain it unless it is done by Dr. Edmunds. 
Mr. Wenham seems to imagine that highly- 
-@ankoaised tool steel is the only very finest and 
best quality of cast steel.“ On the contrary, we 
: naw make our taps of a special description of steel 
wrinch consists of a shell or cylinder of cast steel, 
` V and having a core of 
i steel which remain soft, thus securing the 
aivantages of toughness and strength with perfect question, see Fig. 6, page 
At edges. In some cases, notably in very large | little more than the wire that a Siemens 
. mandrels for rable soared lathes, we select a 
- quexal quality of mild, sound, homogeneous steel 
S as has already been described by Dr. Edmunds 
3 No. 10839), and this, of course, we case- 


As to-the diamond tools for cutting untempered 
al, we all-know that, as a laboratory experiment, 
Whey cam bo used, and more diamond tools are made 

d- day chan at any previous period, not for turning 
-mp hardened steel surfaces, but for trueing u 


LAMINATED ARMATURES. 


110 REsrEOord Mr. H. Harcourt’s letter 
23933, will he, or they, kindly each make their own 
statement? One saying I looked at the pieces of 
iron, a second he filed the corners off, a third 
he threaded them on the spin e, & fourth he held 
them on in position, and the united hoet screwed 
them up; for, according to H. Harcourt’s neighbour 
(F. Walker, in letter 23959*), he states that at least 
lin. of compression is required before the laminated 
discs are screwed sufficiently tight on armature 
spindle. Now, F. Walker, in letter 23410, Vol. 


He er states that he gets on an armature 
spindle 6łin. in length, 150 discs of sheet iron, the 
thickness of each being àth of an inch. In other 


how they are eventually to be got over the re- 
maining inch—i.e., 2in. of compression in 7}in. 
length. On the other hand, if he refers to an 
armature of such a length as required in my motor 
— viz., 3in.—being o in laminations, he would 
uire originally 80 discs 1-20th of an inch thick 
„ which, of course, will take up 4in. in length, 
and these must be squeezed down to 3in. by means 
of a screw. Under these conditions the iron would 
be compressed lengthways 25 per cent. I trust that 
‘ no one but F. Walker, unless he has at hand an 
screw turned absolutely true, and this truth | hydraulic press capable of exerting at least 1,000 
cotamed in hardening.” It is quite possiòle to arrive | tons pressure on the square inch, will attempt such 
at very great accuracy in hardened steel screws, | a feat, and I res eran to attend the effort, 
tape, &.; but such accur as Dr. Edmunds | where would be the inations ? 
caguires for his interchangeable mandrel could not| A 
We NN 7 without grinding up. 
E. J. S.“ again favoured us with interesting 
ind suggestive letters; but on these I will write 
aly a few words, for by his letter (23975) he evi- 
dently misunderstands what I have stated. He had 
aclsocated a long cylinder fit,” . as a 
substitute for the Edmunds mandrel face, and I 
sowed chat euch an arrangement would at the 
mats ofentrance wear sufficiently to render it an 
empectect system. This has nothing whatever to | or motors, would do well to consider if F. Walker 
via with a ieper fit, which I believe I was the first | is suited to be their guide, when he himself gets 
<a unGroduce as an aries pores system for lathe | into such terrible pitfalls. 
«orritwes and drills—in fact, still continue to supply | The laminated armature I used, and from which 
«trilis eo clients in India, Africa, and Australia, | I got such poor results, was that described by F. 
ien run perfectly true in spindles sent out a] Walker in No. 1020. 
Amen years ago, and this shows that in my manu - John E. Chaster, 
atactacy work to the fraction of the thousandth Electrical 


[24043.]—In the appendix to Otto’s book on 
The Violin ” there is described A method for 
tracing a beautiful model for violin by means of a 
paaur perpendicular line,” in which it is directed 

at the length of piece of wood intended for the 
back should be divided into 72 equal parts, in 
terms of which the deccription and diagrams are 
worked out therein. The rise for the back and belly 
is obtained by cutting a template of hard wood to 
the arc of a drole, the radius of which equals 216 
parts, that is—three times the length of the body of 
the instrument. I do not know any book in which 
measurements of a Strad ” violin may be found; 
but if ‘‘Orderic Vital” has not seen the desorip- 
tion above referred to, I shall be happy to lend him 
the book if he wül advertise bis address. I quite 
agree with him that age alone does not improve an 
instrument. An unplayed violin remains stationary 
as regards quality of tone. War. 


all to the poni is the first half of the second para- 

graph, when he, in trying to defend the armature 

in question, admits. just what I stated—viz., that it 

A for an amateur to wrap, and holds very 
e wire. 


All who, therefore, contemplate making dynamos 


Engineer, Southport. 
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A NEW METHOD OF FOMING CRYSTAL 
MODELS BY PLAITING. 
[24044.]—Iw this letter I Propose to consider 
some of the various forms of “‘ prisms.” Fig. 5 ĩs 
I find the mean- 
— toa number is not quite clear, 


in a form ready for plaiting. 
ing of prefixing 


{ substitute the word under for it. This is the 
right rhombic prism. It is bounded by six planes, 
two terminal rhombs, and four lateral planes. 
Angles of inclination of planes 60° and 120°. Plane 


Fig. 6) is bounded by 12 oblongs of three kinds. 


Angle of inclination of faces 90° Plane angles 90°. 

he oblique rhombic prism (Fig. 7) is the one in 
which the obliquity of terminal rhombe occurs in 
direction of their long diagonals. It has 6 faces, 
two similar and equal terminal rhombe, and four 
thomboids. Angles of inclination of faces an 
plane angles vary. Project a spherical A on three 
adjacent sides of crystal. If angles of inclination 


ANaLYTI04AL TABLE. 


Cube Simple; planes entire. 


Name of solid cube. 


Two of its opposite planes brought nearer to, or farther from, each 


Oha isei rt JJ Ä e Right square prism. 
Two of its opposite sides approximate ö.. Right rhombic prism. 
Lateral planes shortened..... TT .s.....ossses00 Right rhombic prism flattened. 
5 laced by rectanglee n 9 88 Bight alae rian. 
Elongated in direction of two solid opposite angles . O qae chombo priam I. : 
Lateral edges truncated ....cccccsccccccnsccnccccessscsers 1 ba rectangular prism I. 
Shortened in direction of two opposite solid angles ......... TAT i Oblidcs Tomo prinn 11. 
Solid angles deflected from ponar in two directions ........ .. Doubly oblique prism. 
Elongated or shortened in direction of two opposite solid angles Rhombohedron. 
Plane angles of en = 3955 4325 elongated .... . Acute rhombohedron. 
99 99 ? 
; S „ 2 101 56 ..... Obtuse rhombohedron. 
Each rhomb. replaced by scalene triangles .... . . Scalenshedron. 
Ms 7 two isosceles triangles ............+. Double hexagonal pyramid. 
+ Rhombs. 60° and 120° form subside into Laminated hexagon. 
15 j creased in short diagonals........ Rectangular octahedron. 
Planes of 5 projected like those of Reg. Oct. Right square octahedron. 
Isosceles triangles jßͥ ͤ x Ea RE eee @e@enevoeeeeon Right square octahedron. 
99 9 9%! ³o¹mͤĩ 8 9 E O „ „ „ 0 0 Obtuse square octahedron. 
Scalene 99 35, 63, 82 @eoeoseevenve0eee0 880 e@eee e 0 0 ae Right rhombic octahedron. 
Two isosceles gles eee e089 6 ee 0 00 eee %s Right rectangular octahedron. 
Two scalene sa 33, 60, 87; 38, 64, 78. N Oblique rhombic octahedron. 
Two isosceles „, and one ene er Oblique rectangular octahedron. 
Four dissimilar scalene .......ccccccccccccccccccacccecs Doubly oblique octahedron. 
-+ Rhombs. creased in long diagonals 
Angles 60° and 1200) 5 . TE Tetrahedron. 
„ MOLE ssr e e sone e Trigonal dodecahedron. 


of planes be A, B, C, and the opposite sides a, ö, e. | 


Plane angles are given by the formula— 
„ a 7 cos. & cos. (d — a) A 
em. 2 =( sin. B sin. o ) 


The oblique rectangular prism (Fig. 8) is a modi- 
fication of the last (see table). 
Before proceeding with further examples, I had 


better add the analytical table—the basis of the 
structure. It will serve to give an outline of the 
subject. At present I have been explaining it in 
detail; in my next letter I will endeavour only to 
add to it the least amount of necessary axplanation, 


The square faces of a cube when projected on 
a plane surface in a definite order plait into a 
model of a cube; but other crystal forms, although 
bounded by planes altogether dissimilar, plait into 
their respective models in the same consecutive 
order as those of the cube. On prosm an elastic 

vario 


cube out of its perpendicular us direc- 
tions, its faces become transformed into various new 
shapes and models. 

fore closing this letter I will, however, add 
Fig. 9, the second form of Oblique Rhombic Prisms, 
so that in another letter I can pass on to rhombo- 
hedrons. This prism is bounded by six planes—two 


d | rhombs and four rhomboids. For angles of inclina- 


tions of planes and plane angles see note on Fig. 7. 
Park House, Tonbridge. . E. A. Tindall. 


THE MOSAIO OCOSMOGONY. 


(24045.]—Iw my humble opinion, the discussions 
which occur periodically in these columns with re- 
spect to the first chapter of Genesis are almost, if 
not altogether, useless ; otherwise, I would suggest 
to our valued correspondent, Mr. Grey (23985), that 
the defender of the Mosaic cosmogony might take 
his stand on the nebular hypothesis, according to 
which the sun would necessarily come into exist- 
ence last, when the difficulties regarding light and 
heat for the earth’s flora and fauna which he 
points out would disappear. The antiquity of man 
is, of course, distinct from the question of hi 


origin. | 

1 structure the gorilla approaches nearest to 
man. Anatomically, I suppose, there is little 
difference; yet how great is even the physical 
contrast between man and the ape! Looking at 
the flat head of the gorilla, with ridges for the 
attachment of the biting muscles of the large and 
powerful jaws (man is only creature that has 
a chin), and poung the reversed position of the 

0 


arms and legs (the fore limbs of the gorilla corre- 
sponding as length to our legs, and vice 
versé), Í must confess that no amount of verbal de- 


monstration will make the animal origin of man 
to me other than an unproved n 1 
am not questioning the law of evolution, only 
like almoet all other laws, it may have limits and 
exceptions. 

As a matter of fact, so far as is yet known, & 
large number of animal and vegetable forms have 
ap upon the earth suddenly— not generalised, 
but highly 3 forms. This may or may not 
be s tible of explanation by imperfection of 
the geological In the mean time it is an 


assumption either way. 
‘| March 


26. J. A. 


THE SIX DAYS OF OREATION. 


[24046.]— Ir was not till after the middle or dark 
ages, when men were beginning to shake off the 
chains of religious on, which had held them 
in thrall so long, that they began to make observa- 
tions in any degree free from the miracle-m - 
ing of the Church. Even in those countries which 
later on accepted the reformed religion we find 

hers and men of science, either from 
educational bias, or infiuenced by circumstances 
equaring their views to fit Biblical teachings. It 
is little more than a generation since that leading 
men of science were obliged, for truth’s sake, to 
separate once, and for ever, the science of Biblical 
tradition from science founded on observed facts. 
Letter 24005, Mr. H. A. Wassell, belongs to the 
middle period, viz., that uf squeezing the round 
man into the square hole. I, tvo, like Mr. H. A. 
Wassell, read the Bible in connection with science; 
but it was not long before I came to the conclusion 
that it was an absolute and sinful waste of time. 
I have studied the Bible for its own sake, and, un- 
like Mr. Wassell, find that a large portion consists 
of history and tradition. It is remarkable that 
many years Hugh Miller wrote a paper 
entitled The Mosaic Vision of Creation, which 
tallies in sray poma with Mr. Wassell's remarks ; 
or is it that tallies with Hugh Miller's? 
either case the observations contained therein are 
not ih consonance with the geological record. 

E. S. Hanson, F. G. S. . 


24047.]— Tn scientific value of the narrative of 
Creation in Genesis may be determined by an in- 
vestigation into the nature and character of the 
Hebrew deity. The ancient Hebrews, at different 
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historical epochs, distinguished their God by three | heat only, in the transformation of other forms of | be disposed of in a summary manner, and thoss who 
distinct appellations—namely, Elohim, which re- | energy into heat; but the sum of all energies | have not read up the subject in a systematic 


manner vl 
resented the heavens and the heavenly host; | being constant, such transformations cannot go on | but who are interested in it, had better do so at ai 
ehovah, the summer; and Adonai (Adonis), the | indefinitely. Yet, while the sum of all energies is, | once, and then they will be in a position to draw 4 

winter sun. In the 110th Psalm we read that and, according to the law of the conservation of rte conclusions. Mere reading will be of a 
“Jehovah said unto Adonai, sit thou at my right | the physical forces,“ must remain constant, the | little avail, unless they, like those who have sl 
hand, until I make thine enemies thy footstool.” | equilibrium of these energies must have been, at | studied these questions, combine their readi if 
Now Adonai, Baal, and Moloch signify ‘‘ Lord, | one time or other, greatly disturbed. with personal observations of the operations ai 
and were names which the Semitic nations gave to | Practically this comes to the same as A. W. 's | nature from the geologist’s standpoint whose motto a 
the sun as the suprame god, the king of heaven. | assumption, and makes his argument and conclu- | is the present is the key to the past.“ The ob- 1 
Being the source of life to the physical world, his | sion an unanswerable dictum to those who, in order | servations of James Hutton in Scotland, and 11 
departure from the upper hemisphere in winter was to escape the dilemma of miraculous creation, William Smith in England the fathers of geology 
mourned as a temporary death; his return to it, | assume the eternity of matter. —were held in quite as much ridicule in their dag 
being a new birth, was the occasion of rejoicing.” | We cannot conceive the existence of matter | as the Glacial theory and some others are by their 1 
The death of Adonai, at the winter solstice, was | without energy, so to the eteruity of matter“ opponents at the present day; still the argue fH 
commemorated by impure rites by Eastern nations | has to be added the eternity of energy.“ ments they advanced, which were founded on si! 
at midsummer, when the sun begins to descend| But still more. Energy in a state of equilibrium | observed facts, soon overthrew the hypothetical 11 
among the wintry signs. Similar ceremonial was is like steam applied simultaneously to both sides | theories of the earth that had vexed men’s minds 21 
practised by the Hebrews in the Temple at Jeru- | of the piston, and is practically equivalent to no | so long. E. S. Hanson, F. G.. B. "i 
salem (Ezekiel viii. i 5 i 55 8 energy ut all. To convert such latent energy o — — a 
311). The ancient Hebrews evidently worshipped | potential energy, the believer in the ‘‘ eternity o 2i > ; ; t 
Jehovah both as fire and as the sun. The fire aiie and tho erornity of energy ” must now call ths gener 3 5 ae 11 
shall be burning upon the altar; it shall never go | in some other unacknowledged or miraculous power | ; „ : ii 
. saree ä der is not necessary to include the geological days or 
out” (Lev. vi. 13). It was as fire that Jehovah | to distribute the energy, and so disturb the equili- | periods between the events referred to in Gen. i. I. 2. 0 
appeared in the thunder and lightnings—on Sinai, brium. In other words, to explain Nature as he MeCausland. in his Sermons on Stones,” hes 11 
the thunder being the voice and the lightning the | finds it, he invokes the aid of three unknown | shown the correspondence between these periods inl 
arm of Jehovah (compare Isaiah xxx. 27-33). | powers, while others are satisfied to aacribe all at and the epochs of geology. The first day included ni 
Upon the Ark, whose name is Jehovah (2 Samuel | once to one omniscient, omnipotent, and supreme | the time before the nebulous matter was sufficiently Ai 
vi. 2), fire was kept continually burning, and thus | Being. ; ; f . cooled and consolidated to allow the existence f 3 
Jehovah went before the Israelites, guiding them, The material universe, as we see it, consists of |}; : ali i 19 
: : : : : $ life on its surface. The semi-solid portion was 
in the wilderness. When removing from their hot bodies and cold bodies. The hot bodies are | « invisible.” covered with vapour, and “unfur- 
encampments, their God went before them on the | continually giving out their heat: this heat is not g y 


H 29 66 3 i ?9 3 

shoulders of the priesthood, as a pillar of cloud by | being lost, it is being absorbed by the colder bodies. rane el he 1185 ra ag poe 3 
day and a pillar of fire by night. When the Ark This has not always been so—remembering that away to some extent. and the influence of the sun 
was removed from the Tabernacle to become the the sum total is constant and finite,—nor will it | sufficed for day to "ha distinguished from night. 
divine leader of Israel on the day’s march, the| always continue to be so. Energy is being con- During the second era clouds were formed, rain 
priesthood, on placing it on their shoulders, | stantly degraded; work, motion, &c., are being | fell and trilobites and other crustacea inhabited 
uttered the invocation, ‘‘ Rise up Jehovah, and let | constantly transformed into heat, which in turn is the heated sen which then covered the earth. During 
thine enemies be scattered ; and let them that hate | being dissipated to form one universal and uni- | the third period the Devonians and planta first grew. 
thee flee before thee.” At the termination of the | form temperature throughout the whole material During the fourth day the clearer atmosphere 
day’s march, the priesthood solemnly solicited their | universe, and when the dead level has been at- enabled the sun to exert greater influence (in the 
solar God, whose symbol was fire, to Return, O | tained—as it may already have been anteriorly in poetical lan e of Moses. to rule the coy”) 
Jehovah, unto the ten thousand thousands of | the distant past,—life and work will have become and the . flora flourished. In the 
Israel.“ Malachi accordingly attributes 1ighteous- | impossible. Therefore, as A. W.“ proposes, 


ness to the sun: Sun of righteousness arise with] the present course of events called Nature has fifth, trom the Lies and Oolite td the close of the 


healing in his wings; while in the Psalter the | not always existed.“ H. B. F. I, spia 
0 Pi ova 1 e i P po d (Tertiary) was ushered in by the creation of the 
m 0 u ery great; thou clothe a f : j 
with honour and majesty. Who coverest thyself THE ANTIQUITY OF MAN. gigantic mammals and terminated by the appear 


i i ; f man. 
with light as with a garment: Who stretchest out 124050.]— TE letters which have appeared for | 2 š 
the heavens like a 5 8 Who layeth the beams some weeks past upon tbis subject have all taken Pies the N ka 5 N 
of his chambers in the waters: Who maketh the it for granted that man has existed through untold Jee, 8 in dto mar fellow: readers nd Ter- 
clouds his chariot: Who walketh upon the wings | ages, and the earth itself alao. Now surely this is 80 „ as Old Fanhs in New Light ” (Ward 
of the wind (Ps. civ. 1—3). Jchovak rode upona|aQE.D. Asa working hypothesis I may believe | Pen 30 whi ‘i shows how ap RAY 1 nash 
cherub, and did fly: yea, he did fly on the wings of | many things as true, but not as au absolutely cor- | ada ea tha arly education of the 815 Mace 
the wind. Jehovah made darkness his secret place ; | rect belief. I look upon the belief in a great anti- 1d P t itt Deus that pal eli hie man 
his pavilion round about him were dark waters and | quity and in evolution as I look upon the common ia 5 ta Has he read “D Aa ‘t Cave 
ick clouds of the skies. At the brightness that was | definition of a mathematical point—that is, a means Dwellingi”? May not the flint flakes have been 
before him [sunrise] his thick clouds passed, hail- of marshalling one’s ideas, but surely not to be the eae is 01 he aple- e with the 
stones and coals of fire (Ps. xviii. 10—12). Mag- sworn by. It would be a good thing if the great ammothe ce nie E asked A hte fore ‘the 
nify him that rideth upon the heavens by his antiquity ” people would be a little less dogmatic, | 5 ete A oats set 33 histo 
name Jehovah, and rejoice before him (Ps. lxviii. 4). and allow that aman may have some brains who alone tis sacred narrative refers? See McCaus- 
Jehovah is King, and hath on glorious apparel ; | even held that the earth and its contents are all land’s “ Adam and the Adamite,’”’ The Genesis 
ever since the world began hath thy seat been pre- | recent. Geo. Bishop. cf the Earth and Man.” b Reginald Poole, and 
pared (Ps. xciii. 1-3). There went up a smoke out] Curate of St. Ann’s, Nottingham. to show that this D0 8 A Sk 5 
of Jehovah's nostrils, and fire out of his mouth —d ii d 
devoured : coals were kindled by it (Ps. xvi. 8-9).” THE STATS OF MAN CCC 
It has, therefore, become evident that the God of rs a. bones alee Sine endo walkie a Dende ce 
Israel, as of other nations of antiquity, was the | [2!001.)—As ‘‘Dens,’’ letter 24010, evidently the b that ticket of ad ales to the lib 
solar deity, and accordingly the Creator of the uni- | believes there has been a universal deluge, I would | at the British Museum ba obtained (ar haven 
‘verse was equally unknown to the Hebrew race as refer him to The Sacred Theory of the Earth,” at ene Drinan F 705 a of took Z hold (grati ie 
to the inhabitants of the earth at the close of the | by Dr. T. Burnet, 1699, in which he will find much | the recommen ae th es a earch 1 
nineteenth century of the Christian era. The amusing and some instructive matter. I disseut the obliging officials there 393 1 the dei at 
narrative of creation in Genesis is, therefore, of | entirely from the view put forth by “ Dens — that every assistance to new readers as gta ear 


human origin, and consequently of no scientific | “ the idea of a deluge, such as told in Genesis, has books on every subject, and the means of finding 


value in relation to the origin of this planet or the | been ridiculed as an impossibility from the = Oster: 
epoch when man first appeared in the pre-historic | supposed want of water.’ That is one of 
history of the world. W. M. Davidson. the arguments advanced by some writers (24053.]—Txe attempt to reconcile the Mosaic 


in 1 or a Penes: 11 1 be account of na oe bal modern 5 
much oblige ‘ Dens ” if he will send me six | evidence is as futile as it wo be to attempt 
24048.]—WirH regard to the fresco of the of those same chipped flinta as are to be found in | trace the theory of gravitation in the lore of ancient 
iac at Denderab, recently referred to by one of | the valley of the Somme out of one of the cartloads | astrology. Discussions of this character are, un- 
our correspondents, the celebrated Egyptologist | from any of the chalk pits of Hertfordshire; I will | fortunately, always liable to jar on the sensitive 
hampollion 55 proved oe it belongs to the time | pladiy pay carriage. I understand Dens’’ to | nerves of some well-meaning people; byt it is to 
of the Roman Empire. No conclusion can there- | mean the 6,400 years accepted by Sir John Lubbock, | be regretted that such individuals should, in order 
fore be drawn 57555 it as to the belief of the from a calculation made by M. Marlet, as referring | to support their religious convictions, make state- 
Israelites while in gypt. ‘ to the age of the Swiss lake dwellings. But itis | ments of a scientific character without first being 
May I add, with the utmost possible respect for | quite possible that hundreds of years elapsed during | certain of their truth. Thus, . F. H.,“ in letter 
all who are taking part in this discussion, that it which these dwellings were occupied. Then, again, | 23927, says, The fault lies with the scientists in 
seems to me that tho pages of a scientific magazine | we have to take into consideration the great apse | not putting events in their proper form and order,” 
5 N ime . of time that must have taken place to produce the | and then, y way of putting things in better form, 
: N . 1 Not. 
mathematics or mechanics, but of Oriental languages degree of constructive ingenuity displayed by the | says, That climatic changes were made by the 


d theologi 7 5 builders of these lake dwellings. So that, as far as | internal heat of the earth, and not by the sun.“ 
and theological erudition ? . 58. | the original state of man is concerned, we are as] It would be interesting to learn how the varia- 
— wise as before. In letter 24013, as Dens” con- tious of climate could be caused by internal heat 
ETERNITY OF MATTER. demns the Age of Ice, I advise him to read, if he | but until more light is thrown on the matter, 1 


8 bas not already done so, Lyell’s ‘‘ Antiquity of | shall still believe that the sun has just a leetle ’’ 
PoE his proposition (letter 23997, p. 64) | Man,” Croll’s “ Climate and Time,” J. Geikie’s | to do with the climate. Then, after speaking of the 
A. W.” assumes that the material universe has Great Ice Age, A. C. Ramsay’s “ Physical first dawn and successively higher forms of life, 
been cooling as long as it has existed.“ This is not | Geology and Geography of Great Britain, and J.H.” says “a glacial period put an end to it 
so. The sum of the energy of the material uni- | also to keep beside him, for constant reading and | all by the world becoming frozen, desolate, and 
verse, transformable or otherwise, is constant and | reliable reference, A. Geikie's Textbook of | dead. Now, I do not think there is any scientific 
finite. Hence, in reply to E. G. Tindall (letter | Geology; all these authors treat very fully of the | evidence to support this assertion. We know that 
24016), this finite energy, even if transformed into | Glacial epoch, I also advise Priam ’’ (24014) to | over certain parts of the earth glacial periods of 
heat, could never have raised the material universe | read the above books. I opine he uses the word | long duration have prevailed, but not over all the 
to an infinitely high temperature, for, even after | drift to include boulder clay, glacial drift, and | earth 
all that energy been so transformed, we can | loess, which may be termed river drift. The North America, where the geological evidences of 
agine a still higher temperature. general questions opened up by this corespondence ] intense cold are most abundant, we have the 
“R. W. B.“ seeks an explanation, as applied to | are far too great, and of too much importance, to | authority of Lyell for believing that ‘‘ quadru peds 


eimultaneously. And even in Europe and 
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of li „ as well as extinct, species were common 
to pre Glacial and post- Glacial times. Such a total 
destruction of life as J. H. ” of is not onl 
not in accordance with geological teaching, but is 
te reversed to it. It is now generally believed 
animal life, since its first existence on earth, 
has been both continuous and progressive ; and to 
believe, and spread the belief, that all life on 
earth recommenced after each glacial epoch is 
maocurate and misleading. 

Another way of attempting to reconcile the 
Mosaic account of the Creation with geology is to 
suppose that the six days were six periods, each of 
which might ‘be thousands of years. There is not, 
so far as 1 know, réason forthe word day being 
regarded in any other than its usual signification ; 
but if there were, it would not materially help to 
smooth the difficulties of comparison. If six load 
periods were meant, such as would allow time for 
the evolution of species as found in geological 

we should then have to believe that the 
earth existed and passed through the various stages 
comprised in three of these periods before the sun 
was in existence; and also that the trees of the 
field, and the grass and the herbs grew and 
bloomed in darkness and cold, for they were made 
in the period preceding that in which the lights 
were placed in the heavens. 

It seems: to me like “ breaking a butterfly on a 
wheel ’’ to try to make such reconciliation. The 
two theories, evolution and special creation, stand 
quite gr pet one supported by a host of natural 
facts, the other supported only by the Mosaic 
statement. “O. J. L.” and other thinkers may 
easily choose for themselves which theory to 
believe. Silex Seadrif. 


THE STATE OF MAN. 


{24054.J—IF your correspondents, ‘Priam ”’ 
and Memnon,” will kindly read such an ele- 
meatary book as Tomline’s ‘‘ Christian Theology,” 
Vol. I. Part 1, they will probably see the shallow- 
ness of any arguments that object to Moses being 
the editor of the Pentateuch. M. A. 


{21055.]—Somm of your correspondents seem to 
have overlooked one circumstance in connection 
with the Scriptural dates which surely ought to be 
taken into account when we wish to determine 
such a question as whether Methuselah outlived 
the Deluge or not. It is this: The dates aro 
only given, as it were, in round numbers; that is, 
only years are mentioned, in most instances, in 
giving the date cf an event; but not months and 
days—as, age of Methuselah at birth of Lamech, 
187 years; of Lamech at birth of Noah, 182; of 
Noah at Deluge, 600. Total 969 = age of Methu- 
telah. Further on, however, in v. 11. ch. 7, it is 
eaid that: In the six-hundredth year of the life 
of Noah, in the second month, in the seventeenth 
day of the month, all the fountains of the great 
deep were broken up,” &c. Now, this certainly 
seems to imply that Noah, instead of being exactly 
609 years old at time of Deluge, was only 599 years, 
1 month, 16 days; and, according to this, Methu. 
slah must certainly have outlived the Deluge, 
as F. R. A. S. says. Perbaps, however, it will 
de impossible to come ta any certain conclusion on 
this point without knowing how many months, if 
any, are to be added to or subtracted from the 
Various ages; but, as the words stand, taking into 
account the correction in v. 11, it seems difficult to 
ied oa other conclusion than that by 


Perhaps the views of our old friend, John 


Hampden, whatever may be thought of their scien- 

tific accuracy, are, at all events, more in accord- 

ae with Scriptute than are those of many of our 
ers. 

The remark of Mr. Ranyard in your Jast number 
(p. 65) that when strong language is used, They 
will devote their time to criticising his language 
rather than to answering his argumentas,” is cer- 
tainly deserving of all attention. He well describes 
the usual tactics of those who have a bad case to 
defend. Still, however, where great abuses exist 
they are generally denounced in strong language, 
nor is it by any means self-evident why the fact 
that the society in which there may be abuses is a 
scientific one, should be any reason, as some of your 
correspondents seem to think it ou why its pro- 
oeedin 
eim whi 
a Worshi 

of 


1 another 


(24056.]—Is reply to “A. C.” (24009), I remark 
that the reason given in D the Sab- 
beth was to be 


should be exempt from the 
would be employed in the case of, say, 
ful Company of Bellows-menders ; or, 
ose who habitually obstruct business in 

place.” W. Q. P. 


| sources—not 


d of criti- | 


Jacob or Moses, if they were in harmony with 
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clear; moreover, we do not kuow of any other 
e Sabbath for the reason alleged. 
t the Sabbath was kept in Babylonia (from 
whence Abraham came) seems likely or certain; | 
but there it seems to have had connection with the 
worship in some way, of the seven heaven! morang 
0 
such custom was kept in Egypt, and anything 
which might occur at the Temple of Denderal i of 
so small value as regards ancient history, as it is a 
Ptolemaic and very late structure. Deuteronomy 
is considered by many to bea late book for many 
reasons, and was probably the book found in the 
temple in B o. 624, in the time of the pious Josiah, — 
i ;|ing terms? They were certainly not so understood 

id: by any one till recently—till 
„Take the book of the Law and put it in the side 
of the Ark of the Covenant,’’ yet we know it was 


people keeping 


bodies, and not with the six days of Creation. 


for although in Deut. xxxi. 24, 


not there in Solomon’s time, forin 1 Kings viii. 9, 


it says, There was nothing in the Ark save the 
two tables of stone.“ As this Book of the Law was 
not knewn till 624 B.C., it is probable that it was 
guage, &o., 
seems more suitable to that period than to that of 
t‘ Numbers’ seems more 
ancient, but probably was written after Saul’s 

ag, as it says, xxiv. 7. And his 


written about that time, and its lan 
the escape from Ezypt. 


victory over 
King shall be 


igher than Agag.” ‘‘ Leviticus”’ 


before you.” 


says, The Horims also dwelt in Seir before time; 
but the children of E3au succeeded them, when 


his possession, which the Lord gave unto them.“ 
Moses surely would have said as Israel will do,” 
not did, as they had not done it in his tims. 

The word Kirj atharba’’ is interesting in more 
ways than A. C. mentions. 
xxii. 2, And Sarah died in Kirjatharba; the 
same is Hebron.“ And at xxxv. 27, Aud Jacob 
came unto the city of Arba, which is Hebron.” 
These statements must have been written after the 
establishment of the Hebrew cities and 
‘Dames, and not before it. 

The slight difference of language mentioned by 
A. C.” (who is sure to have given his best cases) 
‘between parts of the Pentateuch and the later 
books, only pore what I do not deny—namely, 
that some difference of date exists between the 


ebrew 


raised, which is the unreasonableness of supposing 
that from 70 people of all ages, and their descendants 
who resided many hundred years in Egypt, an 
immense slave population of 3,000,000 should issue 
forth into the deserts, speaking and understanding 
a pure and well-developed Canaanitish language, 
just the same as their descendants used in 
about 1,000 years afterwards. 

There was no reason why they should have pre- 
served the Canaanitish tongue, as they hated the 
Canaanites, and their Ancestor came from Ur of 
the Chaldees. 
stime in Canaan, we find them using a language 
related to that of other tribes evidently allied to 
them; but we know that the Samitic Phoenicians, 
who were Canaanites, and were related to the Jews 
slightly, used a language that is not the same as 
Hebrew, as we know it, buf may have been like 
what Isaac used. 

The name *‘ Hebrew ”’ is, I believe, peculiar to 
‘the Jews, so that the words attributed to Joseph in 
Genesis xl. 16, I was stolen from the land of the 
Hebrews, simply proves the late origin of the 
, book, as there were but 7u Hebrews then in Canaan, 
and no one can have called it their land, as no one 
‘would know what land was meant: by that name 
under any circumstances but themselves. 

I am afraid the names mentioned by A. C.“ 
only go towards proving that the Hebrew tongue 
was allied to, perhaps derived from, Canaanitish 
at pure Hebrew was spoken by 
Moses's generation. It is perfectly true that our 
division of the Bible into chapters and verses is 
modern; but its division into books is not, there- 
fore I fail to see why the last es He should be 
transferred to the book of Joshua, which is not part 
of the Pentateuch at all. 


to the Kings of Israel, I must say that kings could 
not be looked upon with pride or satisfaction by 


Samuel. Indeed, in the face of 1 Samuel viii. 
7, where it is said, The Lord said unto Samuel, 
Hearken unto the voice of the people in ali they 
say unto thee, for they have not rejected thee, but 
they have rejected me that I should not reign over 
them,” and as the people demanded a king, Samuel 
gave them one very unwillingly, and after elo- 
quently describing what an unpleasant person a 
king might be expected to be. 
his incident makes the quotation from Genesis 
by A. C.“ appear to be written after the kingly 
time, and inoreases the meaning I put on the pas- 


must have been written after, and not before, the 
Israelitish occupation of Palestine, as it says at | 
xviii. 24, 27, 28, ‘Defile not yourselves in any of 
these things. . . . that the land vomit not you 
out, as it vomited forth the nations which were 


The difficulty also ocours in Deut. ii. 12, when it 


they had destroyed them from before them, and 
dwelt in their stead, as Israel did unto the land of 


We read in Genesis 


books; but does not explain away the difficulty 1 


anaan tha 


When we fiad them in real historic 


‘largest nodules invested with a 


In reply to his objection respecting the references | q 
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sages I quoted from Gen. xxxvi. 31. If Moses had 
written the book, the would probably run 
thus: ‘‘ These are the kings that ruled over 
before the Children of Israel entered Canaan,” 
and not before there reigned any king over 
Children of Israel.’’ 

I would like to know what Mr. Wassell (24006) 
understands by ‘‘chaos’’? or the passage, „The 
earth was without form and void”? Do they in- 
clude the development of the stratified rocks with 
their fossils? Do they permit the growth of trees 
and plants? Do they allow of the existence of 
millions of highly organised animals with eyes, &c. ? 
as, if so, had we not better expunge such mislead 


science had pro 
that the world existed and was filled with plants 
and animals for countless ages. 

I would also like his opinion on the words in 
Exodus which assert that the heavens and the 
earth, and also all that in them is were made in six 
days, as they appear as if written to exclude Mr. 
Wassell's plan, and to exclude it in words of re- 
markable clearness and decision. 

As there was no onein Eden while the world was 
being made, it is hard to know why the n i 
erroneous views a man would take if stationed 
there should be written down for all posterity by 
Omnipotence as truth. 

Allow me to correct aclerical error in my last, as 
in it I used the name Manetho' instead of 
t Menes.” Manetho is the earliest Egyptian his-. 
torian, and speaks of Menes, the earliest king. 

Memnoa. 


[We must apply the closure.“ The letters to 
hand this w are so numerous that it is impos» 
sible to find space for a tenth of them, and each 
week the subject widens. We regret that in one 
or two instances correspondents have not shown due 
consideration for the opinions of others who may 
not yot have attained to the clearer perception of 
truth of which they deem themselves assured, and 
that on the other side an undue nervonsness as to 
the effect of such controversies on religion has been 
manifested. We think with the writer of one of 
the ablest of the unprinted letters which lies before 
us as we write, that there are no more powerful 
and insidious enemies of the Bible than those who 
pereist in reading actual history and modern science 
into its poetry and allegories, and we fear, with 
the writer, zuch a re ae into a blank stupid 
atheism as may well app the stoutest heart,” as 
the result of such an endeavour.—ED.] 


—— 


DIAMOND FOR OU TTINGd TOOLS. 


24057.]—For all the purposes of drilling, turning, 
an 9 85 hard steel I 5 splinters of the 
crystal or gem diamond. These can generally be 
selected with suitable sharp edges or points. The 
black diamond, or ‘‘carbonado,’’ came into the 
market about 35 years ago, or it was at that period, 
tI procured my first example. It was then to 
‘be had at 12s. per carat. It has risen since to double 
‘that price. I prefer this to the gem for turning 
‘glass, as, from an apparent porosity, it retains a. 
‘rough corner for a longer time, for, after some use 
as a glass-turning tool, beth the gem splinters and: 
‘the edges of the carbonado get blunt. and polished, 
and the latter being more brittle, a fragment can 
sometimes be broken off to furnish a fresh edge, or 
rather corner. I have seen the carbonado in irre- 


gular peon one nearly the eize of a hazel nut,, 
which looked asif it been broken off something 
yet bigger; and I am uainted with a turning 


piece of carbonado that cost 
nearly £11. It is mounted in a long handle, ŝo as to 
be held to the shoulder. 

What is the origin or source of this mysteriqus 
but exceedingly useful material? In one lot that 
I bought many years ago from a dealer in Hatton- 
garden, there was a piece nearly a perfect sphere, 
two-tenths of an inch in diameter. The exterior 
has the appearance of minute crystalisation, or is 
covered with glittering lamine, not to be broken 
off. The weight of the nodule is 1:6 carat, and it 
forms such an interesting subject for the micro- 
scope that I never had the heart to pound it up for 
lapidary purposes, though it is rather a costly 
object, its value being 38s. 6d. Are any of the 
staline coat of 
this description? If so, they would resemble some 
samples of pyrites ? Can apy of our readers give a 
escription of the matrix or native bed in which 
this useful material is found, but which I suspect 
is held as a monopoly for maintaining a high price. 
F. H. Wenham. 


ORDNANCE MAPS—PROJEOTION, &o. 


[24058.]—I Ax glad to have it in my power to 
give a reply to the query of F. R. A. S.“ on this 
subject, and as I am indebted to the courtesy of the 


‘Director-General of the Ordnance Survey for the 


information, itis, of course, authentic. 

I-can strongly support the wish of “F.R.A.8.” 
for the issue of a convenient hand-book relating to 
se maps, as, though there exists a large volume 
containing information on certain points, such s 


108 ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,045. Apri 3, 1885. 
Seo ] 22 — -—c 


the mode of adjusting the differences due to errors 
in taking the levels (by the method of least 
squares), together with lists of th 


fresh edition ; dut the Ordnance Department goes 
on the opposite principle, and keeps on raising the 
price till the demand is checked, so 


often more than doubled in a very 


map of 
England is that employed by Casimir de Thury for 
a map of France in 9 88 last century, and is simply 


ces measured on the 
and prr ponnicular thereto, have their true 
spheroidal proportion on the map. The maximum 
variation of scale at any point varies with the 
secant of the distance from the prime meridian ; 
but this variation is not sensible within the limits of 
a sheet of the map, and is much less than is due to 
the expansion and contraction of the per. The 
mague linesof the sheets are parallel, and per- 
pendicular to the prime meridian. The projection 
of the “one-inch” map of Scotland is ali htly 
different, the distances on the prime meridian (4° of 
weat l are in their true proportion, and 
en of longitude (not the per- 
B to the prime meridian, as in England). 
effect, this is a modification of the conical pro- 
ection, so that theoretically the areas of the sur- 
aces are correctly represented. The distortion of 
ces is different, but not ve dissimilar, to 

that of the projection used for Eagland. 

A. 8. L. 


MINERAL-OIL LAMPS. 


[24059.]—Ix your columns of the 27th inst. a 
signed J. Hughes expresses grave dissent 
from Sir Frederick Abel’s opinion that metal 
‘í reservoirs” for the oil are preferable to those of 
or earthenware, because, says J. Hughes, 
metal being a conductor of heat, rapidly 
heats the oil; whereas glass, china, and the like 
being non-conductors of heat, 
Coo. 


prime meridian, 


the oil remains 


Now, in differing with J. Hughes, my reasons 

stated. Please to bear in mind the mean- 

ing of the two terms as follows: —1. A conductor 

of heat conveys it away. 2. A non-conductor of 

heat retains it. 

Of two 1 the same size and shape, let us 
assume all thi i i il 


by each of the 
the same. Will J. Hughes kindly 
state what becomes of it? Isit conveyed away or 
retained P 


of tin, the. reser- 
zin. by 2in. by l}in. 
by the million in this 
generally, and probably 


D. Shakespear, A. M. Inst. C. E. 
Institution of Civil l 25, Great 
George street, S. W., March 30. 
THE SERIVANOW BATTERY. 


[24060.]—Is there likely to be any truth in that 
paragraph which appears on page 54? It was also 
given by an electrical paper, and I wrote to an 
eminent firm, who manufacture such forms, to ask 
if these results had really been achieved. Their 
auswer did not give much encouragement. 

But if there is anything in it, would not the 
Grove battery be superseded for the electrical 
lantern ? And, by the way, how would the “Sun” 
incandescent arc-lamp answer for this purpose, 
instead of the Duboscq? Has it been tried? 

Antares. 


Transit of Jupiter’s Third Satellite. — 
—In Mr. Ellis’s letter on p. 78, eighth 

line, “II.” should be Jupiter, th i 
having arisen through the nse of the sign for that 


— . ———— 
— 


A TELEPHONE ticket, at half a franc, has been | C 


issued, the holder of which is entitled at 
Paris post-offices to hold five minutes’ 
5 raons in any other post-office, 

e 


any of the 
conversation 


any other atation or at the residence of any of its 
au 8. 


square under dial; 2 is an 
into No. 1, and into pinion 
wheel with the finest 


REPLIES TO QUERIES. 


— . — 
„„In their answers, Oorr 


tad naia of 


the query asked. 


I cannot give Mr. 
about the use of alu 
wheels of 


pement clocks 


other. 
wheels that it can becast, while 
cut out of a plate. For 


bin. diam. in a four-legged wheel, I have never 
seen anything but steel used, because lightness is 
desirable.— EDx. BECKETT. 


Jeaan I atol Winding.—As requested by 
M. M. I. Sc. S., 1 


1 is wheel fastened on to end of barrel-arbor on 
intermediate pitching 
under 3; 3 is a ratchet- 
Possible teeth; 4 is the pen- 


dulum working up and down by the action of 


walking; 5 is spring to keep it evenly balanced | W 
between two screws 9 and 105 i 


j 6 is spring attached 
ie i eel; 7 is 


n 8 ni ior Tate k also into 
8 astene working 
ehis: 8 is a space to fice the hour wheel. The 


above is patented under the name of Loehr’s.— 
ANNIE. 


[55870.]— Optics with the Lantern.—The 
reversal of the sodium line is always a rather 
ticklish riment. When I was working it out, 
I used a jet lent me by a friend for scme time, of 
power; some time after that, when I at- 
inpia it in just the same way with an ave 

A 5 ant lig 51 abe essonti 

„ av Trillian or the ordinary 
trum, suficient to overpower the sodium light; 
and then a good gush of sodium vapour, from quite 
a good piece of metal, not too hot. The latter oon- 
dition is best attended to b varying the position 

dicularly) of the duh of sodium vapour ; 
and hence the boxed-in arrangement described b 
‘“ S.” is a drawback to success. The closer the slit 
and sodium can be got to the lime the better; as 
the further off they are, the ter proportionate 
brilliance has the sodium flame on the screen ; 
whereas we wantit the least possible. I have lately 
been endeavouring to devise details which may 


make the result certain; but they are not finally 
tested yet, and more ing experiments must 
hinder for at least a week or two. As the subject 


is not of very general interest, if “S.” will send 
his address, through the Editor, as soon as I have 
time to perfect them I will 


densation of limelight on the slit is, however, sound, 
and the principle of my own arrangements. 
Lastly, in reference to the letter (23978) of “E. 
R. P.,“ whose lantern arrangement seems very in- 
genious and useful, it will be observed that bis 
position for a prism, described as “close in front 
of the lantern objective, is practically just close to 
the crossing-point. However, i 


espondents respost. 
to mention, in each instance, the title 


(55827.]—Gravity ’Scapewheels.—I am sorry 
Floyd cap Sto information 

3 55 nzo for the ’scape- 
beyond 
for them. 


ion size, up to about 


send the following sketch. 


means satisfy me; the con- | acid sul 


is AO Treason 


why anyone should not place a prism or any other 
apparatus precisely wherever he finds d best; 
though if ‘‘S.’’ isin London, I should like to get 
to the bottom of his experience.—L. WRIORr. 


tive engine, on Stephenson’s principle, of 10 horse- 
wer.” This engine appears to have gone at the 
rate of 4 61 miles per hour going to Whitstable, and 
at 8 miles an hour on the return journey. The name 
of the engine is not mentioned, although the writer 
took the times and distances himself. He si 
himself F. W.,“ and writes from Ely-place. It 
is evident, therefore, that a locomotive engine was 
running on the Canterbury-Whitstable line at the 


very beginning of 1832, and tolerably obvious that 


it must have been there in 1831. As to what ex- 
planation can be given of the statement referred 
to, it is only that which is patent to all who have 
had occasion to examine historical evidences, that 
the writer was stating only what he believed to be 
true. Old volumes ot the Mechanics’ Magazine can 
occasionally be picked up at second-hand book- 
stalls; they are worth all the money usually asked 
for them. Nux. Don. 


155961.] — Horse - power of Engines. — The 
method of calculating the horse-power of steam- 
engines has been frequently given, and ‘‘Side 
Lever” can hardly expect that anyone will sit 
down and work out a sum for him which will be of 
no use to anyone else.— , 


[65967.])—Shading.—Would this querist ex- 
plain what it is he wants to know? If he means 
colouring or tinting drawings, surely the answer 
will be, In the usual way.— Essar. 


55970.) —Soluble Essence of Ginger.— 
S N emo“ asks how to make the insoluble resin and 
volatile oil found in essence of ginger miscible in. 
water. It cannot be done, or, to be more accurate, 
no one has yet done it. The soluble essences are 
prepared by precipitating and filtering out the 
substances which will not mix with water. Nux. 
Dor. 


[56025.]—Trueiog Grindstone.—In my reply, 
. 40, I did not refer to “Nun. Dor.,’’ and did not 
iow anything of the accusation he says has been 
made against him. Has he not founda cap, tried it 
on, aad found it to fit, and appropriated it? If 
Nun. Dor.” will refer to Mr. Williams’s question 
and subsequent explanation, he will see that Mr. 
i when he first wrote, knew nothing 
about what he now says is the fact—viz., that the 
invention in question was not protected by patent. 
I agree with ‘‘Nun. Dor.” that, notwithstanding 
the words of the prohibitory clause ina patent, a 
man may make a patented machine for the p 
of seeing whether it can be improved; but 5 
Williams was not (in his letter) asking for informa- 
ae 85 the purpose of making experiments. 
Z. Y. X. 


[56055.|—Diaso-Salicylic Acid Sulphate. —. 
To “C. W. 8.”—This is obtained from salicylic 
- The process is somewhat complicated, it is 
true, and requires a practical acquaintance with 
the preparation of many of the compounds in 
organic chemistry. Salicylic acid is produced by 
several methods. Ist. Oil of winter green (Gaul- 
theria procumbens) distilled with potash. 2nd. 
From the flowers of Spiræa ullmaria. The flowers 
are exhausted with ether, or the water distilled 
from them, with frequent cohabation, is shaken up 
with ether ; the ethereal solution is distilled, and the 
residue is treated with water which dissolves 
salicylic acid and tannin. The aqueous solution is 
neutralised with carbonate of soda, evaporated and 
distilled with hydrochloric acid. The watery dis- 
tillate, slowly evaporated, yields colourless crystals 
ofsalicylicacid. 3rd. Salicylic acid is now prepared 
on the scale by synthesis from phenol. Sodium 
henylate is first prepared by dissolving phenol 
better known as the white crystalline carbolic 
acid) in caustic soda, and then passing carbon 
dioxide into the dry salt, which is slowly heated up 
to 220° to 250° (Centigrade). The sodium salicylate 
thus formed is distilled with 8 acid, as 
given in the previous method. Now diazo-salicylic 
te is the double acid of diazo-salicylic - 
acid and sulphuric acid, and is repared by dis- 
solving diazo-salicylic acid in sulphuric acid (not too 
strong); the solution, on cooling, deposita the 
substance 1 uire—viz., diazo-salicylic acid 
iazo-salicylic acid is prepared by g 
nitrous acid into an alcoholio solution of the hydro- 
chloride of amidosalicylic acid, when slender 
needles are formed, which may be recrystallised 
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from hot alcohol, but are decomposed by long 
boiling, with evolution of nitrogen. Hydro- 
ch » of . acid is produced by 
the action of tin and hydrochloric acid on nitro- 
salicylic acid. The liquid obtained solidifies to a 
crystalline pulp, consisting of a compound of 
stannous chloride, with the hydrochloride of amido- 
salicylic acid, which, when dissolved in water, de- 
composa with sulphuretted hydrogen, and evapo- 
ra in a stream of that gas, yields colouriess 


crystals of the hydrochloride of amidosalicylic acid. 
This acid is insol. in cold water and alcohol. Its 


hot, aqueous solution ex to the air quickly 
decomposes. Nitro-salicylic acid is produced by 
acting on salicylic acid by means of boiling nitric 
acid, and washing the resultiog crystals in cold 
water. Hence to obtain diazo- salicylic acid sulphate, 
you require to form the compounds as hereinbefore 
described in the following order: lst, Salicylic acid; 
2nd, nitro-salicylic acid; 3rd, hydrochloride of 
2 lic acid; 4th, diazo-salicylio acid, and 
5th, the e uire. Your query states 
you have dial for it: this would lead me to 
suppose the diazo has misled you. Dialysis is 
distinetly a method of separating crystalloids from 
colloids, and is in no way connected with what you 
require. Try Woolley aud Sons, 69, Market-street, 
Manchester, as I can often obtain from them what 
I cannot in London.— Jonn E. Custer. 


[56064.] — Troublesome Battery. — Many 
thanks to C. D. R.” and Mr. J. Kean for their 
kind answers to my query of the above. I have 
done to my battery what both those gentlemen 

and up till now I find them going on 
satisfactorily. Why I ask if old charge would do 
in new pots —Ihave some which have given up work- 
ing, thought new pots were wanted. 2, I 
want to make a coil for strong shocks. I have been 
reading back numbers, and cannot find where to 
connect the handles, and by drawing out the brass 
tube as a regulator, does the core come out also? 
If Mr. J. Kean or some other kind reader would 
give me the bast way to proceed, I should be greatly 
obliged. Would a piece of ł iron pipe cased out- 
side with brass do for the regulator? Now for the 
battery. I have a glass dell, two plates of carbon 
51 long, lgin. wide, and a zinc the same size, with 
ax ounces of bichromate of potash to a pint and a 
half of water. Would that do to work the coil ? 
Please By how much primary and secondary will 
be wanted.— J. PARSONS. 


[56081.] — Beffled.—To “A. S. T. E.”—I 
beg to thank A. S. T. E.” for his reply to my 
query, and to inform him that I cannot use a 
pivoted needle on account of the E. M. F. being only 
just sufficient to move the astatic one. 1 have 
tried the platinum and carbon contact he recom- 
mends with the astatic system, but with less favour- 
able results than with the platinum alone, as I find 
the two require a considerable amount of preasure 
before they will act. I wish to say, however, that 
I regard the sticking of the contact pin as an ad- 
vantage rather than an evil, as I propose to apply 
a contact breaker to the needle, which will only be 
allowed about a quarter of an inch play. Leaving 
out the carbon, if I moisten the pin with a little 
sulphuric acid, its action is nearly perfect. Could 
he y suggest any other materidl for the pin, 
since sticking is no obstacle? I should mention 
that I used common gas carbon in the experiment 
above referred to.— BAFFLED. 


158086.) — Optical Formulss — Nobert’s 
Ruling Machine.—I am glad my friend As- 
calon ” has called attention to the formula in Ross 
paper on o 445, last volume. Ross annexes the 
two small letters o and c to the capital R to denote 
the outside and contact nurfaces of the flint, and as 
the letter c is afterwards introduced into the calcu- 
lation, some confusion is liable to arise. The italio 
fia a misprint or mistake for F”, and in the de- 
nominator the value c is apparently involved in its 
own formula. Perhaps had bstter alter the 
nomenclature by making R’ denote the outer radius, 
r the inner radius, using a capra C instead of a 

0. 


small c, and a small c instead o Then the for- 
mula should stand as follows: 
R. = (1 7 90 Pa: ræ ltl Pa’ 
Next for the auxiliary values: — 
„ 4 aF., (IIa) E 
JJ 


And, finally, for the spheric aberration : — 


(C + 705 C+(a+2)q7 ) 

(a C- 9) C (abe +a +l)? t as 
(e + 1)* (e 4 2 — 5) 9 qta 
(6¢+1)* ° c 


Tae reader who wishes to correct the formula on p. 
445 must recollect that wherever C appears in the 
present formula, ¢ should appear iu the origi 

one ; and wherever c occurs in the above, c’ should 
be found in the other referred to. The sign of 5 
should de minus not plus, as there printed. 
My series of articles on the object-glass is now 
finished, that is, until something new, or old, turns 
up. If ‘* Ascalon”’ or any other er chances to 


come across anything more respecting Gauss’ o 
Hastings’ formula, I hope we shall hear of it. The 
account of Nobert's ruling machine, which appears 
in the report of the R. M. S. meeting, will have 
inte a large circle of readers. I earnestly ho 
that when the full illustrated acconnt appears in the 
Journal of the Society, it will be reproduced in these 
columns. The description of so unique a con- 
trivance will specially interest our American 
friends.—ORDERIC VITAL. 


56097 ]— Conics.—The tangent to a conio has for 
equation y = 5 Tan, where n is the co-tangent 


of its inclination to the axis, and the intersection 
of the tangents corresponding with n, and n, is 21 
= ANNs, Yı = a (ng + Mz), with similar expressions 
for the intersections with the ui tangent; but the 
area of the triangle with vertices at (21 y1), (72 V2), 
(z3 ys) is— 
1 [zi (Ye — ys) + 22 (ys = y1) + 28 (%1 - Y:)), 

or, in this case — 
Ja [nans (n — n3) + nsn (ns ni) + Ne 

(m — )]. 
which becomes a'n on writing n for the differences 


nı — mn, and ns — ns, which are equal since the co- | duced) 


tangents are in A.P.—R. E. B 


{56098.|—Grinding V Toole—The best angle 
for V tools for screw-cutting is the angle of 65 
dogres: You can make a gauge from sketch 
below, which will serve for grinding and setting 


A 


the tool to. If you are cutting outside threads, 
place A side of gauge against the work, and set 
tool to one of the V's, according to size of tool. 
If inside threads, place B side against face of work 
and set tool as before.— VALETTA. 


(56106.|—Gun-Barrel Browning.—I have 
already replied to this query. I should not have 
done so had I known that Armourer” intended 
to come forward, who has used the process more 
extensively than I have done. My own practice 
has been limited to developing the striations and 
contortions in faggotted and sorap-iron forgings, 
and also replenishing the pattern of the barrels of 
my ownshooting-irons. Having met with a similar 
difficulty as that mentioned by A. Z., I can 
perhaps give him a useful hint. The distinctness 
of the twist or pattern developed in a gun-barrel 
much depends upon the metal used. If a mixture 
of iron and steel, there is not much difficulty, bat 
if the barrel is forged entirely of steel, or of stri 
of metal alike in quality, the pattern will not 
so marked. In this case the barrel must be 
“ pickled ”—that is, immersed iu a trough of water 
acidulated with sulphuric acid for an hour or so; a 
galvanic action takes place, the softer parts being 
corroded by the acid from the positive influence of 
the hard portions. Of course, the muzzles of the 
barrels should be well corked up, and the breech 
blocks (if any) coated with wax. When the twist 
oe plain enough, remove the barrels, rinsethem, 
and at once give the first coat of . Do 
not rub this on, but give one light stroke with the 
sponge. After laying by from one to three hours 
(acoording to the dampness of the weather or place) 
pour a kettle of boiling water over every A of 
the barrel, and while hot scratch-brush it all over. 
Using the scratch-brush on a barrel the least degree 
damp is fatal to the process. Repeat this operation 
till the colour is dark enough. It is sometimes 
diffi zult to got the admired purple striation on some 
barrels with any number of repetitions. In this 
case, having gone as far as possible after the last 
brushing, give the barrel a wash with a dilute 
solution of perchloride of platinum.—F. H. 
WENHAM. 


(56122.J—Small Brace.—To ‘‘Invicra.”—I 
want brace for hand, suitable for model-making, 
if you will oblige me.—S. B. 

(66122.) -Small Brace.—If this querist will 
look on page 647, Vol. XXXV., he will see illustra- 
tions of several small braces which will probably 
suit his There is also a very good article 
attached on Riveting China, &., by Alfojoe.“ I 
often wish Alfojos would come to our aid in 
several little matters that remain unanswered from 
week to week.—ARVONLA. 


(56126.]—-Ohemistry Exam., London Uni- 
versity. — ‘‘ Londoniensis ’’ must study the follow- 
ing: O, H, C, N, Cl, Br, T, Fl, S, P, Si. CO,. CO, 
oxides and acide of N, Ni,, C. H., CH., I. SO,, 
H. SO., H. S, HCl, H, PO., PE,, Si; air, flame 
combustion, fuel, water, combination, nature of 
acids, salts, bases. symbols. I do not consider 
Gill’s a fit book ; Roscoe (Macmillan, 4s. 6d.) is the 
best. I think it is too bad that Londoniensis’” 


further information, let him write again to E. 
M.,“ or to—H, 74, Charrington-street, N.W. 
(56132.]—Cutting Pipes.—I fear that Mr. Geo. 
A. Walton must have been rather hurried in his 
reply to this query, as his reply is a vrang 
thegither,” as au old Scotch acquaintance would put 
it. In such a case as that given in M. B. M.'s” 
sketch (where CF terminates on line A B pro- 


_ (CF)? - (BO)? 
oe oe 


Taking dimensions given in sketch— 
625 — 36 

= — = ‘56ft. 

BE 5 23-56ft 


In a case where C F does not terminate in line A B 
roduced, length of B E can be easily found when 
F, BC, and angle BC F (= a) are known. BE 

CF — BC. cos. a). Value of oos. a ” can 

be found from a table of sinesor of cosines. Is it 


not rather unusual to have part “A BC D square ” 7 
The cross-section of part EBCF will be, not a 
circle, but an ellipse (i.e., it pipe ABC D be of cir- 
cular cross-section). Should not line BC bisect: 
angle ABE? Ifo, then value of BE in this case 
also is (C F- BOC. cos. BOF). I presume that 
“M. B. M.” understands how to arrive at develop- 
ment of joint B C ?—Jxo. M. Anas. 


53135.] — Value of Gas Liquor. — Both 
Stud. Inst. C. E.“ and R. Hannen have im- 
portant errors in their replies to this query. Liquor 
of 5° Twaddel does not contain 2:56 per cent., but 
2°25 of ammonia, and Scotch liquor of 6° Twaddel 
7 contains only 1:52 per cent., and thus 
3,810 gallons are required to make one ton of sul- 
phate of ammonia. The hydrometer does not show 
the value. It would eae 5 1 
present experiencing such heavy losses in this 2 
to find tho prio had gone up to £15 to £20 per ton. 
I know a very superior lot could not be sold last 
week at £11 nett in buyers’ bags! —NHs. 


56142.) —Wheatstone Bridge.— Use a tangent 
vanometer, and have a number of various resist- 
ances loose, or in a box; insert your unknown 
istance (R) inthe circuit of 1 . 
and battery, regulating your ry power 80 
the deflection does ob 8 88 60˙.— between 30° and 
45° is best; deflections beyond 60° are very unre- 
liable. Note the deflection carefully. Take out 
our unknown R, and insert your R coils uutil you 
hive the same deflection ; then the last R be 
ae as your unknown R. Useonly Daniell cells. 


[56143.]—Hermit Orabs.—As “‘ Tesallaw has 
given his hermit crabs proper food, I am of opinion 
that the causo of their untimely death is in the 
improper conatruction or management of his 
aquarium. The ordinary globe aquarium sold in 
shops is about the worst that could possibly be 
devised ; being contracted at tbe mouth, it does 
not allow the water to become properly aërated, a 
sine qué non in all aquariums, and for marine 
aquariums it is particularly objectionable, as there 
is not sufficient area on the bottom for crabs, &c., 
to live in health. The simplest suitable form of 
aquarium is an ordinary fern-glase inverted and 
placed on a turned pedestal; for a marine aquarium, 
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the hollow at the bottom should be filled with sand 

and a rockery might be made in the middle ; coral 
is imitated by coating coal-cinders with melted 
resin mixed with Venetian red, and finishing off 
with a penknife. As to management, the water 
should be occasionally drawn off by a siphon, and 
fresh water substituted, and should he daily ab rated 
either by B and pouring back from a 
height, or by drawing off and violently squirting 
b bya syringe. It is very advantageous to 
have some seaweed in an aquarium ; but care must 
be taken that what is put in does not decay. Asa 
general rule the most beautiful specimens will not 
grow even in the most favourable ciroumstances— 
and a few periwinkles might be put in, as they 
eat tho green fungus which adheres to the sides. 
For crabs a rockery should be built rising above the 
water, as apart from the fact that crabs are great 
climbers, they are amphibious, and like occasionally 
to come out of the water, and when feeding them 
do not take the food out of the shell, but break the 
shell and throw it in. Remove plants with wooden 
tongs, and when removing fishes do not draw the 
greater part of the water and make grab; at the 
tish, but stir the water round with your arm, caus- 
ing a strong current, which the fish are unable to 
ewim in, when they can be captured with ease. 
The aquarium should not be placed where it is ex- 
posed to the sun’s rays all day, or the water will 
soon get too hot for anything to live in it, and if 
there is much dust or dirt about, a glass cover 
should be put on, raised, however, to allow air to 
enter, but even this will require to be removed at 
times to allow proper ventilation.—Jauxs M'‘CasH 
Govan, 

[56146.J—Spiral Springs.—Having got the 
steel to the right shape, heat to a cherry red in a 
bright charcoal fire.and plunge in cold water; then 
get a lot of brass or copper filings, or small turn- 
ings, and put them into a metal vessel on a slow 
fire ; by putting the springs in this you can watch 
the temper, and you will be sure of having them 
tempered evenly all over. I think a light blue 
would be best, but I am not quite sure.— H:S. 


[56152.J—Tempering Steel.—To “ UN cas.“ — 
If you read our friend Essar's letter (23962) on 


— 


. 


. 


Zin., number of wicks, 6; size of funnel, 2in. diam. 
But I would advise an oval funnel 2}iu. on the 
longest axis and 1 zin. on the minor axis. This was 
subsequently fitted with an improvement in the 
55 appearance. Owing to the tubes being 

ept well down, the water level admitted of con- 
siderable variations of level, allowing a fall of no 
less than lin. without decreasing the heating 
surface of the boiler. The steaming power is very 
good, giving a large volume of steam of a moderate 
pressure. actual use this boiler carries about 
10lb. to 121b. pressure, which is ample for a model 
engine. Now, as to the boat, that I would make, 
say, 6ft. long, 12in. beam, and 8in. deep under the 
deck. In your case, with such a tall pair of engines 
I would make the depth over Qin. or 9}in., an 
then cover the remaining height of engine by 
either an engine-hatch or asaloon. The engines 
are, in fact, too high; but having got them, I should 
not certainly condemn them. Screw may be bin. 
to Gin. diam., and about Gin. pitch. I should prefer 
three blades.—Invicra. 


{66160.]—Planiog Machine.—The only ma- 
chines which I know of where such a condition is 
fulfilled are those driven with links or cranks.— 


page 57, last week’s number, you will find that he J. H 


goes on hot about tempering medicine. He may 
be able to do it without, but all of us are not. The 
e then naturally arises, How can we do it? 
e must ne something else. Take loz. of oom mon 
washing 8 and loz. saltpetre ; dissolve in half 
gallon of cold water; heat to a che 
the tools in it as far as you want hardened, and let 
them cool; but keep from soap.—G. T. D. C. E 


456153. — Test for Ofls.— Really the conscience 
of some querists is very elastic. Here W. E. P.“ 
asks for information which would take a number of 
the E. M.“ to satisfactorily answer, and then I 
question whether he would be able to state definitel 
whether a given sample of oil was pure or not. 
would recommend W. E. P.“ to secure Spon’s 
t Encyclopædia of Industrial Arts,” and carefully 
study the sections oa Oils,” Soaps, Candles, 
and practise testing samples of oils; practice is the 
only thing which can make anyone a good oil tester. 
—Gxondk H. Hurst, Salford. 


(56156.]—-Chemieal -Aotion of Bichromate 
Battery.—In the bichromate battery the sulphuric 
acid combines with the zinc to form sulphate of 
ziuc and hydrogen; this hydrogen, some of the 
sulphuric acid, and some bichromate, combine to 
form water and chrome alum, which is a double 
sulphate of potassium and chromium, thus— 


H, SO. + Zn = ZnSO, + He 


3H,+4H,SO,+KsCr,0,=K,SO, . Cr,380,+7H:0 
It is owing to the presence of the double salt of 
tassium and chromium that the solution becomes 
ck. Iam not aware that the ref use liquor is of 
any practical use.—H.S. 


56159.|—Model Ensine— Boiler and Boat. 

— Boiler for your engine should be a horizontal 
one; but with engines of such size you will want a 
very powerful boiler. The best illustration I can 
ive you of such a boiler is that of one I designed 

ora friend in New York some time since, where 

the engine power was a trifle more than yours, it 
being a pair of cylinders ljin. by 2}in. The boiler 
shouid be made from sheet copper 3; in. thick, and 
of the sizes shown, the surfaces being pe 
cipally flat ones, so that the boiler could be 
kept below the deck. It would require stay- 
ing. This was done as shown by means of four 
horizontal and 12 vertical stays, made from 
yin. brass wire, with the ends only well annealed 
so as. to rivet over well. The water space was 
traversed by eight jin. brass tubes, also well 
annealed on the ends only, which were well turned 
over on the tube plates. The return at the end and 
the smokebox were as described on page 326 of last 
Vol., and the steam dome was ultimately fitted to 
the flat top of boiler, the dimentions being 3in. 
diam. and 3in. high. was a casting in brass. 
The spirit lamp was also of peculiar form, it being of 
the siphon class, and with flat parallel wicks 
running longitudinally. Length of each wick was 


red and put | P 


(56161.]—Telescope.—If by making the 
instrument you mean grinding the lenses as well 
as fitting them up, an amateur would experience 
great difficulty indeed ; but if the lenses are alread 
rocured, it is simply a matter of suitable tubes, 
careful adjustment, and a respectable stand. For 
an objeot-glass 3}in. aperture, 4ft. focus, to mag- 
nify 125, a single lens of a trifle less than zin. focus 
should be applied, or an optician will send you 
a compound eyepiece, giving better results, at a 
moderate cost. ou omit to state whether your 
o. g. isachromatic or not. If not, it is hardly worth 
a compound eyepiece.—ARTHUR ; 

(56170. -Microscopical.—I am glad to seo in 
the pages of your highly useful and interesting 
journal, a discussion on the relative advantages of 
the binocular and monocular forms of microscope. 
I think it can be rendered of great practical 
utility, not only to students and workers with the 
microscope, but also to the manufacturers of that 
instrument. The facts to be discussed, and the 
problems to be solved, are, I take it, these: Is not 
the binocular form less wearing for the eyesight, 
especially in the case of prolonged observations ; or 
can the monocular form be so e as to 
obviate all danger of the sort? Secondly, does not 
the binocular afford a more complete and definite 
idea of the object than it is possible to obtain with 
the monocular? Thirdly, joould not the tubes of 
both forms be much shortened, and the mountings 
and accessories reduced in size, thereby effecting a 

eat reduction in price? I know that the 

ermans, who have made the greatest discoveries 
with the microscope, employ almost invariably the 
monocular form; but that is no reason why we 
should not employ the binocular if it proves to be 
more convenient and less hurtful to the eyes. We 
should make our work, however, uctive of 
really scientific and practical results, which may 
increase our knowledge of the operations of nature, 
such as the splendid researches of the Rev. Mr. 
Dallinger, inatead of the utterly useless examina- 
tion of diatom markings.—R. D. 


[56176.|—Books on Herbal Mediocine.— 
“W. M.“ will find the following suitable for him: 
—Gerarde’s ‘Historie of Plants,“ Parkinson's 
„Herbal, Hill's Herbal,” Culpeper's Herbal,“ 
Robinson's Herbal, Dr. Coffin's Family 
Guide,“ Skelton’s ‘‘Family Guide, Stevens's 
„Family Guide, Fox's Family Guide.“ Ameri- 
can: Dr. Beach's Reformed Practice of Medi- 
eine, Dr. King’s Dispensatory.’’ If he desire 
to recognise the herbs while growing, the illustrated 
herbals will be of great service to him, as also 
would be a journey or two with a herb gatherer. 
If I can assist W. M.,“ I shall be pleased to do 
so.—C. Lakm, L. R. C. P. 


(56177. —Barthenware.— Mr. Haydock can 
make a white glazing by slipping his ware, previous 


Y | them, and the 


— — — 


to putting on the glazing, with clay that will give 
a white g when the ware is in a stiff state fit to 
take the slip. Will give Mr. Haydock all the in- 
formation I can if he will write to my addres.—S. $ 
ARrtipcze, Weedon, Northampton. 


[56178.|—Gum Juatiper.—The best solvents 
are alcohol and ether; Koila’’ should try these. 
Gum juniper is not completely solable in any other 
liquide. —GzorcE H. Hurst, Salford. 


156180.]—Martini- Henry Rifle.—lat. Witha 

hammer and punch knock out the split pin (it looks 
like a screw at first sight) which holds the breech- 
block in place. The punch should be a shade , 
smaller than the s.p.—any bit of iron, even a blunt 
nail, will do fora punch. My way is: Knock the 
s.p. about three out, then pull out with 
pincers. Now depress lever, and the breechblock 
will somewhat spring up, when you can lift it out. 
2nd. Ox the left side of the body (that large piece | 
of iron which on the one side is screwed on tothe | 
barrel, and on the other is made fast to the butt, is 


the indicator, observe a small screw, with 
a little piece, arch fashion, cut out of its 
head, turn that screw till the arch f 


oroes 
the end of indicator, then push out indicator 
Then draw out the lever, the tumbler comes with 
it. As gentlemen of a certain land might say, the 
other pins are screws. Tou have only to unscrew 
arts come away very easily. 3rd. 
Go back to the B. B. Jou will see in the back end 
of the B. B. a large screw and a small one by the 
side of it similar to that which keeps the indicator 
in place. Turn the small screw as you did in the 
case of the indicator. Then unscrew an d take out 
the large screw (which is called a stop nut), and 
the main spring and striker will fallout. Putting 
the action together: When you take out the B.B., 
and before you remove any of the other parts, look 
into the body, move the lever and trigger, and ob- 
serve how those parts act and sit. With two 
exceptions you have only to observa the order 
in which you took the action to pieces to replace the 
parts again. The two exceptions are important: 
Ist. Notice that the slotor slit in the striker is 
tapered, so that it is longer on the one side than the 
other. In putting it back into the breech-block, 
you need pay no attention, just drop it in anyhow ; 
but when you get in your stop-nut and its keeper, 
screw in p ; then, with your screwdriver, turn 
the atriker round till its longar slot agrees, or is 
even, with the slot in the B.B. Now assuming that 
you have your guarå, trigger, lever, tambler, indi- 
cator, and extractor in place, lay in the B. B.; put 
your finger on the trigger as in firing, press it back, 
and with the other fingers grasp the lever, place the 
ball or back partof theleft handon the extremeiback, 
part of the B.B. Now, while you press back the 
trigger, you must work the lever backwards and 
forwards, and at the same time press on the back 
part of the B.B. with some force with the left hand: 
the B.B. will fall into place. All the motions should 
be done together. I may remark that getting the 
B.B. into its place is the only trouble in a M. -H. R. 
action at first and to an amateur; but all that 
trouble goes after having performed the work three 
or four times, The Lubricant.—I think you are 
mistaken in thinking that the lubricant used is 
thicker than oil. Most likely, when you got your 
rifle, whether from a ganmaker or Government 
stores, there was some thick composition on, 
to prevent rust for the time. Well, I cannot 
tell you what gunmakers use or recom- 
mend; but the only oil used for the Service 
rifles (Army) from about 1859 to 1880—beyond 
1880 I can’t speak—is Rangoon oil. Idon’t think 
it is a well-known oil. It is rather dear, being 88. 
a gallon; but it goes a long way, and one Of its 
virtues is, it never clogs. It leaves no dirt behind. 
From 14 or 16 years’ experience, I can strongly 
recommend it. For an oil itis extremely thin. I 
have had a little experience in purchasing Rangoon 
oil; and in asking for it at one druggist's shop I 
was simply laughed at, and put down as ome on 
whom a First of ge trick was being played. 
Doubtless it is now better known. Let ma add 
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that no rifle in use at the present requires less oil 
than the M.H. Indeed, it is a great mistake to over- 
ail any piece of machinery.— ABMOURER. 

(56182) .—Sweet-making.—If this querist sends 
a penny stamp to J. Willson, Church-street, West 
Hartlepool, inquiring for book on this, he will get 
what he requires, very cheap.—ARVONIA. 

(56183.]—Force and Motion.—The tension on 
the rope is only that of one horse. The steam on 
the cylinder is the same per square inch as on the 
piston ; but, of course, if the area of one is greater 
than that of the other, the total pressure on one 
will be greater than on the other.—H,S. 


(56185.]—Astro. 0.G.’s.—‘‘T. P., will find a 
of information relative to fluid lenses in 
volumes of the MECHANIC, a perusal of which 
will likely convince him of the disappointment oc- 
caxoned by their non - permanence. The old astro- 
nomers did the best they could with non-achro- 
matie o.g. s by making them of great length in 
compari th their aperture, thus obtaining 
considerable magnifying power whilst keeping 
down the aberration. Raproductions of old views 
of these unwieldy refractors appear in Flammarion’s 
t Terres du Ciel,” Newoomb's Astronomy, and 
ehewhere.— ARTHUR MEE. 


55185. —Astro. O. G.“ s. As Pe carpe bes my 
own experience many years ago, I should stron 
dissuade “T. P.” from attemptin the E 
of fluid lenses. The trouble would be very great, 
and the chance of success very questionable. The 
old astronomers avoided the imperfections of the 
common uncorrected o.g., by making its focal 
length so great in proportion to its aperture that the 
errors were reduced within bearable limits. But 
the inevitable result was the employment of most 
cumbrous and inconvenient instruments; an o.g. 
of only 3in. aperture, requiring a tube of about 30ft. 
It is most honourable to their perseverance that 
with such appliances they should have discovered 
as much as they did.—T. W. WEBB. 


[56186.]— Gum for Micro. Slides. — The 
mucilage used for postage stamps is made by dis- 
solving 202. dextrine in loz. acetic acid, diluted 
with cz. water. When the dextrine has dissolved, 
add loz. alcohol to the solution.— MIKROS. 


[56196.]—Gas-holder.—Several plans are in 
vogue for the purpose. One I have used when 
patting plates all round a 36ft. holder was broad 
tape edin boiled linseed oil and rolled intoa 
ball for use as required. This is placed between 
the joints as they are put in position, aud the rivets 

hammered up.—ARVONIa. 


55200.]— What is a Diamond Carat P— 
Jackson, in his Modern Metrology,“ gives the 
following : — 


Grains, Mils. 

English diamond carat .. 3°168 7250 
55 Pearl carat...... 3'200 7:323 
German diamond carat . 3:171 7:257 
French ditto .......... 3177 7270 
Dutch ditto e %%% 3165 7:243 
Austrian ditto .......... 3181 7:280 
Egyptian ditto .......... 2959 6772 
Persian ditto ......00.... 3232 7397 


The “ ar is 1 115 ne aioe 15 for 
expressing the quality of gold and silver alloys in 
thu way—that the old mark was divided into 
Pia iai real carats or weight units.—N. E. 


(56205.] -Tenais-court.—The size of a court I 
have, and which I let during the visiting season, is 
made of grass kept well rolled and level, and grass 

short. The measurement of court is as follows: 
Outside mark, 78ft. by 36ft.; inside length is 42ft. 
width, less the 36ft. by 44ft. each side. A chalk 
mark also running through centre from end to end. 
The net being put across reduces each central 
square to 21ft. You will find a lot of trouble in 
making one of ashes, as the turf all wants removing 
and soil taken out to a foot depth at least, and 
filled in with any rough stones, &c., on which 
weeds may not grow. Then, when Properly levelled, 
put on cinders, rough first, then fiuer, and finish b 
rolling with heavy roller, levelling with spirit level, 
&e.—ARVONLA. 


[56206.1| Teeth of Wheels.—The form of teeth 
in your sketch is weak and of bad design. I 
recommend you to get a book called the Work 
Mans gers Haudbook,’’ by Hutton, wherein you 
will find a simple method of drawing wheel teeth. 
I bave had some wheels made by Hutton’s method, 
and find they work sweetly, and the teeth are very 
wat and extremely strong. The book is published 
by Crosby Lockwood and Co., Ludgate-hill. I 
notice in this book, among a long list of alloys, one 
or two to stand acids that would suit Enquirer,” 
No. 56041, aad the book is crammed with valuable 
practical information for Eagineers.— ABBEY MILIS. 


(56206.}—Teeth of Wheels.—I know of no 
teeth made with only one sweep, except the invo- 
late form, and they are struck as follows: — In the 
wheels A and B in the annexed figure, the path of 
contact of the teeth is represented by the diagonal 


line a, b, and the amount of its obliquity deter- 
mines the amount of obliquity in the tooth- flanks. 
This line cuts two circles, e d, and e f, which 
represent the working depth of the teeth of the two 
wheels. In striking out it is necessary to assume 
either a definite depth for one of these lines below 
the reputed pitch line of its wheel, or to fix an 
angle for the line a b, relatively to the line of the 
centres of the wheels g A, and either will furnish a 
suitable base of operations. If we assume the line 
of working depth c d, we must draw the diagonal 
a b, cutting the reputed pitch circles at i, and pro- 
long it, as shown in the figure. Then a lineg &, 
dropped from the centre g, at right angles to a b, 
gives at its point of intersection the radius of the 
base line e f. If, however, we start with the line 
a b, our working depth of tooth will be given b 

the intersections of the normals g &, and À b. 
Then the teeth are pitched, not on the reputed 


pitch lines, but on the base lines, and their curves 
arg struck, either by a needle-point driven into the 
edge of a straight edge, whose edge is rolled around 
the base line, or by an approximate radius whose 
length is equal to about one-fourth the distance 
from i to l, or from i to &, for their respective 
wheels. Two or three experiments may have to be 
made before a good tooth is obtained, since the 
degree of obliquity of the line a b depends upon 
the relative sizes of the wheels. Too much 
obliquity will cause the teeth to fall short of their 
proper working depth, and throw the strain on the 
shafts at too great an angle, while too little will 
needlessly diminish the length of teeth.—J. H. 


[56211.] — Water Pressure. — The question 
does not admit of an accurate answer, as the co- 
efficients for any particular cases must be obtained 
by experiment. As a rule, however, proceed 
thus: Ascertain the velocity of flow, and calculate 
through what height a body must fall to gain that 
velocity, then multiply by a coefficient for the 
particular case. The following case is given by 
Haswell: A fire-engine discharges 14 cubic feet 
per minute through a ‘75in. pipe. Find vertical 
height of projection—14 x 1728 4417 (area of 
pipe) = 12 (ins. in feet) + 60 (seconds) = 76:07ft. 
velocity. But velocity of stream from a vessel 
is 2 that due to its head .. 76°07 x 2 = 114°1ft. 
By experiment in this case, coefficient is 67 
.. height of projection is 65:04ft. The most suit- 
able exit pipes are long, slightly convergent cones.— 
Gro. A. WALTON. 


[56212.] — Dr. Johnson’s Opinion of Me- 
chanics.— Dr. Johnson meant that mechanics 
were persons in a lowly position. The word itself 
means something pertaining to machines, and there- 
fore low as compared with mind, the intellect. 
Walker gives —“ Mechanic: a manufacturer, a 
low workman ;’’ and the adjective as mean. 
servile; constructed by the laws of mechanics.’’ 
Shakespeare, Antonio and Cleopatra, V. 2, 


says :— 
z s Mechanick slayes, 
With greasy aprons, rules, and hammers.” 


And Coriolanus,” V. 3:— 


“Do not bid me 
Dismiss my soldiers, or capitulate 
Again with Rome’s mechanicks.“ 


It was undoubtedly aterm of disparagement. Both 
“low” and “vulgar” have acquired a different 
signification since Walker’s time, for he expressly 
says that vulgarism was not in any dictionary 
he had examined ; but he inserted it iu his own as 
sufficiently authorised both in writing and conversa- 
tion.—N. E. CHILD. 


[66213.]}—Common Red Ware.—For common 
red ware it requires nothing but good common 
brick clay well prepared either by washing or 

inding, by means of a roller mill, then well 
dubbed or through a pug-mill. We used to! 
pass our slip clay, for slipping, through a fine lawn 


to Ex- G 


sieve, the clay to be mixed with water in a pan to 
about the consistency of cream, then passed 
through the sieve into an outer pan by gently tap- 
ping e top of the sieve with a bit of stick, to Dako 
t pass through quicker. Don’t want a slip kiln for 
common ware ; would not pay. The large jowels 
are thrown on the wheel down to a penny pan, and 
when dry the lead or glaze is put on by means of 
a brush, or slipped on, accordiag to the nature of 
clay, then set in the kiln and fired. No biscuiting 
for common ware: that belongs to our better kind of 
ware, such as yellow dishes, teacups, basins, 
pitchers, &c., which are fired in jaggers—jaggers 
not required in common red ware. Will give any- 
one further information so far as I know.—S. 
ARLIDGE. 

(56221.]—Blue Shadow. — The greenish-blue 
colour in the first case, and the decided blue in the 
second, noticed by J. Gayler, are the comple- 
mentary hues of the two colours respectively, and 
are always evoked by the sensorium, and seen by 
the eye under given conditions, these being an ad- 
jacent grey, of which a shadow consists. An 
analogous experiment will show similar results in 
a satisfactory way. Puncture ihe bottom of a 
half-ounce pill box with a small needle, place a 
sheet of white paper on a table by gaslight—now 
look through the small needle-hole at the paper 
with the other eye closed, a small round white disc 
will te seen. On opening the otner eye the disc 
will appear of a beautiful cobalt blue colour. Blue 
being the complement of yellow, the kind of light 
emited by gas flame.—JoHN GORHAM. 


(56222.] — Testing Gauges. — Weight so 
arranged as in sketch would give a pressure of 
somewhat more than 20lb. on the circular inch, as 
area of piston rod must be deducted from that of 
piston in order to find effective area causing pres- 
sure. Same remark applies to finding pressure per 
square inch. (If cylinder B were a square inch in 
area, it would be lġin. full (1:128) in diameter, 
not 176). If you give diam. of piston rod, there 
will be no difficulty in determining what weights 
you ought to employ to produce any desired pres- 
sure per square (or circular) inch. If opening A 
were at the other side of piston, and weight acted 
in the opposite direction (say by meaus of a cross- 
head), dan of rod need not be regarded. A 
proportion of the loss from friction could be 
obviated by arranging : the cylinder vertically, and 
hanging weights directly to end of rod (or to cross- 
head) ; but weight of piston and rod would have to 
be regarded as part of the compressing weight.— 
Jno. M. ApAMS. 


[56222.] — Testing Pressure Gauges. — 
% Jack’s ” first supposition is correct — namely, that 
the pressure on the piston and on the gauge is the 
same per unit of area. The area of a circle 
1,4; diam. is more than 1 sq. inch. A circle of 
1 sq. inch area would have a diam. of 112838. Does 
it not occur to ‘‘Jack’’ that if his cylinder were 
vertical, and the nose A had a right angle elbow on 
it, that he would avoid the friction of the pulley; 
and would work his experiments easier. I would 
also suggest that the area of the piston is imma- 
terial if he calibrates his instrument thus: Attach 
about a yard of glass tube to A, and notice the 
level of water in it when the weight E is just 
sufficient to overcome the friction of the instru- 
ment. Then find what additional weight will 
raise the level of water 2°24ft. This weight will 
correspond to a pressure of llb. to the sq. inch. 
Then any given multiple of this weight will corre- 
spond to a similar pressure per sq. inch. So much 
for instrument proposed; but there are simpler 
and better ways of obtaining good results.—GEO. 
A. WALTON. 


(56233.|—Imtensity Ooil.—The best way to 
find the size of condenser for an intensity coil is 
experiment. Try three square feet of tinfoil wi 
a 11 pint bichromate cell, connecting condenser 
temporarily, and adding more sheets of tinfoil, one 
at a time, as long as beneficial results are observed. 
It isnot easy to say what length of spark you may 
expect, as, from the dimensions you have given, 
it will depend very much on the space between 
primary and secondary caused by insulation, and on 
the thorough insulation of the secondary layers. A 
rule which is commonly followed, aod which does 
not always hold good, is that with sufficient battery 
power a spark ought to be produced at the rate of 
an inch per mile of secondary; but no such result 
has been got, even from coils of unusually large size. 
— BOBADIL. ; 

[56239.]— Filtering Acids.—Ashestos filtering 
cloth—or, if more convenient, the fibre—is what 
„F. G. S.“ requires.— NHs. 


156239. Filtering Acids. If your acid does 
not attack cotton goods, and the filtrate is not 


loaded with the precipitate, a filter press, such as 


may be obtained from Messrs. Needham and Kite, 
of Vauxhall, London, or of almost any engineer in 
the Staffordshire Potteries, might possibly suit 
your purpose.—Porrery TECH. 
56243. Fuses for Projeotiles.—In answer 
5 Garrison Gunner, I must say that the 
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service fuses have been having a lively time of it 
since he left the regiment. The chief es are 
as follows:—The 5, 9, and 20-seconds Boxer time 
fuses are superseded by a 15-second and 30-second 


fuse, on the same principle, but with several powder 


channels (eight in the 30- second fuse), and marked 
for boring spirally in tenths and -tenths. The 
“ E.” time fuse is extinct. In its place we have 
the Fuse Time and Concussion, Armstrong, 
medium,” which is very similar in appearance to 
the E time fuse, but can be used as a concussion 
fuse if n . The “C.” time fuse is modified 
and now called the B. L. plain.” There is a 
Sensitive Percussion Fuse for use with the 
7-pounder guns and howitzers. Its name denotes 
ite character. The R.L. percussion fuse still re- 
mains. There is a Delay Action Fuse, used for 
base of battering shell 64-pounder (for the 64- 
pounder R.M.L. gun has risen to the dignity of 

ving a Palliser shell!). ‘This fuse has a percus- 
sion action which, on impact, ignites a column of 
fuse composition, which burns long enough to give 
the shell time to bury itself in masonry, &-., before 
bursting. At present, the fuse is only used with 
64-pounder shells, and it seems to auswer well. 
These are the chief changes I can remember; but 
if Ex. Garrison Gunner wants more informa- 
tion I shall be happy to look it up for him when I 
have time. He wul know what a job it is hunt up 
an item in Changes of War Material’’ for the 
last five years, as the Government is too eco- 
- nomical to publish new manuals of artillery. I 
have been employed extra-regimentally for the 
past two years, 80 7 may have missed out 
some new fuses, but I think that the above are the 

i .- GARRISON GUNNER. 


56244.]—Skrivanoff Battery.—Make a paste 
of the precipitate got by boiling one part me 
oxide and four parts ammonium chloride. Boil for 
about three hours in a glass vessel; wash and dry 
the precipitate thoroughly, and mix it with a solu- 
tion of chloride of zino, and a few drops of sulphuric 
acid. Having made the pun, add a little common 
salt, in the proportion of three parts of salt to ten 
of paste, cover zinc and carbon plates with any 
kind of thick cloth, or with a good pad of blotting- 
paper, dipping them for a few seconds (after 
covering) into a solution of chloride of zinc and 
common salt. Apply the paste to one plate not 
much thicker than the edge of a new sixpence, and 
lay the other on it. You will thus have a plate of 
carbon and a plate of zinc, each in spore envelope, 
with the between which the exciting 
element.—BoBADIL. 


oper ut in enough ammonium 
bromide to get all the detail 

precautions you ought to succeed all right ; far from 
being more difficult to photograph engravings than 
views, it is generally easier. Take care not to over- 
expose the plate, or you will have such a thin picture 
that the engraving is almost invisible.— R. A. R. 
BENNETT. 

'66248.]—Turning Cast Iron.—First of all, 
give your hard cast-iron one or two good coats of 
turpentine, then turn with an o front 
roughing-out tool with a very little rake on it, 
making the tool as hard as the steel will stand ; the 
turpentine works wonders on the hard scale, and it 
is a wrinkle worth knowing.— LITTLE JOHN. 


156248.]— Turning Oast Iron.—Use a crutch 
tool tempered to a very light straw colour. Take a 
deep cut and a slow feed, and thus get beneath the 
crust at a single cut. When the tool dulls take it 
to the grindstone again. If the tool dulls at once, 
throw away the casting and go to another foundry. 
Finally, if this is impracticable, place the casting in 
a fire and keep it bright red for two or three hours 
and place in a large box of sifted ashes to cool.— 
Gro. A. WALTON. 


(56260.])—Engine Making at Home.—No: 
not in all details. All working centres, lengths of 
rods, &c., should be halved exactly, but thick- 
nesses and diameters would vary. If you are going 
to make an engine on this type, the best way wi 
be to proprose queries of parts in detail, and I will 
answer them. reference to the cylinder on p. 
24 of Vol. XLI., where the thickness is given as 
Fsin., if the bore were reduced to ljin. the metal 
thickness should not be reduced proportionally, 
but should be jin. if in iron, or čin. in brass; 
and this, of course, as I there explained, solely 
from considerations of convenience in construction. 
The flanges should be not less than 3in. diameter, 
which is also more than half djin., what you 
have to consider there being sufficiency of bolt room, 
and their thickness should not be leas than }in. 
when finished. The ports will not v as the 
diameter, but as the area of the cylinder, and, 
using the same rule, will be 2:0 x 0556 = °1100 
area, or, say, jin. by iu., or less than half those 


in the 3jin. cylinder. 1 should put them jin. by 55964. 
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win. On the steam- chest face, and on the feet for 
bolting down you must see that you get suffi- 
cient bolt room; Ñin. bolts will be a suitable size, 
and their heads will measure jin. across the 
angles, so you want room for these to turn, and 
about jin. metal beyond the outer edges of their 
holes. In reference to the mahogany : By all 
means adopt it if you do not feel competent to 
tackle the metal one; a block of mahogany of, 
say, 2tin. or 3in. thickness, having a mouldin 
worked around its edges and polished would loo 
well in contrast with bright metal work. Have 
sufficient width, so that the screws or bolts b 
which you fasten the parts thereon shall not split it 
out at the edges, and see that the crank shaft is 
long enough to carry the flywheel clear of its edge. 
The bosses for the guide bars would be best made 
of brass or wrought iron, furnished with a central 
screwed pin to run into the wood. In so small an 
engine omit the force- pump at the side of the 
cylinder, and make one of shorter stroke worked 
by aneccentric.—J. H. 


(56251.] — Australian Vertebrates. — Mr. 
Gould’s The Mammals of Australia,“ 3 vols., 
folio, coloured plates. It is a magnificent work; 
but, unfortunately for weak purses, the price is 
also magnificent—forty guineas, or thereabouts. 
See various articles in the new edition of Encyclo- 
pædis Britannica.“ — R. C. D. 


(56253.] —Alizarine Oil.—‘‘ A. C. M.” has not 
iven quite sufficient data to satisfactorily answer 
question. The mode of using alizarine in 
printing varies so much at different works, and the 
character of the oil. used also varies, that one cannot 
say definitely what is best unless acquainted with 
the details of each particular case. Supposing 
“A. C. M” works thas: 1, Prints on colour; 2, 
and dungs; 3, dyes with alizarine and oil; 4, 
oil and steams ; 5, wash and soaps. Then I should 
not recommend him to add anything to the oil in 
No. 4. He might add acetate of lime at 21° F., in 
the proportion of ,4,th of the alizarine used; or he 
may use a little tin crystals with the soap in No. 5 
—say, about 203. to 3lb. of soap.— GEORGE H. 
Hounst, Salford. 


[56261.]— Selenite.—“ F. E.” will probably 
know it better by its ordinary name of Plaster of 


Paris.“ It is calcium sulphate, and all the per- $ 


manent hardness” of water is due to the presenoe 
of this salt.—R. A. R. BENNETT. 


{56261.}—Selenite.—This is a pure, natural 
variety of calcium sulphate (CaSO). It is a suitable 
substance to add to soft water for brewing purposes, 
as it is soluble in 500 times ite own weight of water. 
The hardness imparted to the water is just the thing 
for brewing. The amount of hardness aparar to 
water by dissolving 2lb. of selenite in 25 is is 
15-6 de - Calculated thus, 25 barrels contain: 
25 x 36 = 900 gallons; 2lb. = 14,000 grains; 


14.000 . 15˙5 grains per gallon = degrees of hard- 


ness for CaSO, in water. —GxORROE H. Hurst, 
Salford. 


156266.] -Rolled Iron Joist.— The dimensions 
given will safely carry nine tons.— AREFES. 


including due proportion of web, may be taken as 
between centres of 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
swered Jor fire weeks are inserted in this list and tf still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefi of their fellow contributors. 


Bec tle's Eye as Lens, p. 462. 

. Fan for Chaff Cutter, 462. 

Watch Pivot Holes, 462. 
Logaiithm Ratio, 462. 

. Casting Braes in Steel Moulds, 462. 
. Agricultural Arithmetic, 463. 

. Reviving Leather, 463. 

- Mining, 463. 

. Analysis of German Silver, 463. 

. Moulcs for Stone ware Goods, 463. 


Heating Tank. p. 549. 

. Accumulator, 549. 

. Lantern Condenser, 549. 

. Electro motor, 549. 

. Coil Shutter Springs, 549. 

. Sheet Iron, 549. 

Ivory Printing or Staining, 549. 
Gas Reaction Wheel, 549. 
Circular Saw, 549. 


55962. 


ground-up scraper a: ross the direction of the first scrape by 
à turn of the wrist, maintaining a treliised pattern through- 
out. It does not look difticult ; nevertheless I can't do- 
J | it. I should like to be told where I fail, by someone who 
is used to such a job. 
novice—too many of whom, it appears to me, answer 
various queries without sufficient practical knowledge. 
The scraping in qu-stion is only for finish, and is little 
benefit to a tool, but looks very showy. I have had 
large surfaces to go over where truth has been more tre 
obj-ct than pattern, but find 
learned day by day, even after near a qu arter of a century 
spent as a—TooL Marra, 


pleted my coil, but find, when I connect three Leclanché 
cells, that I get thocks too strong to bear in one hand, 
whilst in the other scarcely anything cam be felt! Would 
J. Kean, or some other electric reader, kimdly tell me how 
I œan remedy same? I had 
in my seconda 
shocks. Would this cause it ?—C. J. R. 


kind! 
Canat ? I have worked it myself, but ann not sure ab. ut 
the result :— 
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(66767.]—Surfaces.—Will some fellow workman, 
engaged in the machine tool trade, tell me how to make 
surfaces look like, what for want of a more explanato 
term, I must calla sort of fish-scale pattern of scraping tt 
have tried to imi ate it by grinding the scraper various 
shapes, but without success. It looks to be as if thesurface 
was all scraped over in one direction and then, what I must 
again call the fish scales scraped on with a peculiarly 


I don’t want a reply from a 


something fresh to be 


[56268.)— Shocking Ooil.—I have at length com- 


to make two joints 
coil near the end, to which I cannut get 


[56269.) — Collimation. — Will a correspondent. 
compute the following for collimmation error tn a 


6 Orionis Feb. 28.85 93.7° 8. 
Wire I. 55. 25.22 
„ II. Sb. 25.38. S. 
„ III. öh. 25 60 j 
„ IV. bh. 26. 08.8 ! 
„ V.  6b.26.18 | 
March 8.8551 Cephei 87.13.30 N. i 
Wire I. 6h.35.50 b 
„ II. 6h 40 97 i 
Instrument reversed. i 
Wire II. 6b.51.16 i 
9? 1. h.56.03 
- Rosicauctax. 


(59276.] — Lunar Perturbations. — Wowi 


4 F. R. A. S,“ or some other astronumer who pos esse 
Proctor s Moon,” second edition, kindly explain to me 
one or two points connected with 5 
page 68, which states che ratio between the sun's m.zimum 


the paragraph on 


erturbing action on the moon, and his direct action on that 
ody! Proctor says in the paragraph referred to (inter 
alia „Now the line from the earth to the sun is about 
91,560,000 miles long: while the line Mi A 18 equal to 
the diameter of the earth's orbit, or to 238,800 miles. 
I suppose the words “earth's orbit,” in the above 
quotations, are a mistake for ‘‘moon’s orbit,” but what 
1 particularly wish to know is this:—The line Mi A, 
accordiog to 12 (referred to on p. 63 of the second 
edition) is equal to the diameter of the moon's orbit, % 
why is 238.800 miles, instead of the diameter of the 
moon's orbit, used in the paragraph referred to. in order 
to obtain the ratio between the sun’s direct action, and 
his perturbing action on the moon! A few words as to 
this point will exceedingly oblige.—ResuttTant Forces. 


(56271.)—Portable Engine.—Will * Invicta” or 
others, kindly tell me the best way to make a boiler for a 
model portable engine, also the size and thickness of 
plates required for a cylinder 1jia. bore, 3 lin. stroke, 
and also if I can make it with a single flue instead of 
tubes !1—A New SOBSOAIBER. 


(56.72.)-Lifting Water.—Will any of ours 
kindly say whit power would be required to raise a 
volume of water to the height of 90ft. through 10in. pipes. 
aleo what size bucket would be required to raise 300 ton 
24 per hours through same, at the rate of 12 strokes per 
min. ?—bBTUDENT. 


86273.|—Secondary Pattery.—I am making a 
1 battery as follows, viz , four lead plates, loin 


dy sin, suspended trom pieces of woud across top of wom 


box. Can you tell me if it matters what number of pla es 
and how to connect them together! I want the 
accumulator to drive a small motor to take into th: 
country once a week. I have a three-cell Leclanche 
battery, I size. Can you tell me if this would b 
suitable, if 1 give it intervals of rest? I have looke 
through ali my back numbers, but cannot fiad anything 
about these batte:ies.—J. J. Hammonn. 


[56274.] — London Intermediate Soience 
Examuinatiou.—I should be much oblige iif any corre 
spondent could give me the names of a few books suitab: 
for the requirements of the above examination, in th 
elements of co-ordinate geometry, also elementar 
spherical geometry! Is there any textbook that wou: 
cover the ground of the biology syllabus for 1485 !—. 
Lon pon UspeB@RaDUaTE. 


(56275.)—BEyepiece.—I have an astronomic o. g 
of 45in. focus, and Sin. in diameter. I wish to construc 
for it an eyepiece, giving a power of 200, and will than 
some friend to say what focus, s ze, and distance apar 
the two plano-convex lenses must be, 80 as to make 
suitable Huyghenian eyepiece, giving 200 diameiers *- 
E. B. F. : 

(66276.1—-Egyptian Troop Boats.—Will any c 
your read-rs give me intormativa where I can get 
sketch and measurement cf the boats used on the Ni! 
for the troops if in Engineer, or other paper, whi 
number ?—PuRCELAIN. 


{£6277.1-Skewers.—How are the wooden skewe: 
made with a tapering point—if by any special machin 
please describe? — PoncxLAlx. 

(56278. - Wood Filler.— Wanted an effective woo 
filler to goon yellow pine be ore varnishing, one whic 
will not raise the grain as much as ordiuury size. 
PokckLAIX. 


(56279.]— Tenois Grounds. —I shall be glad to kno 


whether hard-rolled tar paving has been found suitab 
in hot summer weather : R. F. 


al 
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(36280.)—Lever Watoh.—I have an English lever 
watch, and sometimes it will go well foe months, and 
neither lose nor gain, and then it will take a fit and lose 
sy. far a fortnight, and after that it will keep good 
ume. Can any brother reader tell me the cause, if I 
can get it made to keep time ?—J. A. C. 


(6331.)—To F. R. A. S.“ Will F. R. A. S., with 
hi- usul courtesy, give the longitude of the earth's last 


delion pasea ge, which would be about Dec. 31st., 16 
a N.A. time !—J. A. 


-N. E. Locos. Hare any of the perform- 
anaes of the new bogie engines, 664, 1492, &c., bulit last 
year, from Mr. M--Donoeil’s design, been published ? If 
we are to believe the drivers, these engines are a truly 
distal failure; so if there is uaything to be said on the 
other side, perbapseome correspondent will let us have 
n' -W. B. Tuompsos. 


(s6383.)—Small Dynamo.—I am about to con 
strect a smali dynamo machine. The. pole pieces are 
gin wide, and Sin. square, lookiog sideways, bored out to 
receive a 2hin. armature, and the cores are lin. round iron, 
Ga. .I mean to have a Catella ring armature, 
receatly described in these es. Please tell me what 
tire and what quantity of insulated wire ought to be 
wound on fields to get best results, also how many five- 
adle- power Swan lampe will it light? How can I fix the 
plates on armature ?—AMATEUR. 


emi.) Dynamo] wish to study construction of 
tyoamos ore making one—what books should I read ? 
G. A. WaLtor. 


(%385.] — Drilling Square Hole. — I hive 

instructivns an’ sample. The sample shows 

a clean square hole, but the instructions are uointelli- 

gee. The only one which is clear to me, states that if I 

* understand how to make the tool, I can buy it. Can 

any reader describe the tool so that I can work from the 
instructions !—Gro. A. WALTON. 


lies.] — Gas- Engines. — To “R. A.”— You 
mentioned in letter No. 51520, 12th Sept., 1884, that it 
was your intention, after the completion of your letters 
on the oss Bn to ly ft a sarenge for small 
powers. you kindly give prum description, 
as I should like to make one ? — Pos TlAUaxk. 


lu. Four-footed Bird.—Some time since this 
was noticed in these pages. Can any reader give further 
information concerning it 1— Paul. 


5688. — Crank Shuft.— What diameter should a 
unk shaft (double ended) be for a cylinder lin bore, 
fa. stroke! 2. Will the crank or fiywheel have to be 
balanced, and if oo, how !—Osman. 


|83299.)—Exhaust Pip ».—Could anyone give a 
rasdy for the du x cresable nowe of the exhaust steam 
13 ehimoey of a portable en gide, without remviag the 
tube from the chimney, as it is a nuisance to neighbour- 
bo d!—Lsaac T. Davis. 


,5620.]—Water Gauge.—I am working a 9-horse 
portable engme. Would some of our readers inform 
we why the water in the gauge glass rises out of sight 
every night, after dra wing fire,and cannot be seen down 

again till after two hours run with engine in the morning! 
All Jongg rA clear; it has only been in use four days. 
Maxers, w and stewart’—Isaac T. Davis. 


[862391.]—Wheatstoae’s Bridge.—Will someone 
please tell me the battery power required (that is the 
number of Leclanchés I should want) to measure resist- 
ances from 5 to 1.000 ohms, using 6 ohms in each lert- 
had arm of the bri up to 550 ohms; and then 10 
ohms in each left-hand arm to measure from 500 to 1, CO0 
ohms! I shall have to measure these resistances 
shortly, and want to use the least number of cells in each 
case to get the best results.—M.M.1.8c.8. 


5829 2.]J— Watch Work. — Will any reader kindly 
orm me where I um in error? I have small English 
turns with the two centres ready for use, but fail to see 
bow to turn down n-w pivot, as the end of stuff intended 
for pivot is already ina hole of one of the centres, and, 
5 course, cannot be reached with graver or file.— 
axe. 


($6293 ]—Geometrical Conios.—A tangent to an 
ellipse, whose foci are 8 H, meets two g.ven conjuga:e 
diameters in T, .. T8,¢ H meet in P: show that the 
locus of P is a circle.— W. H. B. ; 


158322).)-—Chomical.—Will sone chemist kindly for- 
mulate for me the accion that takes place when chlorine 
is passed into milk of lime for producing calcium chlorate, 
used in the manufacture of potassium chlorate! Is any 
ealeium chloride or calcium hypochlorite formed ?— 
Ca.ourc ACID, 


(56295.)—Soldering Lamp.—Can any of “ ours 
suggest anything in the way uf a small handy apparatus 
fur wol lexring overhead telephone wires (chiefly 0 
phosphor-bronze). A very small iron is sufficient tor the 
purpose: but an ordinary fire-pot and copper bit is mach 
too inconvenient to use on housetops, &c. Something 
that can be readily lighted ani extinguished, and capable 
of being used in very rough weather is what is required. 
Some combination of spirit lamp, with copper soldering 
bitall in one, seems the most fexsible arrang-ment. Any 
857 or practical suggestion will be welcomed by 

L 


58298. — Sand Blast. —I have a gas - engine, ahd 
should like to const cułrt a sand-blast arrangement in 
connection with the same. Should I be allowed! and, if 
so, would some of your correspondents kindly inform me 
how to proceed ?— Ax OLD SUBIORIBER. 


(66297.]— Musical Bells.—I have several octaves of 
these,and lately I have found them to produce harsh 
sounds even when softly Une: The leather tongues 
xem soft enough, and the springs are god. Can any 
render give me a hint how I might rectify the harshness ! 
—RosoutTr. 

15998] — Records of the Past.—In the course of 
my g Ihave lately come across references to a 
book called Records of the Past.” The book, I believe, 
euntains the results of some discoveries which have been 
wadein the East, and bearing on Jewish history. As I 
am unable to geta copy, I should be glad if any reader 
ofthe Exauisu Mrcuaxio woud explam the nature of 


e discoveries, and when and by whom they were made ? 
— ALPHA. 


[566299.] -Gramme Dynamo Harig _ succeeded 
in making a Gramme dynamo capable of lighting eight 5 
15 lamps, and owing that success in part to know - 
ledge gleaned from the pages of the Enotish Mecuanic 
I am desirous of making a larger and more useful 
machine of the sametype, and would be greatly obliged 
if some fellow amateur eould give me the leading 
dimensions of a dynamo capable of maintaining twenty 20 


c.p. lamps. The armature being the principal part, I 
should like to know its external eter and the 
diameter and length of the iron wire ring, the best 


number of sections. and the gauge of the wire to be 
employed. If the Pacinotti ring can be recommended, 
where ca i the rings be obtained 1 Would it be advisable to 
wind the machine in shunt, as it will only be u; ed for 
incandescent work ; or, if wanted, for arc work! Spare 
series wound coils can be exchanged for the shunt ones; 
in any case the relativs resistances, with regard to the 
armature, would be useful knowledge. 
eral dimensions of the machine, I shall be able to 
educe the size of the F.M.s and pole-pieces; but the 
fuller the information given, the greater will be the 
facility with which the machine can be made by others 
besides—D’E ao. 


(66300.)—Violoncello.—Could any of your readers 
furnish me with the foliowing particulars in making this 
instrument 1—1. What are the general thicknesses of the 
back and belly ? 3. What is the thickness of the ribs! 3. 
How can an amateur bend them to shape? 4. Whatisthe 

moet suitable mould ? 5. The length and general dimen- 
sions of the bass bar! 6. The cutting of the f holes. 7. 
The neck and its fitting. I have an idea that if the lids are 
made about double the thickness of a violin set, I will nut 
de far wrong. Am J correct? There does not appear to 
be any authority on the subject, although I have most of 
the latest publications on the subject. — RL ERH. 


[66801.]—Flower-Pots.—I am told by a friend from 
America, that flower-potsare made there by machinery, 
by means of moulds, and that paraffin was used to oil 
the moulds and the balls of clay. I have made some 
moulds and attached them to my lathe, which made very 
nice pots, but not one in twenty would leave the moulds 
through sticking. Can any one help me !—S. ARLIDGB. 


(56312.J]—Japan.—Can any of ours kindly inform 
me of a good method to strip Japan from old machines ! 
—and oblige—Mexro. 


(669808.}—Blowpipe Lamp.—Would some reader 
kindly describe a paraffin lamp for use with the blow- 
pi.e! The expense of getting in gas would be too great 
for anything I should have to do, I would prefer one 
that would not mak; too bad a smell.—H, 8. 


(56904.)—Query Meaning.—An advertisement says 
that material A is 100 percent. cheaper than material 
B. Suppose material B is £100 per ton; then what is 
tue price‘of A. per ton? You can say that A. is 150 per 
cent. dearer than B, which I understand, as B. being £100 
per ton, that A. would be £250 per ton. You can also 
say that A. is 99 999 per cent. cheaper than B., 
the first quoted phrase b; right ? If so, it seems to 
follow that A. can be 150 per cent cheaper than B., 
and it could then follow that the vendor had to pay the 
purchaser.—Z. Y. 


156305..—Albo Oarbon.—Will anyone give me 
chemical formula of this! At what heat does it melt 
and give off 1 Is the gas given off intlammabie in 
the a e of oxygen or common air 1— Z. Y. X. 


(663806.)—Boring Mill.—To ‘Ixvicta.”’— Many 
thanks to Iaviota.’ What I want at present is simply 
a sketch of your smaller machine to be driven by hand 
and bolted on to the front or fiinge of cylinder. Is 
boring bar a screw, or is the head keyed on to it? Also, 
how is feed applied to head with cutters on boring bar, 
ne the head has to travel the whole length of cylinder? 
Do they generally put in three cutters on head and all 
three to cut at once!—No. 1 to take first (or roughing 
cut), and No. 8 the finishing cut.—Hompae. 


(563)7..—Ohéap Oondenser.—To ‘‘ Novicz.”— 
The condenser is obromatic, not achromatic. The 
distanos between the bottom of my stage and the top of 
the mirror (whea flat or parallel to the stage) is gin. 
bare; so there is lees room in mine than in yours, 
should screw the carrier into the hole in the stage, and 
mount a hemispherical lens, zin. diameter, in the sliding 
tube. Notice that you must use a plane mirror ; mine 
was only concave, so I stuck a piece of p'ane mirror on 
the back.—Kowarp M. Nexson. 


(56308.j;—Secondary Battery —I am desirous of 
making a battery of this type, for experimental purposes 
with my smali Gramme dynamo. The dynamo will 
light up 8 by 5 c.p. lamps, and I should like the battery 
to be of sufficient sizə to do the same for a few hours, 
as I cannot always obtain the power necessary for 
driving my dynamo at night, and would therefore be 

lad to have an occasional substitute forit. Could an 
ellow reader give me an idea as to how to set to wor 
to accomplish this, either by detailing the construction 
of one cell and giving the number of cells necessary, or 
by referring me to a source whence I may obtain this 
information !—D'Exao. 


(56809.]— Parallaxes of Stars, Binary Stars, 
Place of Spica A D. O, &c.— Would F. R. A. 8, or 
some other astronomer kindly give a complete list of all 
the parallaxes of stars which have been determined, and 
their actual distances in solar distances or light yeare ane 
the ods of all the binary stars which have 
calculated, with their eccentricities and 55 
I have lately seen in a book that Spica Virginis hu been 
supposed to have been the star of the Magi! What was 
its exact place in Anno Domini 0, and is there any 
foundation for this belief? What are the stare in the 
heavens which have the greatest proper motions, and what 
are the greatest amounts of proper motion known—eay the 
first ten ? Has the companien predicted to Procyon 
owing to its irregular motion, been discovered yet 7 
Answer would oblige others besides.— M. AsKWRIGET. 


156810.}—Coil.— Would some of our obliging friends 
state whether a condenser can be attached toa shocking 
coil, and. if so, does it increase the strength of shock ? 
2nd, What is the melting heat of nickel I- ML ro. 


I | 88. Q takes Q (ch) 


CHESS. 


——040—— 


ALL Communications for this department must be 
addressed to J. Pierce, Llandwrog, Carnavon. 


PROBLEM DOCOCCCXXXIIL.—Tess1z. 
(Tourney Problem). 
Black. 


, Yj WAY 
Yj YW, Ga 
2 2 . A 


7 
2 g . 


‘a 


. (da WZ 
I White. (9-+-5 


White to play and mate in two moves, 


BoLUTION To 931. 


White, Black, 
1. R-K 2 1. P-K 8 (best) 
2. R-Q 2. P takes R 
8. R. A B8 8. Anything 


4. Kt or P mates 
u 2. Kt takes P. Ee. 


—ß«˖Üe 


P takes P 


The author has overlooked the second solution 
ing 1. R takes P. 
he Soluticn Tourney begins with the above Problem 
988. Solutions must Be received before the publication 
of its solution. 
Criticisms on the problems are invited. 


NOTICES TO OORBESPONDENTS 


Correct solutions to 990 by C. Meiklejohn (ae), 
solution), R. C. J., Anon (both solutions), M. (ditto) ; 
to 981, by B. Ficon (ditto), Rev. W. Anderson (O 
Romney) and J. E. Piper— two, second solutions. 


H. Harsorow.— Your solution to 831 is unintelligible. 


Beraxat Gagssw.— You have been unfortunate in both 

our attempts. In 980, Black on second move can take 

t with P; in 931, the K escapes on fourth moveat R 4. 

H. Jacxsow.—We have answered your inquiry by 
post. 


4% E.M” Tourney Game between J. Russell (WLite), 
and F. A. Vincent (Biack) 

(Evans declined). 

1. P-K 4, P-K 4/2. Kt-K B 8, Kt-Q B 8/ 8.B-B4, 
B-B4/4. P-Q Kt 4, B-Kt 3 / 6. P-Q R 4, P-QR3/6. 
P-B 8, Kt B 3/7. P-Q3,P-Q 8/8 Castles, B K Kt 5 / 
9. P-R 8, B-K 8/10. Q-KtQ 2, P-K RS (a) / 11. B takes 
B(b), P takes B / 12. Kt-B 4 (e), BR 2 / 13. B-B 2, 
Kt-K 3/14. Kt-R 4 (d), P-K Kt 4 / 15. Kt-B 8, Kt-Kt 8 
(e) / 16. K-R 2, P-K: 5 /17. Kt-Kt aq 4 P-K R 4 / 
18. B-Kt 5, P takes P19. Kt takes P at 
20. P takes P (g), Kt- Kt 5 (ch) / 21 K-R f. 

P / 22 G-K 3 (i), K-Q 2/23. P-B 8 (k), Q 
24. RR (m), R-B 4/ 25. Q-K 4, Kt-B7 
takes Kt, es B / 27. K-Kt R8, R-B4/ 
R-K sq / 29. P- Kt 5 (o), P takes P / 30. P 
B 4/84. Kt-R 5, Kt-B5 / 82. Kt takes 

* P takes Q / 34. P-Q 4, P takes P / 
26. Kt takes P (7), B- Kt 8 / 38. 
R-K 6 (s) / 80. Resigns. 


Norzs. 
(a) Q-Q 2 seems better. 
(ò) Not commendable. Already Black has the better 


tion. 
c) The Kt is no good here. KtR 4, preferable. : 
2 This is useless, and two moves thrown away. Why 
not Kt-R 3? 
e) Black, through the last few moveson both sides, is 
able to initiate a strong attack, 
(J) Home, sweet home 
(g) Kt-Q 2 looks better than thus helping to develop 
Black’s game. 
i 4 This shows that K should have gone to Req on 


6th move. 
i) P-B 8 dri the Kt away at once is better. 
tk) Useless, as P dare not take Kt, on account of P 


takes P. There seems no objection to Q-K 4. 


R38, P-Q4 


f 


10 er attack wich vigour. 
m) Still Q-K 47 Note if P takes P, P takes P / R 
takes R, R takes P mate. 


part to force the fighting, which had been better left to the 
(e) To prevent P-Kt 4 ; but it enables the B to work its 


way round, increase the attack. 

(p) If Q-R7 (ch), B-K2/Q takes R P, (B 5) B 2 and 

() Kt-Kt 3 would (as pointed out by Mr. Vincent) 
have at least secured a draw. 

(r) If K-B eq, RR 8 (ch) / K-K 2, R takes R (ch) / K 
takes R, K takes R / and Black's pawns must win. 

e) A beautiful move and decisive; al h ir a sur- 


prise to White, who expected B takes R (ch) / R takes B. 


and the Kt returns in time to catch the pawns. 


* 


Vi. 


Catapults, 7d., 18., 1s. 2d.; elastic 2d., 3d. foot; square 
Ad. to 4d. yard.—Moopr BeLL, Cheltenham. 


Elastic Stockings for Varicose Veins.—W. SMITH 
and Sone, 37, Breck-road, Liverpool. None made in London. 


Cat Gut.—Gut Hooks and Eyes for lathes and ma- 
echinery.—Jamus Butctatas. Regent- street. Leicester. 


Bella*rs’ Gas Stoves, 1s. 3d., 23. 3d., 38. 3s., for 
Doiling. Breakfast Stoves, 88., 11s., lds. 6d. Send for lists. 


Universal Trade and 
ture requisites; light, heat, air, 
chemistry, photography, &c. Wholesale and ex CAI. 

Coils.—Expcrimental, Resistance. Medical, D 
TN Telegraph, Galvanometer, and other purposes. 

u 8. 


Batteries.—Thousands Lighting. 
Medical, Depuriting. The Universal Four-cell Case, 18s. Con 
venient, durable, and economical. 


Facuum 


W. Drury, Hull, Glass Bottle and Cork 


Manuf I f Chemicals, Caramel, Glucoses, Tinned | Dyna 
Wire. e Caramel, 8 Castings. 10 kinds of Motors, Leads, Arma tures. Dynamometers. 


Edco six-cell Battery, twelve new porous pots, new | Wires.—Cheapest Stores, 


since; will drive sewing machine. motor, or tnree 5 c.-p. lamps 
220 hours without agg Se for 8. inclusive ; last price, £4 los. 
Cost £7 108.— Address, C. R. Hear, 62, Coleman“ etre et, E.C. 


Looomotive Photographs.—N. L. Ry., G.N. Ry., 
Ko., bin. by din., le. Specimen carte and list, 5 stamps.—F. 
Moors, I, Naas-road, Wood Green. ; 


Harmovium Reeds, 2 sets, with pan, all best 
make, 368.—J, H. G., lob, Weat-road, West Ham Park, E. 


Banjo, with waterproof cover. 20s. Great bargain. 
‘Carr:age paid.—J. KixLITaI Dx, 61, George: street, Perth. 


Lathe, 3}in. centre, with tools, chucks, leg vice: 
cargain.—Macuanic, 34, Crownficld-road, Leytonstene-road, 
seex. 


“Thought-Reading.” Full explanation for 23. 6d. 
J. E. Pana, Ainsworth, Bolton, Lancashire. 


Diagrams, large crayon, plain or coloured, for 
lectures on microscopy, &c.—J. E. Pann, Ainsworth, Holton. 


Twisting, Reeding, and Fluting Lathe. While invent- 


Cores, various. 


Rtamping Presses, Piatting Mille, Wheel-cutting Engines, 8 wiss 
Mandrels, Wire Covering Machines, 


Model Engines to 2 H.P. 
cocks, pumps, beats. 


Medicine Chests, &c. 

Excellent two quarter Ross, 60s. Tripod Stands, 20, 30, 50s, 

Circles, Prisms, Micro. Powers, Eyepieces, cheap. 
Surveyor’s Perambulator, 


asses, Crosstsffs, Stands. Chaina, Pentagravhs, 
vels, Miners’ Dials, Quadrants, Sextants, 16 Vols. Engineer. 


ing the spiral lathe my aim has been to make it in as few rts, 1 
to lessen the friction, and make it as cheap as possible, so that it | Type, Stone, Litho, Printing, Rolling, Copying, Stamp- 
may be within the reach ot every woodturner. I have done | ing Presses, Galleys, Wood Blocks, Accessories. 


smal) pillars of stone, coal, 
offer for it ?—Scorr. 


Koumiss.—The secret of making this valuable wine 
Price stxpence.—Roxsear Lawrencs, 125, Thistle-street, Glasgow. 


Model Engine Castings. Best and cheapest. See 
Net (stamp) and compare.— Woop, Dalley-street, Broughton, 
Manchester. 

Celebrated Kerry Ferns, 12 varieties, {acluding rare 
Almy, ls. 6d. free.—FitzPszr, Rathanny, Tralee, Kerry. 


Bose Engine Lathe, with overhead, reèiprecating, 
quantity of attachments; in excellent order; not rubbish, but a 
genuine bargain, £30 or offers. Also a Medallion Machine. May 


and clay. Wiil some one make an 


Magio Lanterns, Slides, Microscopes, 


Lamp Reflect: re, Lantern Bodies. 


lenses, Hest dtunds, Printing Necessaries, deuble backs, 2 tons of 
Negatives, 


fic, »mmense selection. Skilled exhibitors for town and the 


provinces very moderate. 


Cabinets, Powers, Condensers, Stands, Books, 


2 210 exceptionally low 
p ces 2 . 


seen by appointment.—Particulars from R. Whirs, 60, Fins- Ch 
bare. ewistry.—Fittings-up of complete Laboratories, 
bary-square, London, B.C. Copper Troughs, Gasholders, Stills, Baths, Porcelain. Many 
Type- Writer Balances, Platt, um. 2 thirds price. 


(Hall’s), in perfect condition, £6, or 
offerã.— R. Waits, 50, ebury-square, London, E.C. 


Tricycle Wheels, Bicycle Wheels, and Fittings. 
Wonderfuliy cheap. Alo foc eafety Bicycles. -W. Gwinnart 
and Oo., Wolverhampton. 


Upright Vertical Engine, cylinder Sin. long by 2łin. 
3 93 dia. ; w. uld work a lathe ; excellent order; cash, 
253.— . H. Paces, 4 9 Chester- street, Saltney, Chester. 


Gas Bath Heater, Phillips’ patent, with towel 
‘warmer.—Baxzn,9, Mincing-lane, London. 


Incandescent Carbon Lamps, low resistance, 
“Sa. each; amps, 3s. 6d. ; Platinum Lamps, 18. 3d., 
post free.—Topp, 14, Wentworth-road, Maner Park, Essex. 


Incandescent Lamp Holders, new pattern, best 
im the trade, 128. dosen; sample, 875 ee. ls. Ma. Toop, as 


Hire.—Occasional Lecturers and Bazaars will receive 
good terms, many facilities, with Apparatus of all kinds.—Car- 
LarzI. 


New Catalogue, 2d. Caplatzi, Science Depot, Hire 
and Exchange, Chenies-street, Tottenham - conrt-road, near 
British Museum. 


Beautifully finished Quarter-Horse Engine, Boiler, 
and Donxsy Prur for Sale. 
zar, Reading, 


Beautiful coloured plates, scarce, 15s.—Burrmam, 


Connaught- 
road, Walthamstow. 


above. Walthamstow. 


Formulas Worked Out for winding Dynamos 
-Trom 10 c.-p. to 500 c.-p., 8 stamps each.—H. Jongs. 


Dynamo. Castings, 100 c.-p., cog armature, 
ramme felds, 98. a set. Motors with patent armature, 38. a set. 
H. Jon. 


Dynam tent improvements, No. 2,139, 
‘machines, 43.2 volte, aripares 18. io : 


Dynamos, best mall machines in the trade, and 
cheapest doatle-sovercd Wires to 20 gauge, 1s. 8d. 1 b.—H. Jens. 


Dynamos for Home Lighting.—6 lights, er arc of 
600 c.-p. Price £6 10s., approval” Warranted. gute, 


Dynamo Castin with laminated armatures, 8 
©.-p., 68. ; 16, 68. 64. ; 20, ee ed. 3 30, 78. each.—H. Jon. 


CaToRne—apply, Carre, 


Engineer, H Exchange, southwark- 
street, London, S. E. 9 . 


made, heavy tly wheel.—Appiy, Carrs, Engineer. 


70 c.-p. 
equal to new, gold medal pattern.—Aappiy, Carrs. 
For “Metamorphic” Plastic 


Cumuwr.—Appiy, Carrs, Engineer, Hop Exchange. southwark- 
street, London, B. E. 


: tal ne Castings, 
Dynamo, laminated armatures, no heating, ven- Half horse-power Horizon 

plating Le . a eat; dished, £3. Warranted. -T. Mat- Bethe, Sen Drawing, fa stampa. “Litho. 3 

e lf-acting feed motion. 

o Machines Repaired. Motors, with (e, 2 Drilling Machine, se a . 

wire, 44. 6d.—H. Jonas, 48, High-street, Lambeth, 8. l. pone. we Gotan on WIDE; I0 PSAs Dee 


Model Steam Engines made or repaired. Separate 
fitted up, boilers made to Sda “Less, and Divi, Al, 
lea-s Hatton-garden, London. 


Steel Name Stampa, 8d. per letter. Figures set 
2s. 4d. Letters, 6s. 4d., po pot ae. Bavpwim, rrit ai ia 
hill, Gloucester. 


Nickel-plated tubular pocket Microscopes, magni- 
ping 5,00 times, post free. 3 e test 


Lathes, Lathes. Cheapest and best. I Ist, 9 stamps 
Nothingi equal at prick = eee Somereet-road, Arii k 


The Telegraph Tricycles, T-framed, front steer- 


ing, ball bearings, scientificall constructed. List free.—N 
Crockherbtown, Cardiff. á 8 


Circular Stocks and Dies for cutting full threads 
at once running down. A great improvement on the old style. 
testimonials. Price lists, one stamp.—Jzamy and Sen. 


Testimonial :—“ Gentlemen,—I am very satisfied 
with the screw-tackle. It is certainly a novelty. It is parti- 
8 Poed for maie . Parra small marae 

rers. 0 copy o and other testimonials, sen 
diste.—Jzany and Sow. North-street, Stafford. f ii 


i Hematite for Jewellers.—RICHARD BAKER and Co., 


Model Compound Condensing Marine Screw Engine, 
perfect model. Castings, 18. Litho., 4 atamps.—A. DORRINOTON, 
eat Gorton, Mancnester. 


Drawings made of every description. List of Cast- 
ings and Drawings, 1 stamp.—A. Dorrinoros, West Gorton, 
Manchester. 


Seed Protectors—Moving Garden Cats. Great 
1 coc the price, 21 stamps.—BzLL, Metallurgist, Bex- 
ey Heath. 


The Perfect Pea Trainers (Patented). Send for 
price lst: to Tuomson's, Seed Merchants, 30, High-street, Bir- 


Hand Drilling Machine, drills 1 inch holes 6 
inches from edge, 25s. Pboto 3 stumps.—S. Baackmo, Mareham- 
le-Fen, Boston. 


Riveted Stcel Boiler, 18 inches by 12, steam gauge, 
&c. Answer, stamp. 33s., together, 60s.— Below. 


Engine, Horizontal, 1} inch bore, powerful, 288.— 
Roagars, 3, City Garden-row, City-road, London. 


e Writer, Remington, capitals only.—Specinens 
and price from RaTcLr, 20, Cardoza-road, London. N. 


Astronomical Telescope, 38-inch achromatic, 


i 55 Dollond eyepieces, diagonal, stand, &c., perfect condition, 558.— 
Brazilian Peebles and Crystals.—RICHARD BAKER | F „stamp. 
and Co., 9, Mincing-lane, London. Also inch by Browning, astro. terrestrial, sun eye- 


pieces, stand, 4(s.—Arcomss, 7, Graham- street, St. Luke’s. 


Advice upon any Electric Bell difficulties by returu 
post. Terms, le.—Wasacr, Electrician, Ch ester-le-street, 
urham 


RutilRicHaRD BAKER and CO., 9, Mincing-lane, 
London. 


Lathe, Sin. centre, bench, with machine cut back- 
Rear and Universal compound slide-rest, conical steel mandrels, 
steel coilars,di vision plate,and index point. 2ft. Gin. planed gap bed 
with bridge. face plate. driver, and beil chuck, two T's, Spanner, 
255 . habe yar Hay ae 5 steak BT Aad Arei and crank, 

Wa, a dbargaln.— seen durin e ays at 107, Te 
street, St. Leunard's road, Poplar, E. d RE 


Tricycle, “ Coventry Rotary,” in good order, cheap, 
5 guineas.—J. Brooxe, West- street, Alford, Lincolnshire. 


“ English Mechanio,” Vols. XXII., to XL., clean, 
complete, 408. W. Maron, 62, St. Stephen-street, Salford. 


Hardy British Ferns for Rockeries Ferneries, War-“ 60-inch Special Club Bi lmost 1 
dian Cases. Pol um, Lemilacareum, Last A i 55 F cycle, almost equals new, coat 
Pes, Orcopter „Asplenium, Merenium, Ceterach, Crena 5 =e 5 oe , Buuthampton -street, Reading. 
ak, Beec careum, Athyrium, Pareley, Loba 3 otton-covere Cc, ; . 6d. ; F 
&c. Ib free, Ia. 8d. 20 large Rockery Roots, 76. Pitty. ae 1d. Wire, d.c., 10 to 18, at 1s. 6d. ; 20, 22 


24 585 at Is, 165 a 26. 3d, ane TA 6d. 1b. Bell hih (cotton and 
rubber covered), ld. per yard.—DarviLL, &, Bren ew-road, The 
Hyde, London, N.W. 7 4 ’ 


100. 8s., botanically named, — 
Kendal, y carriage pald.—Joan Buane, Felside, 


ENGLISH MECHANIC AND WORLD OF SOIENCE, 


Amateur Supply.—Lec- 
water, enger engineering. 


amo, 
Experimenting, 


mos, Arc and Glow Lamps, Electric Lanterns 


New and second-hand. 
Great reduction in price. Para fin, Vulcanite, Reels, Brass work, 


Machinery. Several good Lathes, Litho, Printing, 


Great number of 
stroke ones; good dollers, cylinders, gauges, wheels, 


Dispensary Fittings.--Drawers, Counter, Scales, 
Show Bottles. sare, Insu uments, Pill Machines, Splints, Trusses, 


Telescope s.— Fine 481n., 403.; 54in., 60s. ; 60in., 80s. 


O.G.’s in Cells, 8, 33, 33. Best make. Specula, Flats, 


Theodolites, Com- 
Instruments, 


Kaleido- 
scopes. Uil ana Lime Burners. Retorts, Bags, Bottles, Condensers, 


Photography.—tTriplet, Symmetrical, and cheap 


Slides.—Superior, painted, comic and effects, Scienti- 


Presente.—50 Microscopes, 100 Accessories, Objects, 


Wanted, DriL:ng Machine.—BKUR- 


Gosse's British Sea Anemonesand Corals,” 


“Lyell’s Geological Evidences of the 


Arriavity or Max,” (th edition, §s.— Burrnax, Connaught road, 


For Steam Pump and Light Feed Lubri- 


Two new Vertical Engines, 5-h.-p , compact and well- 


Two H.-P. Veriical En gine and Boiler, by Tangye, 
Steam Joint 


The Amateur's Gas Engine. Simple and compact. 
Watapa, 42s, Drawing, 5s. Litho,» stamps.—A. DOarixerox, 
Weat Manchester. 


APhIL 2, 1785 


Wanted 


Old Microscopes, by Adams, Amici, Baker, Dollond 
B Martin, Pritchard (Goring's Englscope ), Varley, and other 
old makers.—J. Marat, Junier, 224, Regent-street, London, W. 


Birmingham Goods.—Jewellery, Watches, Clocks, Hard. 
ware, Harmoniums, Fu'niture. Agents wanted. Wholesale 
„ Cov Illustrations ſree.—HzxAT Mar, Merchaat, Birm- 

naham. 


Agents Wanted on commission to sell a new Invention 
to uc ers of steam power. Apply Batroap IW ZIc rox and Err 
Co, Salford. 


Agents Wanted. Morgan's celebrated Improved Scale 
Preventing Compound. Notbing better or cheaper. — W. H. 
Monoan, Ergineer, G ouces ter. 8 l 


Deer Horns Wanted.—M. Day, Hook and Handle 
Manufacturer, 56, Drimeld-road, O!d Ford, London. 


Patents, Designs and Trade Marks wanted to be made 
known.—For particulars of lowest charges, apply to C. L. 
Technical Bureau, 46, Queen Victoria-street, E.C. 


Engine, abont 14-inch bore, good condition.—Price and 
particulars, Arcomss, 7, Graham-street, St. Lukc's. 


Important. Agents required for celebrated thirty- 
guinta Iron Grand Piano.—apply, immediately, 5, Humber 
Chambers, Hull 


Wanted, Launch Hull, or boat suitable for oonverting 
into same, 20 to 25 feet.—CnarLIx, 61, Spring gardens, Don- 


caster. 
Addresses. 


Will „Invicta! kindly communicate with me, re Oil. 


Gas ?—W. Farpay, 17, King-street, Canterbury. 


Address wanted.—“ Country Parson,“ oblige.—-Addreas. 
C. G. F., 100, Elmore-street, London, N. 


Situations. 


Mathematical Instrument Maker (Theodolite speciality) 
requires Situation.—Address, Farzpaica Maravarr, 17, Benedict- 
road, Brixton, 8. W. 


WORKING MODELSTEAM ENGINES. 


— Jhe la and m complete stock in tbe world 
8 of Foot Lathes, Worin edel St Engines, Kc. 
Bets o r making Enginee ef all ; Working 
Dra wings for e. 


ATEMAN’S MECHANICAL HANDY 
disborataly iustrated N0O eupravinge), pest freer tema 


ODEL SHIPS and SHIPS’ FITTINGS. 


—Bateman's new SHIPPING HANDY BOOK now reedy. 

he most ete 3 12 profusely illustrated, 
port free, 4 tame. Mechanical Amusement, Popular Science—al! 
eeling an in in should send for Bateman's interesting 
Prospectus, pest free. 


J. BATEMAN, 131, High Holborn; and Branches, Leadon. 


THIS ELECTRIC BELL 


AND SPRING PUSH FOR 1s. 


mn at AM AT a te 


ALL 
appliance, 
togethiór with inatructions and diagrams. The whole arrangement 
being so simple that a child can put it together witheut any pre- 
vious knowledge of electricity. 

The apparatus comprises rich-toned nickel-plated Bell, powerful 
Rlectro-magnet, Insulated Copper W ires, Baso Board, Brags Spring, 


On receipt of 16 stamps we will forwa n free 
THE PARTS f n blo 


or construoting tho above invalua 


Vibratin 


Armature, Contact Breaker, with platinum ceanections, 
improv 


Spring Push, and sundry fittings, altogether 30 distinct 
parts. Never before has such a marvel been produced for a ahilling, 
and we rely entirely upon the ENORMOUS NUMBER we sha 
aell to repay us, 


— 
SHOCKING COILS, 
— „„ | = 
== L 
N 
D ; 
On receipt of 16 stamps we will forward, carriago paid, ALL 


THE PARTS for constructing this marvellous machine. Te put 
it together combines instruction with amusement, and it is so 
simple that a child can do it. When completed it is equal in 
power to thore sold by opticians at a guinea, and for all medical 
purposes (euring nervous or muscular disorders, &c.) it is oqual to 
the most expensive machines.—Vido Medical Testimonials. 

Those wishing to purchase tho Medical Coil in working order 
can have same sent, carriage free, for 28. 9d. This is a beautifully 
finished article, with plated fittings and polished mahogany base. 


THE TRADE SUPPLIED. WRITE FOR LIST. 
Address, MANAGER (M. Department), 


ECONOMICAL ELECTRIC SUPPLY CO., 


CHURSON WORKS, WOOD GREEN, LONDON, N. 


NOW READY, 
HANDSOMELY BOUND IN CLOTH, 
VOL. XLVII. 


OF THE 


BUILDING NEWS, 


PRICE TWELVE SHILLINGS, 


Order at once of any bookseller, as only a limited nnmbes 
are bound up, 


* 


Arr 10, 1885. 
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MODERN RAILWAY FACILITIES. 


A according to the adage, 
‘‘ familiarity breeds contempt,” it is 
certain that railways and locomotives have 
extraordinary hold on the mind, not only of 
those who have a mechanical turn, but also 
of many who know little of the inner 
mysteries and study only the time-tables. 
It is not by any means news to those 
55 with the history of the subject 
to he told that they travel no faster nowa- 
days than they did thirty years ago—nay, 
not even so fast as they could have travelled 
by one train on the Great Western ; but only 
those who study the subject are aware that 
no such services as we now have on our main 
lines were available even twenty years ago. 
There is at present no desire to exceed a 
running average speed of, say, 50 miles per 
hour, for high speeds mean a great increase 
in working cost; but there is, at least where 
competing lines touch the same places, much 
endeavour to increase the comfort of passen- 
gers, to study puactuality, and to run longer 
trains. The high speeds of thirty years ago 
were made with trains of two or at most 
three coaches, but they did not pay, 
and so far as the travelling was con- 
cerned the ngers had much to com- 
plain of. owadays railway travelling 
in Pullman cars and saloon carriages is 
almost a luxury—at least, it can be accom- 
plished with ease and comfort, and the 
pasero who leaves London at 10 a. m. can 
in Glasgow or Edinburgh by seven in 
the evening without feeling any inordinate 
amount of fatigue. If he likes he can dine 
without leaving the train, or, if he prefers it, 
he can travel at night and go comfortably 
to bed, to find himself at his destina- 
tion when he awakes in the morning. 
These modern facilities are not so much ap- 
55 country as they are on the 
ntinent and in America, for the longest 
journey here is a mere trip compared to the 
runs which are now made with regularity 
and punctuality in Europe and America. In 
a paper recently read Dy Mr. Barnet Le Van 
ore the Franklin Institute, the claim is 
made that the most luxurious travelling 
is to be found on the Pennsylvania Railroad, 
which for long-distance runs stands first in 
the whole world. The New York and 
i „limited accomplishes a distance 
of 912'2 miles in twenty-six and a half 
hours, including the ferry at New York and 
eight stops, which consume sixty-six minutes 
thus giving an average running time of 
36°18 miles per hour; but that does not 
satisfy Mr. Le Van, for he holds that if the 
law would only step in and make such re- 
gulations as prevail in this country, America 
could far surpass England, for here the law 
gives the oompa complete control over 
their roads, while in America not only are 
sharper curves allowed, but the companies 
are compelled to run their trains subject to 
all sorts of rights of trespass on the track. 
As to the question of safety, Mr. Le Van 
contends that the safest line is the one which 
to run the most and 


long distance runs, is second to none ob- 
tained elsewhere. For evidence in support 
of this statement, he points to the run 
between Baltimore and Washington on the 
Baltimore and Ohio road, where a distance of 
40 miles is run in 45 minutes, or a speed of 
534 miles; to the run between Germantown 
Junctionand Jersey City onthe Pennsylvania 
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line, which is 84°3 miles, and is accomplished 
in 1 hour and 44 minutes, or, roughly, a 
speed of 50 miles an hour; and to the run 
from Altoona to Harrisburg on the same line 
which is done in 3 hours 20 minutes, a 
speed of 393 miles for 132 miles. It will be 
seen that there is nothing in these examples 
to compare with the Great Western run to 
Swindon, 77 miles at the rate of nearly 54 
miles hour, or with the Great Northern, 
Grantham to King’s Cross, 105} miles at 
the rate of 51 miles per hour. In long- 


distance runs the Pennsylvania Railroad 


stands ‘‘first in the world ” because no 
other line has control of such distances; 
but it cannot be doubted that if either the 
Great Western or the Great Northern ex- 
perienced a necessity for accomplishing a 
rate of 51 miles over a distance of 1,000 they 
would do it, for there is nothing about 
American locomotives or rollmg stock which 
renders them superior to what can be found 
on our first-class railways. Pullman cars 
do not find much patronage in this country, 
except from a certain class who frequent 
race meetings and the like; as a matter of 
fact, they only in the patronage ob- 
tained by modern saloon coaches and ordi- 
nary first-class carriages, which, to the 
ordinary Britisher, are the essence of luxury, 
if not of comfort, on even long-distance 
journeys—such long distances as we have 

ere, that is. The running on the Pennsyl- 
vania road, however, is probably quite as 
much as can be expected, for within 
certain limits railway speed is a matter 
which is determined by the fares 
passengers are prepared to pay. As 
it is, on the rtion between New 
York and Philadelphia there are bits which 
are run at the rate of 70 miles an hour, and 
the whole distance of just upon 90 miles 
might be done quicker than it is if it were 
not for the fact that, with the exception of 
a few straight runs, the line is really a 
series of curves and re-curves, some of which 
are of rather small radius. With all these 
drawbacks—90 curves in 90 miles, the total 
curvature of which would complete 10 
circles — the Pennsylvania line runs one 
train each way daily at the rate of nearly 
50 miles an hour between Philadelphia and 
New York, and it would probably run more 
if there were passengers to foot the bill. 
That is the gist of the whole matter. Heavy 
trains and stiff gradients limit the speed ; 
but railway companies both here and in 
America are prepared to run at higher 
velocities if the public demand them, and 
are prepared to pay the price. But as it is, 
to make 50 miles over a long distance parts 
must be run at 70 miles or more, and there is 
not much likelihood of any re trains 
being run here or in the United States at 
much quicker rates than can be found now- 
adays. As a matter of fact, railway com- 
panies have means of knowing exactly what 
they can do at given prices; and though the 
Great Western line remains the same as it 
always has been, we hear nothing of those 
fast expresses which, when Gooch's 8ft. 
1 were first put on the line, ran from 
Paddington to Didcot, a distance of 53 
miles, in from 48 to 50 minutes. Running 
speed is still as high as ever it was, except, 
perhaps, in connection with the train just 
mentioned, which in 1847 rarely had more 
than three coaches; for time is now lost at 
stations owing to the increased number of 
passengers (and their luggage), and the 
average is reduced by the waits.“ It has 
been calculated that each mile of speed 
above 40 miles an hour represents now twice 
as much performance as it did thirty years 
ago; but what we have to consider in 
‘“ modern railway facilities is the fact that 
where thirty years back there was one 

ecially fast train, there are now a dozen 
all running almost as fast as that one 
engine and perhaps three coaches which 
constituted the express” of a generation 


ago. The high speed attained on the 40 
miles of the Baltimore and Ohio road 
between Baltimore and Washington seems 
to have led the of Mr. Barnet Le Van 
slightly astray, for he speaks of that road as 
having marked many an epoch in rail- 
road history,“ and as the first passenger 
railroad in the world.“ But the facts are 
that the Baltimore and Ohio line was com- 
menced on July 4, 1828, and 15 miles were 
opened as the first passenger line in America 
in 1830, the cars being drawn by horses. 
The first railway in the United States was 
one of two miles, which in 1826 ran from 
Milton to. Quincy, a distance of two miles, 
and was worked by horses. The Liverpool 
and Manchester and the Baltimore and 
Ohio lines were in reality contemporary, but 
it was not until the utility of the locomotive 
had been demonstrated on the former that 
it found its way on to the latter, the first 
locomotive for which was built by Davis of 
York, Pennsylvania, with upright boiler 
and _ cylinders. The Baltimore and Ohio 
line can no more claim to be the first pas- 
senger railway than can the Liverpool and 
Manchester, but it is certain that 
Philadelphia’ can claim to have in 
Oliver Evans one of the pioneers of 
railways—a man who foresaw what 
they would arrive at within the next 
5 Oliver Evans was the first in 

erica to start a steam carriage, and it was 
he who stated that it would travel at such 
speed that it would be possible for the 
traveller to set out from Washington in the 
morning, breakfast in Baltimore, dine at 
Philadelphia, and sup in New York on the 
same day. Stephenson said that the time. 
would come when it would be cheaper for 
the working man to travel by steam than 
to walk, and all the world knows now that 
Stephenson’s dictum did scant justice to 
the . hee the cost 2) 93775 eter 15 
to of the nse o ings and the 
loa o Hne, would make o considarsblo 
item when compared with the fare charged 
nowadays. A workman can at the present 
time transport himself wherever he is wanted 
at a comparatively small outlay, while those - 
who can afford luxuries can travel with ease 
and comfort over distances which were 
veritable journeys to their ancestors. Re- 
flecting on things as they are compared to 
what they were half a century ago, and 
remembering the pithy words of Edward 
Pease, ‘‘ Let the country but make the rail- 
roads and the railroads will make the 
country,” it must be acknowledged that we 
owe much of our prosperity, and nearly all 
of our contentment and comfort, to the 
‘modern railway facilities.” 


REVIEWS. 


Elementary Textbook of Zoology. By Dr. C. 
CLAUs. Translated and edited by ADAM 
SEDGWICK, M.A., with the assistance of F. 
G. HEATHCOATE, B.A. London: W. Swan 
Sonnenschein and Co. 


WE noticed the first part of this work on 
p. 353 of the last volume, and men- 
tioned then that, edited by Mr. Sedgwick, 
Claus’s ‘‘ Elementary Zoology” easily takes 
first place amongst books of the kind. The. 
special part, Mollusca to Man,” is paged 
as a separate volume, but the engravings - 
are numbered consecutively with those in 
the first part, an arrangement which has an 
Ap Y when the student remembers a 
subject by the number of the illustration. 
The view taken by Dr. Claus of the position 
of man in the animal kingdom may be 
gathered from the following sentences :— 
All these peculiarities, which are of the- 
greatest importance for the intellectual de- 
velopment of man, cannot be regarded as 
fun ental distinctions, but must rather 
be ascribed to gradual deviations, since there 
are still greater differences between the: 
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highest and lowest apes. Efforts have been 
that certain parte, 
which are always present in apes and other 
mammals, are absent in man; and the at- 


vainly made to show 


tempts to prove the converse of this—viz., 


that there are parts of fundamental value in 
the human organism which are found in no 


other mammal—have as completely failed.” 


A student of this work who carefully follows 
i to end—taking nothing 
e can possibly verify for 


it from be i 
upon trust that 
himself—will probably arrive at the same 
vonclusion as the author and editor, that the 


high intellectual development and the posses- 


sion of articulate speech, which render man 
capable of reaching perfection, form a great 


gap between him and the highest beast, but 
still leave him separated from the higher 
animals only in the degree of development 


to which his mind has attained. As an 
elementary textbook of zoology the work 
covers the whole field, and, w 
dealing with many points in a brief manner, 
Still affords the student all the information 
he needs before tackling the more elaborate 
monographs on branches of the subject. 
The notes referring to the authorities will 
be found of much agsistance. | 


Harbours and Docks. By LEVESON FRANCIS 
VERNON - Harcourt, M.A. Oxford: 
Clarendon Press. 


Tuis work, which appears in two volumes 
(text and plates), is issued in the Clarendon 
Press Series, and should be of considerable 
value to the rising generation of civil ęngi- 
necrs, for besides embodying in its pages 
the results of personal observation, expe- 
rience, and practice, Mr. Harcourt. 

freely sought the, co-operation of his pro- 
fessional ‘brethren, consequently we 
have details and plans of harbours and 
docks in all parts of the world. The plans 
on the different plates are all drawn to the 
‘same scale, so that they are comparable at 
a glance. The preliminary chapters deal with 
the varieties of harbours, inflnence and pre- 
valence of wind, the generation of waves 
and their force; the tides, currents, and 
changes produced in coasts; forms of har- 
bours, and so on. The author then proceeds 
by classifying harbours, e.g., those with 
jetties, with rubble moun reakwaters, 
with concrete block mound breakwaters, &c. 
No harbour at which any engineering work 
of importance has been carried out seems 
to have altogether escaped, and of many he 
gives a full description and plan. Docks 
and quays are treated in a similar manner, 
and to a certain extent lighthouses also ; 
in fact, the work describes the physical 
features, history, construction, equipment, 
aud maintenance of harbours and docks, 
with statistics as to their commercial de- 
velopment. It will be of great utility to 


many besides civil engineers. 
Chess Eecentricities. By Major GEORGE 


HorE VERNEY. London: Longmans. 
Misok VERNEY'S little work on Four- 


Handed Chess,” published in 1881, attracted 
so much attention that he has given us a 
more extended account of other varieties of 


the game of chess, nearly all of which he 
has tried and found interesting, while afford 
ing unlimited scope for the most scientific 
play. 
Chess Eccentricities, for besides a de- 


scription of the four-handed game, which is 


becoming widely known, Major Verney ex- 


plains the mysteries of three- handed chess ona 


board of 136 squares as devised by Marinelli, 


aud his own plan of three-handed round chess 
payer on 192 

t players on 
445 squares also have some pages devoted 
ish to try their 
hands ata game differing materially from the 
ordinary two-handed chess, Major Verney 
recommends one of the “ eccentricities”? on 
a round board; and those who wish to test 


on 96 squares. Chess for six 
syuares, and the game for eig 


to them. For those who 


e necessarily 


The work is appropriately named 
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their skill, science, and forethought are 
advised to try the three-handed game of 
Marinelli or that of Tesche. The volume is 
full of matter which will interest students 
of chess who take a wider view of the game 
than is possible with the ordinary board. 


Lessons in Elementary Practical Physics. By 
BALFOUR STEWART, M.A., and W. W. 
HALDANE GEE. London: Macmillan 
and Co. ui 7 ‘ 

THIS work is in reality an elaboration of the 

manuscript notes which Professor Stewart 

and the assistant lecturer and demonstrator 
in physics at Owens College have used in 
the laboratory of that institution. Nowa- 

Saat manuscript notes have to be very 

voluminous to answer all purposes, and it is 

inconvenient to be continually referring 
to books which are of necessity located in 
the library; hence the authors determined to 

collect the notes and gather them into a 

volume for use in the laboratory; but they 

soon discovered that the matter grew in 

their hands, and accordingly determined to 

aah 5 into pai oe 9 og: of 

which, that on the gen ical pro- 
ed. It will be 


cesses, is now published. followed 
by others dealing with Electricity and 
Magnetism,’’ and Heat, Light, and 


Sound.” The plan adopted is to divide 
the natter into a series of lessons, each one 
descriptive of 3 

definite method with definite apparatus; 
hence there is very little of theory in the 
volume. Works of this kind are of much 
value, not only in the laboratory, but to those 
who have no chance of appreciating the 
advantages of a well-appointed ‘‘ work- 
shop.” 

We have, also received An Elementary 
Treatise on Dynamics, by BENJAMIN WIL- 
LIAMSON, M.A., and FRANCOIS A. TARLETON 
(London: Longmans), which will be useful 
to those who desire an introduction to the 
higher works, for the authors start from the 
most elementary conceptions, and demand 
from the student only an acquaintance with 


the notation of the calculus.——Physical | P 


Arithmetic, by A. MACFARLANE, M.A., D.Sc. 
(London: millan), isa treatise on arith- 
metic chiefly as applied in physical science, 
and supplies a want which has long been 


recognised by examiners and teachers. The 


author adopts what he terms the equivalence 
method, in which each quantity is analysed 
into unit, numerical value, and, when neces- 
sary, descriptive phrase. The rate, or law, 
or convention, according to which one 


quantity depends on one or more other 


quantities, is expressed by an equivalence, 
which is either of dependence er substitu- 
tion, and the equivalences are combined ac- 
cording to a form which is a development 
of the chain rule. The work will be found 
useful by all students of peo Tech- 
nological Dictionary of the Physical, Mechani- 
cal, and Chemical Sciences (Knglish-German), 
F. J. WERsHOVEN, D.Sc. (London: 
Symons and Co.), is the first part of a dic- 
tionary for science students, giving techni- 
cal words in English, French, German, 
Italian, and Spanish.—The Electricians’ 
Directory (London : G. Tucker) contains, be- 
sides a list of those commercially and profes- 
sionally engaged in connection with elec- 
tricity, a variety of usefal information, and a 
‘‘oarefully compiled biographical section, 
iving interesting particulars concernin 
e leading scientific men of the world 
a sentence which is misleading, for the 
biographical notes refer only to those who 
are connected in some way with electricity, 
either scientifically or commercially. 
Photo-Micrography, by A. COWLEY-MALLEY 
(London: H. K. Lewis), is the second edition 
of a work which is looked 5 as the 
authority in the subject of which it treats. 
It is freely illustrated, and is adorned with 
some photo-micrographs. Standard Prac- 
tical Plumbing, by P. J. Davies (London: 


to be done by a] w 
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E. and F. N. Spon), is the first volume of a 
standard textbook on plumbing, the 
character of which can be gathered from the 
articles published in these columns. The 
matter has been rearranged, or rewritten, 
by the author, and the work is, in fact, the 
only treatise on practical plumbing which 
can be recommended to the ugen study 
of the apprentice. —— Scientific Theology, by 
THOMAS WALTER BARBER (London: Elliot 
Stock), is a series of essays towards the 
development of religious truth on the basis 
of modern science. The author tells us that 
he offers his remarks ‘‘ more in the way of 
suggestion than authoritative or dog- 
matic statement, being fully aware that they 
are in no sense final’’; but ds he appen to 
think that scientific men have along 
either denied or refused to recognise’’ ‘the 
existence of a power which they would be 
compelled to acknowledge if they attempted 
to arrive at the cause of the natural forces, 
scientifie men can afford to leave the author 
of this work to the enjoyment of his 
opinions. ——= Pottery Painting, by FEED 
MILLER (London: Wyman and Sons), is a 
sont of instruction in the varus aoe 
of painting on pottery and porcelain, 
which mayebe Feco ended to those who 
desire to practise the art either as a pastime 
or as a means of  livelihood..— Wood- 
carving, edited by FRED, MILLER (London : 
3 and Sons), is a useful work, chiefly 
valuable for its illustrations and descrip- 
tions of old work, though the editor has 
selected a number of practical’ hints from 
several authors. Notes Commercial and 
School Book-keeping, by A. F. NOTLEY 
ones : Bemrose and Sons), will be 
ound ‘useful by teachers in schools, and 
also by those who are endeavouring to learn 
at home. Mr. Notley calls his subject the 
‘‘Science of book-keeping,” and he has 
certainly produced a manual which may be 
commended to all who desire to understand 
the mysteries of the art.——A Handbook of 
the Teeth of Gears, by G. B. Grant (Boston, 
Mass. : 66, Beverley-street), is a small pam- 
hlet on the teeth of wheels, which will help 
to facilitate the comprehension of thesubject 
by the average workman. The author de- 
scribes some new SE SERN which he 
believes to be superior to those heretofore in 
use. A Collection of Examples on Heat and 
Electricity, by H. H. TURNER, B. A. (London: 
Macmillan), will be useful to many. The 
examples have been selected from examina- 
tion papers set in various college examina- 
tions and the mathematical tripos.— le- 
mentary Principles of 5 by THOMAS 
TREDGOLD, C. E., revised and enlarged by 
E. Wyndham Tarn (London: Crosby Lock- 
wood and Co.), is the sixth edition of the 
standard authority in the English language. 
The publishers have done justice to the work 
by producing it in quarto size, with large 
type and excellent illustrations and plates. 
This sixth edition has been thoroughly re- 
vised by Mr. Tarn, who has rearranged a 
ae rtion of the contents and brought 
ew 


ole up to date. 
MOULDING TOOTHED WHEELS. 
AC improved machine for moulding toothed 
wheels has been recently patented by 


Mr. J. Whittaker, of Oldham, who claims the 
combination ef a slide having a universal joint 


all with a mould carrier having similar play. The 


invention is applicable to wheel moulding 
machines of various constructions, the object of 
the invention being to adapt such machines to 
the special purpose of moulding helical or double 
helical toothed wheels, wherein the teeth are 
parallel to each other, but are at an angle to the 
axis of the wheel, or what are known as skew 
bevel wheels. In moulding wheels by machinery, 
it is usually the practice to withdraw the pattern 
from the sand either vertically or horizontally, 
according to the construction of the machine, or 
the wheel to be made; but it is diflicult or alto- 
gether impracticable to withdraw the pattern of 
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teeth of the above-described class from the sand 
by the ordinary maehine, and in order to facili- 
tate the moulding of this class of wheels, the 
tee attaches to the ordinary machine a 

ide so constructed and arranged that it can be 
adjusted at any angle, so as to work either hori- 
zontally, vertically, or didgonally as may be 
required for withdrawing the patterns of this 


class of teeth from the sand. The mould carrier 
is also attached to the slide by a universal joint, 
so that it can be set at any required angle with 
regard to the slide, and by these means helical 
or skewed toothed wheels can be moulded by 
means of the ordinary moulding machine. In 
the drawing, which is a side elevation, it will be 
seen that the slide A A is fitted with a universal 
joint BB}, the former part B of which works on a 
vertical axis, and the latter B' on a horizontal 
one, se that it can be set to move diagonally to 
ar ango required. The arm or mould carrier 
CCis provided with a similar universal joint 
DD: for the same purpose, and it will be evident 
that by the combination of these two universal 
Lago pot only can 115 slide ie set to ae to 

diagonally at any angle required, but 
that also the mould carrier may be adjusted to 
any desired angle with to the alide, and 
hence the ee of helical spur wheels and 
skewed bevel wheels will be greatly facilitated, 
as the mould or pattern cau be caused to enter 
and leave the sand in any direction and at any 


angle. 


NOTES ON CASSEGRAINS.—III. 
By Dez. Rorsrox-Pidorr, F.R.S. 
Construction. 


| my last article (March 27, p. 72) the word 
focus is omitted, and the sentence should 
read: The small convex being 20°9in. outside 


or beyond the convex focus, a cone of light con- 
verging thither will almost exactly fill the convex 
with light coming from an 18in. mirror, with 
the condition that the convex is 3y;in. in 
eas i ö F 
e have not done yet with magnifying 
ails It so happens that we can get race 
or it which gives an interesting method of find- 


ing the value of (2), the actual distance between 
the big focus, F, and the little focus, f; for we 
have two equations— . 


M=F .,, and 


S 


Now, f and F being given, z is known. Ex- 
ample.— In my Cassegrains— 
M = 129: f = 28}, 
Then— 281 285 

z m 120 1 bes" 6°28 = Ff. 

28% 

It is clear, then, the focus of the convex must be 
placed about 6}in. beyond the focus F, or the 
convex surface be placed 223in., nearly, behind 


the big mirror’s focus F. 

In designing the Cassegrain several points are 
indi ble. 

1. The diameter of the convex should exactly 
equal the diameter of aperture in great mirror, 
and be about one-sixth of it. 

In my Cassegrain I ordered convexes of 40, 


ard and 16in. These had all to be adjusted to 
different positions, in order to throw the final 
image 16in, behind the aperture in the parabolic 
mirror. The focus F of this latter was 129in. It 
may be interesting to note the effects and positions 
of these appliances as regards change of focus. 

In focussing with the 40in. convex by calcu- 
lation, the eyepiece has to be shifted about 14 
times faster than the convex—i.c., if convex is 
focussed 1-14th in., the eyepiece must be shifted 
above lin. further away. Some heavy calcula- 
tions are requisite for determining the results 
embodied in the accompanying table. I now 
proceed to the interesting question—the effect of 
slight movements in focussing with the convex 
mirror upon the position of the eyepiece. 

The Change of Focus in Cassegrains. 

The Cassegrain can, in my opinion, become 
highly popular, especially in instruments of 
large size. At the present moment I propose to 
refer to an untouched point, the change in the 
final focus arising from small movements of the 
convex mirror. I take a case. Let 


A F be sidereal focus of concave, 129in. 

sidereal focus of convex, 40in. 
A f? distance of final focus from concave, 107in. 
A B distance of convex surface to concave, 99{in. 


I now A sh doo to move the convex gradually 
nearer to the concave and calculate the effects; 
as B moves towards A, /' moves a small space to 
to the left, i.e., A f? increases. 
F A “BF 7 

At 107in, for Bf’ the ratio of the varia- 
tion of the position of f: the final focus for a 
given small variation in the position of the convex- 
4 1 to 133. When B/ reaches the value 
120, the ratio becomes 1 to 16. In other words, 
position of the concave is, so to speak, 16 
times more sensitive than the eye focus. At 


Tasutan RzsuuTs prox Csaxsaina Position OF a 
Coxvex or 284 FOCUS, COMBINED WITH A CoNOAVE or 
1291x. FOCUS. 


i Dist. of con- 
Dist. of cenvex 
from 2 the eye vex from | Radius of aa ir of 
Bf. 
1 = 2637 

116°545in. A 
119°182in. Ar = 2784 
; " Ai = 2839 
191°916in. 
124°775in. AS RM 
15 Hi = 3063 
180°766in. 


present this state of things requires the small 
convex to be moved in change of focus by means 
of a distant screwed rod, or cord, as in the Mel- 
bourne monster Cassegrain ; but it may fairly 
be expected that the foci may in time be brought 
to such a position as may permit focussing by 
the eyepiece. I have indications of this desir- 
able result already. In the achromatic telescope 
it is well known that any instrument whose 
focus is not sensitive to the 1-50th of an inch 
change in the position of the eyepiece is of no 


TABULAA View or THE Focat Cuayags FOR VABIATIONS If THB Posrriox oF THE Convex Minnon. 


. Ratio 
Conca ve Convex Focus Dist. be- . 
Inches | to final| to of 


R tween 
B F. Bs. focus Conca ve Con- Rie 
° Af. Focus F.] vex.| AB and 
AB 
| 85 
29˙12 107 74 29:12 | 40 | 993 184 
29°19 108 9˙2 29:19 | 40 | 98 1377 
99°26 109 9 2926 | 40 | 99°75 |14 
29} 110 |1 29} 4) | 99°66 | 14-1 
29°40 111 | 11°4 29'4 40 | 96 |142 
99°47 112 | 1256 2947 40 | 995 |1438 
29'532 | 113 | 13°6 2053 | 40 | 995 |14°6 
99°610: 114 | 146 29°61 | 40 | 994 |148 
| 115 | 15°67 | 29°67 | 40 | 993 15 0 
29746 | 116 | 16°75 | 20°74 | 40 | 993 | 152 
117 |178 4980 | 40 | 991 |158 
2987 | 118 | 1887 | 2987 40 | 990 |155 
29°94 119 | 19:94 29 937 40 | 90 |158 
20 120 | 2n | 30 990 |16 


— 
Cc 


REMARKS. 


Atie eye focia Marae nie nS] 


power be increased to 120 at the last. 


as the convex for this value of A B, the distance between mirrors, 
power increases in the ratio of B/ to B F, and if ane 


yepiece give power 107 for the first position, the 


The ratio of variation is as the sqnare of B/ to the square of BF, Example (111)? : (20°40)? : : 121 : 192. 
Note.—A/ changes very nearly as fast as B/ diminishes, a remarkable property. If BF gains an inch, so w:ll A/. 


Here a 
to the concave. 


» in the final focus from the 2nd position amounts to Sin. for a movement of half an inch of the convex 


Remark.—The actual changes, not between convex and final focus, but between convex and foous of corcave B F, are 
nearly 7-100ths for each increase of B/ au inch at a time. 


Power increased from 107 to 120 by moving convex jin. nearer concave mirror. 
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extraordinary quality. Here achange of 3-100th 
of an inch for Bf! = 112 throws f' lin. further 
from the convex. I have observed that the 
number of the diffraction rings presented by a 
star of the second magnitude can be decidedly 
changed with a very small focussing distance of 
the eyepiece. In an instrument of exquisite 
quality this valuable test of exalted beauty of 
definition may be applied—but at present, alas, 
for astronomical weather !* i 
These differences put into round numbers are 
2'6, 2:7, 2:8, 2'9, 3°0, with a second difference of 
0-1 nearly, showing that B f: increases in arith- 
metical progression very nearly by the tenth of 
an inch for the same increase of distance between 
the convex and the focus of the big mirror (the 
5 Whoever wishes to test the perform - 
ance of his Cassegrain should never be satisfied 
till he has tried a considerable number of con- 
vexes against one standard parabolic concave, 
which can be essentially tested as a Newtonian. 
I possess six different convexes. The optician 
matches the various lenses of a microscopic objec- 
tive with almost endless industry, now trying 
this pair, then that, till he obtains a minimum 
aberration for white, or for coloured light. In 
the Cassegrain we have only to deal with the 
aberration of homogeneous rays, and, therefore 
(neglecting eyepieces, which themselves are 


deeply afflicted with optical error), the question 
is one almost entirely of ‘‘ marrying ” 
the curves of the mirrors. A great variety 


of combinations practically are possible. 
To match a convex to a given concave is 
a difficult affair. If we plunge into the 
vivid phenomena given by solar discs in penal 
favourable air by splendid telescopes, and tabulate 
the niceties of change in the di tion rings 
discoverable, both within and outside the best 
focal point (a course of philosophy during two 
favourable springs I do not again desire to under- 
take), doubtless we may arrive at strong conclu- 
gions for or against our favourite mirrors. For this 
. a small lens of the ird of an inch focal 
an den gives splendid results placed to the north 
with the sun brilliantly shining upon it ata 
convenient distance—6Uyds. or more (Calver, I 
believe, prefers 150). Beyond 40yds. or 60yds. 
I have found the terrestrial radiation and 
warm-air currents excessively annoying ex- 
‘cept in the early part of spring, or even 
May. Daylight testing is then a pleasure 
—between 9 and 10 a.m.—after that hour the 
solar heat causes too much radiation and at- 
‘mospheric undulation. I believe Schwabe 
chose the hour of 9 a.m. for solar spot observa- 
tions, and, at that time, the air seems to be 
- comparatively still and free from heat currents. 
Then is the time to test the focal changes 
wrought by slight focal displacements. 


(To be continued.) 


' TRE MUSICAL SCALES OF VARIOUS 


NATIONS. 


LONG and elaborate paper on the Musical 
Scales of Various Nations, was read the other 
day, before the Society of Arts, by Mr. Alexander 
J. Ellis, F.R.S., but we can afford A only for 
the following extracts. The paper be found in 
No. 1688 of the Journal of the Society, and is mainly 
oomposed of matter that is entirely new, which has 
deen together only by laborious research, 
- and has been prorata in a novel shape by Mr. 
Ellis, assisted by Mr. A. J. Hipkins. 
In my History of Musical Pitch,” I defined 
Tce the pitch of a musical note to be the number of 
‘double or complete vibratio 
wards, made in each second by a particle of air 
while the note is heard; and I gave a full account 
of the methods by which this is ascertained, and 
showed how, by means of a sufficiently long series 
of tuning- forks, first, their owa pitch, and the 
itch of all other notes of sufficient duration which 
all within their compass can be ascertained to one 
vibration in ten seconds. I chiefly used the forks 
of the late celebrated Scheibler for that paper. For 


y 
pitch of all the other notes in a particular system 
of tuning.” By that system we are therefore able 
to tune all the notes on an instrument. These 
notes, when sounded in succession from the lowest 


to the highest that is, from that which has the |P 


„ Garrison Gunner.“ whose lettars I have admired 
for years, does not seem to be aware that night refiectors 
can be made so as to resist atmospheric tarnish. _ 


backwards and for- | P 


smallest to that which has the largest pitch number 
—forms the scale of the instrument, from which are 
selected the notes used for any piece of music form- 
ing the scale of that composition. The word scale 
properly means ladder, because the notes thus 
sounded give us the sensation of ascending by definite 
distances. An interval between any two notes is 
the sensation of the distance p over in pro- 
ceeding from the first note to the second. It is 
measured properly by the ratio of the smaller pitch 
number to the larger, or by the fraction formed by 
dividing the larger by the smaller. When these 
ratios are known for each successive pair of notes, 
the scale iteelf is knewn, for means then exist for 
taning the whole scale when one of its notes is 
given. Clearly, if we assume, for the purposes of 
calculation, that the lowest note makes une vibra- 
tion in a second (which could not be heard as a 
note), the ratios mentioned would give the oorre- 
sponding numbers of vibrations for each note, and 
esa 0 by the real audible number of 
vibrations in the lowest note, would give the abso- 
lute pitches of the actual notes heard. These ratios, 
therefore, are the important matters to ascertuin, 
and they are said to give the relative pitch of each 
note in the scale. The absolute numbers, which is 
what engaged my attention last time, are now of 
little consequence. We do not want to know how 
to tune in any particular pitch, but how to tune at 
any pitch whatever. Hence it is the law which 
determines the relative pitch that we wish to find, 
or, in other words, the system of ratios or of their 
. Now these ratios convey no conception 
whatever to the musician, who, without considerable 
instruction, can attach no musical meaning to such 
ratios as 2: 3,3: 4, 4: 6, 6: 6, 6: 7, 7: 8, 8: 9, 9: 
10, and so on. Hence some other way of expressing 
them is . for describing scales. 
It will not be, pe , too great m assumption Be 
pre-suppose every one present is acquain 
with pianoforte, and knows that it is divided 
into sets of tones called octaves, and that there are 
twelve digitals, or finger keys, to each octave, seven 
long and white, five short and black. But perhaps 
every one may not know (as he ought to know) that 
the object of the tuner is to make the interval (or 
sensation of distance or ascent) between any two 
notes answering to any two adjacent finger keys 
throughout the instrument precisely the samo. The 
F or tuning nd is the 
equa perament or „ an 0 
aaan at present used hout Europe. For 
e purposes of measurement, I must assume that 
the tuner has succeeded, although I am bound to 
say that no tuner ever has as yet succeeded per- 
fectly, on account of the difficulty to be over- 
come. Then we say that the interval of an octave 
is divided into twelve equal intervals called semi- 
a 


ear has yet succeeded in hearing interval of 
one cent between two notes played in succession. 
Even the interval of two cents requires very favour- 
able circumstances to ive, although five may 
be easily heard by ears, and 10 to 20 ought to 
be at once reco by ar singers and tuners. 
When the two no re played at tho same time, 
these 2 cents make a distinct difference in con- 
sonances, and 6 cents are felt to be out of tune. 
The tuner has constantly to deal with intervals ef 
from 2 to 22 cents. and he corrects his ear by 
playing the notes together. If, then, I say that a 
0 interval has 316 cents, 1 mean that it con- 
tains 3 semitones (counted by the keys on a piano) 
and 16 cents or a very little more. But how are 
we to determine the number of cents? By finding 
the interval ratio already mentioned, which is best 
ascertained from the absolute pitch numbers of each 
note, and may be approximately ascertained by 
taking the ratio of the sounding lengths of two 

ieces òf the same musical string, when they are 
in unison with the two notes as determined on an 
accurate monochord. Having found these two 
numbers, the discovery of the number of cents is a 
mere matter of arithmetic. 
cents have been ascertained by the process, a scale, 
which I particularly leave unnamed, is written 


thus: 


Vib. 270 308 357 411 470 640 
Cents I. 228 II. 266 III. 244 IV. 232 V. 240 I’. 
Sams 0 228 484 728 960 1,200 


Here I., II., &c., are the notes of the particular 
scale. of which are here five, I’. being the octave of 
I. The numbers between these note-symbols show 
the number of cents in the interval from one to 
the other. The numbers under them show the 
number of cents in the interval from I. to the note 
in question. The number above is the absolute 
itch number of the note as already defined, that 
is, the number of vibrations which it makes in a 
second, as found from observations. But this ma 

be omitted when merely the relative pitch is wanted. 
Of course, practice preceded theory in music as in 


When the numbers of | I 


everything else. The sound of a fourth was per- 
fectly well known to singers and ole 1. long be- 
fore it was dis>overed that the whole length of a 
string and three-quarters of its length, when 
plucked, would give this very interval. Bat this 
once found, theory followed rapidly, and intervals 
were defined by lengths of string with t 
minuteness. It was the ratio of these lengths of 
ing that was used to determine the intervals; 

and it is only of recent years that these | 
were found to be inversely proportional to the pitch 
numbers of the notes, and then these pitch num 

to all musical sounds, an 

only, became 2 


which were ee 
not to those of strings 
employed. The property just named, that the pi 
numbers of notes are inversely proportional to the 
length of strings produce them is, unfortunately 
uite true only for a heavy perfectly flexible and 
castio mathematical line, limited by mathematical 
points, and any attempt to divide a real string of 
wire or catgut by bridges or frets fails for several 
reasons. In the case of frets, the pressure of the 
finger behind the fret increases the tension of the 
string and increases the pitch. This circumstance 
is of great . in the Indiau vina, which 
has very hig frets, so that the pressure of the 
finger behind the fret can easily raise the pitch of 
the note by a semitone, that is 100 cents or more. 


Even in the modern guitar the intervals are sensibly 
sharpened.: Hence the lengths of the for 
the principal intervals can only be termed a happy 


guess ; and it remained for quite recent observers, 
such as Helmholtz, to establish, by ye in- 
struments, that the actual ratios of vibrations for 
the consonant intervals was precisely those which 
are now well known, and could not be any other. 
Thus it was possible to have a theory of the scale. 
The theory implied exact measurements, all very 
well for instrument-makers, but not for musicians, 
who have only one standard to go by—their own 
ear, that is, their own appreciation of interval or 
relative pitch. Some musicians, like the Indian, 
FC 
0 an vs eve 0 
the ear. In this country race kea f with tho 
pianoforte, harp, and violin, all of which are tuned 
exclusively by ear. For the harmonium, indeed, 
‘* beata” are available, but they are rarely used. 
On the contrary, organ-tuners are accustomed to a 
rough appreciation of the occurrence of beats, but 
fow of know the exact numbers, or und 
how to employ them properly. Hence, as we ma 
expect, tunings by ear, or the actual notes produ 
in the scale by a tuner, seldom or never give pre- 
cisely those intervals which theory lays down. It 
seemed to me advisable, before trying uncivilised or 
semi-civilised nations, to see how we good English 
tuners could tune. Mr. Hipkins, who the 
possible means of knowing, says that it takes a 
quick man three years to learn to tune a piano pro- 
perly. We may take it for ted, then, that most 
ge are improperly tuned. Now, in order to find 
e scales which I have to communicate to-night, 
there were two courses only open—theory and prac- 
tice. For Greece, Arabia and Persia, India and 
Japan, treatises exist, giving the scales more or less 
accurately ; probably also for China, but they were 
not accessible to me. Where I oould find these 
couched in intelligible language (very far from 
being generally the rule), I was glad to follow them, 
as asl showed what those best able to judge con- 
sidered to be aimed at in tuning. But the treatises 
that furnish accurate numbers are confined to Greece 
and Arabia, with Persia. Indian treatises rather 
ostentatiously eschew arithmetic, so that in reality 
their hory epends on oral tradition. In India, 
in China, in Java, and the various sa 
countries, there was no accessible but the in- 
struments, and haps (as at the Aquarium in 
1882, the International Exhibition of 1884, and the 
Japanese Village in 1885), native musical 
on a visit to England. Now, any musical instru- 
ment on which a native can play to the observer 
furnishes a set of notes actually produced, and 
these can have their pitch numbers de ined with 
more or Jess certainty. In this way I was fortunate 
enough to get thirteen scales, five Indian, seven 
Chinese, and one Japanese, all recorded in numbers 
of vibrations, by the kind help of Mr. Hipkins. 
ents without a native performer seldom 
record themselves. Wind instruments, of co 
require a native practised musician to blow, because 
the pitch can be greatly varied by the style of blow- 
ing. Stringed instruments without frets, or with 
movable frets, are also worthless without a native 
layer. A stringed instrament with fixed frets 
like the ordinary guitar), is, to a certain exten 
available. If there are several strings, the law 
tuning them is generally unknown. But if there 
are many frets on one string, enough to cover an 
octave (as on the guitar), then by m g the 
vibrating lengths of the strings from the bridge to 
the edge of the fret next to the bridge, we can ap- 
proximate to the relative pitch of the scale of no 
which would be produced by sounding the string 
when properly stretched. The absolute pitch it is, 
of course, impossible to discover. That can onl 
be obtained help of a native performer, an 
would probably differ from one performer to 
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another, for I have discovered nothing like a stan- | 2. Minor mode in three forms :— 


anywhere. We have not yet arrived at 

fixing a standard pitch even for Euro There are 
some instruments which play themselves. Anyone 
with proper tuning forks could count the pitch of 
the notes in a piano, dulcimer, harmonium, or 
organ, when they have once been tuned, provided 
they have not since had an opportunity to get out 
of tune, as such instruments so easily have—the 
harmonium least. The Chinese Sheng (and Japa- 
nese Sho) are reed instruments, not easy to sound 
certainly, but prosumibiy rendering very nearly 
the sounds to which they have been tuned. The 
main instruments of uncivilised music, however, 
are flutes, bells, gongs, and harmonicons, consisting 
of bars of wood or metal. Itis the last which have 
enabled us to ebtain the pitch of the notes used 
even without the assistance of native players. Un- 
fortunately, such harmonicons are apt to fall out of 
and and their intonation is inj by travelling, 
and (especially the wooden ones) by damp. Hence 
there is no practical way of arriving at the real 
pitch of a musical scale, when it cannot be heard 
as played by a native musician; and even in the 
case, we only obtain that particular musician’s 
Faning of the scale, not the theory on which it was 
founded. To reverse the process, to go back from 
the best we can do with the instrument to an hypo- 
thesis concerning the relations intended, is very 
risky indeed. We certainly ought to do the best we 
can in this way, but we should never forget to give 
the observed data whence our hypothesis is derived. 
After all, we have only determined the notes used, 
not the scales copes for any piece of music. It 
would be impossible, from our knowing the twelve 
semitones to the octave used in Europe, to determine 
the double form of the major scale (without and 
with the grave second), and the triple form of the 
minor (without and with the major sixth and 
seventh), not to mention the so-called ecclesiastical 
modes. Soin other countries. Here we are thrown 
entirely on theorists or information from natives,and 
where these fail us, we only know the notes em- 
ployed, not the scales e by selecting some of 
In a few cases these are known, but in 

others we can only guess. There are, however, two 
distinct kinds of scales, considered as divisions of 
the octave used in playing airs. In the first, be- 
tween a note and its octavo, six notes are in j 
and the octave derives its name from the circum- 
stance of being the eighth note, including both ex- 
tremes. Occasionally two or more notes are left 
out, and occasionally one to three are inserted as 
alternative notes. But the main run of the scales 


only four notes between the first and what, from 
European habits, we still term the octave, which, 
however, is now the sixth note, both inclusive. 
These scales have in later times been often filled up 
by inserting two other notes; but these are clearly 
intrusive, and in the most typical case, Java, it has 
not been done. These scales are, therefore, termed 
8 They are found in the South Pacific, 

ava, China and Japan, and it is believed, from the 
nature of older Scotch, Irish, and Welsh melodies, 
were used by the Celts. Of the musio of Egypt we 
know nothing; the instruments preserved, and 
their pictures, do not suffice to give a scale. We 
cannot tell what influence Egypt had on Greece. 
We do not know whence Greece derived her music 
3 Persia is a possible source. Different as all 
are in 


„ 1 eee _ Ack 
y, it was necessary to alter e 

intervals alghiy. The principles on which this was 

FCC ee io my second edition of 
o i ‘ 


Itz, A 
truded here. "Rie final result, however, ma 


the equal temperament which reduces 
scales to the following :— 
1, Major mode. C 200 D 200 E 100 F 200 G 200 
A 200 B 100 c. 
2. Minor mode, three forms :— 
O 200 D 100 E fl. 200 F 200 G 100 A fl. 200 B fi. 


200 o. 
oy 100 E fi. 200 F 200 G 200 A fi. 300 B 

6. 
Sa P 100 E fl. 200 F 200 G 200 A 200 B 

0. 
This intonation, as I explained in my r on the 
“History of Musical Pisah,” is only about 40 years 
old in England. The scales played before that 
time at the Philharmonic concerts, and on all 
Organs, though probably never heard from unac- 
compa part singers, were in mean tone intona- 

aoe 


1. Major mode. C 193 D 193 E 119 F 194 G 193 
A 193 B 1170 


C ero E fl. 193 F 194 G 117 A fl. 193 B fl. 
3 
Cc 1 fl. 193 F 194 G 117 A fl. 269 B fl. 
C 193 D 117 E fl. 193 F 194 G 193 A 193 
B 117 C 


The object of all these es was to reduce the 
number of necessary notes in the octave to 12. The 
last, or mean tone system, perfected by Salinas in 
1577, prevailed over Europe for nearly 300 years. 
As long as only three sharps, F sh., C ah., and G sh., 
and p fiats, B = and E fl., 8 required, it ad- 
mirably answered its purpose of furnishing organs 
with endurable harmonies. But modern musio re- 
quires perfectly free modulation, and the equal 
temperament was the only one which would fur- 
nish this within the limits of twelve notes to the 
octave. Hence, notwithstanding the harshness of 
its chords, arising from the andue sharpness of its 
major third, , and seventh, it has prevailed 

y, and many modern musicians are not 
even aware of its nature and defects, or that there 
ever was any other possible intonation. Mr. Ellis 
then described at length the musical scales found in 
Persia, Arabia, Syria, and the Scottish Highlands; 
those found in different parts of India, in Siam, 
Singapore, Burmah, West Africa, South Pacific, 
Java, China, and Japan. In concluding, he sum- 
marised the facts as follows :—First, the relation of 
the octave, naturally given by the voices of boys 
and men, is naturally recognised, although not 
always correctly tuned on the instruments examined. 
At this we must not be surprised, for it is often in- 
correctly tuned even on modern pianos. The next 
interval most menerally epprocia tod is the fourth. 
All Greek music, and hence all modern European, 


as well as all old and mediæval music, is founded on | n 


this interval. The fifth seems to have been rather 
appreciated as the defect of the fourth from the 
octave, though modern tuners find the fifth much 
easier to appreciate than the fourth. The tone was 
apprecia only as the difference between two 
fourths and the octave, or between a fourth 
and a fifth. But, in early times, in the 
tetrachord of Olympos, the ust major third of 386 
cents made its appearance, and with it the just 
diatonic semitone of 112 cents, as the difference be- 
tween it and a fourth. Unless, indeed, as in bd pre 
the semitone was tuned by a kind of guess, the 
major third obtained as the defect from a fourth 
—and this seems to be a very likely hypothesis. At 
any rate these intervals (assumed by Helmholtz as 
15: 16, or 112 cents, and 4: 6, or 386 cents) were 
soon ousted by the strict system of fourths, on which 
the later Greek scale was formed. In Arabia and 
Persia, however, other distinctions came in. The 
old division of the fourth into CD E fl. E F was 
disliked, the E fl. of 294 cents from C was felt to be 
5 ir P possible to ; . tempered 
nearly as our 
third. but retained the od E 408 cents. The divi- 
sion was then practically our equal one of 0 100 
200 300 400 500 cents. But there was a lutist called 
Zalzal, who evidently disliked these 300 and 400 
cents, and introduced the halfway-house or neutral 
355 cents, where the ear is unable to determine 
whether the interval is major or minor. This 
tically employed the trumpet scale 8:9: 10: 
1: 12, for 10: 11 is 167 cents, and 11: 12 is 151 
cents. An entirely new interval was thus intro- 
duced, and seems to have struck deep root, the in- 
terval of three-quarters of atone. The medizxval 
Arabic system drove it out of classical musical 
scales, by continuing the number of fourths to 16 
using, therefore, 17 notes, which gave very artificial 
scales, gen riy Do Dg on the old Greek, but 
often tly diverging from them, occasionally 
e even eight notes in a scale. The later 
Arabic forms, by dividing the octave into 24 equal 
quartertones, sufficiently reconciled Zalzal and the 
mediæval musicians. But the normal scale was 
Zalzal’s of 0 200 350 500 700 850 1000 1200 cents 
and this scale we imported into England, and stili 
ess in the Highland bagpipe, which has not yet 
harmonised. The attempt, however, to con- 
form to the other Arabio scales led to sharpening 
or flattening any of these notes by a quarter of a 
tone, which was one of their Sorosi; thus producing 
a large number of varieties. Now, did India draw 
upon Arabia, or conversely? In India we have a 
remarkably complex system. First a scale very 
like our major, but with a sharpened sixth of 906 in 
place of 884 cents. There was consequently a 
separation of the scalar intervals into three kinds, 
major, minor, and half tones, and these were sup- 
to be divided into four, three and two equal 
pa ctively, which I have called degrees. 
cally these, being produced by shifting frets, 
ing on strings behind the fret, or deflecting 
them along the edge of the fret, were never precise, 
but were always about or slightly exceeding a 
quarter of atone. Then came the habit of altering 
the intervals by a degree, which is extremely like 
the Arabic quartertone system; although it must 
have been generated independently, yet it certainly 
ee, produced in the different modes and 
modelets, those three-quarter tones which in Arabic 


music we owe to Zalzal. China and 0 intro- 
duced nothing new beyond the original limitation 
of the scale to five notes, which arose, in fact, from 
the divisions of tetrachords into two parts oniy, for 
example, a semitone and major third, like those of 
Olympos, whose very division we find in the popular 
music of Japan, or else into a tone and a minor 
third, the thirds arising in each case as defects of 
the first intervals from a fourth. Such tetrachords 
were then either conjunct or disjunct. But th 
were always capable of being completed into 

scales, as has been actually done in Japan, and 
possibly in China. On the instruments as tuned or 
played by natives, China offers many examples of 
the three-quarter tone interval. But neither China 
nor Japan, any more than Europe, have reached 
the complete Quartertone system, which we find 
in Arabia, and 5 in India. On the other 
hand, Japan at least, and China also, according to 
Amiot, have attained to a system of twelve, more 
or less exact, equal semitones. The double penta- 
tonic system, as developed in Java, is, however, 
something new and entirely different from the 


Chinese and Japanese. The first system seems to 
be formed by taking the fourth flat enough to give 
practically, a division of the octaves into five equal 


pentatones. Remarkably enough, the fourth note 
of the scale thus becomes very nearly indeed the 
natural harmonic seventh of the first note. But 
upon this system, if I am correct, both fourth and 
fifth are defective, the fourth being flat, and the 
fifth Whatever be the theory of the scale, 
this fact is certain, and it entirely destroys the 
assumption of the necessity of founding a scale 
upon the fourth or fifth. This is further confirmed 
by the second class of pentatonic scales in Java, 
oe ernie pio, although they adopt intervala of very 
to 0 O in ils of very 
arty 100, 160, and 300 cents t is nearly semi- 
three-quarter tones, aud minor thirds. This 
system has = fund of seven notes to the octave, and 
out of this fand it selects different sets of five to 
form a scale. Whereas, then, in the first system no 
interval betwéen consecutive notes in so small as a 
tone, or 20 large as a minor third; in the second 
system, differences of 100, 160 (rarely or never 200). 
300, 400, 450, and even 650 cents occur. The 
set of scales are therefore remarkably uni- 
form, the second as remarkably diverse. Another: 
sin difference is that in the 
fourth is flat, and the fifth sharp; but in the 


conclusion is that the musical 
soale is not one, not na nor even founded 
necessarily on the laws of the constitution of 
N sound, e worked out by nen- 

oltz, but verse, very an , 
Aaii us. Ache same time the contributions £ 
have been able to offer towards the study of this 
vast subject, are, notwithstanding the inordinate 
length of my paper, relatively very small and 
manifestly extremely imperfect in observations. 
They really require completion by the long and 
careful observation and study of many physicists who 
have some notion of music, rather than of musicians 
whose ears are trained to particular systems with. 
but slight knowledge of physics. 


( 
veloped. The 


MALT AS FOOD.“ 
By J. MILNER FoTHERGLLL, M.D. 


MER as food has a great future before it. In 
the process of malting (which is a rapid ger- 
mination) a distinct change is brought about in the 
seed. By the action of the diastase the insoluble 
starch is converted into soluble dextrine, which 
goes sweet in the mouth, so near maltose is it. The 
malt-combings, which are too rich in albuminoids 
for the brewer’s purposes, are useful when malt is 
looked at as a food. Malt contains d (some 
diastase), soluble albuminoids and phosphates, and 
when ground is an admirable food, while it is not 
expensive. Its taste is pleasant. It can be made 
into a pudding with an egg and some milk, and as 
such is palatable. It can be made a constituent of 
a milk pudding with advantage. When the brewer 
haabe his t with hot water the diastase remain- 
ing in the malt converts the dextrine into maltose, 
which the yeast (next added) breaks up 
into alcohol and carbonic acid gas. The 
best white malt is not heated to more 
than 190°, as the diastase is acted upon 
in kiss et a heat above that point. Maltose is 
a sugar which does not readily undergo the acetous 
fermentation, and, therefore, as Dr. Mitchell Bruce 
points out in his “ Materia Medica and Thera- 
pontes, „will not give n 5 asoiy and 
yspepsia.”” This is a great matter, as the oa 
sages the cook adds to stewed fruit and milk 
puddings readily undergoes the acetous fermenta- 
tion in many stomachs. The lævulose sugar of 
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fruit, like maltose, readily undergoes the alcoholic 
but not the acetous fermentation. Maltose being 
lees powerfully sweet than cane sugar, a greater 
5 is necessary to sweeten the pudding. If 
e raw starch, semolina, sago, or tapioca be first 
put in the dish by itself, end placed in the oven for 
an hour (taking care not to have it burnt by the 
oven being too hot), not only are the starch cells 
cracked, but a certain conversion of the starch into 
dextrine takes place. If to this be then added an 
equal quantity of ground malt and some hot milk 
poured on, and the dish be allowed to stand a few 
minutes before being put into the oven again, the 
diastase of the malt acts upon the farina and con- 
verts it into dextrine and maltose. Dextrine and 
maltose being soluble, the pudding is very thin. 
Such a pudding is admirably adapted for invalids 
and dyspeptics, as requiring scarcely any digestion 
in the body. For those with whom ordinary milk 
puddings produce acidity, such a pudding is 
specially suitable. Ground malt may be added 
to, fresh milk, and forms an ad ble food 
io cases of acute disease. Baked flour perhaps 
oes better with meat broths, to which it gives a 
gh food value. (Well-baked flour requires but a 
touch of saliva to render it soluble, and, added to 
meat broths and gravy soups, renders them v 
nutritive.) Malt, being sweet, goes better wi 
milk, or app watir, or tamarind-water, or 
lemonade, and gives us a food which being all but 
independent of the digestive act, can be most use- 
fully employed in the sick-room. Beef-tea (which 


silicate of soda boiled with water isthe solution 
which is known in commerce as prepared water- 
glass, of 38 or 66°, that is, containing 33 or 66 per 
cent. solid silicate of soda. This solution is ily 
decomposed by acids, even carbonic acid, and gela- 
tinous silicic acid is separated from it. It must be 
kept, therefore, in well-closed vessels. - 
umerous ways have been suggested to utilise 
silicate of soda for a variety of purposes, but pro- 
portionately few have been found peace: On 
the ground of the fact that silicate of soda converts 
and other porous substances into a hard mass, 
and that it forms a stone-like mass with caustic 
and slaked lime, it was supposed to allow of the 
employment of building material of inferior 
quality. An architect, however, will hesitate with 
right, to use material which must first be given the 
resistance which it does not possess by the aid of 
an artificial means. It has been adopted, however, 
to some extent, as a coating to give the plastering 
of houses more resistance against atmospheric in- 
fluences. Experts, however, object to this usage, 
ana have rae ADEO to the 5 
© ground, w was prepared wi ilicate o 
soda, for the first of the celebrated frescoes by 
Kaulbach in the vestibule of the museum of Berlin, 
is traversed by innumerable cracks, and that in some 
portions of the painting a white film is forming 
upon the paint. This is caused by the transforma- 
tion of the silicate of soda into alkaline carbonate ; 
which untoward circumstances renders also the im- 
4 I pregnation with silicate of soda of building lumber 
alone is scarcely a food) and milk-and-seltzerwater | impracticable, because the wood becomes by it more 
pall upon the palate of the sick person, who craves | likely to rot. The same is the case with silicate of 
variety just as do Hony persons. The adoption | soda paints for iron, as they rather promote than 
of ground malt as a food will solve for us one or | hinder the oxydation of the iron. Only as a paint 
two knotty questions connected with feeding people | for theatrical , Tendering it lees accessible 
when the digestive power is feeble. Drinks like | to ignition, silicate of soda has been adapted with- 
lemonade, made with malt instead of cane-sugar, | out restriction. 
would not only not go sour in the mouth and| As 
stomach, but would contain some phosphates and 
-soluble albuminoids, and so form admirable bever- 
agesin pyrexial states. The many malt extracts 
-now in the market are well adapted for such end. 


their internal condition is due to the effort on the 
part of the molecules to rearrange themselves in 
accordance with the altered conditions, which is 
strong enough to produce a profound optical dis- 
turbance, but is not able to pull to pieces the 
crystalline form. Boracite crystals at ordinary 
temperateratures are, in fact, a kind of 

composed of optically orthorhombic portions 
enclosed in the regular framework in which the 
substance originally, at a higher 

stallised 


“Pan more recently Klein has shown that leucite 
becomes isotropic at high temperatures, and Merian 
obtained a similar result for 5 ; thus it 
seems very probable that many o substances, 
like et, analcite, perofskite, senarmontite, &p., 
which show optical properties in no accord with 
their external form may be satifactorily explained 
by the assumption that they are dimorphous. 
Another class of substances like potassium sul- 
phate, leadhillite, aragonite, &c., whose optical 
properties at ordinary temperatures are in perfect 
accord with their crystalline form, have been shown 
capable of transference by increase of tem 
to a state where their optical properties have a 
higher grade of symmetry, and consequently are no 
longer what the form would require, ¢.g., both 
orthorhombic aragonite and monoclinic l 5 
become uniaxial when sufficiently heated. Ameri- 
can Naturalist. 


NEWTON’S FERROCYANIDE 
DEVELOPER." 


N November of last year, Mr. H. J. Newton, of 
New York, published the formula of a new 
developer, which differed notably in its composition 
from any other in general use by the i Se 
world. It was claimed for it, that it presented ad- 
vantages in requiring onya MIRRI e we of 
the plate, and gave full detail with plenty of 
density—in short, was a powerful yet controllable 
developer, and wasa step :in advance of most of 
the developers now in use. The formula is as fol- 
lows :— z: 
No. 1. Water 9} ounces 
Carbonate of soda ...... 480 grains 
Yellow prussiate of potash 480 „, 
Sulphite of soda 2 0 0 0 160 99 
No. 2.— Water 9 ounces 
Chloride of ammonium .. 510 grains 
Solution of one drop of 
H. SO. in one ounce of 
water e 6 % % % 06 1 dro 


Per 

added to the hot liquid soap on being dipped from 
the boiler, and vigorously stirred in until nearly 
congealed. It is claimed that the alkaline cebaceate, 
which in hard water causes the formation of an in- 
soluble lime-soap, which settles upon the tissues as 
CFF 
m operations, is m e 
silicato which causes dimasan of neato of lime 
and free silicic acid, both which bodies are easy to 
remove by rinsing. Besides, the alkali contained 
in the silicate of soda acts by loosening grease . p 
and dirt. For this reason it is particularly recom- Pyro (I commercial ounoe) 437 grains 
mended for wool-washing, giving a much cleaner | For a plate 8 by 5, that has roceived a drop-shutter 
product, as is asserted, than soap and soda. As | exposure take— 

another advantage it is claimed that silicate of soda Water . 5 drachms 


_ SOLUBLE GLASS OR SILICATE OF 
1 SODA. 


IN his Manual of Alkalies, Dr. S. Pick says: 
At has been long known that glass is a com- 
Pound of silicic acid with alkali; the other com- 
, binations of silicio acid, however, with lime, e. g., 
| Were 5 as. unimportant, until Prof. Fuchs, of 
Munich, showed (1818) that by the fusion of silicic 
, acid a glass-like mass was obtainable, but which is 
„soluble in water, and which he therefore named 
„„ Water- glass.“ He indicated for its production 
_ the formula :— 45 parts quartz powder, 23 anhydrous 


orn dees not cause felting of the wood, and can be NOs lissssei e 
_ soda, 3-charcoal, fased together. Later experiments | applied, therefore, ata higher temperature. Silicate | Also Water.......csccscceees T ” 
, were made to replace the soda by cheaper sodic of soda alone cannot be used in clothes washing, as No. 22. cheats ii 


` combinations. Kitchen salt, for instance, can be 
_ decomposed by silicic acid at a high temperature 
and in the presence of steam, when water- glass and 
hydrochloric acid are formed. Water-glass can 
also bo produced in the wet way, by treating 
natural amorphous silicic acid, which is more 
susceptible to the action of alkalies, with some 
. caustic alkali. Such an amorphous silicic acid is 
flintstone for instance. When pulverized and 
treated with a concentrated soda lye under g atm. 
pressure, it is dissolved in the lye. Liebig proposed to 
employ fossil earth, which is found in large deposits 
and is nearly pure silicic acid, for the production of 
water-glass. According to his method, the earth is 
first calcined, in order to destroy the rest of organic 
matter ; the earth is then aa etely soluble in soda 
lye; only a small quantity of sand remains undis- 
solved and forms a small sediment with alumina 
oxide of iron and lime. 74°5 parts crude, calcine 
soda are dissolved in five times its weight of water, 
and boiled with 56 parts, by weight, slaked lime or 
42°5 parts quicklime. After the lye is brought by 
evaporation to 1°5 sp. wgt. 120 parts fossil earth are 
added; when 2410-245 part swater-glassjelly are ob- 
tained, containing 46 to 47 percent. dry silicate of 
soda, which consists in 73 per cent. silicate acid and 
23 per cent. soda. At the time, when Liebig proposed 
this method caustic soda was not yet an article of 
general commerce, as it is at present. Nowadays 
it is more convenient, instead of preparing the lye 
of soda, to employ a corresponding quantity of 
caustic soda, and briog its solution tothe above 
concentration. More recently silicate of soda is 
manufactured from the fossil earth, which is found in 
Hanover, as follows: Caustic soda lye of 1°22-1°24 
sp. is mixed ina digesting apparatus with stirerr 
with so much calcined fossil earth, that the mixture 
contains l part sodic hydrate for 2:8 parts 
earth. Under3 atm. steam pressure, the solution 
is complete in a few hours ; when the lye becomes 
scon Clear, a dark brick- red sediment being thrown 
down. Care must be taken, however, that no excess 
of silicic acid be employed, in which casea clear 
liquid is hardly obtainable. It is, therefore, only 
possible to produce a solution of water-glass of 1 18 
sp-gr. If caustic soda lye of 1°30 sp. gr. is used, a water- 
glass solution of 1:22 sp. gr. is obtained, which re- 
quires nearly a week to settle. Finely powdered 


0. 75 . 
Thinking it looked good, I determined to give it a 
fair trial, and, judging from an experience of it m 
photomicrography for three or four months, I am 
well satisfied with it. I have not tested it against 
Beach’s potash developer, nor have I yet been able to 
try it in landscape work, but for photo-micrography 
itis admirable. The exposure appears shortened 
by fully one-third, and negatives abounding in 
detail, strength, and density are easily obtained. 
The colour of the negatives is not the nice black- 
and-white given by potash, but is of a strong olive 
brown, and very non-actinic. Owing to this fact, 
care must be taken not to push the development too 
far, or unduly dense negatives will result. 

I do not wish to praise 3 as the 
4 best,“ seeing how many g evelo are 
Ae betore the public, all of which give good 
results when used with intelligence ; but I the 
ferrocyanide developer has advantages in cleanli- 
ness and freedom from green fog, as compared with 
ordinary pyro and ammonia, and is more powerful, 
requiring much less exposure of the plate. uring 
the cold weather of this winter I have found if 
work 5 well, and uniformly bring out 
drilliant and plucky images. 
Ons word by warning: there are some makes of 
lates that will not stand this developer without 
fogging: nalei Drama be used 8 The same ay 
eye Asie id of plates ave received an excessl — 
culiarities were produced, not by twinning, but 88 9 I first tried the developer I get 
y a molecular disturbance due to an internal ten- fogged images on several negatives in succession, 
sion caused by the irregular growth of the crystals. | anch felt inclined to blame the plates, but for the fact 
Klein had even succeeded in proving that the that on one or two from the same box I got nega- 
te parent twinning lines—the boundary between | tives of exceptional brilliancy. These, I terwards 
the areas of different optical orientation—could be | discovered, had received the correct exposure, while 
made to move by raising the temperature, and the | the others were over-exposed and could not have 
interpretation put by the same writer on the inter- | been saved without the use of bromide. After this I 
esting observation of Mallard is very impor eas, as 
g the 


the silicio acid, which is separated in waning 
affects the yarn fibres. This evil is to be remedie 
by the commercial so called composition of silicate 
of soda,’ or white soft soap. This preparation, 
however, is nothing but a solution of 1 part cocoa- 
nut oil soap in 30 parts heated solution of silicate 
of soda 39° B.; after stirring and cooling down it 
forms a soft soap of the consistency of a collection 
of little lumps. 


OPTICAL ANOMALIES IN CRYSTALS 
OF THE REGULAR SYSTEM. 


HE two well-known theories generally advanced 

to account for the action on polarised light, 
exceptionally exhibited by certain regular minerals, 
have recently undergone an important modification 
due to the discovery by Mallard, that sections of 
boracite, when heated above 265° C. (509° Fahr.), 
become pT isotropic. As is now generally 
known, Mallard, Tschermak, and their followers 
accounted for these optical anomalies by what is 
termed ‘‘ pseudosymmetry ’’—1.¢., the imitation, by 
certain crystals, of a geometrical form of a higher 
grade of symmetry than they themselves actually 
ossess, by complicated and repeated twinning. 
Klein, Krocke, and oertain other mineralo - 
gists, on the cone: maintained that the optical 


; : found it best with eve late to start with two 
offering a possible means of reconciling the different | drops of a ten-grain il A solution of bromide 
views which have hitherto existed regarding these | of potassium, increasing the dose to six or eight 
anomalous optical phenomena. Klein suggests that | drops if necessary. Using the bromide I found I 
the fact that boracite becomes isotropic above 205° could count on every plate turning out a success 
8 Pallei that this substance is dimorphous, with a much shorter exposure than I had been 
crystallising in the re system chee and in accustomed to give—fully one-third less, and in 
3 . a | 5 5 w oS some cases perhaps one-half—which is 15 cess 

mperature. e crystals must therefore have orkipe with artificial light. 
been formed at a temperature above 260° C., and advan ge S ben Ko 8 8 


hence possess geometrically the regular shape; By I. H. Jennings, in the Jhotographic News. 
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` SCIENTIFIC NEWS. 


— 


CCORDING to Dr. Gould, a star a little 
below the eighth magnitude, in the con- 
stellation Sculptor, has a large proper motion, 
his Cordoba observations for 12 years making its 
annual motion as much as 6-2” in a great circle. 
It is numbered 158+ in Hour XXIII. of the 
Cordoba Zone Catalogue, and its place is R.A. 
23h. 68m., N. P. D. 127° 59’. The largest proper 
motion in a star rorth of the Equator is that of 
Groombridge 1830—viz., 6.976, as determined 
by Argelander in 1543. 


The Rev. T. W. Webb, M.A., has published 
by Messrs. Longmans a little manual entitled, 
“The Sun: a Familiar Description of his 
Phenomena,” which he thinks may be found 
serviceable in elementary instruction. It is an 
excellent little book, which may be commended 
to teachers and those who wish to learn. We 
hope it is to be followed by a series of manuals 
on the other members of the Solar System. 


Amongst the after-Easter lectures at the 
Royal Institution there will be a series of eight 
On Digestion and Nutrition,“ by Prof. Arthur 

ee, on Tuesdays, April 14th to June 2nd ; 
five lectures by Prof. Tyndall, On Natural 
Forces and Energies,” on Thursdays, April 16th 
to May 14th; three lectures by Prof. C. Mey- 
mott Tidy, “On Poisons in Relation to their 
Chemical Constitution and to Vital Functions,” 
on Thursdays, May 21st, 28th, June 4th; four 
lectures by Mr. William Carruthers, “ On Fir 
Trees and their Allies,” on Saturdays, April 18th 
to May 9th; two lectures by Prof. Odling, ‘‘On 
Organic Septics and Antiseptics,” on Saturdays, 
May 16th and 23rd. The following are amongst 
the probable arrangements for the Friday even- 
meetings: April 17th, Prof. S. P. Langley, 
Sunlight and the Earth's Atmosphere; April 
24th, Mr. W. Carruthers, “ British Fossil 
cads and their Relation to Living Forms”; 
y lst, Lord Rayleigh, “ Water Jets and Water 
Drops; May 8th, Mr. W. F. R. Weldon, “On 
Adaptation to Surroundings as a Factor in 
Animal Development’; May 15th, Prof. Bur- 
don Sanderson, Cholera: its Causes and Pre- 
vention”; May 29th, Mr. J. J. Coleman and 
Prof. J. G. McKendrick, ‘‘ The Mechanical Pro- 
duction of Cold, and the Effects of Cold on Micro- 
phytes.’’ es | 

Local scientific societies can now join the 
British Association as corresponding societies. 
The rules agreed upon by the special committee 
have been printed, and applications to be placed 
on the list should bé sent to the secretary of the 
British Association for the Advancement of 
Science, Albemarle-street, W., before the Ist of 
June next. ara 


The meeting of the Marine Biological Associa- 
tion at the rooms of the Society of Arts, which 
we mentioned on A 101, has been postponed 
from April 13th to May 13th. 


The Scottish Marine Station at Granton is 
progressing apace. In addition to the floating 

boratory, the Ark, which is moored in the old 
„ have now been acquire d 
on , and a building of two stories 
has already been converted into a laboratory 
and museum. It should be understood that the 
establishment is not a teaching station; it is 
intended solely for research, and to the extent of its 
accommodation is open to biologists engaged in 
such work. As lodgings are not readily obtain- 
able in the vicinity of the station, it is intended 
to fit up one of the larger buildings recently 
acquired as a library, with several bedrooms and 
a dining room. The property was formerly a 
tanyard, and the pits are to be converted into 
aquaria. ‘This summer a branch is to be opened 
for two months at Millport, and a trip will be 
made to the west coast for dredging purposes, 
Mr. Mill, the chemist and physicist at the 
station, isat present engaged in testing several 
new scientific instruments, amongst them a new 
anemometer devised by Prof. Crum-Brown and 
Prof. Chrystal, which is intended to be used for 
5 the force of gusts of wind on Ben 

evis. ö 


A rather curious maggestion for rendering sea- 
water potable was made in a paper read before 
the Manchester Lite and Philosophical 
Society, by Mr. T. Kay, of Stockport. He pro- 
poses to change the chlorides by means of citrate 
of ailver, leaving the sodium, potassium, magne- 
sium, &c., in solution as citrates, Sea-water thus 


treated would be slightly aperient and diuretic if 
taken in large quantities, but would be suitable 
for meistening the parched throats of shipwrecked 
mariners, 


An analysis of Dead Sea water has been made 
for the Rev. W. Allan, under the direction of Dr. 
Bernays. The specimen which was taken from 
the northern end of the sea, but not near the 
Jordan, was found to have a sp. gr. of 1 · 1528 at 
15°6° C., and the total reside was equal to 
15,260 grains per gallon, In round numbers 
the salts present were calcium carbonate, 
70gr.; calcium sulphate, 163; calcium 
chloride, 594; magnesium nitrate, 175; mag- 
nesium chloride, 7,388 ; magnesium bromide, 346 ; 
potassium chloride 1,089, sodium chloride 5,106, 
and oxides of iron and aluminium 10, with 
organic matter, &c., 317 grains. The water was 
taken in the month of March; but in the autumn 
and further south, the solid matter is found in 
still larger quantity. 


Mr, Reckenzaun’s electric tramcar was tried 
last week on one of the South London lines. 
With some trifling alterations in details, the car 
will be perfectly successful from the mechanical 
point of view. The question to be determined 
18 the cost of working in actual practice. 


‘t Tho Moon and the Weather is the title of 
a work by Mr. W. L. Browne, of St. Petersburg, 
which Messrs. Bailliere and Co. will publish 
shortly, 


A new volcano has been discovered in Russia. 
Twelve versts from the town of Ielna, in the 
Government of Smolensk, a hill is at present 
showing signs of volcanic activity. Ten years 
ago it was noticed that snow never rested on it, 
but melted away; and three years ago smoke 
began to issue from it, accompanied by subter- 
ranean rumblings. Lately, flames have shot up, 
and fragments of melted iron, cinders, and sand 
have been thrown up. A pole plunged in the 


ground was burnt up in a few minutes. All 
around the base rich grass grows, which is eaten 
with relish by the cattle. dications of volcanic 


energy have appeared at two other places in the 
neighbourhood. 


A discovery of platinum is announced from 
New South Wales, where it has been found in 
connection with gold in the Ophir district. 
Small grains have been found in considerable 
numbers in Hunter and Macleay districts, and 
at Wiseman’s Creek, a nugget weighing more 
than half an ounce was discovered in connection 
with alluvial gold. 


M. Berthelot publishes in the Annales de 
Chimie et de Physique for March a paper Sur 
les A area Alchimi 1 which is accom- 
panied by six plates describing the planetary 
signs, &., by which the alchemists represented 
the metals. 


Gresham Leotures.— The Mercers’ Company 
have given notice that the lectures founded by Sir 
Thomas Gresham will be read to the publio on the 
following days, at six o’clock in the evening, in the 
theatre of Gresham College, Basinghall-street :— 
15 (Dr. Symes Thompson), April 14, 15, 16, 
and 17, geometry (the Dean of Exeter), April 21, 
22, 23, and 24; any (the Rev. E. Ledger), 
April 28, 29, 30, and May 1; divinity (the Dean of 
C aren May 5, 6, 7, and 8 ; rhetoric (Mr. J. E. 
Nixon), y 11, 12, 13, and 15; music (Dr. H. 
Wylde), 8 20, 21, and 22; and law Or. 
Abdy), May 26, 27, 28, and 29. 


Dr. Chandelon's Process for Detecting 
Strychnine.—By this method the objects to be 
tested are chopped up very fine, and are mixed 
with an equal weight of gypsum entirely freed 
from water. After drying, the whole is pulverised, 
and thoroughly boiled with 90 per cent. alcohol, to 
which a little aric acid has been added. The 
alcohol is removed by distillation after filtration, 
the residue being taken up with boiling water, 
filtered so as to remove all compressed to 1} to 
1} cubic inch, and mixed with gypsum. After 
stiffening and pulverizing, the mass is treated with 
chloroform in Soxhlet’s apparatus. The chloroform 
extract is brought to § or 1 cubic inch, and there is 
added an equal volume of a saturated solution of 
oxalic acid in ether. The oxalate of strychnine 
becomes crystallised in needle-shaped forms, from 
which the strychnine can be isolated by ammonia. 
This method is said to have been successful in 
detecting minute quantities of strychnine, and to 
be likewise applicable totests for brucine, narceine, 
papaverine, thebaine, aconitine, atropine, hyoscya- 
mine, veratrine, nicotine, and coniin Lancet. 


LETTERS TO THE EDITOR. 


— — 


[ We do not hold ourselves responsibls for the opinione of 
our correspondents, The Editor respectfully requests that all 
communications should be drawn up as briefly as possible. } 


AB communications should ba addressed to the Bprror of 
he Exouisn Meouanio, 332, Strand, W.C. 


All Oheques and Post-ofica Orders to be made payable to 
J. Passmons EDWARDS, 


% In order to facilitate reference, Ccrrespondents, when 
speaking of any letter ly inserted, siti oblige by 
mentioning the number of tha Letter, as well as the 
which it appears, 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects : For such a person may 
bave some i knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’s Kesays. 


page on 
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FULL MOON IN FEBRUARY, 1904: A 
CORREOTION — COLOURS OF SHA- 
DOWS—SOINTILLATION AND WEA. 
THER PREDIOTION—COLLIMATION— 
THE MAPS OF THE ORDNANCE SUR- 
VEY—STELLAR PARALLAX, BINARY 
STARS, So.:: A REQUEST FOR A 
TREATISE ON ASTRONOMY—LUNAR 
PERTURBATIONS — HUYGHENIAN 
EYEPIECE — EBARTH’S LONGITUDE 
AT PERIHELION. 


[24061.]J— SRERN my letter 23998 in print in your 
columns on p. 77, I am lost in amazement at my 
own carelessness in repli to Leo's que 
(56131, p. 43). After writing my initial March 
lst ” I seem to have taken it for January 
lst of the current year, and calculated from that! 
The calculation should, of course, stand thus— 
Between March Ist, 1885, and March Ist, 1904, 
there are 15 common and 4 Leap-years—i.e., 
15 x 366 days + 4 x 366 days = 6,939 days. Divid- 
ing this by the time of one Lunation, 29°5305887 
days, we get 234:976 in the number of Lunations 
whic occur between March Ist, 1885, and 
March lst, 1904, a number so very close to 235 that 
we see immediately that the Moon will be Full at 
the last-named date, a very little later than she 
was on the Ist ult. ; and that hence, as during the 
present year, there will be no Full Moon on Febru- 

, 1904. 1 hope sincerely that I have not misled 
‘c Leo,” though it seems hard to conceive how any- 
one could ead the + 61 days, without at once de- 
tecting the nature of the oversight and the conse- 
quent untrustworthiness of the result. 

Without attempting to account for the turquoise 
blue shadows to which the first half of Mr. 
Gayler’s query (56221) on p. 89 has reference, I 
think that the blue ones he noticed on his gas-lit 

per admit of a simple explanation. Imprimis 
bis newspaper was feebly illuminated by the 
steel - grey twilight, and superposed on this was the 
flood of yellow gaslight. Had the latter only 
existed as the source of illumination, all shadows 
would have been black ; but when the overpower- 
ing light of the gas was screened from the paper, it 
was still sufficiently lighted to show the bluish 
tinge your correspoudent describes. If we were to 
illuminate a whole wall by light passing through 
crimson glass we should, of course, see the wall red. 
If, now, though, we were to flood it with the eleo- 
trio light, the latter would so overpower the rela- 
tively feeble red light, that the wall would exhibit 
the whiteness almost of snow. It is quite obvious, 
however, that the shadow of anything intercepting 
the electric light would look red, and not black 
at all, until the first light was extinguished. 

On more than one occasion I have invited atten- 
tion here to the discovery made by M. Ch. Mon- 
tigny, of Brussels, by the aid of his beautiful 
Scintillometer, that blue largely predominates in 
the twinkling of the stars when there is much water 
in the atmosphere ; and that the proponderance of 

n,and more rarely of violet, is indicative of great 
ryness. In the Bulletin de l’Académie Royale de 
Belgique 3me serie. t. IX., No. 2, 1885, appears a 
paper by M. Montigny, which has been reproduced 
in a pamphlet form, which is well worth the 
rusal of all who are interested in placing meteoro- 
ogical pre vision upon a scientific basis. The tables 
given in this latest work of the Belgian savant 
seem to render it certain that he has hit upon a 
law which reduces the prediction of a wet or a dry 
season to a very minimum of uncertainty. Per- 
haps the best test of the soundness of his views is 
to be found that his forecasts of the increasing 
drought in Belgium of the years 1883 and 1884 were 
fulfilled au pied de la lettre. À 

The Collimation error of ‘‘ Rosicrucian’s ” 
Transit Instrument (query 56269, p. 112) is 1°6lsec. 
on the Equator. : , 

In thanking ‘“‘ A. S. L.” for the information he 
has so courteously given in letter 24058 (p. 107), I 


122 


may pretty oonfidently say that it will be of value 
to many a er of the Eneiish MECHANIO be- 
sides myself. But the very form in which it is 
given suffices 55 how 1 ana m 
penny Phlet mig pre exp 9 
delinga kon of part of aspherical surface on a p 
Da Thury’s jection ; the distinction between 
true meridian i 


perel to the prime meridian, 
o 


yth 
be sufficiently illustrated, 
price I name. Depend 


epend upon a 
seseors of the maps would fail to provide themselves 


of the Ordnance Department in increasing 
of the maps to check the demand for them! I can 
remember nothing so much resembling this as the 


I will try to deal in the best way I can with the 
extremely modest request of Mr. Arkwright, pre- 


with, is table from Loomis, ving the 
parallax of some oo stars whose distance has 
2 27 s 
Star. 4 f E = f g 
8 
E 2 
| | a 8 
bel 
a Centauri . 1092 224,201 3-64 
61 . ꝙ ¹. 6045 4568, 366 7 24 
21 de.. 8 | 0°26 | 793, 326 12˙53 
17416 Oeltzen 1 923 89805 5 67 
j us 0 5 3 4°16 
1830 Groombridge | 7 | 0°16 1, 289,055 20-36 
a L (E EE EES EE] 1 0:16 1,289,055 20:36 
70 Ophiuchi ......| 6| 0:16 1, 289,055 20 36 
Urte Majoris . 3 | 0°13 | 1,686,653 | 25°06 
Aret uruns 1 | 0°13 1, 586,653 25-06 
Procyon..........| 1 | 0'12 1, 718,173 27°15 


On this subject the tables at the end of New- 
comb’s Astronomy, and Ball 
should be consulted. 

Here are the elements of some double stars :— 


‘a ‘* Astronomy,” 
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place, 238,800 is the radius, and not the diameter of 

t orbit at all. It is quite evidently so empiorac 
in Fig. 12. As the perturbing action of the Sun on 
the Moon is a differential one—i.e., his pull upon 
her is greater or less than it is upon Earth 


e | according to the position she occupies in her orbit, 


the reason for the numbers given (of course, 
with their proper designations) seems perfectly 


apparent. 
E. B. F.” (query 56275, 50 112), must get two 
plano-convex lenses, one of 0'46ia. for his field- 
glass, and the other 0'l6in. focus for his eye-glass, 
and mount them in a tube 0°30in. apart, with their 
convex sides towards the object-glass. A diaphragm 
must be placed in the focus of the eye-lens. It 
ought to be a protty good 3in. objective to beara 


power of 200, though. 

“J, A a Nt 66281, p. 113) will find that 
when the E was in perihelion at 4 a.m. on Jan. 
1 of the present year, the a t longitude of the 
Sun was 280° 18’ 26:0". ence the Earth’s longi- 
tude must have been 100° 18’ 26:0” at that instant. 


A Fellow of the Royal Astronomical Sooiety. 


DOUBLE STARS — HYPERION — THE 
MISSING PAIR 2 1143. 


[24062.] —THE new pairs mentioned by Mr. 
Holmes (letter 24001 ae are not in any of 
the catalogues of Sir Jo erschel, the only ob- 
server by whom such faint and ificant 
objects would have been likely to have been noted. 
The companion to 2 1228 has not been noticed b 
anyone else. The distance of the close of 

ancri is now about 10’. For P. xi. III, Hall 

ve 0°68" in 1879, and Burnham the same in 1882. 

ve found 1°16" for T. 2064 in 1882, and 
Perrotin 0°75" for O. 2. 175 in 1884. The t 
distance of w Leonis (Z. 1356) is about 0°60". A 
gentleman writes to me that he sees O. Z. 175 well 
with 350, and w Leonis with 450 on his 10}in. With, 
cheek near London. I do not think it probable 
tha ; 


Holmes really saw H on. faint 
object he noticed was ee the 


of 
that satellite, then near its eastern elongation, but 


I doubt if he oould see so faint an object 


months after tion. In most of the Washington 
observations, ion is called faint,’’ or very 
faint with 26in. I found it very faint with 18in. 


near opposition, and I know no instance of its 
having been really seen with less than lóin. Dr. 
Meyer failed to see it with the llin. refractor at 
Geneva, though he made careful observations of 
Mimas on several occasions. 

I am much obliged to Mr. G. Knott letter 24035, 
p. 101), for looking up the place of Z. 1143. Z. him- 
self seems certainly to have seen A sala 1861. 


TEMPBL’S COMET. 


(71993 ] —Ir is stated in your Scientific News of 
Feb. 20th, on the authority of M. Gautier, of 


~ 
~ 


é ðO s, ° O ¢ 
7 Camsiopein cocccseseees| 1901°25 33:20 | 229-7 48-18 8-639 195-235 
73 F 1798:80 67°64 142-9 41:39 1:54 349°1 
6 Eridani eeeeneeueeege oe eve 1817°61 81-42 327 · 15 44 40 117°61 
Siriuhs 13843˙275 61°58 18°55 47:9 2-331 49:399 
Oastorr 174976 27˙46 297˙13 44°33 7°43 1001°21 
& Oanori......ecescccees| 1872°44 160°17 17147 36°14 0:908 68:23 
yv ö.. 4183668 35°36 283°42 35°6 3°97 185°0 
a Centauri. 13876˙12 26°14 45 · 58 18°45 88:536 
E Boötis ....esesessesse.| 177069 26:22 117-46 4°86 127°35 
n Corone Borealis ......| 1849°9 22:2 224:6 60:4 0:985 40°17 
Boòtis 138660 166:8 23°1 47°31 1:165 182:6 
Boorpii ..ccscscceesss| 1859-62 12°16 68°42 89°16 1-26 95:90 
o Corone I q . I3828˙91 6:43 89:17 29:40 6:001 843:2 
A Ophiuchi ............| 1803:91 167-21 94°16 44°44 23389 
2 Heroulis ‚ 9 9 W .5ꝑꝑꝑꝑꝝ[ 183001 45°56 34°52 1-223 34 221 
21777 . q 138 72˙91 152-65 7°26 80:53 1:009 45:43 
T | excite ö 9 . !1818 50 67˙1 36°26 46˙8 11193 217-87 
70 Ophiuohi ............| 1808 79 125-24 1565:42 57°54 4°704 94°37 
ô sreccesceosesices! 1904:10 91.8 203:2 37°46 . 2:3097 415:115 
2 30623 13836520 32˙12 97°30 29°64 1:310 112-644 
It would be the merest idle waste of time to com- | Geneva, that in consequence of lansia pertur- 
ute the place of Spica Virginis “in Anno Domini | bati 
55 (whenever that ha have been !), inasmuch as ibaa at ie cater ir, one ot 


the idea that that was 


e Star of the Magi is utte 
stuff and nonsense. ahaa ia 


€ I must respectfully decline to 
paag a week in hunting up the Proper Motion of 
tars; besides, I am writing away as hard as ever 
I can to catch 8 None of the Companions 
iscovered, acoount for 


to Procyon, so far e irre- 
gularity of its proper motion. 
In reply to ‘‘ Resultant Force” (query 56270, 


p. 112), there is certainly more than one misprint 
or error in the sentence he quotes, inasmuch as, 
5 it obviously refers to the Moon's orbit, 
and certainly not to the Earth's; and, in the next 


its perihelion at the end of June or beginning of 
July. In the Scientific News also for March 20, it 
is stated on the same authority that the same comet 
will be retarded through the action of Jupiter to 
the amount of 148 days. Now, I am at present 
unable to reconcile these two statements. © past 
perihelion p have been 1867, May 24th, 
1873, May 9. In the following revolution the comet 
did not approach near to Jupiter, so that the per- 
turbations were small during that revolution, and 
the comet performed its revolution with a mean 
motion not differing much from the osculating value 
at the commencement of that revolution—namely, 


ARI 10, 1886. 


1873, May 9th, which was 594:2" (the diurnal. 
motion.) : 

I have not at hand the exact time of elion 
passage in 1879; but from what has. been said 
it would be somewhere about the begmning of 
May, when the osculating mean motion would not 
materially differ from that at 1873, May 9— 
bably a little less. Now, a retardation of 148 ys 
would imply that the current period would 
longer by that amount than that due to the oscu- 
lating mean motion at its commencement, which 
would bring the perihelion passage about the middle 


of September. 
Perhaps M. Gautier found the perturbations 


greater than he had at first su 1 
. any ligne upon fhis, 
should be obliged. .O. B. 


0 AURIGZE. 

[24064.] Ix letter 24002, p. 78, Mr. Holmes calls 
attention to the difficulty in seeing the close pair of 
0 Aurige. He will find some letters on this object 
in the warren MRCHANIO for Feb. 9th, 16th, 
and March 2nd, 1883; but it may not be out 
place here to give a short account of this interest- 


mae lass companion was discovered 


by O.. 
with the 15in. at Pulkova in A 1870; it having 
escaped the notice up till then o all other observers, 


including Sir W. and Sir John Herechel, 2 
Struve, (with the 94 at Dorpat in 1826), Sm 

O. L. himself in previous observations. fol- 
lowing are all the measures of this object which 


Y | are known to me :— 


A-B. T.’s Scale. 
O.J. 87°: 1:98" : (2): 1870-25. 3, 7.6 mag. 
» 30 :224: 15 : 1871:24. caret. 
„ 1.9 :222 : (2a) : 187276. „ 
De. 32 : 2°06 : (25) : 1875:88. 3, 7˙5mag. 
B bright blue. 
„ 06:2 : Sl 1877°02. 3, 7°S8mag. 
6. “a 7 (3⸗0 : 1878-69. 3,10 ·ö mag 
B. 41 : 180 : (3): 1879°71. 3, 10-0 mag. 


There are two other catalogued com C 
and D; both discovered by Sir W. Herschel. 


principal measures of these are :— 


A-C. 

H. 35:3" : an : 1782:67. 

„ 28605 (In) : 1783.73. 

O. 2. 290:9 : 43:29 : (1) : 1852:12. 11-Omag. 
De. 292:6 : 45°18 i : 1876-24. 10°6mag. 
Fl. 293:3 : 45.50 : (1”) : 1877:79. caret. 
B. 2933 : 45°61 : (2") : 187941. 9-bmag. 
H.. 362°3° : 125.05“: (1) : 1823°14. (16 mag.) 
L. 3507 : 123°42 : (1) : 1840:16. 10°0 mag. 
O.Z. 350:3 : 125-10 : (1*) : 1852:12. caret. 
Fl. 349:5 : 127:95 : (1”) : 1877:79. caret. 

B 349:6 : 127°10 : (1") : 1880:05. 8:8 mag. 
The in A—Cand A-D are due to the 


motion of A. It is evident that A—B form 
a ph cal object: otherwise it would have been im- 


ble to have overlooked so obviousa 7 55 before, 
as the distance would have been 9}" in 1/83, 4" — 6 
in 1823 and 1826, 21“ in 1840, Co., if B did net 
share in the motion of A. B is pro 
variable; it oould not have been below 8:0 in Zs 
in 1870, 1875-6-7, or De. would not have spoken 
so definitely of its colour as he has, and yet 
Burnham rates it much smaller than C in 1878-9. In 
November, 1823 Herschel saw C with South’s bin. 
refractor, ee had missed it in February of 
same instrument. He rates O 


called B 


suspected examining the 
original MSS. of H. and fo. a day or two ago, I 
found that this star was evidentl 
same as the one referred to by myself in the E. M.“ 
for Feb. 16, 1883 (letter 21065), in about 340° + 
60" . It is curious that this has only been seen 
by Herschel and myself. The very faint one 
(probably not much above 12°0 Z.) in 170° + 50” 
ound on the same evening, has not been o 
elsewhere, I believe. I am pretty sure of its exist- 
ence, but it was very faint with my 6jin. Calver. 
Smyth eaves be mh ies of ae “ brillian 175 * 

e., White, deep yellow, and deep green, I 

877 H. Sadler 


7 and 
April 2nd. 


JUPITER—PARTIAL OCCULTATION OF 
SAT. I. BY SAT. III. 


[24065.] An 1 partial occultation of 
the lst satellite of Jupiter by the 3rd was observed 
here on March 27th. At lih. 30m. the satellites 
were seen close together on the following side of 
Jupiter, towards which both were travelling, I. 
being a little to the south of III., the disc of which 
latter was clearly considerably larger than that of 
the former, and it was evident that a partial oocul- 
tation of I. must take place. As the satellites were 
both moving in the same direction, the motion of 
approach was but slow, being only that due to the 
difference between the velocities of the two satellites. 


APRIL 10, 1885. 


The first contact between the limbs took place at 
about 12h. 2m., amd at 12b. 20m. the a 

was that of an elongated and somewhat wedge- 
shaped singlo satellite, the elongation at this time 


being nearly at rigħt angles to the direction of the 
motion. From the amount of elongation, it 
was thought that quite one-third of the diameter of 


satellite I. must be concealed behind the disc of 


SOLAR ECLIPSE OF MAROH 16, 1885— 
ME. PEARSON’S PARTIALLY - GRA- 
PHIG METHOD OF OOMPUTING 
BOLIPSES AND OOOULTATIONS—MR 
JOHN A. BRASHEAR — SILVERING 
TEBLESOOPE MIRRORS. 


[24066.]—Tue solar eclipse was seen here under 
favourable conditions, by the high wind 
the air a little too unstead very fine work. 
W 
gun, 80 
the remainder of the 
unusual attraction for me, for es 


first one visible here for about five years, it was | th 


also the first I ever saw through a telescope. 
this connection, therefore, I have been very much 
interested in the new method of computing eclipses 

occultations devised by the Rev. James Pear- 
eon, of Fleetw and recently communicated to 
your readers in columns. This method has 
answered my admirably, and although I 
bave little or no acquaintance with mathematical 
astronomy, I found no difficulty in computing the 
Se pa a of the eclipse for this place, which are 
as follows :— 


La 42° 21° 28” N. 
Tongitwle, Ah. 44m. 148. W. 
I. 
G. M. T. of d 
Equation of T. 


au 
oo 


Long. Weat 
San’s hour le 
ang 1 


p cos. Z 986529 
P = 1°75572 
162501 

2° 


0°37499 = 2371 
Value of oe = 2:371 inches. 


p sin. I 982618 


P = 1°76672 
Cos. d = 999988 ò m 1° 27°?) 8 
1°68176 * 38°17’ 
Diff. of deol. O and D at ¢ = 48°01 
D above centre of ellipse = 9°84’ 
X coe. D = 29°23’ 
Y= 9°36 ascending 
Moon’s semi diam. = 15°6 
Sun’s do. = 16°1 
Sum æ 31:7 
PHASES. 
Eclipse be 0 20. 
Middle of Eclipse. 1 46. 


i 2 
Eclipse ends ...... 2 2 
Magnitude... 531 
First Contact 90 from the North Point and 97° 
from the Vertex towards the west. 


Last Contact—38° from the North Point and 0° 
from the vertex towards the east. 


As to the accuracy of these figures, my observa- 


tions, which were y made with a 6}in. 
silvered-giass reflector, will speak for them- 
selves :— l 
: h. m. s. 
First Contact ......0..... 0 20 6 
Last Contact eeoeeseoese eoene 2 56 2 
And the points of contact were, as nearly as I sould 
» correct. 
Bat not only is this method easy and accurate, 
it is also extremely expeditious. In computing 


day. The eclipse possessed | ‘ 
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the eclipee for Rochester, N.Y., for Prof. Swift, I 
took out the elements, made the drawing, and ob- 
tained all the facts in less than twenty minutes. 
This, when compared with the usual laborious 
method, is a great boon, not only to amateurs but 
to professionals as well, and I thank Mr. Pearson 
for the benefit and pleasure I have derived from it. 

For drawing the ellipses I use a piece of thin 
sheet brass, through which, at the places where the 
ellipses corresponding to every 2°, and the abscissæ 
REP SFN to every 10 minutes intersect, I have 
made holes just large enough to admit the fine point 
ofa pencil. By laying this on the drawing, I can 
mark these points, using them for guides, by 
the aid of a curved rule, I can easily and quickly 
interpolate the ellipse required. 

The moon over several maapoiss, occult- 
ing the first and largest one at Ih. 2m. 50s. 

Your readers will doubtless be glad to learn of 
the much improved condition of Mr. John A. Bra- 
shear, who, it will be remembered, sustained 
accident recently. Though able as 


an 
do only light work, he is now recovering rapidly. 
oath Das jus: corrected a mirror for me; but I have 
no 


Bigat suMolnuy fne to try it on test 
objects. However, his work is too well known to 
need any words of oommendation, especially from 
an amateur. I have had the loarare of recetving a 
copy of his ref to by F. R. A. S.“ 
poa 23861), on ‘‘ Critical Methods of Detecting 
in Piane Surfaces,” a paper lete with the 

moet valuable information. gid to silvering 
mirrors, I have tried the hints given by Mr. Brashear 
in letter 23533, page 238, with the best success. 
After taking the mirror from the bath, it was 
under the faucet with absorbent cotton 

for five or tem minutes, then laid on its back, and 
ing water blotted right off with clean 


e 
In | blotting kagi I think this a most excellent idea, 


and as the mirror becomes dry immediately, there 
are ne stains left, and it saves lots of time. 
Chas. L. Woodside. 
Boston, Mass., March 26. 


— 


Eli Ey INCLOSE you a sketch of the ecli 
of the sun as it appeared at our place on March 16. 
The first contact was observed 10h. 32m. 30s. a.m. 
The position of circle marked A represents the 


* 


SUN ums. 
FIRST CONTACT 10.32.30 AM 


LAST CONTACT 2920 P.. 
da u. CENTRAL TIME 


ition of moon at 12m., and the other marked B 
position at 12h. 28m. 30s. last contact oc- 
curred at Ih. 29m. 20s., using 90 meridian or central 
time. The drawing from which this is made was 
equatorial refractor, with 
ie ttached at 2 a distance 
piece that an o sun was 
An. diameter. The iat and last oon- 
by removing screen and look- 
iece giving power of 80 diameters. 
represents the diameter of moon 
a! Airie The moon was TDs 5 
on a v small portion of our 
continent. : a L. i. Loomis. 
Carrollton, Illinois, March 17, 1885. 


EFFEOT OF THE PARTIAL SOLAR 
EOLIPSE OF MAROH 16th, 1885, ON 
THE READINGS OF THB SUN 
THERMOMETER AT THE NEW YORK 
METEOROLOGICAL OBSERVATORY, 
CENTRAL PARE. 


! 's self-recordin 
mencement of the ec raper’s self-reco 
sun thermometer of This observa indica 

a sun temperature of 92° Fahrenheit, while the 
self-recording thermometer in the shade at the 
same time indicated 33° Fahrenheit. 

When the observation was at its maximum, 
1.30 p.m., the sun temperature had fallen to 69°, 
while that in the shade was still 33°. 

At the end of the eclipse, 2.50 p.m., the sun tem- 


ust before the com- 
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5 and that in the shade to 
It is interesting to note from the above facts that 
one half of the difference between the sun tem- 
perature, and that in the shade at the beginning of 
the eclipse is 294°, while the actual fall of tem- 
rature during the eclipse as shown by the sun 
instrument was 23°. This is as it should be, for 
only about one-third of the sun was obscured. It 
is probable that if the eclipse had been total the 
ings of the two instruments would have been 

the same. Daniel Draper, Ph.D., Director. 


THE SOLAR e OF MAROH 16, 


[24069.]—Ir is a satisfaction to learn that the 
recent solar eclipse was most favourably observed 
at most of the astronomical stations mentioned in 
my recent communication on the subject. I have 
been fortunate in obtaining the assistance of an 


ot | intelligent amateur, Mr. Charles L. Woodside, of 


Boston, U.S., who has adopted the y- 
graphic mode of computation of these phenomena, 
w I have recently devised, and has sent me 
the results at his own point of view, and also a 
newspaper cutting describing the particulars as 
seen elsewhere. From these sources I send you 
the following details. 

At Boston, the partially-graphic calculation gave 


thé following— 

Ecli . . . . Oh. 20·Im.] Eastern standard 
ipso bagine .. lh. 46:-2m. ) time (öh. later 
„ ends .... Ah. 66'2m. ) than Greenwich). 


In his letter he says, I first found the point of 
contact, and then as the time approached, an as- 
sistant called off ten-second intervals, with this 


result— 
@eoevoeeeeneoeoe Oh. 20m. 6s. 
C 2h. 56m. 2s. 
The ts of contact were perfectly correct, as 
vel os the magnitudo,’ 


At Cambridge Observatory, the eclipse appears 
to have been computed and observed with greater 
accuracy and success than elsewhere. 

The following is the result of observations as re- 

time of first contact : 

Computed time, as reckoned by Robert Treat 
Paine, of Brooklyn, Oh. 35m. 17s. mean time, or 
2 ruir ai yy Param time ; aito, as cal- 

myself e partially-graphic me 
Oh. 35m. 37s. nea time, @h. 20m. 7s. 


Eastern time. 

the ast 5 ada a 216 wae 
0 ua and e © 

oe 20m. on observed time, one 20m. 78. co 


. Gh, 20m. 19s. observed time, 
5 . 20m. 198.0 
Oh. 26m. 14s. corrected time. l 
Observation of O. C. Wendell, with a 6in. 
equatorial telescope of 70 diameters, Oh. 19m. 59s. 
corrected time. : 
ae following are the exact times of the inal 


contact : 

Computed time by Mr. Paine 2h. 56m. 5s. 
5 3h. 1 34s. mean solar time. 
2h. 55m. 57s. standard time, 


solar time. 
Professor Pickering’s observation, h. 55m. 468. 
Mr. O. C. Wendell’s observation, 2h. 55m. 55s. 
Mr. J. R. Edmunds’ observation, 2h. 55m. 36s. 
The accordance must strike the most cursory 
reader as remarkably perfect. The details, I ma 
mention, are copied verbatim from the Boston Ad- 
vertiser. 
Daring the of the eclipse Mr. W. H. 
Pickering, of tute of Technology, obtained 
a series of 27 very perfect photographs of the solar 
orb. The pape was, if possible, to obtain 
Py re of the corona, from which scientific 
deductions might be made. The process was a re- 
petition of employed by Dr. Huggi in 


were regarded as of value, though hardly amounting 
to demonstrations. The Eeri conditions 
Pune tae progress of the celiges Prolesr O 

e progress of the eclipse Professor Cress, 
of the Institute, gave his class an ity to 
observe the 3 55 7 1 of 
mirrors, y adjusted to present and steadily 
maintain © dark image of the sun upon a white 


screen. 

At Washington, the partially-graphic computa- 
tion gave (as reported in your columns) time of 
beginning, 23h. 07m. Washington mean time. To 
this we add öh. 8m. 12s. for East longitude, and 
subtract 5h. for earlier time at Greenwich. The 
result is Oh. 5m. 12s. standard Eastern time. The 
Boston Advertiser says: — The eclipse was first 
observed at Oh. 5m. p.m. to-day, standard time. 
Heavy clouds obsc the sun the greater part of 
the afternoon, so that but few observations could 
be taken. A fraction more than one-half the sun 
was covered at one time, and this was the greatest 
portion concealed during the afternoon.’ No 
account is rendered of the final contact, which we 


— hic process 
b. IIm. are. mean 


this England, for the same purpose, the results of whi 
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may conclude could not be seen. The calculated 
itude was 0°52. ` 
At Phelps, N.Y., Professor Brooks, of the Red 
House Observatory, obtained a good observation of 
the eclipse at Oh. 6m. 11s. standard Eastern time. 
At San Francisco no observations could be made 
by reason of cloudy weather. At Amherst, Massa- 
usetts, Professor Todd secured a complete 
record of the eclipse at the observatory. About 50 
photogra were taken. The last contact was 
observed by Professor Esty and others. 
I have given these copious details in the hope that 
they may prove interesting to your many amateur 
ers, and encourage them tq adopt a mode of 
calculation which is far simpler and easier, and 
quite as exact asany other known method, and one 
which they each a te to themselves. 
James Pearson, M.A., F. R. A. S. 
Fleetwood, April 2, 1885. 


THE SEASONS. 


[24070.]—WHITAKER, in his Almanack, states 
that g, summer, autumn, and winter be 
ively on March 20, June 21, September 22, 
and December 21. There is probably an astrono- 
mical reason for this; but it seems to be hardly in 
accordance with popular, and to me, national, 
ideas for summer to commence on the longest day, 
and within a few days of Midsummer Day ; for the 
middle of September to be regarded as in summer ; 
or for autumn to expire only five days before 


Day. 

I have hitherto looked upon Midsummer and 
Christmas Days (or to be more accurate, the longest 
and shortest days) to be the middle or height of 
their respective seasons. I shall be glad if any 
correspondents will gtvé me their opinions on this 
subject, and if any can give hints concerning the 
etymology of the names of the seasons, and of the 
word ‘‘ midsummer,’ they would, throw useful 
light on the subject. Devonienasis. 


| MANDREL NOSE. 


[24071.]—I gave inclosed a sketch section of man- 
drel nose ; it shows another way in which a chuck 
could be made to run truly on aay mandrel, pro- 
vided the cones were the same. The distance fon 
bearing to end of nose is 1}in., but it could be made 
less by shifting the threaded part, if thought neoes- 


WK 


sary. The cones are at the angle of 30°, and have 
a good biting surface in themselves, so that much 
of a thread is not required. Some may have an 
ve hee to this biting surface, on account of the 
ifficulty of removing the chuck once on; this 
might be obviated by a coarser thread than the one 
shown, which is eight threads to the inch, and 1 fin. 
outside diameter. This form of cones will give the 
chuck great solidity, as the front portion of chuck 
bleat be as firmly bedded on mandrel as the back 
portion. 
This form of nose will also take u any wear, 
thereby removing the objection urged against the 
form of nose recommended by Dr. Bomani z 


LATHE MATTERS—TO MR. HINES. 


_* [24072.)—INn the most polite and respectful 
manner possible, I beg to su t that it would be 
better for Mr. Hines to practise what he preaches 
in letter 23838, p. 521—viz., more carefully to read 
the contributions of other writers before writing 
himself, and in thè most emphatic manner. I beg 
to deny that I have advocated a long cylinder fit 
apparently as a substitute for the Edmunds mandrel 
faces,” and beg to direct to his more careful con- 
sideration the remark in the first part of letter 23975 
p. 61, and to remind him that he has not answe 
my questions therein contained. I would also ask 
him to show an error in the following reasoning, if 
such exists. Mr. Hines, in his letter 23838, says, 
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Upon Dr. Edmunds’ wide mandrel face there would 
be no real wear, nor upon his short but ed 
cylinder base (the italics are mine) ; but he says the 
wear on the t portion of a long parallel cylinder, 
combined with the wear upon the chuck, would 
sufficient after a time to render its centrality im- 
5 From this, one thing certainly can be 
educed—viz., that if extra length is given to a 
cylinder, its life as a centring device will be shortened 
by reason of the wear on the front portion, combined 
with that on the cheek being increased; but I have 
pointed out before that for all practical purposes 
the total force with which the cylindrical portions 
of the chuck and mandrel are pressed against each 
other—in other words the origin of the friction 
between them—is determined by the weight of the 
chuck which would be increased 80 slightly by havin 
its cylindrical fitting prolonged to, say, lin., that 1 
may be taken as constant. If the screw on the 
mandrel is an easy fitin the chuck, so that the 
cylinder is not hampered in its centring function, 
apt the primary origin of the friction on 
the cylinder will be the weight of the chuck, and 
if the cylindrical fitting be increased in length, a 
slight au tation in the weight will follow ; but 
this will be so slight that we may neglect it and oon- 
sider the weight constant. Now the ultimate 
friction will depend on the extent of surface which 
has to support this weight, and if the surface be 
increased fourfold, the weight, and ergo the friction, 
on apy equal superfices, will be decreased to a like 
extent, so that here we have a decided gain. Can 
Mr. Hines prove me wrong? Binoe, then, it is not 


extra force with which the surfaces are rubbed | ratio 


against each other that makes the prolongation of 
the cylinder detrimental, what is it? Will Mr. 
Hines say there is only one other thing that could 
cause it, and that is the extra distance that the 
chark has to pass over me E (ay nee 2 
a is practically detrimen @ longer 
cylinder the more Soala be the wear, and con- 
versely the shorter the distance it has to travel, or 
the shorter the cylindrical base, the longer would it 
remain true, and this, if pushed to its extreme 


would point to a cylinder whose length equalled 


only the thickness of a piece of tissue paper, as re- 
maining true infinitely longer than that of Dr. B. 
This, on the face of it, is manifestly absurd, even 
if the weight on any determined su re- 
mained constant, which I have shown would not 
bethe case, though at the same time I have 
not forgotten that the surfaces only gradually come 
into contact, and, as Mr. Hines points out, the 
wear on the first or entering on—i.e., north 
portion of cylindrical base, and south portion of 
chuck, would bear the brunt of the friction, which 
friction never exceeds in magnitude that which the 
in. base of Dr. E. will have to withstand. 
slightly -truncated cone of suitable angle would 
Eaa Minti be” Galen ae torweeantiog us 
cation might as represen 2 
amount of surfaces in contact when, or just Atter, 
they first touch, and as these surfaces increase as 
the chuck is forced farther home, so the sides of 
the cone recede from each other till we reach the 
base, which might be taken to indicate the amount 
of surfaces in contact when the chuck was forced 
quite home against the face fitting; then, on the 
contrary, the slight truncation would measure the 
amount of friction on any particular amount of 
surface just before, or as the chuck reached its 
final position, Ko. Working backwards, as the 
surfaces in contact decrease, so the friction would 
increase, as also does the distance of the sides of 
the cone from each other till the base affords us an 
idea of the maximum amount of friction reached 
simultaneously with the minimum amount of sur- 
faces in contact ; and, therefore, if the enta- 
tion of surface to be worn away, accompanied by a 
diminution of friction, does not tend to increase 
the life of a lengthened cylinder, in the face of Mr. 
Hine’s statement in letter 23838—viz., that the 
usage of a lifetime would scarcely affect the truth 
of a ‘2in. cylinder, whilst a longer one, on account 
of its length, would, after a time, become Bapor 
fect. I consider that we are entitled to look 
to him for an explanation. I asked for this 
in letter 23975; Mr. H. has not given it; 
but, instead, made an erroneous statement, tho re- 
sult of too hasty reading and jumping at conclu- 
sions. In my letter (No. 23743, p. 431) Iendeavoured 
to show O. J. L.” that, so far from the face 
fitting being so efficient as to be able to dispense 
with the centring properties of the cylinder, the re- 
verse was really the case, and that a cylinder-fit 
sufficiently long would provide for the truth, both 
centrally and angularly, or in declination or equa- 
torially ; bu? I d:d not advocate the use of it, nor have 
I done so since, for, further on, I rather pointedly 
ask, Of what use is it to propose for a moment a 
system which lacks any pretence to concentric ad- 
justment, and concluded by voting in favour of a 
ng cone-fitting as the proper basis of an inter- 
changeable system. All rough I have objected 
to the cylinder-fit, long or short, because it does not 
provide for adjustment for wear, and because I 
consider two conical surfaces offer lees difficulty 
to the attainment of truth than four surfaces 
in pairs at right angles to each other. But I am 


APRIL 10, 1805. 
to seo that we are gradually aera 

is matter to a nucleus, for a co ent 
“Ours,” a very eminent lathe maker, statesthathohas 
used for over twelve years the taper, or cone, fitting 


be | as an interchangeable system for drills and centres, 


and has found it to answer in every respect, and this 
is no other than Mr. Hines himself. This 

the cone, or taper, fitting, which J have been 60 
strenuously advocating, on a very different footing, 
so far as this discussion, at once, and I am 
much obliged to Mr. Hines for the statement. It 
is now no longer a question as to whether the cone 
fitting will, or will not, answer. experience of 
twelve years, with its concomitant friction and 
wear, has proved the system to answer in every 


respect for and centres; but it may be ed 
that it would be expedient to modify the ns 
of the cone system when applying it to larger end 


heavier chucks, such as increasing the dismeter of 
ee of she oone; bo ed ee z the 2 Pe 
per even reduci ep of it, an 

Andar these new conditions the cone would 
lamentably fail. No one would be more pleased to 
see this thoroughly argued to a correct conclusion 
than myself, and as Mr. Hines has nang ingen Dad 


twelve years’ experience in cone fitting, he st 
be well able to tackle this question in a critically 
scientific, and ing and lucid logical manner— 


not forgetting that it does not follow that because a 
certain angle for the taper has been found to answer 
for work of the di ions of a lathe centre, that, 
therefore, the same angle must be used for all other 
apparatus; nor that the efficiency decreases in 3 
i j to the increase of „ oF 
diameter of the base, h no doubt there is a 
proper proportion which length of cone ahould 
r to its base to secure best results, and that 
certain different angles of conicity will be found 
best for different purposes —thus 4° seems to be 
best for ono description of chuck for light work, 
and where the friction or jamming action alone is 
used to retain it in place, and the more obtuse the 
angle the less the friction. And here I would point 
out to Dr. E. that the friction of a moderately 
obtuse cone could be reduced much below his cylin- 
der and face fitting by retaining the screw ferrule 
of F. A. M., or a modification of it, such as a 
zin. shoulder on the mandrel with a left-handed 
thread and boss at back of chack, to he screwed 
with a right-handed thread and ferrule screwed to 
match, there would then beno difficulty in changing 
the chucks; but if the chuck was not secured 
sufficiently tight, the chuck, and with it the ferrule, 
would rotate backwards under the action of the 
tool, and go unscrew from the mandrel shoulder. 
Another plan would be to have right-handed screw 
threads on both mandrel shoulder and chuck bose, 


A | but of different pitches. 


And now a word as to cost or trouble in making 
cone fittings. If work can always be turned trae 
when mounted between centres, no matter what 
longitude they happen to occupy in their conical 
fittings in mandrel and cylinder, it can only be be- 
cause the axes of both centres coincide, the pro- 
longation of one with that of the other 5 
the truth of slot in bed, headstocks properly fi 
thereto, truth of the mandrel, the cen’ thom- 
selves and of their ical fittings to mandrel, 
oylinder, and to the work. Such a conical fitting 
Mr. H. uses for a common, everyday chuck, like a 
centre may be considered to be ; and yet I suppose 
that there would not be found one in a hundred 
good lathe makers who would not pay vastly 
more attention to the fitting of an expen- 
sive chuck, such as an oval, eccentric, epi- 
cyeloidal, or etric one, to its mandrel, 

they would to that of a common centre— 
in other words, lathe makers would not choose an 
expensive system, but rather as simple and 
a one as ible, for a centre, but would be mo 
ready to lay out more time and skill on that adopted 
for expensive chucks. But since the cone or taper 
fitting as applied by Mr. Hines has answered in 
every respect for 12 years, it may be concluded 
that it is a thoroughly reliable and efficient means 
for the purpose, and not therefore necessarily un- 
reliable om account of its cheapness and ease of 
production, else Mr. H. would not have continued 
to useit for so long a time. I have pointed out 
above the truth required in the various pn of the 
lathe if the truth of ‘work is always to be relied on 
when turned between centres mounted by the cone 
fitting. The same accuracy would be required if 
the centres were mounted in any other way—say, 
for instance, Dr. E.’s cylinder and face fitting, and 
supposing that such a centre was the piece of work 
being turned, in addition to the above parts of the 
lathe, the traversing slide of slide-reat would have 
to be absolutely 1 with axis of mandrel and 
centres, and the surfacing slide as truly perpendi- 
cular to the same, else properly true cylindrical and 
face fittings oould not be produced. On the 
contrary, fora male and female cone, the axis of 
centres must coincide in direction, but need not be 
parallel to the bed. Only one alide of rest will be 
used for the conical surface, the other being simply 
used to give depth for the cut as required, and one 
setting of the alide-rest will do for both cones, 
especially if the base of male cone is allowed to be 


APRIL 10, 1885. 


ENGLISH MECHANIO AND WORLD OF SOIENOE: No. 1,046, 


125 


—— — —— —— — :.. ?üd᷑ . L aa 


north of, or farthest from, the mandrel, as then the 
largest diameter of hollow or female cone will be 
outside or north of holding chuck, and therefore its 
interior will be more easily getatable with the tool. 
Any untruth between the axes of centres and bed 
or even slides of slide-rest, if such rest is not mov 
on bed between the ing of both male and 
female cones, will affect the taper, but be equally 
communicated to both; and should the base of one 
be turned cae figa than it should be, such 
diminished diameter will be communicated to the 
whole of the cone, as the tool in slide-rest moves 
on, and the only result will be that the cone will 
have to be forced a little farther on its counterpart, 
and will then fit equally well. But if we had to 
make the chuck or centre fit up against a face, 
fitting as well as, and at the same time with, its cone 
fitting, then we should have to be very much more 
careful, as the slightest bit too much taken off the 
cone would allow the face fitting only to touch. 
Lack of centring means would then exist. If, on 
the other hand, we did not take enough off the 
80 the face- fitting would never touch the chuck 
at all. The utmost care would have to be taken, 
and this extra amount of care it is that has to be 
taken with the Edmunds face and cylinder- fitting, 
as in the former case the cylinder would be too 
mall to exercise its oentring functions, if even a 
trifle too much were taken off; and in the latter 
you could not get the chuck on at all. Therefore, 
the cone-fitting is not only efficient, but easier and 
cheaper to make than the cylinder and face-fitting 
of Dr. Edmunda’s mandrel. Then why adopt the 
latter in preference to the cone system ? 

In conclusion, if Mr. H. can construe what I 
have said, with reference to the cylinder-fit, into 
an advocacy for the use of a long fit of that descrip- 
tion, then I am sure he is much to be envied ; and 
I am proud to have engaged even his slightest 
attention for a moment ; as undoubtedly he 
pose . and inventive genius of the very 

t er; but I fear he lacks an eagle 
optic,” and that his mind is not equally developed 
in the analytical direction. 
=—As soon as time permits, I hope to write a 

or two on the centring or de-centring properties 
of an angular screw-thread. 
P ErraTOM.—On page 61, column 2, line 41, for 

about 16 more pressure, read 5858 or about 3 

more pressure.“ E. J. 8. 


LATHE MATTERS. 


[24073.]—IxN reply to “E. J. S., I have not 
written, because my practical knowledge is limited, 
and the theory is in better hands. A schoolmaster 
nets who sito bal of lathe-making with his 

, promis elp me in experimenting on Dr. 
Edmunds’ mandrels; but as he cannot at kesent I 
have little to say beyond that E. J. S.” and I 
seem to think a good deal alike, while he expresses 
our thoughts well enough for both. A few ideas 
have occurred to me ; but I doubt if they are worth 


printing. 

I do not object to the Doctor's nomenclature. 
We must define our terms, and if we had done so at 
frst a good deal of talk would have been saved. 
“ variation is the least obvious; but we 
have no oorresponding astronomical term for this 
“axial inclination,” though for variations in this 
angle we have, i. a., nutation. After all, the nomen- 
clature is conventional, and it little matters what 
terms are used, so that we use them for the same 
thing, and the advantage gained by using astrono- 

and geographical ones is that they are to a 
great extent defined by analogy. 

As to the Doctor’s mandrel, the theory is ex- 
cellent; but the whele question muet be sub- 
mitted to the test of practice. In connection with 
this, I would call attention to Vol. XVI. p. 168, 
where is a letter from a 55 (now dead) 
who proposes this same cylinder and face fit for 
the same purpose, and request “J. K. P.” to 
comment on the design, which he did not do, to 
py. grcat tector, In that case there was an in- 
ternal ins of external scraw, and one objection 
would be the large neck, While if used as an 
alternative for small chucks, I don’t think it equal 
a regards the fi 

f 8 cone fitting, its great point is 
that it takes up wear or ator n sae gud 80 is 

or to a cylinder in theory; but in practice, 
l for small fittings, I doubt if it will come 
into use save in the disgui form of the screw- 
thread, which I feel sure for ordinary purposes will 
take some ‘‘rejecting.”” For centring, the cone 
should approximate to the cylinder; I doubt if the 
obtuse cone shown as a mandrel face in some back 


a cone, by which I mean that a square- 
screw would centre perfectly while unworn, and a 


r 
b 
ed | ch 


V thread does the same less perfectly, but allows 
for the small wear or error in fitting, which the 
square thread would not. We should notice, too, 
that the centring is done by the base of the screw, 
not the worn part at end, though even the base 
wears more than the Doctor’s cylinder. I believe 
Wore aop convenience will settle this for us ulti- 
mately. 

We amateurs reverence practice, and letters such 
as those of Mr. Wenham and J. K. P.“ are as 
valuable as anything in the “ E. M.” Will Mr. 
Wenham say under what name (I suppose I must 
not say where) we should ask for it to obtain the 
mild steel he describes? Also, Mr. Hines might 
tell us if the steel with mild core is an ordinary 
article of trade, or is made from mild steel by car- 
buretting, or how. 


I noticed recently a small matter. In the alid- 
ing poppet, as the strain on barrel is upwards, why 
should the pinching screw be often placed on top 
or side? Whitworth’s wedge is at bottom—the right 
place. Why, also, should not the steady pin be 
placed vertically upwards or downwards? 


I should like to know what has been done lately 
in the way of systematising gauges and smal 
screws. I borrowed a gas stock recently and got 


e Holtzapffel lathe taps 
differ among themselves as much as the noses. 
Also, if Mr. Hines will tell us what makers finish 
their standard taps with laps, and describe the pro- 
cess? I don’tdoubt the fact, but ask for informa- 


p 25 regards cutting screws with circular 
cutters, “J. K. P.” says (Vol. X. page 476), “I 
have usad that plan on soft steel in making a pair of 
screws of 14 threads of 4in. pitch, with very capital 
results.“ Will he settle this point for us by a few 
words ? Bow. 


[24074.]—T 1s discussion has had a great interest 
for me, and, enthusiast though I be, I must con- 
fess I am getting tired of the correspondence, and 
do not believe that the numerous letters which 
have appeared have led to any satisfactory conclu- 
sions. 

To encourage the solution of the ae eet sur- 
rounding the form of the projected standard mode 
mandrel nose, I think it would be well if someone 
acquainted with American machine practice could 
be induced to give us the benefit of his experi- 
ence. One has only to pay a visit to Churchill's 
and see what fine tools our brothers can send over 
to us, and we know that to manufacture goods of 
the perfection attained requires the finest ma- 
chinery; I am, therefore, inclined to think valu- 
able hints are to be obtained from this quarter. 
Personally, I am little acquainted with American 
practice, but am informed that they adopt for 
mandrel noses a large diameter, fine-pitched y- 
threaded screw running whole length of nose, and 
with no centring agent other than the form of 
thread, and but very little (about zin.) of a collat 
at the root of the thread, the mandrel and nose 
finished in soft steel, and the front bearing a long 
parallel one. Now most of these fall in with my 
own views, excepting that I should adopt a cone 
bearing and coarser pitched truncated thread. The 
Whitworth pitch is what I take to be about right 
but the thread would not suit; the form rounde 
off top and bottom means anything, and could not 
be relied on as a centring agent as can be done 
with a flat top and bottom or a Vthread. I donot 
know of any objection to increasing the size of the 
nose—say, jin. or 14 in. for a bin. to 6in. lathe, 
and finishing soft, thus rendering the manufacture 
and interchangeability easy. Certainly soft noses 
are liable to be injured; but careful operators are 
mindful of their welfare. As for the neck bein 
hardened, I do not see the necessity of this at all; 
a soft steel neck, running in cast-iron or phosphor- 
bronze collar, makes a beautiful bearing, and is all 
that can be desired in point of sweetness and 
durability, and I venture to think that no one who 
has used either of the combinations would care to 
make a change for hardened necks and collars. 


The nose Pe by Dr. Edmunds appears to 
be good, and finds favour with me; but somehow 
seems to be getting along very Mo: The sug- 
gestion of a nose with two parallel oylinder fits, 
one at beginning and the other at end of thread, is 
also good; but I scarcely think it could supersede 
the existing pattern. 

Will anyone oblige by suggesting a good form of 
light-ruoning overhead gear for ornamental work 
in a Gin. lathe? My present arrangement is far 
from satisfactory. 

One other matter. I should like to know how 
the alleged Sage ae of spherical turning is 
attained with the dome chuck you illustrated a 
couple of months ago? Will anyone knowing how, 
or possessing a chuck of this particular kind, 
oblige? Is the effect solely produced by the dome 
ask and a fixed tool ? 

March 30. A. F. H. 


& | and a probability of more, 


(24075.]—I rear Mr. Wenham is rather inclined 
to make a mountain out of a molehill in the matter 
of Dr. Edmunds’s slip. 

A thread of 10 turns per inch on an inch nose, or 
others of like proportion, would show very li 
change from the angle 60° if cut by a wheel of that 
angle. It is not strange that it escaped observa- 
tion on the samples exhibited, the w ich, I pre- 
sume, were £o finished. i 

Whether or not Dr. E. values the strict angle of 
his thread or the wheel process the more, or the 
latter at all, I cannot quite say; but if he values 
the wheel process, and is not strongly attached to 
the strict form of his thread, the comparative ease 
with which a 50° cutter can be made, and the facts 
that, though the threads in chucks and on nose 
would be different, the extra thickness would be 
on latter to resist wear, and also that the thread 
would be a little more upright, and thus perhaps 
preferable to the strict angle—as it has to avoid 
acting as a centring agent—make it appear 
that he has probably perpetrated an improvement. 
If the thread were described as one formed by a 
cutting-wheel of 50° angle and truncated 7} per 
cent. of its length,” the position would be at least 
as good as before. The inaccuracies of a thread so 
cut might, I opine, be by comparison with the. 
centring cylinder styled as medium finish, the 
coos cylinder being presumably of the highest 

ossible. 
‘ Referring, I find I have misstated the nature of 
the deformation: the thread would be broader- 
topped, not broader-based—it is the cutter that 
should be the latter. 

Looking at the question of forming the cutting- 
wheel of the true curve and shape, no particular 
difficulty presents itself. All that is necessary is to 
place the wheel, with faces roughed out, in situ, 
and to rotate it while acted upon by a tool ina 
slide-rest set to the angle of 50° or other desired 
degree in a horizontal plane, the tool-point being 
accurately on the line of centres, or rather, moving 
in the plane containing the axial centre of the disc. 
It would be an easy matter to make a special tool: 
with the disc between centres, a slide-rest of short 
traverse and angled to the centre line and hori- 
zontal according to the pitch of thread, and 80 as 
to occupy the same relative position as if the cutter 
were in situ and the rest horizontal, &c., would be 
all that is required. i | 

Perhaps Mr. Evans intends to proceed in one of 
these ways. Two cutting bits would probably be 
required for the separate sides, one with more and 
the other with less than the usual clearance, &o. ; 
but that is a trifling matter. f N 

A screw-nose is surely a hopeless centring device ; 
unlike the short cylinder, it is by many pref 
fairly soft, and to withstand the wear and 
nipping strains of all the chucks, together with the 
long travel over the outer end. The complexity of 
the surface is very great oompared to the cylinder, 
and durability is out of the question, if transfer- 
ability is not so altogether. = 

Dr. Edmunds, after perhaps some pretty hard 
hobby-riding, has well superseded the necessity for 
transfer chucks ; other makers than those who have 
taken the mandrel in hand will, I fancy, be more 
or less necessitated to do likewise. That he has 
produced the best mandrel-nose, is still an open 
question ; but if the threaded nose is to be retained, 
there is little, if any, room for improvement—in 
my judgment, at least. ; . 

I am afraid E. J. S.“ would find it practically 
impossible to accurately run and exchange facially 
with the small taper of 10° he puts on his large 
diam. cones; it would be easier if the cones were 
of less diam., as the question is one of N 
of length to base for cones of such angles. I know 
myself from more than one uncomfortable 
failure. 2 on 
Having some long large-flanged spindles in hang 
5 the N Ae ENE 
ing, forging, cuttin m solid, &c., have y 
been of Considerable interest. Outting from the 
solid could only be done economically for a short 
length to include bearing, &o., with a weld to tail 
end. I think, however, that by hardening and rer 
softening the-mandrels in the rough before finish- 
ing for case-hardening, that swelling in patches, as 
is generally the case with forgings, will be avoided, 
as also the tendency to warp ; the latter, of course, 
provided that the heating and dipping are donp 
uniformly, say, in suspension. The broad-standard 
mandrel might be forged, and if similarly treated 
ought to rival the cut-out for not swelling. I have 
hardened steel pivots without dimming the polish 
sensibly, by putting them tightly in a metal hole. 
At first, I could not think they had been fired at 
all, though they were dead hard. If Mr. Wenham 
had offered a prize, there would have been a good 
chance to obtain it by these methods. 

á Vuloan. 


124076. Wr should not Mr. Hines use the 
finest and best quality of cast steel if he can pro- 
duce a true mandrel, which he cannot do by repping: 

on 


and so he must use . or the diamon¢ ; 
bort, or carbonado tool. . Wenham quotes Sir 
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J. Herschel as having used the diamond (gem) 

for turning up hardened steel axes for his telescope. 

So did Dr. Robinson, of Dublin, and in this case 

the diamond is, or was a few years since, in the 
ession of Professor Stokes’s family, the Pro- 

essor having married Dr. Robinson’s es ae 

5 Robinson used the diamond (gem) in 1867, or 
ore. 

When Mr. Wenham speaks of the turning by the 
diamond, does he mean the gem (pure or impure), 
or portions of it which is a crystal, or part of a 
crystal, or does he mean what has been po ly, 
but erroneously, called the black diamond (which 
is often black, sometimes grey), and which is amor- 

Z. Y. X. 


phous, and not crystalline. 


INTEROHANGEABLE MANDRELS. 


[24077.]—May not what is wanted be summed 
ME cone fitting ( hat is th le?) 
cone uery, w e proper an 

to actasa gui o fo the chuck. aia: 
A shoulder to prevent the chuck jamming on the 


cone. 

A screw (not necessarily good-fitting) to hold the 
chuck to the shoulder. á 8) 

Of course, the difficulty (but far from unsur- 
mountable) is to get the face of the shoulder on the 
mandrel to be just at the proper part of the cone, 
so that when the chuck is on Ae home) it just 
touches the shoulder. Then the screw gives the 
tightening up. Z. H. x: 


DIAMOND TOOLS. 


[24078.]—I nave to thank several correspondents 
for specimens of bort and carbonado and for refer- 
ences to descriptive data. To one correspondent I 
am indebted for the loan of specimens and tools of 
great interest for the purpose of examination and 
experiment. The tool in question takes cheerfully 
toa rat-tailed file, and it turns up green porphyry, 
cat’s-eye, agate, and other indigestible asteria 
easily. Ít is not a tool to give to a man who has 
much beer in him; but for an intelligent master at 
metal-turning, it may take a place that now much 
needs to be filled. For the shaping of certain sur- 
faces in hard steel there can be no question that it 
may answer perfectly if the stone be of the right 
sont, erly set, and used discreetly. £3 or £4 
for one slide-rest tool seems at first sight prohibi- 
tory; but as the tool, with proper usage, is said to 
never wear out, its’cost in the instance will bea 
secondary matter. I hope in the course of a short 
time to complete some experiments, and collect data 
which will be of value to our readers, and I will 
lose no time in writing again on the question. I 
shall then have the pleasure of publicly thanking 
my correspondents individually for their kind help. 

o real fact seems to me to be that some of 
these stones are good for one sort of work and some 


for another, just as steel requires to be tem 
and managed according to the for which it 
is wanted. Then, again, the us methods of 


’ 
setting need to be discussed, and the right one for 
the stone and for ond apt wa work needs to be 
secured. Stones w are bought in the same 
at the same price, and under the same name, 
seem to me to vary 
without the foun gen charcoal, and other irons 
and steels in th ous states. Anyone who 
attempted to use these iron materials indiscrimi- 
nately would be doing just about what man 
workers seem to me to be doing with these diamon 
tools, many of which are not diamond at all, and 
when they come to grief they blame the diamond, 
instead of their own want of scientific knowledge. 
Fer the diamond slicer, I find that the charcoal 
‘iron diso is preferred by a most intelligent and able 
who is kindly showing me his methods. 
He says that none of the mild steel which he has 
been able to get proves to be sufficiently uniform 
in quality. The nickel he has not tried as a base 
for carrying the diamond teeth, otherwise he 
entirely concurs in what I have already written on 
the subject of the slicer. As to the milling-wheel 
invention, he showed me one constructed of a wheel 
which he had turned up in te by means of a 
diamond, and had fixed in a slide-rest frame or 
handle isely like the ordinary hand-millin 
tool. ishe made eleven years ago; but it out 
into a groove precisely as I predicted, and he threw 
it aside and reverted to a mass of agate held in his 
hand. At numerous points along the edge of his 
favourite slicer, I could feel with my nail fine 
diamond crystals sticking out of the metal, and these, 
when examined by a lens, were seen to be set just 
as definitely as the large diamond ‘used by the 
late-glass cutter is seen by the eye to be set. He 
d great stress upon the fact that if a point ever 
gets set awry on the edge of the slicer, or if a point 
gets set on the side of the slicer, the instrument is 
spoiled, inasmuch as it will always work itself out of 
of line. He had found it next to impossible to get 
such points out of the slicer when once they had got 
wrongly imbedded. In using diamonds for cutting 
lass, he regards it as very important that the 
liamond should never be led a second time over 
lines which it has once cut. He says that the margins 


as much as cast-iron (with or | diff 


of the newly-cut furrow tear out the sides of the 
boat-shaped edge, and rapidly destroy the diamond. 
All intelligent glaziers keep, I believe, to this rule, 
but it is interesting for us to know the reason why. 
On examining with a lens a diamond crystal that 
has been taken over the cut a second time, we can 
see the abrasions which its side have undergone. 
«Z. T. X.“ is quite right in the points on which, 
in the E. M.,“ he lays stress. He kindly writes 
me that the Engineer of Sept. 27, 1867 (p. 267 
describes Dr. Robinson's turning up of his 
steel 5 pivots by means of a gem diamond. 
Will he kindly publish the extract in the E. M.,“ 
and favour us with any further data he may have 
on the subject ? 


thereby will have reason to rejoice at the change, 
for an ornamental lathe requires to be well con- 
sidered. The late productions of foreign makers 
show that for su tial design and accuracy of 
finish they are quite up to the mark, and are turned 

out at that are not prohibitive. i 
Finally, as this screw-noso talk is still to 
drag on its weary length for months to oome (if we 
are to judge from precedent), I have to say that, 
as every hour of my time is now occupied, I can 
only tako notice of itat a convenient period when 
the eternal paraphrase on this idea has 
become somewhat exhausted. In the mean time, if 
a V-thread screw of a size to be easily seen—say, 
eight threads on an inch barrel—is offered for my 
The questions we have to settle are, How far | inspection, having been cut up with a milling 
can the use of diamond cutters for hard steel be | cutter, together with this cutter, and which screw 
developed beyond the conditions of a laboratory | will bear the usual reverse and counter test, and 
experiment? and on what points does this possible | have sad E angle faces, or the not 
development depend. James Edmunds. | hollowed by the cutter or lop-sided, then I shall 
Gradton-street, Bond - street. have to admit that there may be something in it. 
This is a certain proposal for me to make, because 

CUTTING SOREW-THREADS. for 

[24079.]— Ix a question of grave practice, when 


U 
reasons, a perfect thread produced by 
these means will not be forthcoming. 
F. H. Wenham. 

a person resorts to coarse and senseless banter—as 

tred herrings’ and the like—he heralds the 

weakness of his case. Further, I am said to be 
trying to save myself from the dogs.” What 
dogs’ The application of this term to the writer 
of the sentence as one of ar age must be 80 evi- 
dent, that it is inexpedient to disturb its signi- 


cance. 
I do not. run away ” from my point. I selected 


DIAMOND FOR OUTTING TOOLS. 


[24080.)—Mr. WENHAM must have heard or 
seen the carbonado almost immediately after its 
introduction into England. He says it came into 
the market about 35 years ago. That would be 
1850. The first trace of its mention which I have 
seen is in 1852, only two years difference from the 


the square and also the multiple thread of the | date given. Z. Y. X. 
VCC 

a tem e counterpart 
of a section of the thread interval, on being tried METEOR. 
therein, would at once demonstrate the cause of (24081.]—Last N (April ae I saw a fine 
error to a screwcutter of the dullest comprehension. | meteor at Sh. 21m. G. M. T. ( 1"). I was walking 
Similar causes of error will exist more or less in all at Algol, and 


along the stréet at the time looking 

so only saw it during the last few moments of its 

a tion. Its path, as o , was from a 80° 
orth ò 2° to a 76° South 6 4, when it disa 

behind houses. Duration about three seconds. It 

seemed quite twice the brightness of Jupiter, and 

about 3° diameter; colour, chrome yellow. No 


train seen. 
Clapham, April 4. H. Sadler. 


screws cut with a circular cutter, whether y- 
or otherwise. Though I ev 
word that I write on this point, so obvious to 
everyone familiar with workshop practice, et I 
will quote a sentence from column 3, page 1 3, of 
last issue: Instead of the revolving cu being 
liable to give a distorted thread, it is the fixed too. 
that involves that liability, because if is difficult to 
keep its cut exactly upon the line of centres.” (It 
must be a very indifferent workman that cannot do 
this.) It would be excessively difficult to adjust 
the inclined axis of the milling cutter in the line of 
centres. If in a right-handed screw it is set above 
the work, the thread will be lopped over to the 
left ; if set under the centre, the cutter will lop the 


LUNAR GLACIATION. 


(24082.]—I nave to tbank F. R. A. S.“ for his re- 
marks in 23774, page 472, of Jan 20th, even 
though they do not endorse my views, for I have the 
greatest difioulty, a0 far, in getting the theory ex- 
amined by experts at all. I may also 


over to the right. Letanyone trace a spiral ulso say there is 
on a . a cedar E a ooin | often serious misapprel over it. 
with its edge to the incline of that spiral, then An instanoe in tis where“ F. R. A. S.“ believes 


shift it above and below the centre of the pencil 
and he will realise what I mean, and the wretched 
abortion of a screw-thread produced by a wheel r ce 3 
cutter is liable to this additional error! If perly speaking, the diffusion of aqueous 
the y milling cutter is employed to cut a concen- | vapour, in any lunar atmosphere, however rare, is 
trio groove round a cylinder having the axis parallel ja radical y of this theory, though the 
thereto, it is of no consequence if the cutter is set | amounts and limits might not be identical on the 
high or low ; but when it is inclined and employed | moon and on our earth, in 5 of the diffe- 
for cutting a spiral, the conditions are entirely } rent densities, due to the great difference in gravi- 
i t tation on the two globes. 

l But the absorption and diffusion of aqueous 
The “ beautiful screw-thread’’ of the ‘model vapour would go on even at a temperature below 
mandrel,’’ and also the collar bearing, are to be | zero, inasmuch as ice evaporates if there is air. 
trued-up with laps or skives char, with diamond | The steady and slow decline of heat, and also of 
powder. This is another blunder arising from | atmosphere, appears to have gone on simultaneously, 
mere papar thoorising. The gem particles are at] and one feature of this theory is, that it seeme to 
once driven deep into the metal of the grinder, | be a really beautiful demonstration of this decline, 
which also soon gets choked up with the abraded | the air g viewed as the transporting medium for 
steel, just as a fine file does with lead, and ceases | the aqueous vapour diffused in it. ; 
to abrade. I wish Joy to the patience and pocket| Thus we see that the aqueous vapour raised 
of the man that would constantly keep up a foed | largely (as in our case also) over equatorial seas, 


I do not sufficiently appreciate the extent to which 
the diffusion ef aqueous vapour would take place in 
any sort of lunar atmosphere.” 


erent. 
I am invited to show where error is. Very well. 


of diamond. In an emery wheel consisting of | has been 1 on the Polar regions to form vast 
coarse particles, the abraded steel is thrown off and | ice caps and the raised S. W. t 


quadrant. 

Eventually, as heat and transport failed, this 
aqueous vapour was d ted more closely around 
the equatorial seas, to form the vast raised regions 
around Mare Crisium, to north of Sinus Indium 
and the great littoral highlands, such as the Carpa- 
thians, Alpe, Apennines, Caucasus, &c. 

Eventually, as heat and air as tr „ still 
further declined, the aqueous vapour, from 
the lagoons left, or kept liquid 7, heat vents (as 
on our earth), was deposited still closer around 
forming the ramparts of the walled plains and 


crater plains. 

The circular lagoon formations gradually be- 
coming smaller and smaller, as the ice crust thick- 
ened, the later ones often opening near those already 
laid and frozen, melted away their segments where 
they overlapped, and so on down to the ‘‘crater- 
lets,” about which time heat-enerzy was much 
reduced, and atmosphere very attenuated. 

But contraction of the crust would still open 
deeper vents, by which some moisture from the 
warmer interior would reach the surface, and, 
failing to liquefy the crust, would simply pile as 
condensed deposit, often filling in old crater vents, 
as Linné, or even piling up cones like Pico, 
until at last the exterior would be so destitute of 


consumed as a shower of sparks, and so energetic 
is the action that under a deluge of water vox 
are still there. Diamond in large pieces would be 
sufficiently strong to take a good ving off hard 
steel; but for mere trueing- up heavy cuts are not 
ag ge The diamond pare off the hard steel 
in fine, hair-like curls, and, more curiously still, I 
have seen a curled shaving taken off a surface of 
polished glass by a keen diamond splinter. A dia- 
mond turning tool may be sharpened on a lap or 
wheel, charged with the same material, like a steel 
tool on a grindstone. In this country there are but 
few workmen in the toolshops who know how to 
mount, or have any experience in the use of dia- 
mond cutting tools. Mr. Hines does not use them, 
and we must rely on the practice of those who do. 
I do not consider him answerable for all that he 
writes, for, to apply the suggestive metaphor head- 
ing this, he is hunting in couples. In the tenour 
of his writing he naturally strives to convey the 
impression that his house is the fountain-head of 
all that is excellent in practice ; but it appears that 
he needs something more, for if in any form or 
detail he has hitherto been helplessly groping in 
darkness, a new light has now appeared to him in 
the shape of a model mandrel, and it is to be 
hoped that his anticipated olients to be attracted 


air as to become a practical vacuum, and aqueous 


a 


Apri, 10, 1855. 
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vapour escaping would (steam-like) flash out int? 
the void at enormous d, and form the well- 
known haze or cloud of ice spicula, which, on sub- 
sidence forms the peculiar rayed nimbus.”’ 

Whether this has been carried on yet another 
stage, to form the great ray systems, I cannot so 
far say ; but it seems probable. 

So that all through we see the diffusion of 
5 vapour in the lunar atmosphere, even 
m 3 attenuated, is a necessary element in 


e theory 
With regard to the question of the temperature 
of the lunar surface, after fourteen days’ exposure 
to the direct solar rays, I can only infer it to be 
very low, and this of the question, ie. the 
f of Lord Rosse’s conclusions, is in far 
abler hands than mine. Both Professors S. P. 
Langley and C. A. Young are of opinion that the 
lunar surface temperature never rises as high as the 
TONE poini of ice, or even of mercury; and it 
should be borne in mind that Lord Rosse himself 
was not quite satisfied of the accuracy of his own 
The theory of 1 surf 
> theory of lunar acing by glaciation seems 
to fairly well solve most of the peculiarities we 
S00—1.6. 
Ist. The absence of distinct Polar cape. 
2nd. The difficulty re the total disappearance of 
lunar seas. 
rd. The distinct relation (except in the case of 
nimbi) between the brilliancy and the inclination 
of surface in the detail, as though gravitation 
removed a darker coating on inclines. 
4th. The suggestive arrangement of the 
“t elefta ” around, or near, areas of presumed subsi- 
dence, as though they were cracks. 
5th. The extraordinary coincidence of eight dis- 
tinct features, held in common by the circular forms, 
from Mare Crisium down to the smaller craterlets, 
detailed on page 198 of Ours,” Oct. 31st. 
6th. That the mountain ranges should be so gene- 
rally littoral and segmental in plan. 
7th. That craters and crater plains, and walled 
are really all excavated forms, the material 
some cases 6,000, 10,000, or even 20,C00 cubic 
miles, being removed and puea around to form the 
walls, pen the deeply-depressed inclosure a 
plain and level. 


It also offers a fair explanation as tò the forma- 
tion of strings of craterlets, terraced craters, bays 
of all kinds; and the fact that craters near a sea 
margin have the wall on the land side the highest. 
It explains the ridges on the so-called seas. 

Apart from these, it also seems to offer a more 
reasonable termination of the life-history of a globe, 
a solidification due to the dissipation of its heat, a 
surfacing by glaciation, and where the Polar ice- 
cape have closed over the equator, instead of a final 
surfacing by igneous phenomena, and volcanic out- 
bursts, and lava lakes. 

I trust that F. R. A. S.“ will yet give the subject 
some attention—it is a question of absorbing 
moment. For ages men have pondered over the 

problem of the end of the world.” What 
itto be? What, in the far future, is to be the 
ee our race, and the end of all life on the 


It seems to me we may read the answer on the 
face of our satellite, far off, no doubt, but certain in 
the end—universal death ; while the great hymn of 
life will be taken up by other worlds, and sung in 
other words, the t sun itself at last teeming 
with life, in utter darkness, as the will of the great 
“ All Father.” 


It maketh and unmaketh, mende ai : 
What it hath done, is better than hath been; 
Slow grows the splendid pattern that it weaves, 
Its wistful hands between.“ ( Light of Asia.) 
8. E. Peal. 


PROPER FORM FOR BED-FRAMES. 


ate reading the letter of Calm Re- 
pose 789), I thought the idea seemed so 
rational that.I determined to try his plan, and 
accordingly I raised the head of my bed about 7in. 
(by means of bricks under the legs). Since then I 
have certainly been less troubled with vivid dreams, 
or indeed, any at all worth mentioning. I find it 

to have a firm support for my feet (I use 
three or four volumes of the “E.M.” as the most 
solid things I can lay hands upon), as otherwise I 
- find there isa tendency to slip further down the 
bed than is quite comfortable. 

As an invalid, I am not in a position to judge 
fairly the sleeping merits of the arrangement ; but I 
find that I am able to get off to sleep much quicker 
now than I used to. Devoniensis. 


AMATEUR MICROSOOPE OON- 
STRUOTION. 


[24084.]— VALUABLE instructions have appeared 
from time to time in the “E. M.” for making 
almost everything within the range of amateur 
work ; but, with the exception of sume articles (to 
the best of my recollection incomplete) in the older 
volumes, no full detailed instructions have been 


ven on the construction of the microscope. 

hether this arises from the fact that the mechani- 
cal exactness and optical knowledge required are 
practically beyond the skill of any but a profes- 
sional workman, or from other causes, I do not 
know. I do not suppose that even the most skilled 
amateur could successfully make one with high 
powers, or of a complicated kind; but I should 
think that a serviceable plain instrument would be 
within the power of one who is fairly skilful at the 
lathe and metal work. I feel sure there must be 
many of our readers who would be glad to be in 
possession of this useful instrument; but who do 
not possess, or who do not care tospend, the money 
to buy one, but who have both time and the means 
to attempt its constraction, if it could be done with 
a fair chance of success. 

Would Mr. Wenham or others who have prac- 
tical knowledge on the subject enlighten us upon 
this point, and if considered to be within the range 
of amateur work, may we venture to hope that 
shortly a series of articles on the ‘‘ Construction of 
the Microscope may appear in these sone 

emo. 


THE OASSEGRAIN. 


[24085.]—Dr. Roysron-Praorr’s letters are 
giving information which is not to be found in 
ks, and which I had sought for in vain, so it is 
needless to say they are of special interest. 
the distance of the convex from the ocon- 
cave, it becomes obvious why their sidereal foci 
ought not to coincide, if we remember that the 
sidereal focus of the small mirror is for parallel 
rays, whereas when in position in the telescope it 
receives converging rays, and this, of course, applies 
to the Gregorian as well as to the in. 

I do not, however, remember to have hitherto 
seen any formula such as Dr. Royston- Pigott gives 
for determining this distance. I have not my note- 
book at hand with the results in actual figures ; but 
I have found that even in small instruments the 
distance apart of the mirrors differed very sensibly 
from the sum (or difference) of their foci. 

It will be observed that, by omitting the divisor 
in the first term of the formula, we obtain the equi- 
valent Newtonian focus irrespective of the eyepiece. 


N= Fx L 
This in one of the cases given is— 
N = 129 x 25°8 


4 96 

Or practically 56ft., as mentioned in the last para- 

graph but one. 
I would ask Dr. Royston-Pigott if he can kindly 
ive a formula to determine at what distance 
hind the great mirror the conjugate focus of the 
small mirror falls, or, in other words, where would 
the image be formed if the eyepiece a ia 

0 L. 


67 lin. (nearly) 


MINERAL-OIL LAMPS. 


[24086.J]—I po not pretend to any scientific 
knowledge, so I only wrote of mineral oils asa 
practical man, having in the first place verified by 
actual iment I advanced. Very ibly 
aa the me, and I ane muon or iged to 

Shakespear for setting me right. mean- 
ing, however, must have been patent to every 
reader 


I never desired to convey grave dissent from 
Sir Fredk. Abel’s opinion,” being convinced that 
the deliberate conclusions of such a master must be 
accepted. Nor did I at all question id br do 
he advocated; I only stated that while lamps 
are made in their 5 orm, a general adoption 
of bup Towe: oe orant hands, lead to 


Theorists cannot always as easily submit their 
views to N oa as in the present instahoe 
is open to Col. Shakespear. He will confer a favour 
on all interested by providing his ¢:vo lamps in all 
things identical” (P), and after burning them at full 
combustion—say, for four hours- inform us of 
the then respective temperatures of thé remaining 


oils. . 

As to his 6d. lamps of tin, the use of such is 
no proof that the principle is either right or safo. 
I havo been familiar with the form of every kind 
of lamp, here and on the Continent, commercially 
made during the last 40 years, from the old Aam phina 
to the newest lamps of the present day, and I am 
convinced that the cheap (f) lamps have brought 
discredit on mineral oils. They are used by the 
poorest and least instructed. They are often 
with the lowest priced and worst oils, and to their 
structural imperfections must be added the gross 
ignorance and carelessness of the majority of their 
users. 

I have also had great experience in the use of 
these oils, and have always found them (when pro- 
perly managed) the best, cheapest, and cleanest 
domestic lights; and when Sir Fredk. Abel and 
Mr. Redwood have concluded their investigations, 
I have not the least doubt that from their in- 


structions lamps will be constructed so simple and 
so safe that the use of these illuminants will be 
almost universal. J. Hughes. 


OURIOUS OPTICAL EFFEOT. 


[24087.I—I HAPPENED to have a new smooth- 
bore breech-loading fowling-piece in my ; 
and in looking through the barrel to see if it was 
well bored, I noticed an optical effect which 
interested me, and which I supposed to be an ex- 
cellent example of diffraction bands. 

Tho barrel was very smooth and well polished 
the far end appeared as if terminated by a blunt 
cone formed of two concentrico rings eying an 
opening of about one-fourth the real size. Fol- 
lowing these two rings were four others the full 
sizo of the bore, alternately dark and light, sharp 
and well-defined. 

If I am wro 
fellow-reader wi 


as to the cause, perhaps some 
take the trouble to set me right. 
R. 8. Culley. 


THE EMPLOYERS’ LIABILITY AOT.— 
NOTICE OF INJURY. 
24088.J]—I HAVE: so often been consulted by 
injured workmen, anxious to claim compensation 
under this Act, but who, by omitting to give the 
necessary notice, had lost all chance of so doing 


As | that I think a few words upon the point may be 0 


practical utility. It is a needful principle in the 
administration of justice that everyone knows 
law, for if ignorance of the law could be a valid 
ples, no one would ever be convicted. But in cases 
ike this, where a statute makes a technical point 
and im a condition precedent to the support of 
a just claim, hardship is often worked because of 
this ignorance. Nowhere has this been proved 
more plainly than in to notice under the 
above Act. A Bill has several times been brought 
into the Commons by Mr. Burt and others to give 
judges some discretion where this notice has not 
served within the stated period; but it has 
hitherto failed to pass, although some such amend- 
ment is certainly needed. 

The Act provides that no action for the ey 
of compensation for injury shall be maintainable 
unless notice of that injary is given within six 
weeks, and the action is commenced within six 
months, from the date of the accident. If the 
workman dies, then the time within which the 
action may be commenced is extended to twelve 
months from the date of the death. With regard 
to notioe also death makes a great difference, for 
while the workman’s action for ee is gone 
entirely unless the notice is given within six weeks, 
yot if he subsequently dies the right revives. This 
results from the provision that in case of death the 
want of notice be no bar to the maintenance 
of the action if the judge is of opinion there was 
reasonable excuse for its omission, which appears 
to be entirely left to the judge’s discretion. this 
clause applied also to the case of injury without 
death, no could be done to employers, and 
OTa N = With the ordinary f 

am now only e case 0 
injury when it isnot fatal. Within six weeks from 
the day of the accident the workman must give 
notice to his employer. This time is to be reckoned 
in the usual way, and exclusive of the day in which 
the act was done, frem which it is to be dated. 
Thus, if the accident occurred on Monday, 30th 

last, the notice must be given on or before 
Monday, the 11th May, and that would be the last 
day in which it could be given. The notice must 
be in writing. Verbal notice is useless; the fdots 
that the employer was present at the time of the 
accident, or knew it from his men, or even offered, 
or has actually paid, some compensation, are each 
and all of no avail. Written notice must be proved 
by the workman before he can begin his case ; un- 
indeed, this is waived by the employers at the 
ial. Although the notice must be in writing, it 
need not be actually signed nor follow any special 
form. But the Act provides that it shall give the 
name and address of the person injured, and shall 
state in ordinary the cause of the injury 
and the date at which it was sustained, and be 
served on the employer. The name and address 
should be full and true. It is as well to set out the 
names, but initials would be sufficient. 
e address should be the residence, and not merely 
a place of employment. By the cause of the 
injury’’ the Act really seéms to have meant the 
cause of the accident, because that is the true point, 
and the actual proximate cause of injury is not so 
material. It has been held that it is not essential 
to set out the exact cause of action, even if it were 
a paper drawn by a pleader, but that the notice 
must show the employer what occurred in such a 
way that he may be able to make proper inquiries, 
and so come to trial prepared to meet the plaintiff’s 
case. Then the true date must be stated, but a 
mistake in this point would not be fatal. The 84 
indeed, declares that a notice shall not be dee 
invalid by reason of any defect or inaccuracy there- 
in, unless the jadge who tries the action thinks the 
defendant was prejudiced in his defence by sueh 
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defect, or that it was for the purpose of misleading. 
This clause thus confers a discretion u the 
County Cqurt judges, before whom these 
actions must be brought, as to the form and 
contents of the notice, although it does not enable 
err apon any statement of fact to dispense with 
it altogether. 

Thus the notice must bə served upon the em- 
ployer, and this servioo must take place within the 
six weeks mentioned. It may be served by deliver- 
ing it at the employer’s foes fe oe or place of busi- 
ness. But this should be done in sucha way that 
it will come to his know in the ordinary course, 
and it should be left at a shop or office during 
business hours. But the ott Aaa given by the 


of residence or 
posted. Upon 
and u 


course of even if it never reached the em- 
ployer at A company should be addressed at 
ts regi office; although any one of the offiees 
of a company or tion that had several would 
seem to be sufficient. It is always wise for the 
workman to keep a of the notice he sends and 
of the envelope as ad , and he should sign 
the notice as he would a letter. It is also wise to 
let the notice be drawn and delivered as soon as 
possible after the accident, as the time allowed soon 
slips away, and unforeseen circumstances occur 
causing it to be forgotten or overlooked until too 
late. I have known cases in which injured work- 
men have been kindly helped by their employers 
during the first seven or eight weeks. aler the 
accident, and then dismissed, the r fellows only 
then finding out why they were thus treated, and 
only lear after the time had gone by that it 
was too late for them to give notice, without which 
their claims were irretrievably barred. 

a eoon to return to other practical points 
upon this Act, of 5 gor and can 
now again answer ordinary uestions. 

Fred. Weatherfield, Solicitor. 

2, Greaham - buildings, Guildhall, E.C. 


GRHAT WESTERN RAILWAY. 


[24089.)—M. Joun F. LAWRENCE is wrong in 
thinking that the G. W. R. main line west of Bristol 
is wholly broad gauge. The 4ft. 8 fin. gauge has 
been laid for some years now as far as Exeter. It 
has been and is largely used for running narrow 
a ee over. | 

About a year ago a loop line of about three miles 
was formed between Bleadon and Paxton (which 
are on the main line, about twenty miles west of 
Bristol), faking in Weston- Super- Which had, 
before, to rest satisfied with a junction line between 
itand the main line, about a mile distant. The 
loop itself is laid narrow-gauge only, while the 
original line remains both gauges, and is used chiefly 
by two or three broad-gauge expresses each way 
daily, while most of the narrow-ga stopping 

ins use the loop line, thus patting eston 


partly on the main line. 
The line west of Exeter is broad-gauge, with ex- 
orn of a part of the branch line from Plymouth 
to Launceston, over which the S. W. R. main-line 
trains have running powers. Devoniensis. 
NEW MIDLAND ENGINES. 
[24090.] —Tawxsto ‘‘ Helvellyn” and Vortex,” 
p. 34, for their opinions on the big engines. A 
sudden change has been made in the working; the 


Sootch —— London are now worked 
with the 63 and 101, in place of 1676, 
1676, and it is now admitted that the ‘ big’ 


engines can’t work these trains. They have tried 
every move to get steam with the small boilers. 
Inspectors have ridden with them, even Mr. John- 
son, jun., has been with them, and thw final result 
po all 3 they 5 i at 
presen engines no good 
till they have new lange boilers. 
Locomotive. 


-ANOTHER BRAKE FAILURE. , 


__ [24091.]—Wovrn “ Meteor,” or any other rail- 
‘way correspondent, kindly explain the cause of a 
recent failure of the vacuum brake ? The Midland 
5 p.m. express from Manchester to St. Pancras, due 
in London at 9.45, 27th March, was made of 
two engines and a very long train. Instead of 
stopping at Kentish Town it ran completely the 
whole length past the station, and had to be set 
back. It was a good thing there was nothing in 
the way ; but such cases are very risky. 
Anxious to Know. 


-a — 


RAILWAY. 
., [24092.]—Suvcz my letter appeared, p. 58, letter 
23000 I have received several e from 


(Copy.) 


LEICESTER AND SWANNINGTON RAILWAY. 


Table of Gradients, Levels, &o., 17th July, 1832. 


Distanoes 
Names of Localities where a change 
of gradient takes place. Tater 
Total. mediate, | Reise. 
13 ë 
ome 2 ° 
324 8 E Feet. 
Commencing at Leicester Station 1 © 4 8 
near W Bridges dvds TS 2 — 
To Weighing House Road Crossing 1 30 30 | 49°06 
To Glenfield Road and Station..... 2 60 1 30 | level 
To near Glenfield Parish Boundary 
and Groby Branch .......... aes 3 72 1 12 | 8:00 
To Ratby Road, Station and Wharf 4 40 48 | 6°95 
To Kirby and Newtown Road Cross- | 
ö 8 5 32 72 13°01 
To beyond Desford Station and Road 6 64 1 32 | 35:00 
To beyond Merrylees Lane Level 
i eseeetecaeeveeeeeenveen eee eee 8 10 1 26 51°00 
To Bagworth Station and Foot of 9 64 1 54 | 74:94 
n CCC 
To Top of vy ak Incline ....... | 10 27 43 | 96:09 
To Bagworth Colliery Branch Junc- 
tion *@eeeoeeseeeeseoenaeeeeaeveaevneee ee 10 56 29 level 
To tock and Stanton Lane 
(summit) ......... EE TET 11 30 54 | 36:97 
To near Ashby Turnpike Road Cross- 
in r 13 28 1 78 Fe 
To Top of Swannington Incline and 
fixed en i 8 6 15 26 1 78 = 
To Foot of Swannington Incline.... | 15 74 48 — 
To Termination of Railway at Turn- 
pike road, Swannington ......... | 16 6 11 | level 
Total. eo — 15 6 371˙02 274-96 
(Original Table Signed) ROBERT STEPHENSON, Engineer. 


correspondents asking for more minute details re- 
lating to the gradients and height above the sea, 
&c. I therefore inclose a copy of the 5 8 
Official Table, which I inde at West ridge 
Station, Leicester, June, 1867. 

Olement E. Stretton, 


on. Mem. A. S. R. B. 
Leicester, April 2nd. 


‘““ENGINE-MAKING AT HOME.” 


[24093.]|—Prnmir me to offer my thanks to your 
ndent, J. H.,” for his interest- 


esteemed co 
ing and able instructions conc the making ef 
small steam-en by amateurs. Numbers of us 


are desirous of possessing a motor sufficiently 
powerful to work at least one lathe, and would go 
to considerable trouble and expense to attain that 
object in a suitable way ; but a difficulty generally 
presents itself beyond the “ee together 
namely, the raising of steam. Of course, this can 
be done in the usual way by means of a coal or 
charcoal furnace ; but has it not occurred to us all 
that coal firing is extremely troublesome. I think 
it is dirty, and the smoke is not easily ed of. 
Can it be done by gas—that is, a gas fire or stove? 
Would not gas fring be Sey, clean, ready, 
and free from trouble? Would it not, in fact, 
render a steam-engine almost as manageable as a 
paa cagine; I suppose it has been and is dune. 

hen why do so many of us use coal atall? As 
we have described to us the construction of the 
cylinder for a small engine, I would like to ask 
“J.H.” a question or two on this point. Why is 
it that the simple double-action oscillating cylinder 
without slide valve, so much used in models, is not 
used for larger engines—say, for an engine of } or 
1 hp. ? Is it not cheaper to make? How does it 
stand wear? Will your obliging correspondent say 
what rata of speed a small engine ay, Li x 3in., 
could be caused to attain? Could it be driven by a 
moderate pressure—say, 10 to 301b. square inch, at 
a speed of 1,800 revs. per minute? Is there a limit 
to the velocity attainable, pene being provided 
in any i degree ? an ordinary cylinder 
could not be driven at this high rate of rpoed, what 
kind of à cylinder would be suitable for that 
purpose? Would someone who sses AD engine 
approximately of the above size kindly try the ex- 

riment so as to ascertain whether a of even 

000 could be attained f x. 


DYNAMO. 


24094.]—I SHALL have much 
„ Anglo-Dane i (letter 23996) all 0 5 ne 
may require. I am very g is not goin 
rake the machine, of which Mr. Bottone save Rim 
some particulars, as it would most certainly have 
been a failure. Anglo-Dane will my mean- 
ing when I tell him that the resistance of the arma- 
ture would have been from 80 to 100 times too high. 
Apart from the question of resistance, the form of 
armatnre described is quite unfit to be used in a 
large dynamo: to be of any practical use, it must be 


leasure in giving 


laminated, and even then the vibration of the 
armature, caused by the jerk which it receives as 
each cog passes the ends of the pole pieces, is 
annoying if the machine is in a workshop. Wi 
regard to Anglo-Dane's query (55839) he must 
remember that if the dimensions of a dynamo are 
doubled it will hold eight times the weight of wire. 

machine to be self-regulating must have shunt 
and series winding in a certain proportion, which 
proportion must be determined by experiment ; but 
if the resistance of the armature is low, a shunt- 
wound machine will be self-regulating within 
certain limits. For instance, if 25 per cent. of the 
lamps. were turned off, the rest would not be 
materially affected with the addition to the 
machine of a resistance the amount of which could 
be varied by an attendant. The machine could be 
made to light any number of lamps, from one to 
the largest number the machine will light. I will 
next week send some leading dimensions of a 
machine which will light any number of 20-c.p.- 
lamps up to thirty, which number might be easily 
carried to fifty or even sixty if the dynamo is only 
required to run a short time—say, for two hours; 
but, of course, in practice it is not usual to run a 
d o up to its full power, and I only mention 
the fact to show that I do not overrate the capa- 
bilities of the machine in mentioning thirty lam 
as its useful output. I may mention now that 
armature will be 8in. diameter by 8in. broad, and 
that it will have only one layer of wire on it. The 
core of the armature and the iron of field ets 
will be voy massive, s0 as to obtain e 
e eld in which to rotate the armatare. 

ve been much amused by the correspondence 
which has taken place in connection with laminated 
armatures. I can assure the readers of the E. M.“ 
that after taking into censideration the extra trouble 
required to wind it, the laminated Siemens H 
armature is still by far the best armature to use 
either as a dynamo or asa motor. Mr. Chaster, in 
letter 24041, is no doubt very funny; but at the 
same time not very acientific. Mr. Walker avi- 
dently made a mistake, either in the number of disos 
on the shaft, or, what is more probable, in their 
thickness, and out of this slight mistake Mr. 
Chaster tries to make a case against laminated 
armatures. Readers must be aware that the 160 
discs would not be i and so, when put 
on the spindle, would springy, and would 
naturally require a considerable amount of screwing 
up before they would be perfectly flat and square 
one against another. In his last article on motor 
construction, Mr. Chaster makes two statements I 
should like explained—first, what is carburetted 
annealed iron. I always understood that the purer 
the iron the less carbon it contained; and also, 
what is this battery that ran Mr. Jones’s armature 
for several hours without suffering any diminution 
of strength. Perhaps it will be described in an 
early number, and then we shall probably read 
that this wonderful battery is manufactured by So- 
and-so, by Mr. Chaster’s kind permit. fe 

Coventry. W. H. Raves. 


APRIL 10, 1885. 


LAMINATED ARMATURES. 


[24095.J]—I ax vary oniy to see letter 24041, by 
Mr. J. Chaster. In the first place, referring to my 
letter, 23410, Vol. XL., the 160 discs mentioned 
therein should have read 110: this is probably a 
misprint, which had certainly escaped my observa- 
tion until Mr. W. Chaster called my attention to it. I 
have also overlooked the qe 54934, Vol. XL., 
and the reply of Cyrax.“ o this opportunity 
of apologising to these gentlemen, as a serious ill - 
ness at that time prevented me from exhaustin 
the pages of the E. M.“ so completely as it is my 
usual custom to do. 

Now, as tothe lin. compression, I will endeavour 
to render the 5 palpably clear that even 
Mr. Chaster may it the possibility of the 
establiahed fact that such compression is not only 
necessary, but easily performed. The discs, or 
stripe, forming the armature ing to my de- 
sign, were stamped out of best charcoal sheet iron, 
and everyone who has had any experience with 
sach stamped pieces of metal, knows that although 
the thickness of each disc may be in., it requires 
considerable pressure to force 20 discs within the 
space of one inch, by reason of the distortion of 
the iron during the operation of stamping. 

I find, in practice, that 110 discs din. in thick- 
neess, occupy 6fin. to 7in. of spindle before screwin 
up. Perhaps the makers of some of these 
laminated armatures may verify my assertion. I 
still maintain that the cross form of armature, 
when wound with four coils, is highly efficient as a 
motor, and wound with two coils is a good dynamo, 
certainly far more efficient than the solid H form, 
and with either method of winding holds sufficient 
wire for the purpose. I believe I am the originator 
of the lamination of these small armatures; and, 
according to Mr. Bottone’s recent test, it appears 
to have a step in the right direction. 

I am compelled to deal with that portion of Mr. 
Chaster’s letter which reflects upon me onally 
in a somewhat sterner manner. He, g advan- 
tage a ‘the . that ee Harcourt ap- 
parently resides in the same district as myself 
mainuates that we are in collusion, aa hints 25 t the 
existence of a ‘‘olique.”” I can assure Mr. Chaster 
that, to the best of my knowledge, I have never 
geen nor spoken to Mr. Harcourt ; and, further, 
that any matter contributed by me to these pages 
during the sixteen years has been of a purely 
dis intereste Praten war, nt directly or indsrectly 
as a means of gain to myself. My purpose been 
simply to contribute my humble quota to the 
mutual good fellowship that has so long existed 
between the readers of Ours, and has justly 
earned for the ENGLISH Mronanio that familiar 


* 

y professional reputation as a practical en- 
gineer of considerable experience does not require 
the support of a olique, and I am thankful to 
say is established upon a basis too firm to be shaken 


by Mr. Chaster’s innuendoes. ; 
Fredk. Walker. 
36, Spondon-road, Tottenham, April 6. 
THE MUSICAL SCALE.—TO “A. 8. L.” 


_ [24096.]—Yovu have misunderstood the tables of | C 


intervals given by me on p. 11. They are the com- 
plete set of notes required for just intonation in the 


major, and all the minor scales on the keynote C. 


When these intervals are remeasured from other 
keynotes, three new sounds are required in the 
scales for every flat or sharp remove, and for this 
reason about forty-two sounds in the octave are 
required by the musical ear for all the keys in 
modern use. Our instruments with but twelve 
sounds in the octave cannot, therefore, give the 
notes with ‘‘the ratios as determined by the 
musical ear, and here equal temperament is called 
in that all keys may be played in with equal faci- 
ity and incorrectness, and this is a method of pre- 
tending to play in all keys, and, in reality, playing 
in none, simply to save trouble. What would be 
said of a sculptor who made the fingers of his 
models all the same length simply to save trouble? 
Before some of the great composers advocated 
equal temperament, these imperfect instruments 
(piano, harmonium, organ ko) were only used in 
a very limited number of keys, being tuned on an 
unequal temperament principle where some five or 
six keys were much nearer perfection, and the rest 
left with errors so intolerable that they were seldom 
used. I suppose no one would go so far as to say 
that these masters of song would have advocated 
equal temperament, had they had the choice of just 
intonation on these instruments; but they felt 
their genius bound down and restricted when 
writing with such a limited number of keys at com- 
mand. It might be that, having a faith in the 
achievements of mechanical science in the future, 
they were content to put up with the errors of 
ual Lato Pp knowing that some day their 
music would be interpreted by just intonation. Is 
not the ae at 1 8 when a otona ion n oom- 
pete with equal temperament for facility of execu- 
tion and completely outrival it in every other musi- 
cal requirement? 
This equal temperament consists in taking for 
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the note used as O sh. and D fl., a measure which 
is such a fraction of C that its square will give the 
measure of D, its cube the measure of D sh. or 
E fl., its fourth power the measure of E, and soon 
until its twelfth power gives the measure of upper 
C, which must be y one-half of the lower C, 
and this octave is the only interval musically cor- 
rect. It naturally follows that these notes are in 
most complicated relations to each other, and so do 
not fulfil the first requirement of true musio— viz., 
simplicity of ratio between the notes of the scale ; 


8 | but this is secured if the scale be evolved by the 


process set forth on p. 10, No. 1,041. 

Another way of putting it is this: Thirteen notes 
from C to C, or from any other keynote to ita 
Se ad el a eres 

ons :— i )3, : 

6000 ‘dayne 


(144/3)°, „ CWI, CWYD, 
12% ) u, (%) u, , and it would appear that 
e 9 i ates 805 identical 


with these; but it would be interesting to inquire 
why the measure for E flat shows a difference 
(rv ). You will note that the measure for 
sharp, the tritone both in the curve ordinates 
and equal temperament is an attempt at the square 
root of 4 or diay e, but the musical mission of 
F sharp is not thus to lie intermediately between 
the extremes of the scale; but in its nearest rela- 
tionship to the key of C to act as the leading note 


to the; scale on G, and so must be 15 * 5 
45 or 7 7. 

The following table oontrasts the true notes in the 
key of C, with the equal-temperament notes, and 
your curve ordinates. The flats correctly have a 
place in the minor scales; but the sharps do not 
belong to the key of C, being signs of modu- 
lation into other keys, so in every instance I give 
these as the measures of the leading notes to the 


natural tones above: 


True Equal Curve or- 
measures. |temperamnt.| dinates. 
N 5000000 5000 
33. 533 5297316 5297 
B fl. acute. 556 
B fl. grave. 6625 5612310 5613 
Abh.... 5688 
A 5 ; 5 5946086 5946 
A fl. ‘ . 
Gaiaa 64 6299605 6299 
r 666 6674198 6674 
EEB 711 7071068 7071 
BE ee 75 7491535 7491 
FF 8 7937005 7937 
E fi 833 
62994 66 | — . 
D Sh. .. 833 } | Bosost 840. 
D acute 888 ; 
D grave ` 9375 8908986 8909 
„662 0 „ „ „460 0 pedi ek * 94 
C sh. ...... 9481 } eases 
TETT ? 1-0000000 1:0000 


I notice that W. H.,“ e 478, No. 1036, 
sets A sharp above B flat, and so with all the other 
sharps and flats; but I hold his method of arriving 
at the measures by a succession of perfect fifths 
(or by inversion fourths) to be inaccurate, as no 
number of perfect fifths can exactly equal any 
number of octaves. Com t 
with the equal temperament, as given by himself, 
and you will see the errors are increased rather 
than diminished ; or, better still, tune to his mea- 
sures, and hear how they sound. 

I am so interested in this subject that I have ad- 
vertised my address this week, and shall be happy 
to correspond with yourself or any other gentleman 
similarly interested, as far as my limited time will 
allow. Our Editor is very kind ; but he has many 
other subjects that equally claim the space he 
at disposal. S8. B. Hunt. 


[24097.]—IrF this correspondent will compare the 
curve-ordinates he gives on page 68 with the corre- 
sponding monochord-lengths for the scale of equal 
temperament given by Mr. Elphick on page 434, and 
myself on page 478—both in previous volume,—he 
will find that they are almost identical, the differ- 
ences being so slight that they may be set down to 
error in caloulation, or more probably to the inevit- 
able incompleteness of statements in decimals. 

March 29. W. Hardie. 


CUTTING SOREW-THREADS. 


{24098.|—Dr. Epmuxps will see from my last 
note (acknowledged oniy m No. 1,045) that I agree 
with himself as to the importance of the deforma- 
tien, or, as he objects to the term, the abnormal 
form, of his proposed thread. I still think that 
the position Mr. Wenham conceives himself to have 
takon up is the same as my own (23973), though 


ê 
9 


his thirds and sixths | sl 


has | work; but ha 
in hi 


129 


it was originally, and is still really, too general and 
erroneous in being so. 

I mentioned the chaser only as an illustration. 
The main cause of uneven working with a chaser is 


not quite as Dr. E. (24038) supposes, but is due to 
the large contact surface or cutting edge. It would 
of course, be better to fit the wheel to the bit that 


cut the chaser, the which would probably (Mr. W. 
notwithstanding) have been finished es rotatin 
lap. The chaser acts as an illustration, on accoun 
of its being axial onits cutting edge, not normal, as 
a V-point tool. 

The variation from the normal to the axial in 
base width, though I had thought of it, was not the | 
matter I wished to point out ; quantitated, it is very 
slight. And I also agree that the stress on thread 
on a mandrel nose is normal. My long phrase 
simply meant axial section.” ; 

he point with myself is that, whereas the thread 
is spoken of as 60°, neither section—axial or normal 
—is truly so ; but the section of the groove or nut- 
thread has a true 50° normal section. If nut and 
nose are to be alike, it is necessary to have the 50° 
or other angle azial. 

If the nose is preferred with the true angle 
normal, the cutter may easily be shaped as men- 
tioned in my last, or a 50° grooved lap to 1 on 
the nose thread, and not in the space, may be used 
perhaps the simpler-made tool. But, as also before 
stated, the abnormal original thread has its advan- 
tages of being more upright and thicker-topped, 
the nuts bein many, sad © nose one to wear. 

Dr. E. will, per ps, see that it is not by any 
means n that the normal cross section of 
a spiral thread will, in all cases, be a portion of a 

iral surface; it is easily in nut or screw made a 

ight line. The normal is, of course, spiral when 
oat axial is straight, as should be the case for 


In saying that ‘‘the stress borne by a screw- 
thread is not axial but normal, inasmuch as it is 
resolved into its component parts,” it appears to my- 
self that a reversal of the reason has been e. 
The theoretical stress on a screw-thread is, no 
doubt, normal; but the reason is that the longi- 
tudinal and transverse stresses compounded have a 
resultant coinciding with the normal. Practically, 
however, the stress is reduced by friction to a 
e one; this I have often seen in bolts 
broken or ztripped in situ, no trace of torsio 
action being observable, or shifting of the nut or 
bolt taking place before rupture. Perhaps the 
grain of the material is largely the 1 

can. 


ALARUM OLOOKS ADAPTED TO THE 
USE OF EXPERIMENTERS AND 
OTHEBS. 


\24099.]—I am desirous of calling the attention 
of manufacturers of alarum clocks and watches to 
a great desideratum. Ordi alarum clocks are 
made with a view to soundi Fein lengthy and 
startling noise many hours after g set, and with 
a rough approximation to correctness—that is to 
say, such a clock would not be judged defective 
though it went off a few minutes before or 
the time intended. But an immense boon to most 
of us would be a form_of the instrument which, 
though only capable of being set for moderate in- 
tervels of time—say, less than half an hour—could 
be depended upon to go off within a few seconds of 
the intended time. A loud, long-continued sound 
would be quite unn in such an. instrument; 
one stroke upon a small would be sufficient, as 
the object is to call attention, not to awaken the 


eeper. te 
It would be an endless task to attempt to point 
out the weet uses of 8 or 
monitor. The experimentali e photograper, 
fhe astronomer, each so often require that his 
attention shall be directed to an operation, say 
in 3, 5, 7 or other number of minutes. Afraid of 
overlooking this, he, in the absence of such a 
monitor, has simply to waste these minutes, for he 
feels the dan of settling to any engrossing 
he the ‘‘monitor’’ by his side, or 
his pocket, no minute need be unemployed. 
And even to the non-scientific individual the 
monitor would be a boon. How: often, for 
instance, we have spar ta ready, it may be, to 
start from home to f an engagement; bat find 
we have ten minutes or so to wait. These we 
probably squander by glancing over a newspaper, 
or, it may happen, we light upon a subject so in- 
teresting that the minutes fly past unheeded, and 
we start up to find we are too late. Descending to 
a still commoner illustration, how tiresome to 
watch the clock, or even the sand-glass, when boil- 
ing anegg! I fancy it is sufficient to propound the 
uestion of the usefulness of suche companion to 
ave acquiescence all round. 
The monitor might be brought out in two or 
three useful forms: 
let. A cheap one to stand ona table, or hang on 


a wall, of a size to provide for good rough work- 


manship. 
2nd. 4 portable instrument like a watch. 
3rd. Watch and monitor combined. Abacus. 
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65980.]—Bleotrio Bells.—This question really | Advertise in the E. M.” “E.M.” +t selec- 
REP LIES TO QUERIES. ers to the use of “the pon Eo ei Ia am not tion.” This I Havo adverted to in a forner letter, 


„ In their answers, Correspondents are reepest. 
fully requested to mention, in each instanes, the litle 
ber of the query asked. 


{[64825.)—Salt, O. — Backwoodsman,’’ in 
reply to this question, seems to dispute ‘‘ Dens’s ” 
assertion as to the non-reproduction of the cereals 
from their own seed in their wild and uncultivated 
state. I have before me (Sunday at Home for 
1878, p. 520) a very interesting and instructive 
paper on this subject by Alexander Harvey, M.D., 

rofessor of Materia Medica in the University of 
hia aa prapt AK f harp Ja 
perusal. compiled under the following head- 
ings:—1. What are the Cereals? 2. The Cereals 
are all Annuals. 3. The Cereals, Artificial Plants 
only Produced under Cultivation. 4. The Original 
or Uncultivated Form of the Corn-plants Unknown. 
5. The Cereals do not Revert to any Natural or 
Uncultivated 6. The Cereals do not Repro- 
duce Th ves and Multiply by Natural 
Agencies. 7. Cereals Speedily die out if not Under 
Culture. 8. The Cereals being Artificial Plants, 
uire Artificial Soil or Agricultural Help. 

9. The Cultivation of Cereals not a Natural Dis- 
covery, but Taught to Man and Continued by 
Tradition. 10. The Cereals given by God to Man 
for Food, and their Cultivation Appointed. It is, 
I think, clearly proved from this, and nly ge by 
authorities, such as Prof. Balfour, Mr. A. Stephen 
W „ Prof. Lindley, Prof. Bentley, and others, 
that the cereals are dependent, next to the increase 
from a higher power, upon the will and efforts of 
man, and man, too, in his civilised and enlightened 
; and this, too, will probably go far to meet 

the question now going forward in the pages of 
“ ours upon The State of Man.“ Prof. Harvey 
brate 


says: ‘‘Nature alone sufficeth for all the 
orders around us, but not for man. This is, 
physiolo y, demonstrable ; and it is as certain 
as anytl can be (because it could not have been 
otherwise), that posers ancestors of our race 
came into the world civilised, or became, or were 
made civilised from the first. The savage races 
now existing are, as Archbishop Whately has 


shown, the remnants of races once civilised, but 


long since degraded, and now incapable of them- 
selves of the first step towards regaining 


n of old Violin Splintering. 

lue, rubbing it 

the superfluous 

an old Cremona in this 
Tuos. Lise. 

[66723.] -Gramme Dynamo. — Mr. 8. 
Borronz.—-Wind the ring with about 1 ilb. No. 18 
double cotton covered, and the fields with about 
6lb. of No. 16. A wooden hub is keyed to 
this is slightly coned down, and forced into 


wound ring, and cemented with electrical 
cement. Probable ligh power at 1,400 revolu- 
tions, about 6 ten-candle lamps.—8. Borrons. 


- objec- 
er the pic- 


in developing 
until the image is visible at the back of the plate ; 
rock continuously. By such treatment the plates 


should require no redevelopment.—S. BOTTONE. 


[55870.]—Optics with the Lantern.—To Mr. 
L. WaricuHt.—I am much obliged to you for your 
offer. very o As say I am far from London 
but to be there in a week or two. May 1 
then on you a ponon, if the Editor will allow 
me to have your ad by calling at the office of 
ENGLISH c? I am anxious to see Ex- 
Celsior’s promised letter.—S. 


[65932.|—Plating Dynamo.—If you wish to 
overcome your difficulty you must go to work 
vlatiog bath in rdinary rovkin i ditio 25 
p o wor condition ; 
test the exact resistance of d 5 » ite 
E. M. F. at the 
it at; 
ance. 


winding of your dynamo to give the required 
number of ampéeres.—S. BOTTONE. 


ving | as to render the idea ““ practica 


uite sure whether the book issued by Gent, of 

icester, describes the method of ing the work 
by the galvanometer ; but Novioe would do well 
to get it, and then look up his back Nos. Culley’s 
„Handbook of Practical Telegraphy gives full 
5 of the methods emplo for locating 

e position of faults. I should think it most 
likely that those who sell this ‘‘ Bellfitter’s Gal- 
vanometer ” supply directions for use with it.— 
Nun. Dok. 

(55984.]—Polishing Wood in Lathe— This 
query is not definite. Polishing wood in lathe 
means putting a very smooth on it; but I 
8 the querist means i wood in lathe. 
Brush polish is the article required, and apply it 
with a piece of cloth or with a brush, if the parts 
ee ee 
people make it by 0 of Fren 
polish with three 3 varnish.— 


[55986.] — Battery for Sewing-Machine 
Motor.— Use a solution as follows :— Bichromate, 
3oz. ; sulphuric acid, 90z. ; water one pint. Dissolve 
the salt in the water, and add the acid very slowly. 
The battery 
but to make it do constant work you can arrange 
the cells so that a circulation of the liquid is kept 
up. Whether the battery described would work 
the motor named is quite up in the clouds,“ for 
you see, the motor may be of any size for all you 
tell us. The best way will be to try.— Nux. Don. 


[55989.]—Lathes.—If Bel ” wants to fit 
up an overhead motion, he ought to get Vol. XIII, 
which contains a series of articles by D. H. G. 
on the subject. There are several overheats de- 
scribed in volumes. Perhaps one in No. 686 
will suit him.—T. M. 


Bena —Elliptical Ohuok.—See illustrated 
article by Mr. Evans, in No. 850, on oval chuck, 
and several others in back volumes.—T. M. 


[66016.]— Steam Hammer Valve.—I am 
afraid that there are not enough readers anxious to 
make steam hammers to warrant me in asking the 
„ 
ons can o © pa 

In the autem tio hammer the motion 
inclined grooves, diametrically opposite each other, 
other 
Oke, wives tine of vibration i 
of bar. A supplement 


cen 
valve throttles the exhaust below the 5 m 
0 


if necessary 
” Indeed, it is possible to put an 
a wineglass, and break the shell without 


injuring the glass; due it needs practice.— Essax. 


156025. — Trueing Grindstone.— Let me pre- 
mise a few words. E:. M.“ says: ‘‘ The action is 
more im than the name —i. e., than the 
name of the material to be used as the point of the 
turning tool. This is far from being so—for, Ist, 
he would find the cost of the diamond (gem) pro- 
hibitive ; and, 2nd, he would rate me ‘roundly 
if I mixed up the two things, especially when he 
found that was 80 in the one case 
y useless; whereas 
if he had attended to the prope: name of the point 
for the tool, he would find it effective. Again, let 
me say that I have seen a diamond (gem) usod for 
turning emery wheels to size, truth, and In 
this case the diamond was set in the end of a soft 
steel bar, and held by the soft steel bar bei 
ressed on to it (I forget the name for this opera- 
i setting a 
on to the diamond to hold 


d ring is 
itin. Again, speaking from my own obeervation, 
I have seen the inary action of the emery 


cut off by the diamond (gem) tool—viz., it actually, 
by the friction of the emery flying off from the 
velocity of rotation, cut the steel tool away! Again, 
the diamond (gem) tool for trueing up the 
emery wheels was advertised and sold by the emery- 
wheel manufacturers. Now I believe that as car- 
bonado will, from my own knowledge— 


1. Cat hardened steel. 
2. Cut millstone grit. 
3. Cut out the teeth of a file from end to end. 
4. When powdered act almost as well as the 
pra of the gem diamond or the powder of 
(the impure gem), 
it will, without a doubt, turn a round or hollow 
face on an emery wheel. The tool would be used 
dry, unless the operation made the emery wheel 
soft by heat, when water could be with- 
out detriment to the tool. In other words, water 
might be necessary for the thing operated on, 
but not for the tool. E. M.” asks as to speed. 
Surely this is not very important—I mean the 
nl age of the emery wheel. Again, it depends on 
e size, for E. M.’’ does not ask ‘‘ surface 
po and if he had done so I should have given 
e same answer, but with this caution, ‘‘ Recol- 
lect, you have a brittle tool.“ Where can car- 
bonado be obtained? says E. M.’’—Answer: 


will, of course, fail after a short time ; | An 


into | tÈ 


Get, if you can, the small natural pieces, and not 
pieces of a larger piece; you want the natural 
crust. “E. M.“ asks price. It used to be about 
28. 6d. to 3s., the size of a pea—a small one. Pre- 
sent price I cannot say; but as it is much used for 
rock drills instead of the diamond (gem), I daresay 
the price has gone up. I will now give my plan of 
1869 for holding the carbonado in the tool, which I 
used for turning bardened steel—hardened as hard 
as fire and water could make it. In 1869 I said, 
in a letter to ‘‘Ours’’: Take a piece of steel or 
iron, size and shape of an ordinary slide-rest tool. 
At the end (or at the side, if for cutting inside a 
linder), bore a hole very little than the 
piece of carbonado to be used (I made use of a 
small piece of irregular shape). Then heat the end 
of the steel or iron. Having 3 in solderi 
liquid, add solder till it is full, and nice an 


liquid, then insert the carbonado, taking care to 


leave point . and protruding very 
slightly yond the steel or iron. Cool whilst 
helding the carbonado.“ In Ours” of January, 


1869, Use as an ordi tool, but with care, as 
the tool is brittle.” I used the tool in 1869 to 
true up a hard, close-grained Welsh grindstone. 

ordi grindstone, as I stated in 1869, it 
makes short work of. I have intended to fully 
answer E. M.” If I have not done so, if he 
will write again, I will endeavour to answer more 
f if I can; but I think I have given about 
all the information I possess.— Z. Y. X. 


(66025.] —Trueing Grindstone. — Patent 
Law.—lIt is evident Z. Y. X.” does not under- 
stand why I wrote the reply on p. 66, for he thinks 
it was ially written for his benefit. No 
of the ; it was written for the information 
. to read it. If chad bosi meray à 

is expressed opinion on p. 40—“ there 

hes latterly been a tendency in ‘ Ours’ to 
at trade secrets and the mode of getting ro a 
t, and his explanation of the prohibition 
clause in the Letters Patent —it would have charac- 
terised the former as nonsense and the latter as in- 
correct. For the information of those who do me 


5 We.” &c., ‘strictly command all our subjects,” 


[5604 1.]— Gun Metal. — Thanks to Nun. 
Dor.” ; but, with great deference to him, I still 
doubt tron being, or forming any part, of true pi 
metal. I am aware 1 it not before, 
many metals can be mixed together, though the 
1 power of each is vastly different. 

(may I add, of opurse) that when oo and zinc 
had to be mixed, the copper was melted first, and 
then the zino added; but then, as “Nun. Dor.” 
says, 8 precautions must be taken not to lose 
zinc. Now, iron does form part of the component 
parts of “ Delta metal,“ and, as “ Nun. Dor.“ says,of 
many other alloys. Now, my letter was co 

to gan metal, and not to alloys generally. I must 
repeat as to back volumes, I cannot refer to them, 
though I have been a subscriber since before 1869, 
and pay for an extra copy for a country coffee 
house. My copies go to the a near my 
oe 8 2 the amusement of the patients. 
— Z. Y. X. 


(66087.] — Dynamo. — lst. A chunt - wound 
dynamo, with fine wire, would give a current of 
high E.M.F. with asmall current. This would 
pronen Fy Oe cause of the sk of “N Ms coll 

namo in producing large sparks from 
455 the high tension of the current would be liable 
to JB s pe leakage. 2nd. The ition of the 
brushes should be such that when the iron cheeks 
of the armature are opposite the faces of the pole 
pieces of the field-magnets, then the brushes should 
be resting on the slit of the commutator.—S. BoT- 
TONE. 


(66102.]—To Mr. Lancaster, or Mr. Bottone. 
ee about 50 sheets of tinfoil, 4in. by bin., 
separated by sheets of paraffined paper. Connect 
1, 3, 5,7, &c., all together on one side, and 2, 4, 6, 8, 
&c., onthe other. Join one set to the pillar sup- 
porting the vibrating hammer, and the other to the 
pillar carrying the platinum screw.—S8. BOTTONE. 


[56122.] — Testing for Arsenic 1a Wall 
Paper.—In reading Mr, J. Kean’s reply to the 
above query, I observed that he overlooked the fact 
that the presence of autimony would give almost, I 
may say exactly, the same results; that is to one 
who had neither made the experiment or seen it 
performed. I think Mr. Kean should have pointed 
out this fact; and also how to distinguish one from 
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the other. Of course, a practical man would know 
that arseniuretted hydrogen burns with a bluish 
ic On antimoniuretted hydrogen burns with 
4 - flame ; also that the mirror in the 


tube would form, in the case of arsenic, at a greater 


distance from the heated of the tube (owing to 
it being more volatile antimony) than the 
antimony, the antimony mirror being formed 
close to the frame, whi that of the arsenic is 


showing the presence of arsenic on the strength of 
the black stain as described by Mr. Kean, even 
when coupled with the preceding observations ; but 
would, at least, substantiate his results by at least 
one confirmatory test. The simplest and readiest 
way to Senate pew arsenic from antimony is to add 
afew drops of sodic hypochlorite to the black film 
the in, when, if the film is arsenic, it will 

y dissolved. if antimony, it will remain 

R. FORREST. 


[56112.] — Testing for Arsenic in Wall 
— oa t 3 J. 7 take a pe = a sus- 
per, abou square, an it in as 
much strong liquid . as will cover it, then, 
after removing the paper, add a crystal of nitrate 
of silver, and if it turns a distinct canary colour As 
is present. I think J. K.” will find the above 
much simpler than the test given by J. Keen, owing 
to the dif 26 of obtaining zinc free from arsenic. 
—Srvup.Inst.C.E. 
(56114.) —Electro-plating Dynamo. — Your 
is rather ambiguous. Do you want to 
what E.M.F. and what number of amps you 
ought to have for plating ? or do you want to know 
what E.M.F. your dynamo as wound will give? 
In the latter case much will depend on the speed at 
which you drive; but such a machine would give 
from 30 to 60 volts., and a current (on short cir- 
cuit) of from 60 to 120 amps.—S. BOTTONE. 


eats Pacinotti Ring.—To Mr. BOTTONE. 
1 to be wound in eight 
sections. Start all your windings on the same side 


of the ring, asshown at R. Let your endings all 


look the same way. When all the sections are 
wound, a shaft ¢ (see B), to which is keyed a hub 
= an eight-leaved commutator d, is driven in 
ring and cemented to it. The ends of the wires 


ep wire for Dynamo.—To Mr. Bor- 
About 4lb. on each leg would do very well. 
E.M.F. about 40 volts ; current about 16 ampères. 
You might light six tensin parallel.—S. BOTTONE. 


_intended for the 

as a solid web. 

off as follows :—Scribe a centre line along one side 
and across the ends of the shaft, and a second one 
across the web for the centre line of pin. Mark off 
the size of — and width between jaws ' of 
crank — — the web; then cut away the part not 
required out of the web. Perhaps the best way to 
a this in such small cranks would be to 
drill a hole through the web near the pin, and 
then saw the piece out, taking care, however, to 
well clear of the marks, so as to allow for 

ing. Next, mount the shaft in the lathe, 

and turn down to about ‘‘ three-sixteenths ” above 
size; after this fit a quadrant ” (as we 

call them here) on each end of s and fix them 
firmly by means of keys or set bolts. Now, mark off 
and carefully drill a ‘‘ centre” in each ‘‘ quadrant,’’. 
m “centre’’ of shaft—the distance 

la p 4 = 5 . in the 
quadran eq es w” of crank ; 
and take care that the two centre lines are truly 
parallel with each other. The whole is then 
mounted in its new centres“ in the quadrants”’ 
and the pin turned. (I presume it is needless to 
occupy space to tell you what kind of tools to use 
in turning the pin?) After turning pin, the 
66 ts” are taken off, and the shaft mounted 
in its own “centres” und finished. But before 
doing this it will be necessary to fix a stay 
between the jaws to prevent the shaft spring- 


ing out of truth when the back centre is screwed 
up. I append small sketch, which will doubtless 


render my remarks somewhat clearer. 
easiest way for you to line up your lathe heads 
arallel with each other would be this :—Start with 
ed head; mount a piece of work in chuck, and ad- 
just your lathe head until it turns parallel; then put 
liners on tenons to suit. For the back head.— Mount 
a plain cylinder between centres, and adjust head- 
stock so that your lathe will turn it parallel, and 
notice that it turns parallel both when back centre 
is well screwed out and also when it is ‘‘ home ” 
before fixing liners on tenons permanently. If the 
above information is insufficient, I will supplement 
it through the 2 should you care to advertise 
your ad .—AN ENGLISH o, Newcastle- 
on-Tyne, March 29. 


[56132.]|—OCutting Iron Pipes.—I must thank 
Jno. M. Adams for pointing out an error in my 
reply to this query. In transcribing the figures 
I put a 2 for a 6, as one may see by working 
out the equation. The correct answer should be 
24°269ft. Mr. Adams’s an wer is in error, as well 
as his method, and I may return the compliment 
of being a' vrang thegither,” as one good turn 
deserves another,” or in Scotch language, of which 
Mr. Adams is so fond, ‘‘ you scratch my back and 
I’ll scratch yours.“ - GRO. F. WALTON. 


[56132.]—Outting Pipes.—On page 67 Geo. A. 
Walton gives an answer to this query which seems 
founded on a mistake. He assumes that the len 
of BE (in M. B. M.’s”’ m, see page 43) is 
equal to thatof BF; but a glance at the figure 
shows that B E must be shorter, the angle at E 
being a right angle But even if the ! of BE 
(which is what M. B. M.” says he wants) were 
8 maan it a hA itself much help 
in cutting the pipes. act, if the diagram repre- 
sents the way in which M. B. M.” proposes to 
join the pipes, he is simply trying to accomplish an 
impossibility. If the pipes are to be cylindrical the 
two portions could not be joined at the section 


| ie A RS G 


1334 42 v2 


1344 Ol 


indicated on the diagram by the line BC. ABCD 
being square,“ the jointing R edge of that piece 
of pipe is, of course, a circle. But the lower end 
of the upper pipe which joins on to this being cut 
slantin tag *- section must be an ellipse or oval 
whose length is BC, and its breadth equal to EF, 
which is shorter than BC. Now an oval cannot 

of course, be fitted on to a circle so as to join all 


round. If two cylinders are to be joined end to] machines at work in some of our lar 
end at an angle, neither of the joining ends must | principle of an apparatus for po 


slope. aving had occasion to cut 


pasteboard | machine of this kind was 
tubes for the purpose of joining the ends at an technic School of Paris. 


angle, I have found the following method answer 
perfectly :—Let AF GD ig. 1) represent the 
tube uncut, A D ooog equal to the diameter of the 
tube, and let the angle FC D show the amount of 
bend we wish to give it at the point C. Measure 
off FB auair O- Draw B C, which will bisect 
the angle F C D ; also B E parallel to F C and equal 
to CG; then join EF. A BEF CD now represents 
the longitudinal centre section of our bent tube. 
Upon and beneath the base A D draw a semicircle 
and divide its arc into a convenient number of equal 

arts (the more numerous the better). From the 

ividing points draw lines 1, 2, 3, &c., parallel to 
A B,crossing A D, and ending in B ©. Now wrap a 
piece of stout paper tightly round the tube and prick 
a pin-hole through the two overlapping edges. Then 
lay this sheet flat, and draw a straight line upon it 
from one prick-hole to the other. This line is the 
length of the circumference of the tube (A A, 
Fig. 2). Divide it into equal parts, twice as many 
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as the eee in Fig. 1 was Sva P rah = 
u the division points erect perpendic k 
these make the middle one, Do equal to D C in 
Fig. i ; the two next it (one on each side) equal to 
line No. 1; the next pair outside these equal to 
line No. 2, and so on to the extreme end perpen- 
diculars, which make equal to AB. Now draw a 
curve joining the tops of all these perpendiculars, 
and carefully cut the paper through this curve. If 
the paper be now wrapped round the tube so that 
the pinholes in coincide, its curved edge will 
define the line and 1 through which the tube 
8 — which li 1 3 ro 

e tu tracing with pencil or otherwise 
the — d edge of the pa When the sabe - 
cut, and one portion turned half-way round, the 
cut ends will be found to fit exactly when placed 
together, and the two parts will make the required 
angle with each other. The measurements of the 

rpendiculars need not be taken from the line A D 
(rig. 1). The same curve will be produced if the 
are measured from any other line which is p 
to AD. I trust M. B. M.“ will be able to adapt 
the above process to the cutting of his wrought- 
iron pipes. In the E case which he states 
(or, P believe, intends to give) in his diagram, the 
length of EB is very nearly 24:27ft.; AB should 
be 9°27ft. (not 10), and the whole length of pipe 
before cutting need not be more than 34°27ft., not 
including flanges or overlaps at joinings (see Fig. 1). 
—W. HARDIE, Joppa. 

56139.] — Boot-Oleaning Machine. — The 
following, from a French paper, may give the querist 
an idea; but I believe he can see boot-cleaning 


hotels :—The 
ing boots and 
be cut spare across, but both must have an equal | shoes dates back to 1838, the epoch at which a 


ut into use at the Poly- 
inte then it seems that 
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not many applications have been made of it, not- 
withstanding the services that a machine of this 
kind is capable of rendering in barracks, lyceums, 
hotels, &c. M. Andoye, an inventor, has recently 
taken up the question again, and hes propused to 
the Société d’Encouragement a model that gives a 
practical solution of it. The use of this will allow 
a notable savingin time and trouble to be effected. 
This brush (see engraving) revolves on a hori- 
zontal axle, supported by a cast-iron frame similar 
to that of a sewing machine. Motion is communi- 
cated to it by a double pedal, which actuates a 
connecting rod and a system of pulleys. The ex- 
ternal surface of the brush contains three channels, 
in which the foot gear to be polished is successtively 
placed. In the first of these the dust and mud are 
removed, in the second the blacking is spread on, 
and in the third the final polish is obtained. In 
order to guide the blacking to that part of the 
brush which is to receive it, M. Andoye protects 
the lower part of the latter by a half-oylinder of 
sheet iron. On this there is placed a vessel con- 
. taining the blacking, and into which dips a copper 
cylinder having a ved surface. The horizontal 
axis of this cylinder is movable. When at rest it 
is so placed that the cylinder is an inch or so below 
the brush; but when the operator pulls a button 
that is within reach of his left hand, the axis is 
lifted, a contact takes place between the brush and 
the cylinder, and the former is thus given a rotary 
motion. As the cylinder still continues to dip into 
the blacking, the latter is thus spread over the 
brush.— Essar. 


[66142.]—_Wheatstone’s Bridge.—The querist 
is quite right; it is an expensive matter to have 
three sets of resistance coils, and of course if it is 
for outdoor work, they are really necessary. But 
for indoor or e imental work they are not; 
although you must have one or a set to begin with, 
to make the others by; the same set would be used 
afterwards to balance the resistance to be mea- 
sured. I have frequently used uncoppered carbon 
rods as resistances, same as now cheaply sold for 
arc 1 . Fix a clamp on one end, and move 
the other p along until the desired resistance 
is obtained, or if several clamps are fixed on at 
different distances from the end one, many resist- 
anoes can be introduced as needed, by merely 
securing the wire by the binding screw. I have 
Beard that the resistance of carbon varies after the 
passage of a current through it; but I have never 

ticed this variation myself. Perhaps it Bie bar 
b very delicate galvanometer to detect it. the 
querist cannot afford German-silver cotton-covered 
wire, he should get some copper cotton-covered of 
various sizes, winding reels in different directions ; 
that is to say, one 50hm left-handed, and the other 
Sohm right; when these are joined together as 
100hms, no induction would take place, being dif- 
ferently wound. When not wanted for resistances 
they could be used for magnets, and a variety of 
purposes. If he cannot get covered wire he should 

t several glass tubes varying in length and about 
fin. internal diameter. To the one end of each 

be fit a cork, first passing through it a copper 
wire, then fill with water, and put a cork i 
the other end; before pushing it in, make a 
hole through the cork so that a stout copper or 
brass wire will slide tightly through it. When 
this tube is put in circuit with a battery and gal- 
vanometer, moving the wire in or out varies the 
deflection of the needle, showing the resistance is 
increased or otherwise; in fact, these tubes are 
made exactly like the 5 to a medical 
coil. These water resistances J do not think would 
do for measuring high resistances, because such a 
number of cells would be used as to cause gas to 


m 


de deg a at , the e In an 15 (I 
ink ‘ says), turpentine or alcohol have 
to be substituted. I shall be pleased to give further 


information, .or to answer any question concern- 
ing the above.—A.S.T.E. anp M.S.E. 


(56165.] —Weevils.—Try carbolicacid : it entirely 
destroyed some insects which appeared in a table of 
mine some time since.—Asa. 


[56170.] —Microscopical.—The reply of B.Sc. 
Plymouth,“ to H. T. Barnett is, I fear, but little 

culated to give him that sound practical advice 
which he desires. ‘ B.Sc.” surely ought to know, 
and had he had practical experience would have 
known, that the people who make condensers, 
test piatat and diatoms their hobby,“ are the very 
people who do not go in for binoculars, for the 
simple reason that in nine out of every ten cases 
they are of no earthly use to them, working, as 
they almost exclusively do, with high powers which 
are not suitable for use with the binocular at all, 
at least not with the usual Wenham form; and the 
same remark holda good with histologists and the 
olass of men like Pasteur and others mentioned by 
B. Sc., whose work lies almost entirely with high 
powers. If H.T. B. intends to confine himself to 
either of these lines of study, thon, no doubt, a 
monocular is the stand for him; but if he desires 
to study with his microscope in a more general way 
the beauties of natural history—such, for example, 
as the foraminifere, Which subject Dr. Carpenter 


has made so much his own, the eggs of insects, the 
pollens, the lichens, the ferns, the mosses, and the 
thousand other objects requiring chiefly low or 
medium powers (and much useful work been 
done with such powers), then, like Dr. Carpenter, 
he will find the binocular a comfort, a pleasure, 
and a help. H. T. B. would do well to keep before 
him the fact that, possessed of a binocular, he can in 
a moment convert it into a monocular a adjust- 
ment of the prism, and will so enabled 
to follow the whole range of microscopic observa- 
tions, using his instrument as either a binoc or 
monocular, as may be best suited to the particular 
object he wishes to examine. One piece of advice, 
however, which B. Sc.“ offers, I highly commend 
—viz., study Carpenter and Beale on the subject. 
In the last edition of the former author’s book, he 
will find, at page 81, the following: The value 
of stereoscopic binocular vision in scientific investi- 
gations being now admitted by all who have really 
worked with it upon suitable objects, the author 
would earnestly recommend everyone about to 
provide himself with even a second-class micro- 
scope, to incur the small expense of the binocular 
ad dition.“ This expense, from a catalcgue of 
Crouch’s student’s binocular now before me 

amounts to just 40s. over the monocular form of 
the same instrument, and I may say from long 
experience, that after he has once adjusted hi 
instrument to the width of his eyes, it is not only 
not troublesome to use, but is much more comfort- 
able in use, by an avoidance of the strain upon the 
left eye whilst looking down the right tube with 
only one eye. In the earlier chapters of Carpenter 
on the microscope, he will find the question of 
binocular vision discussed in a calm and scientific 
manner, and with an entire avoidance of that most 
undesirable practice of sneering at one class of 
observers because forsooth they do not happen to 
follow the particular line most favoured by another 
class. Let such sneerers remember that the 
honoured president of the Royal Microscopical 
Society, Dr. Dallinger, was, and is, one of the 
scheol who make condensers, test slides, and 
diatoms their hobby, and that to the patience and 
manipulative skill uired in that school is 
lar pers bel goa ful 1 he on ce 
ina of inquiry lying on the very boundary 
line of life, and also that the requirements of that 
school have largely contributed to the marvellous 
improvements in our modern object-glasses.—W. 
P. OLDHAM. 


[56170.]—Microscopical.—‘‘ B.Sc., Plymouth,” 
divides microscopists into two classes, the brass and 
glass school, and those who use the instrument as 
a means to an end; and he defines that end as 
„knowledge with a view to benefiting the human 
race, which is, to say the least of it, a philan- 
thropic view of the aims of the gentlemen he names. 
But let that pass. I venture to state there is another 
class much larger than either or both of the others, 
who also use the microscope as a means to an end, 
and that end is the pleasure derived from the 
acquisition of knowledge. To this class belong the 
oat army of all-round microscopists— those who 

elight in investigating the secrets of nature, not in 
one direction only, but in many directions, and not 
with any direct expectation of benefiting mankind 
by their studies, but with the (I must admit) in- 
ferior aim of deriving pleasure and instruction for 
themselves. To this class I maintain that a 
binocular microscope is of as much importance as a 
pair of spectacles with two glasses instead of only 
one is to a person whose sight is failing. The latter 
can read with one glass perfectly well, but cer- 
tainly not with anything like the same degree of 
comfort or pleasure. So with the monocular 
microscope. You can see objects perfectly well 
with it, and when using high powers must perforce 
convert your binocular into a monocular for the 
time; but when examining larger objects, such as 
insects and botanical objects, I maintain that the 
use of the binocular gives a far juster conception 
of the object as it is than the monocular. In fact, 
there is exactly the same difference between the 
two as there is between viewing a large object, 
such as a house or a table, and a 5 accurate 
picture of the house or table. I know I am only 
going over old ground, threshing matters pretty 
well threshed out, but 1 see no reason why we all- 
round microscopists should not enjoy our binoculars 
in peace, leaving to those whose delight is in the 
resolution of a diatom marking, or the discovery of 
the flagella on a microbe, the pleasure of using 
monoculars only, if so disposed. Neither do I think 
we are worthy of the sneers often implied I do 
not say by B. Sc., - because we have neither the 
desire, nor, if we had the talent, the means, to 
pone with success special investigations.—A 

INOCULAR M.D. 


(56170. —Monooular v. Binocular.— It seems 
to me that R. D. R.” and B. Sc., Plymouth, 
are mistaken in thinking there can be two opinions 
about this matter. Each is best in its own depart- 
ment. The question is similar to a horological one 
of chronometer and lever escapement. The lever 
is by far more suitable for the pocket; but no one 


ham’s binocular is more suitable than the mono- 
cular for low powers up to lin. or 3; but no one 
would think of examining the cholera bacillus with 
it. Ido not say there is no loss of definition with 
the binocular; but Ido say that such loss is quite 
inappreciable in that class of objects which is suit- 
able fora binocular, and for which the stereoscopic — 
effect is of ount importance. I confess 

I “make microscopes, condensers, test plates, and 
diatoms my hobby,’’ but I should as soon think of 
carrying a regulator on my back, instead of a watch 
in my pocket, to tell the time by, as of investigating 
B 55 oe Padre a penan 

ith regard to R. D. Rs paragra 

should think that the excellent work achieved 
by the Rev. Dr. Dallinger, F.R.S., is in some 
measure at least due to his baving devoted 
himself in no small de to the diatom and test 
object work. Sev letters have appeared in 
these columns advocating the use of short tubes à 
la Continental model. In the first place, an object- 
glass corrected for a long tube will not orm 
correctly in a short tube, and vice versa. 
Secondly, in order to maintain the same magnifica- 
tion with a short tube as with a long one, a deeper 
eyepiece must be used—e.g., it takes Zeiss’s Nos. 3 
and 5 eyepieces on the short tube to equal the A and 
C on the English standard respectively. There isno 


his | doubt about the disadvantage of deep eyepieces. It 


is this which handicaps small telescopes and 
dumpies so much. Just imagine comparing a 12ft. 
telescope stopped down to 3in., and a 3ft. telescope 
of 3in. aperture. In order to get a power of 144 
in both cases, you would have to use a lin. eye- 
piece in one case and jin. in the other. If the two 
telescopes came out alike, it would only show how 
much superior the small one was in reality. 
Speaking of telescopes, I saw a very remarkable old 
telescope the other day. Aperture of object-giass, 
gin. ; focus, 12}in. ; object-glass, a single un- 
equal convex (nearly plano-convex). The eyepiece 
consisted of three bi-convex. The mount the old- 
N mahogany polygonal tubo.— Epwarp M. 
ELSON. 


[56183.]—Force in Motion.—In the E. M.“ 
of 27, Tama says, The rope with a 
horse pulling at each end will be strained equal to 
the pull of the strongest of the two horses only, 
and as I do not see that mistake noticed in the sub- 
sequent number, I venture the following. If, in- 
stead of horses, we place a little boy at one end of 
the rope and a strong man at the other, the facts 
may perhaps be more easily traced. Let them 
both pull, and the man will drag the boy, by 
exerting a fraction more effort than the boy is 
capable of doing, and the strain on the rope is equal 
to the boy’s strength only, and not that of the 
man. Should not Lama have said the weakest 
instead of the strongest of the two horses? 
Again, his illustration by means of a spring balance 
is good, but he seems to have miscalled some of the 

rts. Should not the wall to which the apparatus 
is hooked represent the strong horse, the spring the 
rope, and the limited weight of 112lb. the weaker 
horse? Then we have: Ist, the weight (weak 
horse) doing all it can; 2nd, the spring (rope) in- 
dicating a strain equal to the weak horse or weight ; 
3rd, the wall (strong horse) capable of resisting 
much more strain, but unable, in this case, to do 
so, because the weight, or weak horse, is incapable 
of exerting it.—ACIER. 


ap toca for Micro. Slides.—Querist 
asks what is the cement used for postage stamps. 
I believe it is dextrine, a product obtained by 
heating starch in the dry state. It is obtainable at 
the chemists, and is much more convenient for 
use than gum, being more readily dissolved in 
water.—M. D. 


156187.]J— To Mr. Bottone.—By rewinding with 
finer wire, you have placed more resistance in the 
way, hence have rendered greater battery power 
requisite, and will suffer from greater heating 
effects. Better fill your armature channel with 4oz. 
or 60z. of No. 20 double cotton covered, and 
llb. to IIIb. of No. 16 c.c. on the fields. Be careful 
that the insulator is perfect. Six quart bichromates 
would give about } h.p.—S. BOTTONE. 


{56207.]—Olock Repairing.— Get a piece of 
watch mainspring the width of the pallets, and of 
ordinary thickness, grind away the faces of the 
pallets a little more than the thickness of the main- 
spring, then tin-solder the pieces of mainspring to 
the pallets, square off the edges, and polish the 
faces.— TH. l 


56214.]— Ohristofie — Is German silver, an 
an alloy of copper, tin, zinc, and a little arsenic. 
No silver enters into its composition; but Messrs. 
Christofle, in Paris, used it as the basis of their 
electro-plated ware: hence the name.—S. BOTTONE. 


(56206. —Teeth of Wheels. Having drawn 
the pitch circle, and divided it into the number of 
teeth required, draw from one of these divisions a 
radius, as A B in Fig. 1. Bisect A B in C, and 
with C B as a radius describe the semicircle 
ADB. Bisect C B, in E, and from centre B, 


would think of fitting it in a ship’s watch. Wen- with radius B E, draw an aro cutting the semicircle 
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‘ From 
the circle G 
are 


| _ with radius AF dra |c. 
iH, from which the faces of the teet? | following manner: d is connected to the middle 2 
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The three studs d e and f are connected in the 


to be drawn, with a distance — to FB. The the secondary coil, e is connected three quarters of 


instrument to which you refer is 


own in Fig. 2 


suse is one of 75° 30’, and one of the sides is 
into quarter-inches as shown. To use it, 
the plain side upon the radius, with the point 

e pitch circle. The radius for the circle 
of centres, and the radius for the profile of the tooth 


on the graduated edge eg. If the 
ual 6in., the point F will be found at 

from B. I don’t know the cost of 
this instrument here; but in the U.S. they cost 2 dols. 
‘60 cents. I made the oneI have at a less figure 
than that; but I seldom use it, as the above rule is 
so easily applied. Ankrks. 
_ [56219.]—Edges of Old Violin Belly Splinter- 

Here isa recipe I thi i 


gum juni 4oz., seed-lac 20z., mastic 20z., choice 
zoi „ Venice ntine 20z., rectified 
‘spirits of wine 1 quart. Put the whole into a bottle 
‘and let it stand for three days, giving it a shake up 

ill then be ready for 


a .]—Medical Coil.—In answer to ‘‘ Elec- 
trie about his coil, he must have two binding 


«7 


screws a and 4 for the handles of his coil to be.con- 
nected to. i 
-goes to one of these a, 


the way through secondary, and fis connected to 
the end of secondary, thus enabling Electric ” to 
alter the power of his coil. The sketch only shows 
roughly the winding of the secondary coil. Of 
course, there is much more wire.—Toby. 


_ [56221.]—Blue Shadow.—Presuming that the 
light of the obscured sun or of the gas flame was 
reddish yellow, and that what light there was in the 
shadows was faint white, three possible explanations 
occur. 1. The shadows appeared blue by contrast. 
2. The eye was fatigued to the yellow, and was there- 
fore more sensitive to its complementary, the blue 
component of the white in the shadows. 3. In 
faint light the eye is said to be naturally more 
sensitive to rays of the higher degrees of refrangi- 
bility ; hence the blue component would be more 
conspicuous in the faint white of the shadows.—J. 
Brown, Belfast. 


[66223.]—Dynamo.—To Mr. BOTTONE AND 
OTHERS.—Seo reply 55723.—S. BOTTONE. 

52275 — Vacuum. — Nearly a perfect 
vacuum“ is only practically to be obtained by an 
air-pump—i.e., an exhaust pump. There are other 
means of doing it, but the above is the most prac- 
tical. The outside pressure will be (according to 
the barometric pressure at each moment of time) 
15lb. per square inch, or somewhat less. Barometer 
at abnormal height of 3lin. then just lölb.; if at 
28in., then much less than 15lb. Pressure equal on 
all sides of vessel, top, bottom, and sides. A square 
vessel of lft. cube, with a nearly p vacuum, 
would collapse unless very strongly made. Each 
side would have a ppro of, say, 2,160lb. thus: 
12 X 12 = 144 x 15 = 2, 160lb., or nearly one ton. 
The area of each side, if increased to 13in., would 
27 2,53ölb., or much more than one ton, which is 
2,2401b. I cannot enlighten (or darken) One 
pao 2 to Know 


7 


in his other query.— 


56227. Vacuum. — Either the Sprengel or the 
Geissler mercury pump is used to obtain the best 
vacua ; but a good ordinary air-pump will reduce 
the pressure to less than loz. per square inch. The 
pressure on the outside of any vessel is, of course, 
that of the atmosphere at the time, 15lb. per square 
inch, more or less. Indiarubber would not make a 
good gat unless the plates were bolted or pressed 
together so as to compress it. Greased ther 
might do better; but a true metal joint well 
groundor fitted by scraping, and then pae would 
be better still. It is difficult to understand what 
is meant by a friction of lb. per square inch.“ 
J. Brown, Belfast. 


[56228.]—Storage Batteries.—I have seen a 
small storage battery of the following dimensions: 
5in. long, 3in. wide, and z in. thick. It consists of 
the following : a cell of lead foil is made of smaller 
dimensions than those given, and is coated with 
peroxide of lead, made into a paste with dilute 
sulphuric acid ; inside this cell are a number of thin 
lead plates, also coated with peroxide of lead, and 
covered with parchment paper to prevent their 
touching the lead cell. They are separated from 
one another by small bits of wood (matches do very 
well), and the whole of the plates fastened together 
by an elastic band. In cutting the lead plates you 
must leave a tongue on one end for connections; 
the tongue ought to be 4in. long and jin. wide. 
The lead cell must be covered with indiarubber 
varnish where it is soldered, and when the plates are 
fixed inside the lead cella leaden lid must be soldered 
on, leaving two circular holes }in. in diameter, one 
for pouring the liquid into the cell, and the other for 
the tongues of the lead plates, which should be 
bound up together so as to form, as it were, one 
wire. Care must be taken not to let the tongues 
touch the leaden lid, by inclosing them in a piece of 
indiarubber tube. The lead cell will form one pole 
of the battery, and the ere will form the other. 
The liquid put in the cell is one of sulphuric 
acid to 15 parts water. The hole left for the liquid 
may be closed with a cork after it has been charged 
and the holes left for the tongues may be plastered 
round with guttapercha cement ; the whole thing is 
then put in an ebonite cell of the dimensions given 
before, having a cover with holes for the terminals 
to pass through. I don’t know whether you can 
charge it with five granule cells.—Tony. 


[56236.]-— Boring Mill.—To ‘‘ Invicra.’’—The 
foundation of the whole machine consists of a cast- 
ing of a cup shape, the rim of the cup being cast 
with slots to drop over the studs in the cylinder 
flange, and the recessing or cupping of the casting 
being equal to a little more than the thickness of 
the boring head. The boring bar is a hollow 
cylinder with a slot cut Ee S the side, so that a 
screw passing down through the hollow centre en- 

ages a nut carried on an arm which passes through 

e slot and connects the nut and the boring head. 
Briefly, the whole machine is this—a hollow bar 
turned on the outside carries the cutter head, which 


The beginning of the secondary coil | slides a good fit on the outer turned surface of the 
the 8 b, goes to the switch | bar. 


The one end of the bar has a centre fitting 
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into a bush, which is made to fit the back cylinder 
cover gland. The other end of the bar passes 
through the cup-shaped casting, bolting to the 
cylinder flange, from which the cover has been re- 
moved. The piston and rod are, of course, with- 
drawn. A worm-wheel which, by means of a 
feather fitting in the slot, already mentioned, in the 
hollow boring bar, gives the means of turning, a 
handle being fitted to the screw gearing with the 
worm-wheel. The internal feed screw is actuated 
by the well-known star feed, so that the whole 
machine is of the simplest form. As to cutters, I 
prefer to, if necessary, take two cuts—a coarse and 
a finishing cut. I don’t think that it would be well 
to use rough and finishing cutters in the same 
boring head. Not only so; but it would not be prac- 
ticable in that case to carry the finishing cut as 
far as the rough cut in the cylinder bore. A job 
such as this pays to expend a little time on to do it 
well. — INVICTA. 


[56237.]—Cylinder.—I am sorry to havel to tell 
yon that the eee I can give you isto 
iscard the cylinder in question altogether. t is 
worth doing at all is worth doing well, and your 
cylinder, as it is, is simply useless for any practical 
purpose. The portsaretoosmall. Thesteam ports 
should be at least jin. by 2in., or, even better still, 
gin. by 2in.; the exhaust I in. or lin. 8 not 
ess. If you have not bored it, alter the pattern 
and enlarge the ports to the sizes I name. With 
the larger ports you could estimate it at nearly 
l h.p. nominal. With the small ports, I should be 
afraid to say anything about power at all. How 
is it possible to fill a 3h in. by 64in. stroke cylinder 
with anything like a pressure of steam at any 
speed? It cannot be done. I would feel happy in 
helping you; but do not ask me to advise on an 
impossibility. Let me know if you will go in fora 
new cylinder and proper size port, and I will give 
you dimensions of every part needful to make the 
cylinder really useful. IN VITA. 


(56238.] —- New Steam Motor.—I much regret 
that the motor in question, not being my property, 
and also being a patent, I am unable at the moment 
to give him what he wishes. I have asked the 

tentee to allow me to forward a set of traeings 

or publication, and am promised the same shortly. 
I hope to be able to lay the matter before the 
readers of this journal ina new form—that is, that 
I ee een ae that a special license 
to make for their own use only, on a nominal 
royalty, will be at the disposal of boni-fide readers 
of the“ E. M.,“ as I think the invention one 
likely to be of real practical service to amateurs.— 
INVICTA. 
[56239.]—Filtering Acids.—This is a 
uestion. No particular kind of acid is menti ‘ 
tton wool would be out of the question for some 
acids. I would suggest a filter as follows: 1. 
Bottom layer, asbestos or slag wool, either being 
nearly ‘‘strong-acid °” proof; this a good thick- 
ness. 2, Fine well-washed river or silver sand. N.B. 
—‘* Well washed ’’ means thoroughly washed, till 
no impurity or salt remains, and should be washed 
with acid. 3. Fine (very fine) stones also well 
washed in acid, and then with water. 4. Layers 
of stones increasing in size by degrees till, 5. Top 
layer small stones (well washed) less than }in. 
diameter. Every means should be taken to prevent 
solid matter getting to even a filter made as above, 
and even above. Filter will have no chance of 
working wellsave for a short time, if the matter to 
a aa is at all gelatinous, or of that nature.— 

(56240.J)—Tug.—I should make such a model 
into a paddle-boat, not a screw; and from the 
shallow depth a screw could not be used to utilise 
the greatest engine and boiler that could be fitted. 
(For boiler see page 110.) Engines might be paddle 
ones - oscillators, 2}in. bore and 3}in. stroke - and 
two cylinders inclined may be used; the paddles 
may be with advantage 10in. diam., and with 
floats 4}in. or 5in. wide. If, as you say, the model 
has fine lines, the engines I name will do all that 
can be done; and the slides being made to cut off 
early, the boiler I mention would supply plenty of 
steam. For such a boat, a pair o coer bry | 
paddle engines will do better than a screw. And 
would just say in passing. Do not in these days 
think of gearing up the screw shaft of a steamer: 
direct-acting engines are a long way better than 
any kind of gearing. I will, if wanted, give you 
any further assistance in advising on the fittings of 
your machinery for such a boat.— INxVIOTA. 


[56242.]|—Dynamos.—The E M.F. of a given 
dynamo will depend on the softness of the iron 
and the ampére turns of wire on it. But having 
obtained the E.M.F. of a piven ies dynamo from 
a a sample of iron with a given-sized wire, the 
E.M.F. when the saturating point of the iron is 
reached is proportionate to the speed; and if the 
machine be doubled in every dimension (section of 
wire also, but not number of coils) its efficiency 
becomes 32 times as great.—S. BOTTONE. s 


[56242]—Relation of Electromotive Force 
of Dynamos to the Size and Speed of Rota- 
tion.—The E.M.F. of a dynamo depends on—L. 
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The number of turns of conductor on armature. 
of the magnetic field. 
third. The E.M.F. remaining constant 
so that the product shall remain the same—tha 
multiplied 
For example, in a dynamo giving, say, 60 volts— 
Let M = Intensity of magnet field = 1 


„ R = Revolutions of armature per minute = 900 


„ Ne puedes of turns of conductor on arma- 


Then M x B x N= i x 900 x 240 = 216,000. 
This number may be called a constant for 60 volts 


in that i dynamo. Now, if we double M 
we can halve either R or N, or doubling either R 
or N can halve M, the product remaining the same. 
a generatore where the intensity of the magnetic 
field is constant, asin separately-excited dynamos, 
compound dynamos with constant external resist- 
ance, or magneto machines, the E.M.F. is propor- 
tional to the speed; but in “shunt” or series“ 
wound dynamos the E.M.F. increases in a greater 
proportion to the speed owing to increased current 
round the field magnets and the consequently in- 
creased magnetic field, and is much more compli- 
cated. With reference to size of dynamos, according 
particular type will do we oan eal calculate other 
i ype o we can easily calculate other 
sizes. If „ it is safe to consider that 
the strength of the magnetic field, the proportions 
of the magnets remaining the same, is proportional 
to their weight, and that the proportion of armature 
to ets remains unaltered ; if smaller than the 
typical machine the magnets must be somewhat 
larger than the above rule. If the E. M. F. of the 
larger machine is to be the same as the typical, the 
wire on armature must be proportionately shorter 
and thicker, the simplest way of working is to cal- 
culate what would be the E.M.F. if the wire had 
been the same ea oo aed sear machine, and then 
calculate the proper size of wire by the following 
rules :—1. With the armaturo coil carrying a given 
volume of wire, then, all other mng being equal, 
the E.M.F. is proportional to the length of wire. 
2. The volume of wire on the armature coil is pro- 
i to the length of the wire multiplied by 
its section ; whence, with a given armature coil, the 
E.M.F. will be inversely proportional to the section 
of the wire. Professor Thompson has demonstrated 
theoretically the relation of size to efficiency 
assuming that the size of the machine be incr 
n times in every dimension, and that though the 
i ions are increased the velocity of retation 
remains the same, and the intensity of the magnetic 
field per square centimetre remains constant. 
the linear dimensions be n times as great in the 
ine as in the smaller, the area it stands 
on will be increased n? times, and its volume and 
weight n? times. The cost will be leas than n° but 
more than n times. If the same increase of dimen- 
sions in the armature coils be observed, the num- 
ber of layers and of turns remaining the same as 


before, will be on the armature coils a length 
times as t; and the area of cross section of 
the wire be n? times as great as before; the 


resistance of these coils will be “th part of the 


original resistance. If the field-magnet coils 
are increased similarly, they be only 


ith the resistance of those of the original machine. 


The E. M. F. will be increased »* times, the speed of 
the armature the same. Ifthe larger machine 
is serien wound, an E.M.F. n', working through 
> resistance, will give a current n° times as great as 
before. In this respect, as the iron of our field 
magnets is n° times as t in mass, we need not so 
mearly saturate it as before to gain the same 
magnetic field, or to get n? times the area of surface 
magnetised to the former average intensity per 
square centimetre. Hence the number of coils may 


be reduced in the proportion of n? to n’, or to lin ot 
n 


its already diminished value, correspondingly re- 
ducing the resistance on which work has to be done. 
As in the larger machine, therefore, the E. M. F. is 
increased n? times, and the current’ #3 times, the 
work of the machine will be 7° x n? = pn’ times 
greater than with the smaller machine, or, a 
machine doubled in its linear dimensions will not 
cost eight times as much, and will be electrically 
thirty-two times more powerful than the smaller 
machine. If the machine be shunt wound, then 
to produce the field of force of u“ times, as man 

square centimetres area will require (if the E.M.F. 
be n? times as great) that the absolute strength of 
the current remain the same in field maguet coils. 
This can be effected by using wire of the same size 
as before, and increasing its length n? times to allow 
for n times as many turns, of n times as great a 
diameter each, in the same number of layers as 
before. The current being the same, therefore, 


t is 
the product of the number of revolutions per 
minute multiplied by the number of turns and 
by the intensity of the magnetic field. 


If | in the doctor. 


2. | in the shunt circuit as before; but under n? the 
The speed of rotation of armature. 3. The intensity 
If two of these conditions 
remain constant, the E.M.F. is proportional to the 
we can 
alter any of these conditions by altering the others 


E. M. F., the work here is only n°’ times as great, 


whilst in the whole machine it is n° times greater 


than the smaller machine. Accordi 
in practice the result does not mu 


to Gordon, 


rtioned to the weight of the mac 
ROWN. 


(56254.]—Netting Square Mesh.—Commence 
from a single loop, out of which you will make two, 
by going twice round the mesh stick, and tying a 

go on again repeating 
the letting out” at each end until you have got 
your width. To keep the net equal in width, you 


knot each time; slip off, and 


will now let out one side only, and draw in the 


other. By“ piel in ” I mean take two meshes 
en 


intoone. When the length is obtained, measuring 


from the very beginning, you will have only to put 
on the other corner, whieh is done by taking in two 


meshes into one on both sides (in fact directly 
opposite to the manner in which you began) until 
you have netted yourself out. Now find your four 
corners and pull out ight, when you will find 
your meshes are square, though you made them 
as diamonds.— R. H. 


156256.] — Valve Gear .—I would refer the 
pate my replies to Nos. 66104 and 56171, pages 

and 89. Anything further I can do to assist him 
or others in a practical direction I will do most 
willingly: but I do not want them to d their 
money uselessly. I have had some experience that 
cost me very dear, and I would gladly save others 
the outlay I have myself gone to.—Imvicra. 


(56258.] — Reflecting Galvanometer.— The 
reels of my galvanometer are of boxwood, 2 in dia., 
by lin. wide; but I might, perhaps, have made 

em with advantage. No.1 has 57 turns of 
No. 14 wire; No. 2 is of No. 24 wire; and No. 3 
has about 4,000 turns of No. 35 wire. 
should be silk covered, baked dry, and run through 
melted paraffin in winding on. There is about ġib. 
of wire on each reel. Using coil 2 the instrument 
will detect a difference of 000013 in one ohm with 
the Wheastone bridge. Of course the best size of 
coils, wire, &o., depends on the work to be done. — 
J. Brown, Belfast. 


peek: —Selenite.—This substance is sulphate 
of lime : the quantity mentioned would be equivalent 
to about 12 degrees of hardness.— Asa. 


[66261.] —Selenite.—Is ‘‘ Bennett“ correct? Is 
pana of Paris selenite? Ido not think so. Again 
J. H. Hurst, of Salford, given its true chemical 
composition? I think not. He has left me the 
aqua which so pleased the servant when the doctor 
had 5 for her, saying that her xiption 
was like her master’s, and therefore she had faith 
Mr. Hurst should have stated how 
long it would take for 25 barrels of water to take 
up 2lb. weight of selenite, and under what condi- 
tions.—Z. Y. X. 


|66264.]—Mechanics.—The total resistance is 
500Ib., and this is overcome at the rate of 1,760ft. 
minute: hence the total work done in that 
ime is 880,000ft.-lb., and dividing this a ae 
we obtain 26-6 as the h.p. of the engine. 
given are, however, not accurate, for the 
istance of a train running 20 miles per hour is 
15 ölb., not 101b., and trains usually weigh more 
than 50 tons; the engine and tender alone fre- 
quently weigh 60, and of course their weight has 
to be included. Wu. Joun Grey, F. C. S., Ana- 
lytical Chemist, Newcastle-on-Tyne. 


[56264.] - Mechanics.—The friction being 101b. 


to the ton, the engine must exert a traction of 500lb. 
Now 500lb. 20 miles an hour 


wz 000 x 20 x 3 x 1760» | x 
5 ft.-Ib. per minute. 


This, divided by 33,000 gives 26% horse-power.— 
Gro. A. WALTON. l 


(66264.]—-Mechanics.—Total frictional resist- 
ance = 00lb. Work done per minute 


500 x g x 20 foot. pounds. 


500 x 5280 x 20 


. horse-power = —~ so ao 26°6. 


—Jno. M. ADAMS. 


(56268.]—Shooking Ooil.—To “C. J. R.“ 
Doubtless the two joints in your secondary wire 
are the cause of your inability to obtain shocks 
from that end of the coil near to which are the 
joints, on account of the increased, and therefore 
too great, resistance offered by them, owing, per- 
haps, to their being not good, electrically speaking. 
The only way that seems to me to thoroughly over- 
come the difficulty—but at the same time a very 
annoying way, especially if the joints are at the 
end where you commenced to wind on the secondary 
wire—is to unwind the wire as far as necessary, 
cut off the joined portion, and so have the secondary 
wire entire throughout its length. If this does not 
give the required result, write again, and I will see 
rom sr apc pag what can be done, as I have a 
half - built coil on hand.—J. Kkax, Northampton. 


exceed the 
third power, or cube, of the linear dimensions, and 
a practical rule is given that the output ida pro- 
.— EUGENE 


e data | also 


[56268.]—Shooking Ooil.—This looks as if the 
secondary was broken near the end which gives the 
small effect, and that the discharge y some 
badly insulated to earth from broken end 
and so through the body of the operator. Try i 
the secondary is continuous by connecting it with a 
battery and galvanometer. not, of course, it 
will have to unwound till the break is found. 
The fault might, I think, also be caused by a good 
earth connection without a break in secon .— J. 
Brown, Belfast. 


56273.] — Secondary Battery. — Leclanché 
cells will not do much in the way of charging 
secondary batteries; you will require some q 
Bunsens. You do not give size of the motor or the 
length of time you want the secondary battery to 
work it. If you will give these particulars, I will 
tell you the size and number of plates for the 
secondary battery, and also the power you will re- 
quire to charge it.— W. H. Eaves, Coventry. 

porn —London Int.8o.Exam.— Wilson’s 
66 Solid etry’? (M 
the best book to get 
and the ‘‘ Geome 
ment with the 
„Spherical Trigonometry.” 
metry the best k for the . 
Straight Line and Circle È ére’s Cheap Aids 
Series), —B. A. 

(56283.)—Small Dynamo.—I am sorry to in- 
form you that when you have made your d 0 
with a Catella armature it will be quite use as 
near as I can calculate, for so small a dynamo; the 
E.M.F., if you had 100 bars on armature and drove 
it at 3,000 per minute, would be about one volt, so 
the amount of light you would get would be rather 


co-ordinate geo- 


microscopic. If you will take my advice, you will 
buy the castings of a 30 candle-power meen and 
VES, 


fit it up and wind it yourself.— W. H. 
Coventry. 


ee ee m 5 best Dook 102 your 
purpose rof. S. P. Thompson's Dynamo 
Electric Machinery.” Do not bay any book tha 
is more than two years old, as the progress in this 
branch of science within the last few years has 
been something enormous. — W. H. EAVES, 
Coventry. 


Dor. 


[56285.] — Drilling Square Holes.—I have 
received i ; but no piece of the metal 
with the hole cut. It certainly is very clear that 
if wə cannot make it, we can obtain it at a price. 
If this should meet the eye of Mr. Bateman, of 
Greenwich, perhaps he would send illlustrations of 
pl he makes or supplies. — FELL. Soo. 
CE. 


If properly et 


be balanced, or at a slow speed the engine 


work spasm y.—Invicra. 

[66289.] -Exhaust Pipe.— plans have 
been tried ; but apparently nearl fail from the 
fact that with the reduction of the noise, the blast 


is also lessened, and the boiler is not able to keep 
steam as before. The only remedy I could sug- 
gest would be an annular exhaust, which wo 
partly reduce the noise and yet not decrease the 

t. If the blast was not wanted to urge the 
fire, I could tell ycu of, at least, two good reme- 
dies for the noise of the exhaust.—INvicta. 

[56290.] Water Gauge.—If the water is left 
„turned on after the fire is put out, a vacuum is 
produced in the boiler ; the water in the tank 
rush into it.—FELL. Soc. SCIENCE. 


[56290.] Water Gauge.—No doubt you feed 
the engine from a tank or barrel of good size. 
Hence, when the steam goes down, the partial 
vacuum formed, draws water from the tank 
through the pump valves into the boiler, thus filli 
it up to a height much beyond the proper level. 
Owing to your engine being no doubt steam - 
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jacketed, the additional volume of water does not 
produce any marked effect. Remedy: Have a good 
stop valve or plug cock on the suction, and if a 
of the exhaust is returned into the water tank 
heat the feed, have a cock on this also. I have 
had a horizontal boiler that was guilty of the 
same trick, and once or twice with most annoying 
results. If this is not the cause, write again.—In- 
VICTA. 


[56290.]|—Water Gauge.—I think the reason 
why the water in the gauge glass rises out of sight 
every night is that as the steam in the boiler oon- 
denses during the night, and thus forms a vacaum, 
the water from the feed tank or barrel is forced by 
the of the atmosphere up the indiarubber 
f ipe, raises the valves of the feed pump, and 
fills the boiler until the equilibrium is restored. 
Remedy: Take the suction pipe out of barrel or 
tank.—G. B. P. 


[56294.]— Ohemioal.— The formula, when chlo- 
rine is passed through milk of lime, is— 

20a H. O, + 2Cls = 2H, O + CaCl, + CaCl,0, 
Both calcium chloride and calcium hypochlorite 
are, therefore, formed.—R. A. R. BENNETT. 

[56294.]—Chemica].— When ‘chlorine is poe 
into a solution of calcic hydrate (milk of lime) 

chlorate and calcic chloride are form 


according to the equation: 
Ocl 
6 CaHo, + 60h CaO -A 5 CaCl: + 6 OH, 
00l. : 


Calcio chlorate. Calcic chloride. 
By which it will be seen that no calcic hypochlorite 
is formed.—J. KEAN, Northampton. 


„„ chlorine is passed 
into cold milk of lime, calcium h orite and 
calcium chloride are formed thus: 2CaH.O, 
+ 2Cl = Ca(ClO)s + CaCl, + 2H,0. This 

used in Lancashire bleach works for 
bleaching, under the name of bleaching liquor. 
When hot milk of lime is used, calcium chlorate 
and chloride are the products, thus: 6CaH,0, 
+ 6Cl, = Ca(ClO,;), + 5CaCl, + 6 H,O. — 
Gzorez H. Hung r, Salford. 


(56294. — Chemical. — When chlorine 
passed into cold milk of lime, the foll 
action occurs : 


148 142 143 111 36 290 
On boiling the liquid the hypochlorite decomposes 
3ca(Oci). = Ca(O,Cl), + 2CaCl, 
429 207 222 


h tassium chloride double 
decomposition occurs be it and tho calcium 
chlorate, resulting in the formation of potassium 
chlorate ane calcium ee aaoh = easil 
separated by crystallisation. orine 

boiling milk of lime, calciam chlorate is 


thus: 
6CaH,Os + 6Cl, = Ca(O,Cl), + 5CaCl, + 6H. O 
444 426 207 665 108 870 


Wx. Joun Grey, analytical chemist, New- 
castle-on-Tyne. : N re 


[56296.;—Sand Blast.—' An Old Subscriber” 


does not say for what p he wishes to use the 
sand blast. Steam is when files, 
and compressed air for glass; the has been 
tried on m hand, which, bei 


had a very 
different effect to what it has an bai It felt not 
very unlike an electric shock.— FELL. 800. Scrance. 
[56298.]—Records of the Past.—There are 
translations of the Assyrian and Egyptian 
monuments; there are six 5 8 tions 
man (pub - 
Sons ech volute 
they are all of 


In- 


6. —G. J. W. 


56300.J]—Violoncello.—The dimensions are as 
ws :—Divide the length of back into 72 parts; 
: : tE 


ibe another circle, with a radius of 12 
rts, reduce wood ually to § part; from 
this circle reduce gradually to à part at the edges 
belly is slightly thinner. Ribs, 

must be purchased. Wood is bent 
or 125 5 aa are of 
0 parta, or if 

. Cut soundholes out with a 
ane fret saw. e above are the dimensions given 
generally made the figure 
les of an oblong shape in 


(56301.]—Flowerpots.—In steel-pot making I 
have seen the mould washed over each time with 
what appeared to be a thick oil. It seamed to be a 
strong y carbonaceous oil. All this disappeared 
when the pots were, after drying, burnt.—Z. Y. X. 


(56301.]—Flowerpots.—Presuming the moulds 
are of hardened cast iron, you will best be able to 
800 N is caused to leave no 
moulds (using n) if you pay a visit to any o 
the spur works in Staffordshire. The very fine 
points of the spurs ard stilts used in placing glazed 
earthenware are thus easily liberated from the iron 
mould, the plunging die working at a terrific rate, 
and a spur 1s made completely at every two strokes 
downward. Acoept m s for the information 
as to red ware. Pardon me asking further how 
the flowerpots are places in the kiln F Also what is 
the time of firing, tie maximum temperature, and 
the means of ascertaining when this is 
Porrery TECH. 


[56302.]—Japan.—This can be stripped off with 
an old plane iron. That is what japanners use; 
finish off with coarse emery cloth.—T. LISLE. 


[56305.]}—Albo-Oarbon. — It is naphthalene 
Cio Hs, and boils at 218° C. It melts at 79° C., 
and has a peculiar odour; burns with a white 
smoky flame, and in the gaseous- state is not 
inflammable in the absence of oxygen or common 
air. In its melted state, however, it absorbs air 
largely, and added to common produces a 
whiter and more luminous flame. Gas companies 
would like to keep as much as they can in gas, 
but, as a matter of fact, it condenses out and helps 
to block the pipes. A full account of the original 
patent in No. 706.— Nox. Dor. 


(56306.]—Boriag Mill.—To “ Invicra.’’—This 
query ap ared on page 90, under No. 66236, and 
whi ve noticed under that number.—Ix - 
VICTA. 


[56309.]|—Parallaxes of Stars, CO. Would 
this querist kindly explain which year is to be con- 
sidered A. D. 0? aquy ae very nice one as it 
stands; but it would teresting to learn what 
the year 0 was like. — Nx. Dor. 


[66310.] — Ooil.—The condenser is usually 
attached to coils which have primary and secondary 
Ayon, herwin called induction ooils. If your coil 
is of class, you can certainly attach condenser, 
3 95 nba give you 1 W . ; 

u been repeated again and again, con- 
densers are never used for giving shocks. 2. The 
melting heat of nickel is about the same as that of 
wrought iron.—BoBADIL. 


3 a condenser can be at- 
ed to a shocki and ift Melts will 
refer to the E.M.” for 20 last, No. 1,044, 
and in reply to query 56037, p. 66, he will find my 
diagram and description, which will, I think, give 
all necessary information. Yes, again; a condenser 
does materially increase the strength of a shock; 
and should ‘‘ Melts ’’ require the theoretical expla- 
nation of its action, I shall be pleased to give it. 
Referring to the second of his question, Buck- 
masters Advanced Chemistry gives nickel as 
rather more fusible than iron (i. e., fuses at a lower 
temperature), while Dr. Thompeon says: ‘‘ Nickel 
fuses at a very high temperature, about 3000 F.; 
iron fuses at about 2760° F.—J. KRAN, North- 
ampton. 


reached.— 


UNANSWERED QUERIES. 
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The numbers and titlet of queries which remain unan- 
swered for fre weeks are inserted in this list,and U still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what tnformation 
hey can for the benefit of their fellow contributors, 
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QUERIES. 


158511) — Obemicul. — Will some chemical friend 
inform me what amount of barium nitrate should be 
theoretically produced from one ton of sodium nitrate, and 
what quantity of sulphuric acid, of 1,340 gravity would 
be requiréd to convert the ton of soda into nitrio acid, 
and what quantity of nitric acid, of 1,420 gravity, should 
be theoretically produced? —IGNORA Urs. 


156812.] — Distempering. — Will some of our 
decorator friends give me their opinion as to distemper- 
ing ceilings, and recipe for same, also as to what books 
there are ponn on decorating and painting, as to 
colours !—E. BUTLER. 


566313.)-—Cyliná er.— Will an 


J fellow. reader kindly 
inform me what alloy of gun- met 


would be suitable for 
a steam cylinder of 3in. bore, Hin. stroke, to work at 
501b. to the square inch, and 100 revolutions per minute, 
also the thickness required I- W. W. P. R. 


157314.I— Strength of Gear Wheels. Will some 
of our practical readers inform me of the strength or pitch 
of gear wheels, necessary to swing Sowt.; big wheel 2 de 
about 16in. diameter, small Sin. ? I want them made as 
light aa? ne and can be made with side cap or solid 

ge.— * . 


[563156.]-—Ansmometer.— Will some kind reader 
describe the simplest train of wheels, with or without 
screw, to register the revolution of anemometer, and if it 
could be started from zero at pleasure? What I have 
seen, is something like the index of a gas meter, and I 
ehould like to kuow the maker of them.— WIxp. 


(56316.]—Eight-inch Sark Ooil.—At p. 889, of 
the E.M.” for 4th January, 1881, th-re is a description 
of a very successful coil, giving this spark with five pint 
Groves. As its maker, Ernest Baugh, stated he was 
going to try quarts instead of pinte, may I ask him what 
was the result, as I intend, when I have time, trying 
to construct a similar coil with his for a model 7— B. 
Hasgoovuart. 


[68317] Royal Exhibitioos and Scholarships. 
—Will . W.J. Grey, F. C. 8., or any other kind reader, 
please ssy what situations, and the salaries attached to 
them, are open to royal exhibitioners, &c., who have 
obtained the associateship of the Royal School of Mines ! 
I am contemplating making an effort to obtain one of the 
scholarships, but before doing so, would like to know my 
future prospects in case of success. — ELDHIN. 


(56318.)}— Owls.—Being completely over-run with rats, 
mice, and moles, and finding cats quite insufficient to 
ex te them, I have n recommended by a 
friend to keep a pair of barn owls in a convenient spot. 
He bad no practical experience in the matter, so I to 
inquire whether any correspondent can give any hints on 
the subject! Are these birds easily domesticated, and 
should they receive any food dealdes what they can 
themselves procure! I suppose there would be no 
difficulty in getting them.— AGRICOLA, 


1568 19.]— Expansion Valve.—I should be obliged 


if some reader will give me an explanation, with my, 
of a simple method of determining a variable .— 
BLIDE, 

(586320. —-Dynamo.— Will some one kindly say about 
how long it would take the small dynamo, by 


Mr. Bottone in former vols. (' The Dynamo: How Made 
and How Used”), to charge the accumulator shown on 
p. 28, Vol. XL., sufficient to illuminate the lamps, also 
shown, for three or four hours !— Microscopist. 


{56321.]—Indicator Diagram Paper.—It will 
be a peat favour if any of your scientific co eats 
can inform me as eo the Menica 5 o the 
substance used in the preparation of the paper employed 
in taking indicator diagrams? I have 9888 8 to 
use the above very much of late, and would like to know 
the action which takes place between the brass pencil and 
the prepared paper.— V aLLEYFIELD. 


156822. — Miranda Pianista. — There is being 
formed a company to work or manufacture the Miranda 
Pianista.’ anyone heard it or seen it, and is it a 
modification of Thibouville’s Pianistas for playing the 
piano! Would some one who knows give me some 
particulars, and oblige others as well as—VuLcanits. 


(68328.]—Vegetarianism.—I have adopted a vege- 
tarian diet, and wouid thank some experienced reader 
to suppl (through your journal) a vegetarian fare that 
woul admit of, at least, two or three changes in the 
week, and allow of substi utes for vegetables that do not 
remain long in season ; also the manner of cooking by 
which they are most easy of digestion? The name of a 
book or books that give the information sought would 
oblige.— A RrobLax Reaves. 


188824.J— Sunlight at Great Depths.—Is it 
known at what depth in the sea sunlight ie wholly want- 
ing! Are there any data, from actual experiments on 
the light-absorbing qualities of water, whereby thie 
a arid be answered with a fair approach to exact- 
ness 1— ` 


0 and will anyone kindly 
orm me of the approximate initial and terminal 
operative velocities of a Foucault’s gyroscope, and also 
of the weight and diam. of disc usually made, or of best 
advantage! The lowest velocity at which a given disco 
will show the earth's rotation ia the point most desired to 
de learned. How would 10,000 revs. per min. ona Sin. 
disc of 2ib. rim be for an approximation !—Grnro. 


(66326.|—Sketching.—Can anyone favour me with 
a deecription of a smali portable instrument which will 
enable me to measure approximately the rize of distant 
obj-cts as seen with the naked eye? It is not 1 
to iudicat» the exact dimensions, but only the relati 
size. I want it for sketching purposes.—Aarisr. 


(56827.)-Transferring Pictures to Glass.— 
Will any reader tell me how I can transfer pictures to 
glass, such as chromo or oleographs! I have seen them 
as if they were painted on the glass. C. P. 


156328.) — Vertical Boiler.— The top plate of a 
4 h.-p. vertical boiler is very rusty, and scaled round 
about the chimney base: it is worked at 60lb. pressure. 
How can I find the thickness of the plate! ould it 


186 


be wise to drill a hole or not ? I am afraid it is not quite 
nafe.— Ton. 


L58829.]J— Crank Throw. —I have a cylinder Ein. 
stroke, my crank being a in webs from centre to 
centre. I wish to know if that crank would suit cylin- 
der, or must it be 6in., the same as cylinder! Will some 


boiled with Epsom salts and China clay, forms an even 
emulsion absolutely free from curdy particles. Can any 
reader inform me how this soluble oil is prepared ?—Ax 
Inquirer. 
66381.;—-Chimney Pipe.—A 4in. cast-iron flue- 
5 from a emali heating stove, passes vertically 
h a 4in. hole, cut in one of the slates of 
the nting roof above said stove. Rain beating 
of pae outside, runs down its 
and through the hole in stove, and so within 
doors. Wanted to know how to make a tight joiut 
in roof! Soldering on a sinc or copper sheet won’t do, 
because of heat melting solder ; won't do, because 
migas vibration of pipe with wiad, causes cracks in putty. 
ts part of a 


(56882.1—-Optioal.—The sketch 
lass spirit level. B is the bubble. looked at from 
A the bubble appears to be in the line A b, cutting the 
normal B D ind. Am I correct in assuming that if 


point C, the will 
tly cut the same tress as shown! Also 
please show me how to the position of 5 7 
ren. 
58888. Sale Scoops.— Will some of your mechani- 


eee tyra! line 
9 


ents assist by giving hints upon the 
above? How they are ? Lare t some boxes 
to make n they have to be made out 
of sheet iron 1/16in. thick, 1ft. 10in. long, 9in. wide, and 
Sin. they must not be hammer-marked. If they 
haveto be pressed, please to send aketch of castings, 


say if could be done with hand-power.—J. W. 


Ornzns.—I have a of 

Dun e at into a new, i 
afraid ve at a reasonable speed. 
Could 3 the power by introducing a third 
. to utilise the exhaust? Is it practicable? 
—MEDLOOK. 


[56835.)—Potter’s Kiln.—I am desirous of building 
a potter’s kiln about 4ft. square inside to burn terra- 
cotta. Will Mr. S. Arlidge or Pottery Tech.” give me 
a aketch or any advice upon the subject !—J. Tows zy. 


but am 


[66836.)—Glucose.— Would any reader kindly give 
me the lest and test for the identification of 


process 
cose when combined with other substances !—Smoyr 
ararax, Glasgow. 


one 
pushes with battery at each end, but it is inconvenient. 
—Cauresta. 


Lr Th Pattern Making.— Will “J. H.“ or any 


turning cones ; the rack to be in front of bed just below 
the , and the leading screw below the rack; and 
what number of threads per lin. on leading screw, and 
whether V or square are best, and what diam. of 
screw? And how can I put in the back shaft of running 
head, as it has oblong h An. by in., and my wheels 
are bored out ljin.; and the way to put on pinion on 
mandrel t—Bussr. 


[56839.] — Stops to Photo. Lenses.— As Mr. 
Pump recommended, I procured the Tear Book,“ 
but can make nothing of the diagram of stops contained 
therein. Seems to be a misprint in the directions. See 
second line from bottom, printed matter. Again, I do 
not know what is the equivalent focus of my lena. 
I only know that the solar focus is Sin. Will Mr. Pum- 
phrey kindly make the matter plainer ?—Gwenr. 


{56840.)—To Mr. Bottone or Others.—I am in 


making small dynamo, of which the F.magnets measure 
21 high, by 34 wide. Where wire is wound and smali 
laminated armature, 31, by 11; I am going to wind d. c. o. 
on F.M.’s, and 60z. of 20 d. o. C., on armature. Will you 
kindly say if that is right, and whether there is a 
pericu way in winding F.M.’s? If I commence at 

ttom and finish at bottom,will it be ngat ? and whether 
I connect the first parts of wire on fields to brushes or 
parts, and Iæuppose either the first or last two ends are 
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connected together of fields? I want to light as many 2 
lamps as I can. Kindly say how many, and what 
torun at, and how many volts lamps are to be? e 
armature, is, I suppose, wound, and the two ends con- 
together; is that right, or is it wound any 
particular way, so as to get the current to run to the 
commutator? Do I screw any binding screws into 
illars supporting brushes for connecting wire to lamps, 
i want the same for lighting small cottage !—A 
LUMBER. 


[56841.)—_Cheap Gas.—To “ Inviora.’’—On p.61 you 
use the phrase compared with coal gas, it does not cost 
me 9d. a 1,000 cubic feet.“ If the gas costs less than 9d. 
a thousand (whether compound with coal gas or Boas 


should be very glad to have more particulars. 
Invicta give them, or refer to the makers of the 
apparatus 1—GLATrox. 


(56342.1— Public Lighting.—Could an 
the E. M.“ furnish me with the names o eny eee 
which use petroleum for street Jamps instead of gas, 
either from want of gas, or inability to agree with the 
gas company !—Surveror. 


{56348.)—Electrical.—_To W. H. Bavzes.—Will W. 
H. E. kindly reply to query 56114 in ours of March 
18, entitled “E -plating Dynamo”? Will he also 
state how to make a . to give a comparative 
idea of the strength of current, as the one I have is 
deflected from north and south to east and west, and the 
needle remains at E. and W., whether I send a current 
through it from one cell or from twenty cells ?—Farapay. 


156344.) | Rubber Belting. — What is the best 
ends of the above? If Iripa 4in. belt 


readers of 


der 

ersionary interest in £12,000 ; 

O. has had to sign away his interest to a debt, and 

insists on the securities laced at a bank or in some 

lace of ty. A., B., . wish that A. should keep 

in his Can C. insist on his wish, or does 

the opinion or wish of the majority over-ride that of one 
executor ?—J.C. B. 


[56346.)—Seller's Screw Thread.— Will any of 
5 with a description of this screw thread f 
—Borzew. 


(56847.|— Centre of Percussion.—A beam A B is 
suppo in two places z y, and each of these supports 
alternately rises and falls, causing vibration to beam. It 


#---=-—----- Sb, 0- ——————— 
A B 


uired to know the two points of rt at which 
e vibration is the smallest 5 felt by beam ?—R. J. 


[66848.1—Oolouring Terracotta. — Can of 
your ers inform me by what simple process I can 
colour bricks or terracotta, so that the face will burn red 

chemical is used, and how is it applied? The 
natural clay burnsa light red colour, and we want a deep 
red for the face. Also how are red roofing ridge tiles 
made ?—X. T. Z. 


158849.]J— Portland Oement Concrete.—Can any 
of your readers inform me how the red colour is given to 
the red Portland Oement concrete slabs now in use, and 
whether the same means would answer to give a perma- 
nent red colour to Portland cement used in coa the 
exterior of a house? Also, whether the mixture of the 
cement with crushed red : bricks, instead of the usual 
washed sand, would be of any use, and if there be any 
means of a permanent red rough-cast or pebble 
dash !—PorTLanp. i 


[56850.)—Electro - plating. — Will some reader 
kindly me how I can prevent the silver peeling off 
from some terminals, &c., which I have been silver plating ? 
I used a small Daniell’s cell and ġoz. of silver on 
anode, and have put a of wet string into the circuit 
to lessen the current. „how. long ought the articles 
to be silvered be left in the solution ?—CYANIDE. 


(56351.— Worm in Maho y-—I am making a 
bookcase, and some of the wood I have bought is y 
perforated with worm holes. Is the worm likely to 
spread, and should the wood be discarded on this 
account 1—G. S. 


56852.]}—Lacquer for Lamp.- 1 have a lamp oon · 
id an old tin moderator i with a molem 


0 
peada burner attached, which gives a fine light. The 
uer is worn off the tin body, 


it v shabby. 
What can I coat it with to make tt presentable t I have 
G.B 


ck black, but the paraffin washes it of.— 
[56363.)—Orrery or Planetarium.—Is there any 
work in which I can find the number of teeth in the 
various wheels required for a planetarium, so as to give 


the correct motions of the proce and their satellites ! 
Or can any reader give me the numbers ?—PLANRTARIUXM, 


(56854.)— Turning Cannel Uoal.—How can I make 
fancy hollow a from cannel coal! I have the use of 
a lathe, but find the cannel s0 brittle that it breaks off 

large pieces, and I do not know of any cement that 
will hold the broken parts together.—Rynopr. 


156355.— Legal. Would one of our legal correspond- 
ents kindly answer the following! Canaman, on leav- 
ing a situation, claim references that had been written 
for and obtained by his late employer! Or are the refer- 
ences considered a private communication and not 
recoverable ? Whether the original document is bound 
to be produced, or whether a copy can be substituted ?— 


is 
th 
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ALL Communications for this ent must be 
addressed to J. Pixnon, Liandwrog, von. 
PROBLEM DOOOCXXXIV.—Tyno. 
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[1147 
White to play and mate in moves, 
BoLUTIOR To 9382. 
Black. 
1. K-R6 1. Anything 
2. Q, B, or Kt mates 
(Four variations.) 


NOTICES TO CORRESPONDENTS, 


Connect forurions to 982 by Rev. W. Anderson (Old 
Romney), E. Stanley Follwell, and A. O. E. Lecluse; 
to 481 by H. Culmer (second solution). 

A. O. E. Luoivsa.—Your first move in solution of 981 
is correct, but you have not given best de- 
fence, which is 1. P-K 8, Name ertered, 

M.—999 is a wo- mov prob and is quite sound. If 
1. K-Kt 8, 2. Kt-B 4 mate; 1. Kt takes Kt, 2. Q- 
Q Kt aq; if 1. K-K5, 2. Kt-B 8 mate. 

J. E. PrzR.—In 982, if 1. R takes R, 1. B. Kt 4, and 
there is no mate. 

E. S. FoLLWIII.— We have entered your name for 
Tourney. 

E. Hucuxs.—In 932, if 1. K B 8 there is no mate, if 


H. A., Harlesrood.—Far too easy and simple. 
. H. F. L. Muyver, the com rof blem 982, pro- 
Ma ae pro n p A 


to make ie ngne Maps BPatKB4, 
B 8, and removing B P at K-Kt 4. 
Tae fo 


Tourney problems have been duly re- 

ceived :—“ for Measure,” Ariadna, Be- 
ware of the Dog,” and “ Salutation.” 

Cuzcx.—Revised No. 5 has been substituted. 

Mz. A. Baices has been kind enough to offer as an 


additional in Problem Tourney a Chess Diagram 
Stam indiarubber, mounted on brass, box 
pad, &o.—value, 5a. 8d. 


ANSWERS TO CORRESPONDENTS. 
aati ——_—__- 
„% All communications should be addressed to the EDITOR 
of the Excuisn MCIAIId, 882, Strand, W.O. 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the 
ro bh or illustrations on separa 


selves, lead to replies which are. The * Bale 
” offers a cheap means of o 3 


land. Tyro.— W. Habgood.—G. 
— Ora et La 


er.— R. In- 
wards.— Chemical Work. — Clement H. Wragge.—S. E. 


Hunt — Invicta e 


G. H. B. (As you do not say what the query was about 
we cannot pretend to remember it. Perhaps it was 
answered to G. U. B.” in this column 1 Ly 
—Rusnio. (Tracing-paper, or any varnished paper, will 
do.) -M. (Given ape | times. See list of Back 

Numbers last week, answer to T. B.“ on p. 114.) 
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ENGLISH MEOHANIO AND WORLD OF SOIENOE, 


— AMATEUR, —＋ qu unsuitable ; second incom- 
prehensible. indices.) —C. S. (Question much too 
wide. some of the dealers’ lists, and look up 


why do peu Vol. XXVI., for instance.) — W. BUTLER. 
CET eee allow your back numbers to be destroyed ? 
will do excellently, but you must use 
anal bars, and put them into a coil of insulated wire 
while current is 8 Quoting from Mr. Sprague’s 
book, which is the best you can have, a short coil of 
stout covered wire should be made with an opening 
wide enough to take the bar. Then, while a powerful 
current is passing, the coil should be moved along the 
bar both ways several times, allowing the ends to enter 
half-way into the coil. Bring the coil back to the centre 
of the bar before stopping the current, The action is 
facilitated by slightly tapping the bar so as to produce 
vibration.)—Sunscriper. (See previous answer.) 
Pro Bovo Purtiwo. (Query 56079 will probably be 
answered in time. Perhaps this note will direct atten- 
tion to it.)—W. W. W. (Recipes for staining billiard- 
balls have been given frequently under that head and 
also under Ivory Staining. The ivory must be first 
cleansed by washing well with soda solution or am- 
monia, and is then “ quicked“ by immersion for a 
minute in acid water, either nitric or hydrochloric; it 
is then transferred to the dye. For black use logwood 
decoction, and afterwards acetate of iron; for or alah 
a dilute solution of indigo, to which some potash 
been added ; for green, in a solution o drer parn 
in vinegar ; "for yellow, steep for 24 hours in strong 
— e fr chromate of potash, and then 
solution of sugar of lead; for 
gett toa bath of tin salt, nitro- muriate of 
— and then plunge in a hot decoction of Brazil 
wood or cochineal, or both mixed; if a cherry red is 
required, place the ball dyed scarlet into a hot solution 
of potash ; for brown, use weak solution of nitrate of 
silver. The simplest planof all is to use aniline dyes. 
They mga it is true; but they are cheap, and the 
balls can be restained as often as necessary with very 
little trouble.)—J. M. (See previous answer.) —Novicx. 
re very gga are required, it is cheaper 
to buy lacquers and varnishes. owever, a good 
lacquer is made by putting a }lb. of 8 380z. of 
gamboge, Ib. of sandarac, and IIb. of white shellac 
to two quarts of alcohol, on When dissolved, add a 
pl of turpentine varnish and shake thoroughly. )— 
ESIDERATUM. (Under those circumstances, why do 
you not procure a list of the tools sold by the ers, 
and so learn what can be had? For putting main- 
in watches, see Nos. 889, 892.)—APPRENTICE. 
(Query too wide. ing would include cutting 
bs dhe the wood, You must ask definite questions.) —SĦAL- 
(For methods of trea eczema, seë pp. 109, 114, 
135, 1 156, 178, 201, Vol. XXXVI ST STRIVING. Certainly, 
they are of pra ctical application, and are for many 
purposes in calculation—b aar and others.)—J. 
(We gave the ad Churchill is 
sufficient ; but their place of d is in New Bur- 
lington- street, W. e do not know the Les 2. The 
Analyst is published by Bailliere and Co., William- 
street, Strand, price 6d.) X. X. Z eer e tea and 
guided sm feed on porridge with milk. For the rest, be 
otf a medical man who has an opportunity of seeing 
the cl —Axxiovs. Ni o better places than the Surrey 
hills.)\—Punirien. (The best thing is to destroy them 
by fire > but the only safe disinfectant is b e i 
h temperature. )— VERITATIS QTÆSTOR., (“ 
ition ” of what? It cuts off superfluous light. ‘See 
the indices.)— Cour DG EIL. (How can any one say 
whether your sight is likely to be permanently injured ? 
You must wait and see. In future, be more careful in 
looking at the sun without a dark cap, or, at least, 
a piece of smoked or coloured g G. W. Ro 
WELL. (For directions as to W bar, 
nee p. 218, No. 688, where there is an illuatrati You 
must have a good ash bar 2}in. thick, and it would be 
well to one with a steel „ 
. B. Horx mne, Teczcrarumt. (In type.) 
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Eppe’s Cocoa.—Grateful and Comforting:—“ By 
a horonga Know lose of the natural lawe which govern the 


— of tue Aao pro digestion and nutrition, and bya ae rele: 
of the gd 4 5 


rties of well- selected Oocoa has 
reak fast tables with a delicately Favona er- 
3 a save ue many heavy doctors’ bills. It is by the 
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Cash Gift - - . . £1000 
Cash Gift - - « *-. —— * 500 
1 Cash Gift . 200 
10 Cash Gifts of £20 each à y s 200 
20 Cash Gifts of £10 each - 200 
5 Elegant Upright Tiana. £40 each 200 
10 Elegant Cabinet Organs, £20 each - 
10 Besutifal Silver Dinner Sets, 9575 eces 200 
20 Ele t Silk Dresses, £10 eac 
25 ' Solid Gold Watches, £4 each 100 
25 Genta Solid Gold Watc £8 each 200 
Ladies’ or Gents’ Diamond Rings 200 
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IN PRESENTS TO SUBSCRIBERS 1% 
This Offer Good till May 45th, 1885, Only. 


GRAND CAPITAL PRIZE Fe 


The most magnificent offer ever made by a reliable publisher. 
THE HOUSEHOLD JOURNAL have determined to outdo all former elfiorts of other 
FOR by giving one of the following Grand Presents to every one who subscribes between NOW AND MAY 16th. 
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CHARGES FOR ADVERTISING. 


Thiry ty Words ee ee oe oe 8 
Every additional sight words. . oe oe e 223 6 
ae P Advertisements Five rAdverd for the first d words 
per line. On 
ina: Ne froat 
ess than Five 8 for series of more than 6 
insertions may be ascertained ok application to the Publisher. 


ADVERTISEMENTS in EXCHANGE OOLUMN—for 44 
Tweaty-four words oo cee >03 
For every succeeding Right Words oe © 0 8 


ADVERTISEMENTS in the SIXPENNY SALE n 


0 ial 
e ee ee 6 


Bixteen words ees oe @e ee 0 
For every sueeseding Right Words ae? ele 


2-0 6 
„e It must be dune in mind that no Displayed yod advertisements 
ean a in the ‘‘Sixpenny Sale Column.“ All advertisements 
must be prepaid ; mo reduction is made on re aod Braon. 


in cases where the amount sent exceeds 
publisher 8 Would be grateful if a P.0.0. could be sent, and not 
owever (preferably any stampe), ma 
De sent where it ore Hl. inconvenient to obtain P OON A me ? 


The address ia included as part of the advertisement, and charged 
for. 


Advertisements must reach the office by 1 p.m. on Wedmesday 
to insure insertion in the following Friday's number. 


OUR EXCHANGE COLUMN. 


A M words 
or every succesding 8 
Good Va tuo Offered cash or instrumen ta) for ai 
Kads ef sound er eee clenülle A ere t 
tacos Depot, Chenies-street. near British Museum. Established 
First-class Patterns offered in exchange for Electric 
Apparatus or anything useful.——Addreas, J. Fort, Pattern Maker, 


Cross. street, Gainsborough. 


„ 9-16, round and tough; mild weldable 
r Mee square, &0. Offers 9 —Griasatr, Oxford - 
road, Sheffield. 

Wanted, a good Collection of Stam) also ooins and 
Brie a Brac of every description, good exchange, approval re- 
quired.—Address, Rawan» W. Dao, Hull. 
bent Suber, Sa Wires, Be B ce val T — on approval, with 

; res a aps. 5 
8 Bxchange offers 2, Biiston road olverhamptoa. 


lish 5 »— Back anata given fo for 
2 | pook om Arctica Hatching of Poultry.—J. BonD, 3 


Lathe Wheel, 28in., 5 speed, 50in. turned, 
tread] . standards, lathe head ; 100 
a . e i 


0 set for two stations, only wants slight 
connection to complete them j hoe Blake’ 8 transmitters, bell 
Cols, Ow ogan 2 
for fas aaefelanchahge-oWittineow, él 1, Derby- Treet] Bolton. 


ertical Engine, 16in. high, cylinder 4in. long, for 
3 Co, s combined lathe Ei een DIGT Old 
Vicarage, Batley. : 


a aE Piano, Panel Front, nearly new, for trioycle 
-—0. W. BaarLs, Sunninghi 


New Launch EB ©, Sin. bore, din. | stroke with 
peller ; also Engine Hin, b Sin. bore 5 


Bxchange bicycle or trleyele.—CRHAS. Browz 1, Whitetabte. 


Objects, mounted on six ivory 
Obie armen date 1810. Offers, 
Roundwell-street, South Petherton, 


Ilminster. 


Powerful Induction Coil, incased in mahogany, 1 in. 
2 B., 18 85 sah offers in exchange.— H. Harris, Dalley-etrest, 
ster. 


For Microscope Objective or Apparatas; will pr 
change Magic Lantern. and either accept or pay enor 
between Ws. and 50s. ex —Write particulars, and for parti- 
culars to WILLIAX JIAx S, 95, V ictor-etreet, Walsall. 


Wanted, Sin. backgeared Latheheads, or small 
Lathe. Exchange handsome Fern Case, 15-ct. Gold Ring or Pin, 
ac., or part cash —F. Ux DIZ wood, Beverley. 


Wanted, Powerful Medical Coil for silk- covered 
wire terminals, double or single or battery terminal . r. 
for contacts, quicksilver, &c., &. State wants.—8. Bastar, 
Milford, near Derby. 


vr 


Bicycle, 48in., Gentlem in's,“ Coventry make, cost 
£12 128. Will exchange for anything of useful nature.—Psaarca, 
Pellatt-road, Dulwich 


Stationery Cabinet, with folding doors, date box, 
drawers, slides, and divisions, made of handsome burr walnut, 
and nearly new, cost £3 16. Useful offers.—Praacz, Pellatt 
road, Dulwich. 


Booth's Mitring Machine, Photographic Appa- 
ratus, Lenses and Sundries, in exchange for lathe heeds, electro- 
motor, dynamo. or electric bella—Hrap, 156, Wyndham-road, 
Camberwell, S. E. 


" English Mechanic, from commencement, 40 Vols., 
19 bound, all in perfect order. No reasonable offer refused, 
owner going abroa . Will exchange for central-fire gun.—Masor 
ALLEN, Gosport, Hants. 


Wanted, in exchange for a fine-tened Organ 
Accorpiam, nearly new, value £3 10s , several well-bred Rabbits, 
tame Hares, or Ducks.—G. F. H., 20, Lime Grove, Handsworth, 
Birmingham, 

48in. Bicycle, black enamelled, hubs bright, cone 
bearings back wheel, Jamp, bell, satchell, and contents, com- 
plete. Good saddle.—18, Mount-strect, Walsall. 


Splendid set of spring Bow Oompasses, in satin 
case, bow, pencil, pen, and dividers. Good violin. Offers.—15, 
Mount- street, Walsall. 


First-class tenor slide Trombone, new, celebrated 
maker. Wanted in exchange four-valved Euphonium, or Double 
Bass (string).— Jomn Carr, Poste Restante, Cardiff. 


Vertical Bngine. with brass cylinder, din. bore, 
in good working order. Will exchange for small Lathe, or offers. 
~J, LIIIINPD, Park- lane, near Wigan. 


Silver-plated Tea Service, all new; coffee pot, tea- 
pot, cream jug, basin, and sugar bowl. Exchange for Bicycle. 
W. Pows ut, 13, Blaina-road, Abertillery, Mon. 


Photographic Apparatus, various, for 5 inch 
Blide-reat. or bound back volumes of Exorisn Mucmanic.—Dar, 
8, Driffield-road, Old Ford, London. 


Speculum, silver-on-glass, 9 inches diameter, 6 feet 
2} focus.—Dar, 66, Driffleld- road, Old Ford, London. 


Sewing Machine, Clegg and Blacklock. Exchange 
for bound Vols. of Baotiem Mscuawic.—Dar, 56, Driftield-road, 
Old Ford, London. 

Bird Oages.—About 24 various, breeding, &c., for 
back Vols. of kwcrien Mecuamnic, or Sin. Slide -rest.— Dar, 66, 
Driffield-road, Old Ford, London. 


Wanted, quarter or half-plate Camera, with good 
lens, state price, &c. Exchange steam pressure Gauge, lin, dia., 
60lb.—G., 204, Devonshire street, London, E. 


Wanted, two good Telephone Receivers. or Tele- 
graph Instruments. Exchange compact stereoscopic camera, two 
ae of lenses, and six double dark slides —Da. Buownsz, 

urning, Oundle. 


THE SIXPENNY SALE COLUMN. 


are inserted in this Gn at the rate as 


ddvertioonenis 
JJV 


Plating. — description of Gilding, Bilver 
Plating, Oxidising, and nzing, executed with very finish. 
Speciality in nlekei-platin Special quotations on application, 
Bend ene mage for price List. mall jode attended to per return 
pest. —Moenais Conz, 132, Kirkgate, Leeds. 


Fretwork.—lI.lustrated Catalogue of every requis: 
aad 1 miniature designe, 4 stamps.—Hazezr Baos., Kotus ‘ 

or 

Orguinette Music, all the latest tunes. Price 1 r 
foet. Organina maie COFguiniette, 308. Lists free.—J. did per 
1 City-read, Finsbury -square, London. 

Violins, selected Bavarian and French, 9s. 6d. and 
166. Half usual prices. Carriage paid en F and 
Co., Importers, 127, Base - road, London, N. 

Trouser Lengths, 5s. each. ene Cloth for Ladies’ 
Dresses. Mantles, Boys’ Sults.—HwWIrr, 37, Winfield Mount, 
Leeds. Patterns free. 


Electric Depot, 10, Deansgate, Manchester.—Electrio 
Bresst Pins, 308. Electric Bells, 4s. Induction Coils, 9e.—Mituan, 


Write for Hindle's List of Electrical Apparatus, free; 
all parts for amateur construction.—Irwell Vale, Heimshore. 


Motor O „ materials for Electric Bells, 
2 Intensity Coils, Micrephones.—Kino. 


Munvuam, and Co.. Bris 
Insulated Wire Table, showing _ size, weight, 
Muxpuam, 


a 100%; feet per ohm, &c., price 34.—Kino, 
an 2 e 
do 1 
e ee of aim thee Err. one 


Co., Brite erry 


Wimshurst Influence Machine.—Sole Manufac- 
turers of Improved Pattern. Numerous testimonials as te 
thoreugh efficiency.—Kixe, MIXDIAX, and Oo., Bristel. 


Galvan r Cards, im for tangent and 
orase best ooh t 6d. ; din., 10d. ; Gin., le. ; post free -A 
ve. 


Write for King, Mendham, and Oo.’s large new 
and reduced Price List, post free 4 stamps. 


Dark Slides.—20ft. Grooving for making above, 5s. 
—Maacvue Warns and Co., 39, Legh- street, Warrington. 


100 Foreign Stamps, including Brunswick, Ceylon 
Tasmania, Egypt, Greece, Luxemburg, free 7d.—Hetr, Foley- 
street, London. 


Patent Spiral Grip Letter Racks. An invaluable 
PAGOR Parcels post, ls. 8d.—ILzs, Highgate-street, Birm- 
Ink e 


Microscopio Slides, a valuable collection, 78. dozen 
Two samples, 16d. free.—TrLan, 33, Geach-street, Birmingham. 


“Lantern Manipulation,” 3d. post, gives instruc 
tions, management, and making lime and oil lightsa.—Pomruasr 
Stanbope-street, Birmingham. 


10,000 Lantern Photographs, 6d. plain; Is 
coleured. List, 10 pages, facsimile illustrations, 100 sets, 6d. post. 


Pocket Tripod, patent, for professionals and ama- 
teur photographers, cyclists. Particulars, illustrations, and 
testimonials to be had em approval.—_A. PumPpursy, Stanhope- 
etrect, Birmingham. 


Lantern Readings to 100 sets slides, with facsimile 
illustrations, 80 seis fur 2. 3d.—Pcmpuazr, Stanhope-street 
Birmingham, 


ENGLISH MECHANIC AND WORLD OF SCIENCE, 


Mica, otherwise Talc. —RICHARD BAKER & Co, 9 
Mincing-lane, Lerndea. 


Marking-ink Pencil: satisfactory or money re- 
varied ; 7 stampe.—Jamuus Parkinson, 45, Sankey-strect, War- 
rington. 


Electric Bell, Battery, Push, 20yds. Wire, carriage 
free 9s. &l.—FRrAa Nr LIN. 


Portable Bell, Battery, Push, 20yds. Wire, in stained 
and polished pine case. carriage free 108. 6d.—FPRANxLIX. 

Wholesale Bell and Battery Maker, Indica- 
tors, Induction Coils, Carbone. Terminals, Wires, &c.—FRANKLIN, 
Volta Works, 41, Sherman-road, Reading. 


Printing Presses from 10s., complete. Instructions 
to amuteur printers, just published, post free 1}d.—Apaxs, 


Daventry. 
Photo Apparatu half-plate, Ross lens, a bargain. 


—G. V. B., 12, Hereford Gardens, W. 
Cox-Walker's Incandescent Lamp-Holder 
new Be highly approved, post free, ls. 6d, stamps.—Haxai- 
1- an 


10 M, ALKBA, Co., Darlington. 


Catapults, 7d., 1s., Is. 2d.; elastie 2d., 3d. foot; square 
Id. to 4d. yard.—Moopr BzII. Cheltenham. 


Elastic Stockings for Varicose Veins.—W. SMITH 
and Soxe, 37, Breck-road, Liverpool. None made in London. 


Cat Gut.—Gut Hooks and Eyes for lathes and ma- 
ehinery.—Jamuzs EBELLAIMIS. Regent - street, Leicester. 


Bellaers’ Gas Stoves, Is. 3d., 2s. 8d., 8s. 38., for 
bolling. Breakfast Stoves, Ss., lls., 168. d. Send for lists. 


Edward W. D „ Hull, Glass Bottle and Cork 
Manufsctuter, Importer of Chemicals, Caramel, Glucoses, Tinned 


Edco six-cell Battery, twelve new porous pots, new 
sincs ; will drive sewing machine. motor, or three 5c.-p. os 
120 hours without recharging for 8. inclusive ; last price, £4 1 
Cost £7 108.—Address, C. R. H zar, 62, Coleman. street, E.C. 


Celebrated Kerry Ferns, 12 varieties, including rare 
filmy, ls. 6d. free.—F.rzPasr, Rathanny, Tralee, Kerry 


Tricyole Wheels, Bicycle Wheels, and Fittings 
Wonde cheap. Also for safety Bleycles.— W. Gwinxsrr 


oT 
and Co., Wolverhampton. 


Gas Bath Heater, Phillips’ patent, with towel 
Wwarmer.—Baxzx, 9, Mincing- lane, London. 


Model Steam Engines ‘made or repaired. Separate 
parte ates up, boilers made to order.— Lucas and Dave, 2), 
arles-street, Hatton-garden, Londen. 


Lathes, Lathes. Cheapest and best. List, 2 stamps 
Nothing equal at price.—Rosineon, Somerset-road, Sheffield. 


` The Telegraph Tricycles, T-framed, front steer- 
ing, ball bearings, scientifically constructed. List free.— Nos ron, 
Orockherbtown, Cardiff. 


Hematite for Jewellers RICHARD BAKER and Co., 
9, Mincing-lane, London. 


Brasilian Peebles and Crystals.—RICHARD BAKER 
and Co., 9, Mincing-lane, London. 


Butil.—RicHaRD BAKER and Co., 9, Mincing-lane, 
London. 


The Perfect Pea Trainers (Patented). Send for 
—.— fot to Tmwomson’s, Seed Merchants, 20, High-street, Bir- 


Writer, Remington, capitals only.—Specimens 
and price from Rarcuirr, 20, doza-road, London, N. 


Cotton-covered Wire, d.c., 10 to 18, at Is. 6d. ; 20, 22 
24.36, at 18. 9d., 2s., 28. 3d., and 28. 6d. ib. Bell Wire (cotton and 
rubber covered) ig per yard.—Darvitt, 8, Brent View-road, The 
Hyde, London, N.W. 


Model Engine Oastin Best and Chea 
list (stamp) and 5 Dalley- street, 
Manchester. 


Battery, bichromate, highest electrical efficiency, 
Contains 10 per cent. more chromic acid than potash dichromate. 
Lee's new double Richrome. Soluble in own weight water. No 
cr s formed. Recommended in B.M.” week before last. 
Cepit $5915). 7d. Id., 7Id. sample parcels. 6}d. Id. in b6lib. Iota. 

e e B. 

Dynamo Machine, 20-light, continnous working, 
wee disc armature, low speed, requires -h. to drive, £15.— 


I. 
Klectro-Motors, Batteries, Dynamos. For Lee’s 


other electrical specialities see advertisements week before 
last.— R. A. Lez, 76, High Holborn, London. 


New Time.—Alter your Clocks and Watches. Twelve 
Sets of Figures, with instructions, 6d.—Wurstra, Preston. 


st. See 
roughton, 


Water Motors, fer sewing machines, erganettes, 
window advertisements, 32s., 428. Listene stamp.— WIISIIII. 
Fan Oastin gs.— Improved D ; seta 
Gin., 30. ; ŝin., (a.; „ 5. wings, 4d —WnxsLzz, eer. 


Water Motors.—Complete one horse-power, £9. 
Half, £6. Quarter, 44. Eighth, £3.—Tuowas W £2BLER, Presten. 


Micro-crystallisations.—A few good specimens 
for polarised light, 1s. ld. post free.—H. Harris, Dalley-atreet, 
L.B., Manchester. 


Engineers and Millwrights in general, also Inven- 
tors’ Plans and Ideas worked vut with despatch. Estimates and 
consultation free.—Mr. Dumm, 2224, City road, London, E.C. 


Lathe, 2}in. centres, faceplate, and rests. 258, car- 
riage free.—Hancocn, 81, Peter’s-road, 8t Albans. 


Bell Wire, double-cotton covered and paraffined, 
110 yards, 36. 2d, complete. List free.—Muaw. 


Magnesium Ribbon, 4 yards 1s., post free.—Maw, 
8, Claylands-road, London, B.W. 


First-class Astronomical Telescope, by Solomons 
and Cooke ; equatorial: dy Grubb, Dublin ; 3jin. o., action and 
condition perfect —Apply at once, D. Milligan, 21, Spencer- road, 
New Wandsworth, London. 


What price and weight per foot 80ft. Chain up to 
guaranteed strain 8 tons.—C. B. A. Lomo, Melford, Suffolk. 


Polish for Nickel, Brass, Silver, &c.; brings up the 

article equal to new, Surpasses all other polishes. rample box, 

t free, 4d. ; larger, six times as much, Is. 34.—F. Suirz, 6, 
estborough, Scarborough. 


Thought Reading.—For 8 stamps will forward 
instructions which will teach anyone to become a thorough 
thought reader.—Below. 


Mesmerism.—aAl! can mesmerise. 
stamps, never fails.— Below. 


Clairvoyance, or Second-Sight. — Instructions 8 
stamps. All , 13 stampse.—G. Manauis, Allhballowgate,Ripon. 


Lathe, backegeared, Gin. to Sin. centre, 7ft. bed, with 
traversing screw, slide-rest. and saddle, back centre, face plate, 
ll change wheels, and overhead motion, .413.—79, Dudley-road, 
West Bromwich. 


Instructions 8 


APRIL 10, 1886. 


4 H.-P. Vertical Steam Engine, cheap. 50s. Stamp. 
—H. Ca_psasana, Vaie-road, Bowdon, Cheshire. 


Electric Bells, double, silk colls. mahogany case, 
&c., 4s. each, free.- Suzpos, Wratt, and Co., Clapham. 


Pendulum Indicators, 38-hole, 153.; 6-hele, 22s. ; 
over 6, 3e. 6d. per hole —S.iupoz, Wrarr, and Co. 


Hand Dynamos, £2 10s. eaeh, work small lamps, 
&c.—B8.apvesn, Wrarr, and Oo., 95, Wirtemburg-street, Clapham. 


Sounder and Key, 30s.; single-needle instrument, 
30s. (for learners) —8Lzpo0x, Wratt, and Co., Clapham. 


Galvanometers. highly finished, brass case, 
9 divided dial, Ijin. diam., 20s. each.—Sizpex, Wrarr 
an : 


Model Boilers from 7s. 6d. each. Send stamp for 
list to J. N. M., 41, Cross-roads, Upper Wortley, near Leeds. 


50in. Emperor Bicycle, suitable for learner, price £1. 
—B. Davia, 23, Brunswick-street, Ramsgate, Kent. 


Gas Engines, simple, cheap and reliable, 1 M.-P. to 
1 H.-P.-W, and J. H. Hint, York. 


Steel Tricycle, specially designed for mechanical 
power, cost W bat offers? Must sell.—W. H., 46, Newbro- 
street, York . 


Induction Coil, lin. spark, discharging pillars, 
commutator, and condenser, ebonite reel ends, on ornsmental 
ens stand, price 508.— WIILIIAMsox, 81, Derdy- street, 

n. 


ot Paper, 4d. per sheet. Specimen Print 
. 6, Echer vinis, Shed gali oad. Holloway, 
ndon. 


Hull of Steam Launch, 83ft. by 6ft. 6in., by Porrestte, 
of London, capital sea boat, decked, cabin aft, propeller, shaft, 
mast, spars, salis, anchors, chain, éc., price £90.—Apply, Roar. 
Joxzs, Shipbuiider, Rhyl. 


Launch Engines, suitable for 25ft., 35ft., and 50ft. 
launches ; boilers, propellers, and fittings complete.—8. Surra, 
11, West-etreet, Soho, W.C. 


Locomotive Photographs, job lot, cartes, six, all 
different, free ls. —W. Atoar, Stonard-road, Winchmore-hil!l, N. 


David Copperfield—Lantern Photograph Blunder- 
stone a as le. F.O.—G zo. WaLLER, 2, Middlegate-street, Great 
armouth. 


Launch Engines, new, some second-hand, cheap. 
Please etate requirements. Jon Mibprrrox, 16, Hope-etreet 
Glasgow. e 

Lathe, 4in. centres, self-acting, screw-cutting, new, 
a bargain.—Joax Mipp.istron, 16, Hope-street, Glasgow. 


Oassell’s Illustrated Travels, Nos. 1 to 19, 
publiehed st af each, price fI.—-J H. O., 100, West-road, West» 
U 
“English Mechanics,” Vols. XXVI.—XXXVII., 
inclusive, ten newly handsome ly bound, price £3.—27, Mount 
Pleasant-road, Lewisham. 


Bichromate Battery Oells (flint glass) Bottle 
form, quart, 38. êd., compi te 10s. Other sizes, larger or smaller 
much below list prices.— Wx. Wuirmam, Parker-otreet, ey 


24 Microscopic Slides, in box, vor cheap. List 
sent for stamp.— WII, Dalmain-road, Forest Hi . 


Bilver-on-Glass Mirror, 7ft. focus. beautiful defini- 
one to match, mounted. —8. Coor zu, Charminster, Dor- 
chester, 


Engine and Boiler combined, 2-horse, £17. 
Boller, vertical, I-horse, £6.—79, Dudley-road, West Bromwich. 


Powerful Horizontal Engine, cylinder 2in. by lin., 
eee and photograph from F. D., Brooklands, 
orchester. 


Lenses, to form best quality of Pancratic Terrestrial 
Eyepiece, post free, 5s. 6d. ; ditto for astro. eyepicce, free, 2s. 6d. 
WX. NicuoLL, Roslea, Clones. 


Binocular Telescope, 50s. Large Field Glass, by 
Steward, 35s. Elegant pearl Opera, 168.— 99, City- road. 


Valuable Photographic Apparatus by order of 
„ Rose and Dallmeyer eras and Lenses. 00, City- 


Powell and Lealand Microscope, 2 eyepieces, 3 
objectives, accessories, glazed cabinet, only £7.—99, City-road. 


Astronomical Telescope, 3 inch achromatic, three 
eyepieces, garden-stand, and case complete. Price £9 108.—K., , 
London- road. Maldon. 


Photographs, Scottish Scene 
ordinary value, 4d. each.—Address, 
Glasgow. 


Gelatines for tracing Magic Lantern Slides, 3} size, 
43d. dozen.—Address, Puoro, 182, Trongate, Glasgow. 


Incandescent Carbon Lamps, low resistance, 
. each; Lamps, 3s. 6d. ; Platinum Lam le. 3d., 
post free. Topp, 14, Wentworth-read, Manor Park, 


Incandescent Lamp Holders, new pattern, best 
on ee trade, 12s. dosen; sample, post free, ls. 34.—Topp, as 
a 


Formulas Worked Out for winding Dynamos 
frem 10 c.-p. to 500 c.-p., 8 stamps each —H. Jonas, 


Dynamo Castings, 100 c.-p., cog armature, 
Crane fields, 92. a set. otors with patent armature, 38. a set. 
H. Jong. 


Dynamos, patent improvements, No. 2, 123. 
„ volts; T ak Ares CH Jonas 


Dynamos, best smal] machinesin the trade, and 
cheapest double-covered Wires to 20 gauge, 1s. 8d. 1 b.— H. Jonze. 


Dynamos for Home Lighting.—5 lights, er are of 
500 c.-p. Price £6 10s., approval. We aht 


mo Castings, with laminated armat 8 
C.-p., 68. ; 16, 58. bd. ; 20, Tea. 20, 7s. each. — H. Jenn. N 


Dynamo, laminated armatur no heatin ven- 
Mating 3; 70 C.-P., lée. a set; Gnished, 48. Warran tell. 
ox zs. 


Dynamo Machines Repaired. Motors, with 
wire, 5s. 6d.— H. Joxns, 46, High- street. Lambeth, 8. I. 


Lathe Heads, Slide rests, Beds, Standards, Piy- 
wheels Crank, Chucks, and Accessories, rough or finished. See 
list.—W. R. Suxzir. 


Machine Work Done on oustomers’ materials, 
best workmanship, at moderate prices. Estimates free. Send 
particulars.—W. R. BMELT. 


Turning, Boring, Planing, Seow cutting. Forgings, 
Patterns, ac. No charge for estimates or advice.—W. R. Suseir. 


Gin. centre single-speed Lathe, V and flat bed, slide- 
rest, Chucks, &c., equal to new, £13.—W. R. SxsLT. 


Enlarged and Revised Price List, 1 stamp.— 
W.B.Smuztr, Bngincer and Tcol Maker, 7, Goldsmith's-row, 
Gough-square, E C. 


, cabinet size, extra- 
moto, 183, Trongate, 


70 c.-p. 
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WATCH AND CLOCK MAKING.* 


[HERE cannot be much doubt of the 
decadence of the clock and watch- 
making trade in this country during the last 
twenty years; but it may be questioned 
whether that decadence is altogether due to 
the entire absence of any system of technical 
education, although the want of some means 
of technically training the rising genera- 
tion of mechanics and artisans must exercise 
a potent effect on the future of any trade. 
Mr. Glasgow would probably agree with us 
that for the very highest class of work 
Clerkenwell still retains its place, and it is 
mainly because the trade has been too con- 
servative—too much attached to old prac- 
tices—that other countries have taken the 
lead in the production of the commoner 
kinds of watches, while the manufacture of 
cheap clocks seems never to have formed a 
portion of the trade of this country. A 
change has, however, been brought about 
within recent years, and there is rising up a 
generation of watchmakers who, while 
skilled in all the necessary manipulations, 
will posses that technological knowledge 
of the subject which should place them in 
the front rank of horologists. So many 
books have been published on watch and 
clock making that Mr. Glasgow felt some 
hesitation in accepting the task of writing 
this work, which forms one of the Manuals 
of Technology issued by Messrs. Cassell; 
but his desire to promote the educational 
movement now going om overcame his hesi- 
tation, and we have as the result a textbook 
which, in a moderate space, contains a vast 
amount of theoretical and practical instruc- 
tion. Commencing with a chapter on Time 
Measures, the author briefly but very 
clearly points out the difference between a 
sidereal and a solar day, explains the use of 
the transit instrument, quoting Latimer 
Clark’s instructions for applying it in the 
determination of time, and Ferguson's 
directions for tracing a meridian, giving 
also a short account of Bloxam’s dipleido~ 
scope. The historical notes on sundials, 
clepsydræ, sand glasses, and clocks are ne- 
cessarily brief, but Mr. Glasgow has con- 
trived to give an epitome in a few para- 
graphs. Referring to the English clock 
e, he tells us that with the exception of 
turret clocks, it never has attained to any im- 
portance, while of late yearsthe manufacture 
of house clocks may be said to have almost 
entirely left us. The French took the draw- 
ing-room clock trade out of our hands, their 
taste and artistic education having enabled 
them to produce goods which have entirely 
superseded the English clocks of that class. 
With the exception of turret clocks, first-rate 
regulators and quarter clocks, and a few 
eight-day and school clocks, the manu- 
facture is practically unknown in this 
ana because, as Mr. Glasgow puts it, 
English makers used no efforts to supply 
obvious public requirements either in the 
be of cheapness or elegance. Even the 
eight-day kitchen clock is being hard 
poe y the cheaper importations from 
olland, Belgium, Germany, and America. 
The quarter clock has, however, never been 
rivalled by any foreign production, although 
a number of imitation quarter and other old 
English clocks have been imported from 
France. The imitation article can, how- 
ever, be readily detected, it seems, by 
noticing the distance abate of the winding 
squares, for in the English clock the move- 
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ment corresponds in size to the dimensions 
of the case, whereas in the foreign imitation 
the movement bears but a small proportion 
to the large and showy exterior, and the 
winding squares are consequently com- 
paratively close to one another. Regulators 
and astronomical clocks are not in sufficient 
demand to become a wholesale manufacture, 
and in that line we have actually a small 
N trade, for with the exception of some 
inferior productions from Austria and Ger- 
many, there are no foreign makers. The 
French have nearly the whole of the trade 
in marble, gilt, and carriage clocke, while 
the Americans have beaten the Germans 
out of the field with their cheap kitchen and 
bedroom timepieces and alarums. Mr. Glas- 
gow devotes more space to the history of 
the watch, which has been gradually de- 
veloped since the invention of the main- 
spring by Peter Hele, of Nuremberg, circa 
1500. Cheap watches are made at Liverpool, 
Coventry, and Birmingham, and factories 
have been established at the two latter 
towns, tocompete with the large number of 
American factory-made watches. These, it 
must be confessed, are so good in their way 
that they are serious rivals of the cheaper 
makes of English watch, and are preferred 
to those manufactured in Switzerland. The 
attention of the English watchmakers has 
been devoted rather to improvement in the 
quality of their goods, than to cheapness of 
production, and it is a question whether the 
introduction of the factory system and the 
wholesale adoption of machinery would 
altogether benefit the trade here. As Mr. 
Glasgow says, English watches have 
always commanded their price in the 
markets of the world, and the good name 
they have ever borne has led to their imi- 
tation by foreign producers, both by the 
forgery of English makers’ names, and of 
the English hall marks in the cases.” It is 
advisable to keep up the high standard of 
excellence achieved by our Clerkenwell 
horologists; and if we are to produce a 
more marketable article, proceed in the 
right direction by ‘‘ organising our system 
of manufacture, by altering and improving 
the plan of our movement (not by the 
elimination of the fusee, but by, amongst 
other things, the total abolition of the full 
plate in favour of three-quarter and half- 
plate movements), and by imparting more 
intelligence and education among our 
workmen.” There can be no doubt about the 
advisability of organising the manufacture, 
and giving the best technical education to 
apprentices ; but we imagine that Mr. 
Glasgow will not find everybody agreeing 
with him as to the best plan of movement, 
and the divergences of opinion will increase 
as watchmakers become more and more 
technically educated. The parts of a watch 
known as the movement, that is the frame, 
fusee, barrel, wheels, and pinions, have 
been made at Prescot in Lancashire for 
many years, whence they are sent to the 
three places above mentioned, though the 
bulk of the trade is done with London and 
Coventry. The choice of Prescot as the 
seat of this trade came aboutin this way : 
When watchmaking for export became an 
important business in Liverpool, it was soon 
evident that it would be economy to have 
the rougher parts made in villages by less 
skilled workmen, and finish the watch in 
the town. Accordingly Prescot, being near 
Liverpool, and having a reputation for 
making the best files and other tools, was 
chosen; and there, thanks to the energy of 
Wycherley, movement-making has n 
firmly established, for he erected a factory, 
put down several costly machines, by which 
ultimately he was able to supply the trade 
with movements in eight standard aizes, at 
a very low price. His successor followed 
the lead, and at Prescot they now turn out 
movements with the keyless work attached, 
which are superior in quality to the Swiss, 
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and compare favourably with them in price. 
This fact, that the movements are made by 
those who are not watchmakers, accounts 
for the difficulty experienced in introducing 
changes; for the Prescot manufacturers, 
puzzled by the conflicting opinions and re- 
quirements of the watchmakers, have failed 
to make any improvements in the design of 
the movement, and a bad model for a 
cheap watch was allowed to keep the field 
until the trade woke up to the fact that a 
large portion of their business was leaving 
them. The factories established at Coventry 
and Birmingham, of course, make the move- 
ment on the premises, and may ultimately 
work a revolution in the trade. Mr. Glas- 
gow has nothing but condemnation for the 
full plate movement found in the bulk 
of English watches ; for, in the first place, 
it makes a thick and clumsy-looking watch, 
in which the hands cannot be set without 
opening the cover, and as the square of the 
cannon pinion must project above the 
minute hand, there must be more room be- 
tween the dial and the glass than is wanted 
for the clearance of the hands. There is 
an arrangement for setting the full-plate 
watch from the back, but Mr. Glasgow 
says it is so bad it is not worth describing. 
If its external defects are so serious, its in- 
ternal arrangements are positively bad, and 
yet ‘‘it is still considered to be the English 
watch, nearly all the Coventry watches 
being of that construction.” The plates 
for the movement are stamped out in 
Birmingham, whence some of the Swiss 
manufacturers obtain their supplies, and 
labour-saving machines are used wherever 
practicable and economical. In the case of 
screws it would seem that a machine is not 
wanted, for Mr. Glasgow tells us he saw a man 
making them in an ordinary hand-throw at 
Wycherley's factory. So expert was this. 
workman that he turned down the body 
of the screw, tapped it, rounded and 
burnished the end, tapered the head, and 
cut it off in 15 seconds. These were bar 
screws—pillar screws took a little longer, 
he made three of those a minute, repeating 
this operation several times while I watched 
him, and he appeared to be in no hurry over 
his work.“ Here and there throughout the 
volume the author loses no opportunity of 
expressing his opinion about the full 
plate,” and it would be fitting for some of 
those who defend it to answer Mr. Glasgow’s 
objections. The succeeding chapters to that 
on the movement are necessarily of a tech- 
nical character, but in that on wheels and 
pinions, the theoretical and practical in- 
formation is sufficient for the student, while 
in that on trains, the reasons why the Nos. 
18,000, 16,200, and 14,400 are adopted in 
different makes, are clearly explained. In 
the chapter on the fusee and mainspring 
there is matter to interest any mechanic, 
whether he has a watch or not; and in that 
on chronometer and watchmaking, there 
are many points which should be carefully 
studied by the apprentice or pupil, for Mr. 
Glasgow does not believe in the old 
apprenticeship system. Here isa point, for 
instance, where the author says, ‘‘if watch 
finishers, or even examiners, had thoroughly 
understood the uses of the adjusting rod, 
and freely used it, half the faults that have 
been found with the fusee watch would 
have been avoided.” Amongst those who 
buy many are attracted by the statement 
that the watch is jewelled in such or such a 
number of holes. On that point Mr. 
Glasgow says: ‘‘I have heard men argue 
that the third and fourth wheel holes of a 
watch would be better to be of good brasa 
than to be jewelled. I am sure there are 
thousands of English watches that would 
have gone longer and cost less to repair, if 
they had been jewelled in a few more holes, 
The Swiss, on the other hand, jewel their 
very worst watches in as many holes as 
possible, and do it so badly, that 
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brass holes would in many cases be prefer- 
able.” Mr, Glasgow writes at considerable 
length on escapements, the balance spring, 
and the compensation balance, and he also 
gives some interesting information on key- 
less watches with the fusee—the stem- 
winding arrangement, which promises to 
become fashionable, being much more easily 
applied to the going-barrel watch. Keyless 
watches were, it seems, first made by Peter 
Caron, of Paris, in 1752; but the first in- 
vention of the kind which was adopted by 
the trade to any extent was that of Prest, 
of Chigwell, who in 1820 took out a patent 
for winding a watch by the pendant knob. 
Since then, and more especially in recent 
years, several forms of keyless work have been 
devised ; but, as Mr. Glasgow says, if many 
watches are to be made on this principle, it 
would be better for the trade to adopt one 
form; and keep to it. The keyless work is, 
however, nearly all done in Lancashire by 
the movement makers, thus for the ordinar 
run of watches securing the best model, 
great uniformity, and cheapness of produc- 
tion. Pendulumsand compensation pendu- 
lums for standard clocks and regulators 
receive a due amount of attention from Mr. 
-Glasgow, who says that the zinc and steel 
compensation pendulum is probably more 
suitable than any other for all very large 
clocks, as it is cheap and sufficiently ac- 
curate. That is perhaps faint praise, for, 
according to Sir G. B. Airy, the zinc and 
steel pendulum applied to the Greenwich 
sidereal clock answered quite as well 
as a mercurial pendulum. Of dead- 
beat and gravity escapements, Mr. Glasgow 
says that Graham’s device is the one gener- 
ally applied to all the better clocks with 
seconds pendulums, for which it is best 
adapted; but it is not so suitable for smaller 
clocks with shorter pendulums, or where 
springs are used for the driving power. The 
gravity escapement of Sir E. Beckett is the 
best for all very large clocks where the 
hands are exposed to the action of wind, as 
it admits the application of great driving 
power without sensibly affecting the escape- 
ment by increased resistance to unlocking. 
The performances of the Westminster clock 
effected a revolution in the turret-clock 
trade of this country, and produced a revival 
of an industry which was rapidly declining. 
There seems no good reason why clocks 
should not be made as cheaply here as any- 
where, remembering that quality is the test 
of cheapness. Says Mr. Glasgow; ‘‘If a 
factory or factories could be established here 
with sufficient capital and machinery, there 
is no doubt we could make clocks cheap 
enough to compete with all comers. I 
believe that at present only the movements 
of the American clocks are imported, the 
cases and fittings being made more cheaply 
here; and these movements are poor things.“ 
We have, however, reached the limits of our 
space; and in taking leave of Mr. Glasgow’s 
manual, we must say that it is just what a 
technological handbook should be, for it 
explains the principles and the practices 
side by side, as it were, and gives sufficient 
details to enable the student to thoroughly 
comprehend the subject. 


THE ELECTRICAL EXHIBITION AT 
THE PARIS OBSERVATORY. 


HE Société Internationale des Electriciens 
under the presidency of M. Berger, has held a 
very interesting exhibition in the galleries of the 
Paris Observatory, which Contre - Amiral 
Mouchez kindly left at the disposal of the elec- 
tricians for their attractive displays. Our readers 
will not expect to have anything altogether new 
since 1881, and the Electrical Congress. How. 
over, even to the superficial observer, this exhibi- 
tion, though on a much smaller scale than that 
of 1881, shows a striking progress in the fixity of 
the electric light. 


The necessary power was supplied by steam 


devoted to electrical measures. 
standard ohm as fixed by the Congress of Elec- 
tricians. 
ampère-meter is shown by Breguet. 
instrument a tube containing mercury is fixed at 
right angles to the poles of a magnet. The 
current to be measured passes through the 
mercury, which is put in motion according to the 
laws of electricity ; the metal rises or f 
graduated tube, and thus indicates its intensity. 


their electri 
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engines, making a total of 200 h.p. About 500 
incandescent lamps and 50 regulators were 
distributed in the building. 


M, Gerard exhibits three dynamos, absorbing 


each 34 h.p. and giving each a current of 100 
volts and 20 ampères. 


The first of these dynamos lights 32 incan- 


descent lamps of 25 candles each. The second 21 
lamps of 50 candles, and the third lights four 
lustres of 21 lamps of 25 candles each, M. Gerard 
also exhibits a smaller dynamo of h. p. lighting 
6 lamps of 12 candles, or 4 lamps of 25 candles, 
or 3 of 50. 
from 16 to 18 volts and Ià ampère; the 25-candle 
lamps require 25 volts and 2 ampères; the 50- 
candle lamps 30 volts and 2} am 


M. Gerard’s 12-candle lamps require 


res. 
Among the other incandescent lamps we notice 


those of Edison, Swan, Maxim, Cruto, Aboilard ; 
among the regulators Breguet’s, Cance's, and 
Siemens’. 


The Société d’Electricité exhibits a Gramme 


machine «absorbing 8 h.p., which works an end- 
less saw, a printing press, a ventilator, a motor 
for turning the great dome of the Observatory 
oe lights a 500 Carcel regulator in the said 

ome, 
Ecole Centrale are furnished with ventilators 
worked by Gramme machines. 


The Hotel de Ville of Paris, and the 


One of Colonel Mangin’s projectors sends forth 


a brilliant cone of light from the terrace of the 
Observatory, casting long and dark shadows, 

which puzzle the foot passengers, and cause a 

stumble now and then. 
jector was powerful enough to enable me to 
photograph the fountains of the Luxembourg with 
its dark green statues. 
450 yards from the Observatory. 


The light from this pro- 


The distance is about 


Experimentsand auditions, with the Ochorowicz 


loud-speaking telephone have been very success- 
fully conduc 
cornet playing and singing were transmitted, but 
also the accordion, and even the violin, were well 
heard by a whole room of visitors. 


at this exhibition. Not only 


This tele- 
hone %® described on page 97 of the ENGLisH 
BCHANIC. Even without the microphone, Dr. 


Ochorowicz’s telephone gives the loudest trans- 
mission of speech that 1 ever heard. 
auditions at the Observatory, the loud-speaking 
telephone was used in connection with Dr. 
Ochorowicz’s thermo-microphone. 


For the 


M. Estienne exhibited a new form of Morse tele- 


graph, in which the dots and dashes are replaced 
by short and long vertical strokes. This result is 
obtained by two pens which can be made to press 
against the strip of paper by means of an electro- 
magnet and suitable levers. The inversion of 
the current is obtained by a transmitter like that 
of the single-needle-telegraph. The telegrams 
are much more 
with the ordinary one. 
pressing longer on each key of the transmitter, 
we may also obtain thick signals, so that we may 
have four different signals with M. Estienne's 
instrument. 


easily read with this system than 
It is easily seen that by 


M. Carpentier’s exhibition is almost wholly 
We notice the 


M. Lippmann’s new and ingenious 
n this 


in a 


Two railway companies have sent specimens of 
a appliances. 


Among the various apparatus exhibited by the 


Chemin de Fer du Nord, let us notice the 
“ crocodile.” 
wood covered with brass which is placed in the 
middle of the two rails. A metallic brush is 
fixed underneath the locomotive so as to brush 


It consists of a slanting piece of 


over the crocodile” when the train passes at 
that spot. Now if we connect one pole of a 
battery to the crocodile and another to the rail, 
it is clear that when the train passes, the circuit 
will be closed, and may be made to ring a bell at 
a distance and announce the train. M. Sartiaux 
has improved this contrivance by putting two 
parallel brass strips to the crocodile instead of 
one. Two separate circuits can thus be closed by 
the locomotive, and they are thus.utilised. The 
crocodile is placed about 200 yards before the 
disc. If the line is open (i. e., not blocked by the 
disc) the train goes by, brushes the two strips of 
the crocodile and announces itself at the next 
signal-box. The signal-man, of course, imme- 


diately blocks the line by turning the red disc at 
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right angles to the rails. Now, suppose another 
train follows and the driver does not see the disc 
on account of fog, for instance, not only the train 
will announce itself as the first one did, but more- 
over, it will be automatically stopped, for when 
the disc blocks the line, a second battery sends a 
current in the second brass strip of the crocodile 
and passes through an electro-magnet in the 
machine, which puts the air-brake on. All 
accidents are thus avoided. 

In the exhibits of Paris-Lyons Company, the 
train announces itself by running over a p 
placed on one side of the rail; this overturns an 
iron cylinder containing mercury which closes a 
bell circuit. In M. Chaperon's device the trepi- 
dation of the train causes a ball carried by a 
horizontal spring to tremble. This breaks a 
current which passes continuously when the ball 
is horizontal (for it then rests against a vertical 
spring which closes the circuit) and rings a bell 
by interrupting the current. 

This exhibition is certainly a very great suc- 
cess ; but, unfortunately nomeans have been taken 
to prevent overcrowding by a too-numerous, un- 
scientific public. Nevertheless it has been suffi- 
ciently complete to show that electricity means 
to maintain its noble device Quo non ascendam. 


C. Detaille. 


SIMPLE EXERCISES IN TECHNICAL 
ANALYSI8,—VI. 


By An ANALYTICAL CHEMIST. 


Green Paints. 
‘Common GREEN (MIXED). 


67. Composition :— 
Chromate of Lead 


2-56 l l 
Prussian Blue .... 4°73 } £6 24˙9 
Oil esvseeseeeonogoeeve0¢ @ 0 a 5 
Sulphate of Baryta 80:02 726 55 
Chalk 6 6 e %%% @ 4°12 14°2 6'3 

100 100 100 


68. Chromate of Lead.—Dissolve the residue 
after ignition in dilute nitric acid, filter from 
any insoluble (sulphate of baryta, &c.), add am- 
monia to the filtrate till just alkaline, and hydro- 
chloric acid till just acid, pass SH, gas to pre- 
cipitate the lead as sulphide. Treat as described 
in Art. 11, weighing as sulphate of lead, and 
multiplying by 1°06766 for the equivalent of 
chromate of lead. 

69. It is necessary that the last calculation 
should be verified by estimating the chromium 

resent. The chromium, if precipitated as 
described in Art. 46, would be mixed with the 
iron from the Prussian blue, and any alumina 
that might be present. Alumina is not usually 
found in these paints, and the only substances to 
be separated are the chromium and the iron. 
This may be done in either of two ways. 


70. Separation of Iron and Chromium. 


(a) Add ammonic chloride and ammonia, as 
described in Art. 46. 

This precipitates as hydrates, both the 
chromium and the iron. Dry, and ascertain the 
total weight of the two oxides. Fuse with a 
mixture of potassic carbonate and nitre to cen- 
vert the chromic oxide into a soluble salt. Wash 
thoroughly with hot water, and weigh the 
insoluble iron as Fe, Os. Subtract this weight 
from the total weight found above, and the re- 
mainder gives the weight of oxide of chromium 
(Or,: Os) dissolved out. The latter may also be 
reprecipitated from the soluble portion by adding 
ammonia as before. ; 

(b) Or instead of precipitating with ammonia, 
caustic potash or soda may be used. Tho chromic 
hydrate at firat precipitated is readily soluble in 
excess of potash or soda, while the ferric hydrate 
remains insoluble. Add, therefore, potash or 
soda in excess, filter the insoluble ferric hydrate, 
wash thoroughly in hot water till every trace of 
the alkali is removed, dry and weigh, as in 
Art. 34. This gives the weight of oxide of iron. 
To the filtrate add chloride of ammonium in 
excess. This reprecipitates the chromium as 
hydrate. Dry and weigh as before. 

From the weight of chromic oxide, the amount 
of chromate of lead in the sample can be calcu- 
lated, as in Art. 46. The percentage thus 
found should agree very closely with that found 
by estimating the lead. Should the latter be in 
excess, salts of lead other than the chromate are 
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5 the carbonate or sulphate. 
ese may be estimated by difference in this 
way: The weight of chromate of lead is calcu- 
lated from the chromic oxide; the amount of 
sulphate of lead corresponding to this chromate 
of lead is found by multiplying by 0-9366. 
Subtract the sulphate of lead from that found by 
estimating the lead as above (Art. 68); the 
difference is the amount of hate of lead 
present in the sample, If white lead, and not 
sul hate of lead, is found to be the salt present, 
multiply this difference by 0 · 8626 · for the amount 
of ) Pees 

.) Prussian Blue.—Maultiply the percentage 
of oxide of iron found in either f tue Er 
5 by 2:1142 for the percentage of Prussian 
Te as R Art. 59. 

e other constituents are determined as 
already described. 

Brunswick Green Paints. 
(72.) Composition :— 


1 2 \ 
Chromate of ead ) () (3). (4) 
an 19-79 20:3 79 $ 
White led | i 7 
2 6 00% 0 vee 9° — 
Sulphate of id.. —— = 62-6 
% % B % ae — 9°76 — 
Sulphate of baryta 7761 — 7124 — 
Chalk % EEKE) 2°00 -= 14:22 4°6 
Moisture 6 600 060 70 =s. = 3˙2 
100° 100- 100: 100: 


Tho methed of analysis is similar to that for 
common green paints. 

(73.) Estimation of Chromate of Lead (another 
method).—Boil the dry paint or the residue after 
apse in caustic po or soda to dissolve all 

e chromate of lead. Filter and wash; make 
the filtrate just acid and pass SH, gas to pre- 
apitate the lead, which is weighed as sulphate as 
before. The chromium is precipitated from the 
filtrate by ammonia, and filtered as in Art. 46 ; 
weighed, and the equivalent of chromate of lead 
calculated. The filtrate left after the chromium 
has been separated is tested qualitatively for 
other substances (chalk, &c.), or added to the 


main solution. 
potash is boiled in acids, 


(78.) Oił.—In this case the oil must be deter- 
mined by ex ing with ether or other solvent, 
and weighing the residue when dried. 

79.) Arsenite of Copper.—A weighed example 
is ignited and the amount of residue determined. 
It is then treated with nitric acid and any insoluble 
(sulphate of baryta) weighed. The arsenite of 
copper is then estimated in this way: Boil off 
the filtrate nearly to ess, add dilute sulphuric 
acid, and boil again till all the nitric acid is ex- 

elled. When cold, dilute largely and boil; 
hen boiling add thiosulphate of soda (hypo- 
sulphite) until a black precipitate is no longer 
roduced, and the bulk of the liquid is white 
rom precipitated sulphur, then filter and wash, 
and dry at 100° O. er the precipitate to 
a sheet of paper, and from the latter to a tared 
crucible ; remove with sulphur the last traces 


The insoluble in 
and anything left insoluble weighed and ex- 
amined. The acid solution is freed from lead, 
if any is present, and any other substances in 
solution are precipitated and weighed as already 
de This method 

is method, when erl ormed, re- 
quires less time than the other cae 


Engine Green Paint. 


74.) Composition :— of copper adhering to the paper, add the 
1 0! „ 44 46-35 | Sulphur to the redipitate in the crucible, until 
Ofland varnish............ 66 64˙65 5j 
K Sar eli l : y un ‘the sulphur disap : 0 
475.) This paint, as the name denotes, is used crucible, when placed in the stream of hydroponi, 


for engine painting. It differs from ordinary | ; afterw : 
paints in having as a constituent varnish, which Deary 5 Mh tie d. 
in good samples is made from copal of best 
eae A It 1s usually sold in a state ready for 
use. Ihe mineral matter corresponds with that 
found in an ordinary green paint. 

The presence of varnish is easily detected by 
allowing the sample to stand over night, when 


am Bs checked by subtracting 
the varnish floats on the top. Its amount can be 


te of baryta found in the 


roughly approximated by measuring this upper | The difference is the weight of CuO from which 
layer. Its quality is ascertained by sprea ear: W 
the varnish with à bruch on paper, an d allowing the arsenite is found by calculation. 


TT n 
m co it wi very rapi in a 
few hours or less). mea Ail: will e 
the ee to distinguish between good and bad 
varnishes. 


Green Bronze Paint. 


(80.) Composition :— 
Insoluble silica and alumina ...... 22°55 
Oxide of IOl seses eosten ae ee ken 16°80 


repare 


e i Chalk (EEEE * (EEES BAEESZEKESEKE E] : 
The percen of oil and varnish is usually Chromate of leade . 705 
estimated as for oil. i Prussian blue ........ 4°64 


Soluble in water (sulphates and 


Metallic Green Paint. chlorides of soda and magnesia).. 610 


(76.) Composition — eocves 
5 Oxide of manganese and loss. . ä 6:26 
rassian blue .... 1204 ay 88°85 100° 
CCC} %% %% CeO 0e 0 : . 10°35 Sea-Green Pai t. 
Sulphate of baryta . 67°36 2°34 60°92 (81.) Composition — = 
TETTETETT e...’ „318 2 A Prussian blue getr. 0°69 
0 e Chroma: po 0 „„ „ % „% „ „ „„ 1-83 
ae Ae 100 te of baryta........... s... 7188 
The method of estimating is the same as Chalk ....... e s... 12°96 
before. Oil eeeeeoevoe evens (E E esoeeoeeeevetea 12°74 
Emerald Green Paint. 
(77.) Composition :— l f 10000 
Arsenite of copper 79°57 These paints are not of common occurrence, 
OM A 16°31 nor is the method of analysis difficult. We must 
Sulphate of baryta . . .. 4°30 therefore content ourselves with giving the com- 
— position, believing that they are not of sufficient 
100°18 importance to justify a special description. 


rc 


WOOD'S GAS-MAKER LAMP. 


HE following is a description of the Gas- 
T maker Lamp for burning benzoline and 
similar hydrocarbons patented by Mr. T. Wood, 
of Blindley Heath, Godstone, which is stated to . 
have the following special parts and improve- 
ments forming the claims in the patent: — Ist. 
An airtight neck at the screw of burner, in con- 
nection with compressed wick secures a safe lamp. 
2nd. Eoonomy of wick, time, and trouble, by use of 
small tube at burner cap. 3rd. Prevention of 
flooding wick by useof airchamber. 4th. Small 
size solid tube for supply. The lamp called the 
“Wood Gas-maker Lamp” may be made in 
metal, china, glass, or earthenware. The neck 
of the reservoir A must be made with a ledge or 
shoulder at the top of screw inside; a washer of 
leather, or other elastic substance must be made 
to fit the shoulder and to run on the screw of the 
burner tube. Or preferably, the B flange of the 
burner screw can be made with a channel, so as 
to allow the neck of reservoir to slide or screw 
within, and render the neck perfectly airtight at 
the screw, using the washer before mentioned. 
An air chamber, D, of convenient size is attached 
to the burner tube or flange, to prevent the flood- 
ing of the wick by the liquid. ‘The air chamber 
is closed to the burner tube, or to the flange, at 
the top of chamber. The conducting wick is 
very tightly compressed in the burner tube, to 

0 


just w fhe charring point of the cotton or 


wick, and from there it is met by a smaller tube 


and wick to supply the burner proper. E, the 
smaller tube, may fit the burner tube either 
loosely or tightly at the junction of the cap; if a 
loose tube is 9850 the wick drawn through must 
be returned back evenly to exclude the air. Or 
to attain the ‘same end (but not so well), cotton, 
asbestos, or other conductive material may 
used instead of the small tube. These, if used, 
must fit loosely. With respect to fixed lamps in 
which the air chamber is optional, they are su 
plied with liquid by solid-drawn tubing of the 
smallest convenient size, G, so that the bulk of 
the liquid may be at any safe distance from the 
light. The size also of the fixed lamps with 
supply tube can be greatly reduced. Tho engrav- 
ings show the different parts with two kinds of 
lamps and three sizes of burner tube, E. 


THE REAL VALUE OF LUBRICANTS. 


F steam-users, asa body, were asked eae 

question What is the real value of a 
lubricant ? ” very few of them would be able to 
give a correct answer. In the majority of cases, 
the reply would have reference to the market 
prices of the different oils or lubricants, and in 
very few would the answer dive so far ihto the 
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the Roman epicures prized highly. But we must 
dwell here a minute longer, to describe the re- 
markable services which this large organ renders to 
the stomach of the oyster. 

But, first, a word as to the oyster’s food. A part 
is 0 of infusoria, often called animalcules, 
little creatures invisible to our unaided qe: These 
are easily digested. This is probably also of 


THE LIFE OF AN OYSTER. 
By Pror. Samvet Looxwoop, Ph.D. 


HE time was when it was enough to say of a 
living that it lived. ou remember 
the Fool’s question in “ King Lear,— 
Canst tell how an oyster makes his shell ? 


This was simply a proverb of old. Here was a 
little creature, a mere clot of animate jelly, cog aT 
of building for itself a house of stone. ow it did 
it, who could tell? No ene. The Fool’s question 
was a puzzle to the wisest. Ind then, and 
long after, it was hardly safe to seem to know too 


ut, not only how does the oyster make its shell 
of also now does the egg make the oyster? 


matter as to com the lubricating value with 
the price per sailon of the oil. ut the real 
value of any lubricant has little to do with its 
market price, for it depends, not ony on the in- 
trinsic qualities of the unguent itself, but also upon 
the economical conditions under which it is to be 
used. Prof. R. H. Thurston has recently pre- 
sented the subject in this aspect to the notice of 
the American Society of Civil Engineers, and 
has promised to develop it more comp bag in the 
future. His note naturally takes the form of 
mathematical formule to a laces extent, and will 
probably not attract the attention of the av 
steam - user so much as it might have done. Accord- 
ing to Prof. Thurston, the correct method of com- 
paring prices of lubricants from the user's stand- 
point is not one involving merely a determination 
of the properties of the material asa reducer of 
friction, and the true value of the oil is not simply 
proportional to its endurance and its power of 
reducing lost work: it includes a study of the 
method by which it reduces the total expenses of 
lessening the friction, and the extent to which 
the total expense for power is lessened by the 
reduction of work wasted in friction. The 
usual systems of comparison are entirely wrong, 
and are justifiable only by the fact that, hitherto, 
it has been impracticable to obtain the data re- 
qares for the establishmeht of a correct method. 
very student of the subject knows that between 
the power lying latent in the coals and that pre 
duced at the machine there is an enormous loss, 
much of which cannot be prevented so long as a 
steam boiler and engine intervenes. The limits 
of economy are tolerably well determined nowa- 
days, and so long as they are N the 
average steam- user is satisfied; but when we 
come to the hine itself, and look to the lubri- 


of the oyster’s food, such as the minute cope- 
Peds, tiny custaceans with limy shells; and the 


really the laboratory of the necessary dissolvents of 


orge 
ago; hence I shall trust to your charity should II the oystar’s food. 


unwittingly at some point repeat myself. I re- Now it be that one important ingredient 
collect that the longest part of that lecture was which is contzined most richly in gastric juice is 
devoted to the physielogy of the oyster—that the this 

three vegetal systems Were discussed at length— | You who like tripe hardly need be told that it is 
aame, 1 5 pee 5 not strong food, but is of easy digestion, because of 
re) or » Or e t 2 
breathin The nerve system was also 11 1 y b 


lecture. 7 

Pee Ls) twill remember ae ae some Pagal care- | at its lower end. This is called the crystalline 
cant, we find that unless the latter is adapted to | m Tit induced 3 not to öring them : syn 
5 N and ob in proper m will pisses follow my rude illustrations on the structure, asa tiny morsel taken from the oyster 
los. Th ge, and in many cases unsuspected, | black . I will now with the cra on outline anywhere else certainly would. What I mean is 
loss. The total cost of the lost work in machines | an oyster shell. This is the right ve, the one | that the substance of this style is homo us, as 
includes, in fact, two items—the cost of lubricant, from which the mollusc is eaten when taken on | if it were made of simple tipe. ow for the 

and the cost of doing the work of overcoming the | the half-shell. This large spot which I make is 0 

- “friction of the lubricated surfaces. Of these items, | the adductor muscle, with which the creature pulls | which is inside the stomach, like the end of a stick 
the latter is by far the greater, and it follows that a | together its holle i x ear p which is oa of candy in the baby’s mouth, is abraded, or 
.slight saving of actual money paid for lubricants | through with the knife when the caterer opens 
is of no practical importance in comparison with bivalve. Well to 34 left of this th wd ia is the almost perfect certainty that this organ sup- 
-a saving of equal proportion in the cost of the plates, or leaves, so lying on one Anoter as plies pepsin to the st cd 5 mach—a conclusion 


power demanded to overcome friction. The cost | i f plates constitutes the gi 
Of ccirer ineludos das, malario, inieroit on tko | oe becatliing apparat pi one 
capital invested, &c., which can be readily esti- | i 
mated at so much per horse-power per annum 
hen the data are available, as they are to most 
.steam-users. If that is known, and it can be 
shown that another lubricant will reduce the loss 
by friction to a certain amount, it then becomes 
a question whether the saving by the reduction of 
wasted power more than covers the extra cost of 
the superior lubricant. In the majority of cases 
“it will be found to do so, but it may also happen 
in some cases that it will be more economical to 
use larger quantities of a lower-priced lubricant. 
The datum required first of is the cost of 
‘friction, and then, when two oils are to be com- 
pared, an easily-worked formula will show the 
total expense per hour, the quantity of oil used 
‘being known, as well as the magnitude of the 
-oo-efficient of friction, and the cost of the lubri- 
cant. Prof. Thurston shows by examples the 
magnitude of the losses which are going on in 
consequence of the want of knowledge in purchas- 
ing lubricants and in using them. It is obvious 
that the value of the co-efficient of friction is the 
principal factor in the question, and the experi- 
ments made by Prof. ‘Thurston show that, for 


pd e8. | body. Now, as the food is lashed along by the 
The plates are really 3 of an infinite series numberless cilia inside the intestine through 
of microscopic tubes, tu : ioi 
flate with holes on the side. The water enters 
between the plates, and as the surface of the tiny | this 
tubes is covered with cilia, or fleshy hairs, these 
keep a lashing by which the water is driven 
throagh the gill-tubes, and the air contained in the 
water is deprived of its ; after which the | shows convolute inner wall; it is as if a small 
diae rated Cuid paaa out at the holes in the basee | oylinder were soldered by one side along the inside 
of the gills. The coarse cilia, or beard, on the | of the large cylinder along its whole length, thus 
edges of the mantle, or thin film which enwraps | increasing immensely the absorbing surface. 
the oyster, by their action make an eddy atthe) Tou mey think it wonderful that the o 
opened valvas. into YAGI oe eee 1 the should grow so fast upon such minute food. Ihave 
en . N lately deen compelled to study this matter up. 
Some months a live sea-horse was brought to 
me. Her scientific name is H+ heptagonus, 
but we named her Hippie. t has been a joy to me 
good condition so long. 


ying t r 
m ehe e But it has required some management. The fisher- 


ese are the labio, or lipo o mao ter ; 


is simply the 
orifice between these two pairs of lips. When the 
food-laden water reaches this spot, the lips begin a 
sorting process, by which that which is fit for food 


is allowed to enter, and the unfit is rejected. The | microscopic life. will tell you my secret—how I 


‘instance, in light machinery, such as spinning ; - the matter. I gave her an aquarium to 
frames, different oils will give figures varying rtm . the gs r raged 8 he 85 herself, and kept two large jars for breeding ani- 
from ‘10 to 25; under the pressures usual in | malcules—that is, infusoria, &o. But these invisible 


“heavy mill shafting the figures range from -05 to per 
“10; with pressures of greater intensity, such as 
in the steam-engine and railroad axles, the co- 
efficient of friction varies with different lubri- 
cants from 01 up to 025, the first value being 
given by the best oils, the second by heavy 
greases. The endurance of the lubricant also 
varies in similar degree, and is twice as great 
with the best oils for the given purpose as with 
others of good reputation. Further, the price of 


things need ni n, and an aquarium should be 
70 absolutely clean. The problem seemed to be, how 
to have it clean and dirty at the same time. Now, 
if you drop into your ee kapir a bit of frosh beef, 
and let it be until, like marl pip fish, it has be- 
come a little mellow, it generate nitrogen, and 
that will quicken the breeding of infusoria. When, 
by microscopical examination, I find that this food- 
supply is Ping low, I transfer Hippie to one of 
y . : ; 
— the Targo fara; and, tat pee cb d pigos her in 
the other jar. is time the er at home is 
the lubricant is no guide at all, for the best oils cavity or mouth which it sweeps nearly over: — and the little ereature is reatored to her 
to use may be either more costly or much lower | and, winding round the liver on its other side, and | Proper place. } 
in price than othors less well fitted for the work. then oing beneath that organ, it passes beyond to So far we have got along without much techni- 
Sperm, lard, olive, and other standard pox of | the other side of the adductor muscle, in front of cal discourse. As I must note the eens kinds or 
oils have probably fair and well settled values, | which the vent rests in an open space which we | Species, of OO basi 5 855 iA Ae ew 8 
but, as a rule, the price of a lubricant is not a will call the cloaca. Here it. voids its indigesta, | names. call he ata a ee 1d b. the 
safe guide to selection. which are immediately committed to the sea. narrow ree a = Å Ne S y 0 
. ee The liver, as you know, is bitter, a quality which negroes, coon- heer. southern New Jersey, 
A LARGE number of signal lamps are being fitted 


the mouth of the Delaware, on the crowded 
on the Great Western Railway with electric lamps. 


the oysters, for want of room, will grow standing 


th — 
* A lecture delivered before the New York Micro- on their heads; hence they elongate. These are 


scopical Society. 
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known as stick-upe. But these and some other 
forms are but variations of our common oyster 
along the entire eastern coast-line, and are one 
oo known as Ostrea Virginiana. Europe Las 

species. The one common to Exgland and 
France, and some other places on the Continent, is 
O. glulis. On ing Italy we find the little 
oyster known as O. plicatula. You have heard of 
that greediest Roman of them all, that imperial 
gourmand Vitellius, who ate a thousand oysters at 
a sitting, and who, after having the royal fauces 
tickled with a feather by a slave, would disburden 
his stomach, then fill it afresh. Perbaps the trans- 
action was possible with the little Plicatula. But 
what about such specimens as the Virginiana, 
which Mr. Thackeray was invited to grapple with in 
Falton Market? Three individuals filled his plate. 
Said an English lady to whom he was relating his 
experience: Why, Mr. Thackeray, what were 
your feelings? Woll, I felt, in attacking but one 
of them, that it was like trying to swallow a baby.” 
A thousand ‘‘ Virginias’’ would have been trying 
to the vitals of Vitellius. The fourth oyster to be 
mentioned is the one whose original home seems to 
be the Tagus in Portugal. This ies is Ostrea 
angulala. It is said to be the one whose shella 
were used in the ostracism, or vote of banishment, 
in ancient Greece. 


and England, is the O. edulis. 
the Italian, O. plicatula, are 


the fishes 


and 

has been 
d by presence of the male. But with 

O. edulis and O. plicatula there is no spawning of 
eg at all. 


each saving A par of perfectly formed shells. 

The English oyster, O. edulis, fs capable of pro- 
ducing a million and a half of spawn in a season. 
Bat it is shown toa demonstration that our Ameri- 
can bivalve, O. Virginiana, can produce in one 
season—that is, in the r-less months—from twenty 
to twenty and a half millions of spawn. But these 
are simply eggs, and do not get the start of the 
spawn which is emitted already hatched. How- 
ever, I do think that there is some relation between 
our American push and our physical environment. 
It is a characteristic of the country. An insect 
ordinarily well-behaved on the other side of the 
ocean, so multiplies, if ae immigrate here, as to 

co. 


the shells of one of the 
characters of which the statement 
This double shell is thirty years old, 
large and in fair oon- 
dition. But of this specimen more anon. In 
building its shell the oyster starts with the hio 
ends, at the spot known to conchologists as the 
umso. A small plate, or single e, now re- 
presents each valve, and that is the first season’s 
growth. The next season a new 
shoots out from underneath the 


shoots, or season-growths. 
purple spot, orscar, in the interior of the shell. It 

the place of attachment of the adductor muscle. 
Ite Ae org of attachment was close up to the 
hinge. it stayed there until the shell had 
become Adult, be We . tho * of 
pulliog valves toge ; the leverage 
overcome would be so great; for we must bear in 
mind the fact that at the hinge end the valves are 
held by this black ligament, which is, in life, 
elastic, swelling when the shell opens, and being 
compressed when the animal draws the values to- 
gether. So, with every year’s growth, or elonga- 
tion of the shell, the mollusc moves the place of 
attachment of muscle onward, that is, an ad- 
vance further from the hinge. As it does so, it 
covers up with white nacre the scars that are 
back of one in actual use as the point of attach- 
ment of the muscle. This you can prove by eating 
off with nitric acid this covering, and Paa Epot: 
ing the whole life-series of scars, or attachmen 


é 


age | fact of its beginnin 


I have likened the oyster’s shoots, or season- 
growths, to the shingles on a roof. To make the 
similitude complete, it would be ne for the 
bottom shingle on the roof to underlie the whole 
series, and reach even to the roof-tree, or ridge- 
pole. Then the second shingle from the gutter 
must in like manner underlie all the rest of the 
series ; 80 of the third ; and so on with the rest. In 
this way lie the shoots, or laps, of the oyster’s shell. 
The last one deposited erlies them all, and 
every one terminates at the channel in the bill—so 
that this groove in the bill contains a series of 
transverse lines, each one marking a season, or 
year. Thus we get really four factors for the 
solution of the question, ‘‘ How old is the oyster? ”’ 
all of which are the outcome of the method or way 
of making the shell. 

Now for the story of the shellin my hand. This, 
with another, was given me by an intelligent 
oyster-raiser at Keyport, N.J., with the question, 
“t How old are they? My answer was: About 
thirty years.“ Said he: Lou have hit it. In 
1855 J planted a bed of o on a clean sandy 
bottom. But they did not do well. Oysters want, 
at least, a little mud. The next year we took them 
up forthe market; but they were poor. So we 
dredged the bed, and did not plant there again. 
This year I thought wo would examine that 
bottom, and, to my surprise, we took up these two 
oysters, which evidently were left of that plantin 

yearsago. I opened them, aad they pro 
to be of fair quality.” Does not this agreement 
between the ist and the oysterman deserve 
to be called a demonstration ? 

How does the oyster begin life? I shall now 
speak only of the American ter, whose earliest 
babyhood is so different from that of the English 
mollusc—since theirs is emi in an advanced 
stage of development, while ours is emitted simply 
as an egg. Inthe r-less months our oyster-be 
are, many of them, marked ace appearance of 
little clouds of a milky hue. ese 1 from 
the female oyster, which snaps its shell, and 
emits its spawn into the water. The male, in like 
way, emits the fecundating milt ; but, to the eye, 
thisis invisible. The eggs, sinking to the bottom. 
fall in with some of the milt in the water, and the 
spermatoza at once attach themselves to them. As 
seen under the microscope, the tiny egg becomes 
like a bur—that is, as if it were beset on the surface 
with cilia. In a word, it is fecundated, and with this 
addition of life it mounts up from its bed and floats 
away. In two or three hours the egg iq hatched, 
and the development of the little creature begins. 
At first, it is a little trian thing. It now 
begins to swim actively. But how does it do it? 
From what we might call the baseof the angle 
which outlines the little thing, you see a pad pro- 
Jes Really it is a brush of cilia, every indi- 
vidual of which is lashing its way with the force of 
a projectile. In a very few hours a spot ap 
on each side of the a of the triangle. Each 
spot is the beginning of a shell, or valve; and the 
ing where it does, at what we 
have already called the umbo, has caused Dr. John 
1 name this the umbo stage of the oyster’s 

ife. Nature in her work with an i ere to 
delight in developing toward a side. this wa 
she starts a fish, a reptile, a bird, and a mammal. 
But our midget ” oyster is perfectly symmetrical 
„ or side, is the exact oounterpart of the 
0 e 

This roving life of the embryo oyster exposes it 
to infinite perils. It is certain that of the twenty 
or thirty millions of e emitted, not more than 
an average of two or individuals will attain a 
size fit for the market. If all were to survive, such 
would be the growth of oyster-beds that coastwise 
navigation must cease. But the waste is simply 
enormous—#o many are the enemies and so various 
the perils of the infant mollusc. To devise wise 
methods of artificial culture is now the great ro- 
blem on which the scientific men of the U. S. Fish 
Commission areatwork. Thatdone, we may hope 
for some arreet of this stupendous waste. 


1 Suppose our young oyster to have stopped his |y 


roving life. He haz made an attachment, wise or 
unwise. And strange attachments he does some- 
times form. I have m my collection quite a display 
Tha aja — dich i bagel 55 

ve one oyster w is ng ya 
5 devotedly attached to a decanter, 
and, „ no less than half a dozen ardently 
attached to a whisky bottle. Whatever may be 
the object chosen - and anything will do that serves 
asan ancho the mollusc, if not disturbed, 
stays there for the rest of its natural life. 

t us suppose our little oyster now attached to 
ita object. It is yet the merest atomy of life—a 
microscopic object—and, it is likely, not much over 
adayold. Butin that atom, and during that time, 
how rapidly the life forces have worked! The little 
thing now puts all its powers at house building. 
First, it lays the foundation by placing iteelf on 
left side, in order that the hollow, or diah-shaped 
valve, may be cemented to its anchorage. There 
is now asecreting and exuding of a horny subetance, 


of a muci ous consistency, which is called oon- 
choline. is laid down on the rock, or other 


support, in a meshy form, just like a tiny wad of 
the finest conceivable lace. Into these meshes per- 
colates the carbonate of lime held in solution by the 
sea water. In this way is the foundation laid. 
Next, there is a spreading out of the shells on 
asymmetrical lines --for the valves are becoming 
inequal and dissimilar. But during this founda- 
tion work, what about food-getting ? Perhaps we 
shall see 


see. 

One of the first serious studies of my young days, 
in zoology, was the question, What becomes of the 
tadpole’s tail? I carried a tadpole into froghood. 
He had ceased to be a gill-breather, and, having 
lungs, must emerge from the water, and come to 
the air. Nor could he any longer live on carrion 
and putrid plants. He must now hunt the living 
insects. Such a change is hardly less than a shock. 
I observed that my frog kept still, but bearing his 
tail behind him, which, of course, was the proper 
place, if be must carry it at all. Now it was just 
this at all' which perplexed me. The books 
said that the tadpole's tail is lost by atrophy—that 
is, that it dries off. Nonsense! Nature does not 
entail such a waste of the raw material. I watched 
the frog day by day, and discovered that the caudal 
annex was being absorbed. It was getting shorter, 
but the shortening was going on at the thick, or 
proximal, end. Now, so it was—every particle of 
that appendage was taken in. This done, the 
animal had to forage for subsistence. And 
similarly is it with our baby oyster while layi 
the foundation, and shaping its house. 
prominent organ, the swimming pad, is getting 
absorbed—for it is now itsfood-supply. It is now 
developing internally, for as yet there is but little 
more than the beginning of things. The intestine 
is simply a short, straight organ, and is not yet con- 
volute. But the liver is very large: in fact, it 
quite preponderates. 

And what of Ostrea's life? Who are her friends? 
There is a pretty red branching sponge, which often 
grows upon the oyster, Micrcciona prolifera. 
Formerly it was very common. It is less so now. 
This sponge often serves the oyster well, in buoy- 
ing the bivalve up when sinking in the mud. It is 
also, in its way, N in which the infusoria breed, 
and so supply food to the mollusc. The oyster, too 
has a lau. oommensal.“ I like this pretty old 
word of Chaucer, meaning one who dines at our table, 
and is welcome there. Of course, all this precludes 
the idea of a parasite. This 551 little commensal 
is a red and white crab hardly larger than a pea. 
It lives literally in the oyster ensoonced between 
the folds of the mantle, but it does not live upon its 
host. Between them both there seems to be a good 
understanding. Ft isthe female Pinnotheres ostreum. 
Experienced oystermen have told me that it is rarely 
found except with oysters in good condition. The 
curious fact is that it is only the female Pinnotheres 
that live in the oyster. e male is often seen 
floating on the ace of the water, with a pretty 
white anchor on his jacket, the gay little sailor 
that he is. His general hue is brown. He has a 
harder shell than the female, whose shell is thin and 
transparent. The truth is that, though twioe as 
large as the male, she is very tender, and her 
coddling life as a commensal is a necessity. The 
red sponge I have mentioned is called by the oyster- 
men red - beard.“ ie is 55 oe port 
delights to grow u e oyster, whi 6 
i ey boad" and sometimes rey ina" It 
is one of the Bryozoa. The one that I have often 
found is Sertularia argentea, an exquisite creature ; 
for, though lookin a delicate silvery alga, it is 
ee ae al uta finely b ing zoophyte, 
or communi exquisite living animal florets. 
This serves the oyster well in much the same way 
as does the red sponge. 

But our oyster has many enemies. The boring 

ellow sponge, Cliona sulphurea, eats very minute 
Roles into the shell, so numerous, and so winding, 
as in some instances to cause the shell to fall 
pieces. These minute holes, under the microscope 
show sat their edges, as if they had been cu 
with Teli, like port holes. 3 we proe u as 
et a : © great winkles, Sycoty 
9 rig bid carica, with their fle- 
tongues, will rasp off the nib end of the oyster shell, 
then introduce the sucking siphon, ) 
the mollusc at their leisure. The little drill 
Urosalpinz cinerea, is a severe This shell and 
the two just mentioned are spiral univalves. The 
drill is a small shell rarely measuring jin. in length, 


and so consume 


back again, in a three-quarter or 

circle, would represent the action of a 
hole is always perfectly symme 
is countersunk at the place of starting. | 
completed, the tiny 7 75 tube of the molluso is. 
introduced, and the soft parts of the o are taken 
up. Sometimes the drum, Pogonias chromis, inflicts 
severe damage on an oyster bed. This singular fish 
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has in the upper part of its throat very large, and 


solid, geal bones, which are covered with 
closely-set, hard, round, pavement teeth, not un- 
like the cobble stones of old. With its front teeth 


a su disc at its extremity. At the centre, or 
base, of the rays is the oral cavity, in which is the 
stomach sack, which is capable of being everted and 


, be it 
stomach, 
and suck out the oyster’s life. I have not demon- 
strated the point, but my belief is that the sea-star 
has some urticating power, and even paralyses its 
victim. To the oyster raiser, the star is often a 
calamity. Many thousands of bushels are sometimes 
taken by it in a season from the beds. Other 
enemies there are, but time is wanted to spsak of 


I must say a word on the pearl. Though not the 
pearl oyster, our mollusc is a pearl maker. Naore, 
or mother of pearl, constitutes, to a greater or less 
extent, the shells of all oysters. But the isolated 
individual pearl, that which is accounted a gem, 
and the worthy decoration of a bridé, is always an 
enforced product. It is made upon occasion of in- 
convenience, suffering, or disease. It was a pretty 
coincidence this morning, that, baving just finished 
thinking out the brief for this address, I looked into 
Shakespeare, and alighted on that expression of 
Touchstone: Rich honesty dwells like a miser in a 
poor house, as your pear in your foul oyster.” It is 
surely interesting that this wisdom of the poet, 
drawn from the proverbial lore of the people, finds 
its verification in science. The pearl is The outcome 
of suffering. It is elaborated in distress. So delicate, 
so mild, so exquisite. It is already perfect—the one 
only gem that does not ask the lapidary’s skill. And 
how many a precious thought, having passed through 
the alembic of suffering, has ised into a livin 
form, a thought-pearl of purity, ethereal an 
immaculate! And now, my friends, if our dis- 
course has enabled us to know better one of God’s 
lowly little creatures, we have done well, since it 
will help us to love the Creator more. 


THE RETRIEVING HARPOON. 


HERE was found in universal use at Point 
Barrow, Arotic Alaska, a peculiar form of 
harpoon, exclusively used, as the name I have sug- 
gested for it implies, for retrieving seals that have 
been shot in open holes or leads of water, with- 
in darting distance from the edge of the ice. The 
Eskimos call call it“ nati- li · n. It consists of a 
long light shaft (i-p · d) of wood, about one inch 
in diameter, and generally about five feet long, 
though the length varies with the height of the 
man who usesit. The butt of this is armed with a 
slender bayonet-shaped ice-pick (¢%-«) of walrus 
ivory, about fourteen inches long, and to the other 
end is securely fastened a heavy pear-shaped fore- 
shaft (u-ku-mat-lu-ta, ‘‘ weight) of walrus ivory 
or compact bone, which serves to give weight to 
the head of the harpoon and make it fly straight. 
It is abont five inches long and an inch and a 
in diameter at the forward end. In the centre of 
the end of the foreshaft is a deep round socket, into 
which fits the butt of a slender rod of ivory about 
two inches long, the ‘“‘loose-shaft’’ (i- gi- mi). 
This is secured to the foreshaft by a thong passing 
through a hole drilled in it, so that it can be easily 
removed from the socket, while the thong prevents 
it from being dropped and lost. On the tip of the 
loose-shaft fits a detachable toggle-head (nad-is) of 
the ordinary type common to the whole Eskimo 
owe sl ntact fed ts ene WB spell for 
upwards-o en or 
use the line is drawn taut from the head to about 
- the middle of the shaft, made fast by a couple of 
half-hitches, and kept from slipping by a little 
iv (ks -ler-bwoin) inserted into the shaft. Just 
baok of there is also a little curved ivory knob 
. (té-ka) secured to the shaft as a rest for the 
orefinger in aiming the weapon. The hunter on 
areng on carries his rifle slung in a sort of holster 
across his back, and secured to this the nati - Ia and 
line folded in long hanks. Therest of thehar 
iscarried in the hand and serves asa staff in i 
T1 ping ‘and to try 
ick is prevent slip to 
doubtful ice, and also enables the hunter to b 
away thin ice at the edge of a hole so as to draw his 


this of the line, which is labelled a ‘‘ beluga 


game to the solid fioe. It can also serve as a 
pes i for defence in case of 5 When a 

has been shot and floats, the nat-/4 and lines 
are fitted on and the weapon darted with the right 
hand, while the left holds the end of the line. 0 
naú-lú enters the animal entirely, and a pull on the 
line causes it to slip off the top of the loose-shaft 
(which is facilitated by the play of the latter) and 
to toggle securely under the skin. The whole is then 
drawn in by the line. The use of this weapon 
a to be confined to Northwestern Alaska, and 
it is very rarely found south of Behring's strait. In 
the large collection made by Mr. E. W. Nelson, in 


turn | the neighbourhood of Norton sound, there is only 


one rather clumsily-made nau · li- gu, with a fragment 
l spear.” It 
is manifestly unfitted for such use, but this state- 
ment goes to show that it was an unfamiliar 
weapon among the people by whom he was sur- 
rounded. The natives of that region, as well as 
the Greenlanders and Eastern Eskimos, retrieve 
seals with the kaiak, accasionally using the stabbing 
harpoon, common to the whole Eskimo race, to 
secure a seal, but they are unprovided with any 
special weapon for retrieving. We were unable, 
during our stay at Point Barrow, to ascertain 
whether this weapon was in use before the intro- 
duction of firearms, which were now universally 
employed, but I am strongly led to conjecture that 
it is a modern invention. I am of the opinion that 
the people of this limited area, enabled by the intro- 
duction of firearms to kill seals in the open holes of 
water, where they had previously been rafe from 
the ordinary spear, and prevented from using the 
kaiak from the extreme roughness of the ice, 
invented this weapon by reducing the great walrus- 
harpoon to a convenient size for carrying on the ice. 
It is a perfect miniature of the walrus-harpoon, 
Pn cone Cion o? the ice- pick, an essen ah a 
of the ordinary stabbing harpoon. I am strengthen 
in this opinion by the fact that Dr. Simpson, who 
spent the winters of 1852-3 and 1853-4 at Point 
Barrow, before the general introduction of firearms, 
makes no mention of the use of this weapon in his 
excellent paper on the Western Eskimos. He would 
undoubtedly have done so had he seen it, so 
different is it from the ordinary Eskimo methods of 
seal hunting.—JoHN Murpoon, in the American 
Naturalist. 


THREADING TOOL FOR SQUARE 
THREADS. 


T: Hartford Tool Company, Hartford, Conn., 

have recently brought out a tool-holder and 
tools for cutting square threads, which must, says 
the American Machinist, prove a convenience to 
those having much of this kind of work to do, as 
well as much cheaper than the ordinary practice in 
this respect. Square threads would undoubtedly be 
used more than they are but for the trouble and 
expense of cutting them. The engraving needs but 


little in the way of explanation. Right-hand 
threads are cut with one end of holder forward, and 
by simply reversing holder and cutter left-hand 
threads may be cut. The strap which clamps the 
cutter has an elongated hole, and adjusts itself to 
different widths of cutter, pressing the cutter against 
straight side of holder, and holding it rigidly in 
place. The cutters are concaved on the sides 
requiring clearance. When nice work is required, 
a cutter one size smaller than that required for 
finishing can be used for rougbing out. Should a 
cutter require ning ore thread is 
finished, it can be taken out and ground without 
disturbing the holder; then, when replaced, it will 
be exactly t to resume its cut. o holder is 
of a size to fit the ordinary tool-post. 


THE DURABILITY OF LEATHER 
BINDINGS AND GELATINE NEGA- 


N a note on this . contributed to the 
British Journal e hotography. Mr. W. H. 
Harrison says :— Recently I drew attention to the 
circumstance that gelatine negatives not treated 
with alum, or other strong hardening or tanning 
matters, probably have not within them the ele- 


ments of permanency inas strong a de as those 
which have been 9 and the authority of the 
late Dr. Van Monckhoven was quoted to the effect 
thatalum-treated plates are more imperishable than 
others. The fact was also mentioned that 
Hungarian, or other leathers, tanned or hardened 
with alum, are more harsh and less waterproof than 
leathers tanned in the ordinary way, which now 
raises the additional question, whether it is possible 
to well tan negatives in a proper way, without 
imparting to them an injurious stain. For the 
benefit of those who may wish to work out this 
problem practically, it may be well to state that 
vegetable astringents differ in the hardness and 
durability of the leathersthey produce. Oak-bark 
infusion is slow in action, but produces a first-class 
leather. Infusion of valonia, pre from the 
acorn: cups of an oak of the south of Europe, gives 
a hard and heavy leather. Red catechu, or cutch, 
is very cheap, and tans quickly; so also does the 
pale catechu, known as gambier, but the leathers 
produced by the catechus are soft and .o 
unless some other tanning materials be added to 

infusion. Good leather is scarce in the shops now- 


whether the leather was entirely tanned by oak- 
bark infusion, and fora long time. the 
durability of leather, I recently published some 
information obtained from the Egyptian depart- 
ment of the British Museum, and since then, to 
glean facts of use for the purposes of this article, 
have seen Mr. W. Y. Fletcher, who has extensive 
experience as to the durability of various leathers 
used in the printed-book department of the national 
library. In that department the dates of the 
bindings of books go back to about the year 1450 or 
1455, and some of them are in very good condition. 
There has been“ a falling off in the quality of 
English leather during the last hundred years, 
probably in consequence of the demand for cheap- 
ness, therefore for rapid tanning. The chief point 
of intereat he gave me having a bearing upon 
photography, is that morocco leather is decidedly 
the most durable leather for the bindings of books. 
This is made from different skins—namely, those of 
the goat, seal, and sheep, but the tanning material 
is one—namely, sumach. It takes but twenty-four 
hours to tan a sheepskin with this substance, 30 

robably twelve hours or less in it would be sufficient 

or a gelatine plate. Another point which may be 
in favour of sumach is, that the Sicilian variety, 
which is the best, is used to tan leather white. 
Whether it would gelatine an opaque whiteness, or 
leave the film transparent, is a matter for experi- 
ment. The material is cheap enough, the prices in 
the London market varying from about 15s. to 
168. 6d. a cwt., and it may be obtained in the 


LEFT HAND 


pulverised form. Sumach isa small plant which 
grows wild in southern Europe and southern 
America, but is also extensively cultivated for 
commercial purposes; this cultivation is carried on 
to a considerable extent in Italy. The leaves are 
the portion of the plant used in tanning. Next in 
durability to morocco leather, says Mr. Fletcher 
comes roan, which is prepared from sheepskin ; calf 
is worse, and Russian leather worse stili. Amon 
the curiosities of binding we examined, was that o 
a book bound in deerskin and wooden 
ublished in 1486, and still in condition. 
here are, of course, many books bound in vellum ; 
modern vellum cracks v much with time. 
Plenty of morocoo- bound books of about the end of 
the 15th century are still in excellent oandition. 
There is an ugly rumour afloat, that the best 
„Turkey morocco comes from Switzerland, and 
the best Levant” morocco from Austria. Some 
of the books in the Museum, bound in tanned pigakin, 
akin of the kangaroo ; this isin the King’s Library, 
of the kangaroo; this is in g’s Li ; 
and was presented, at Botany Bay, to Sir Joseph 
Banks, in 1789. The artificial colouring matters of 
leather do not seem to injure their durability. This 
general information is penned in the hope that those 
who wish to develop a process for rendering 
particular negatives 5 durable, will 
the effect ot tanning the with suitable vege 
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astringents. Most of these astringents are absorbents 
of oxygen, con uently likely to be developin 
agents. In solution with an i, if any suc 
mixture should bring out a picture well, there would 
be the satisfaction of knowing at the time that the 
negative was rendered more durable; the slower 
such development, the greater would be the 
ency of the result. Gallic acid, so often used 
ere a paper gal pit As i is not 1 
> pyrogallol pro a feeble 
influence, 8 in that di tion. 


SCIENTIFIC SOCIETIES. 


— . — 


RO TAL ASTRONOMICAL SOCIETY. 


1 April meeting of this society was held on 
the 10th inst. at Burlington House, Mr. Ed. 
Dunkin, F.R.S., President, in the chair. 
Lieut. S. G. Burrard, K. E., Dehra Dun, India; 
Mr. J. H. Honeyburne, M.A., 97, Mulgrave-street 
1; Mr. Jas. McKerrow, Surveyor- General 
of Now Zealand, Wellington, N. Z.; Mr. John A. 
Westwood Oliver, 13, Bruton-street, Berkeley- 
uare, W.; and Major Harry T. Watson, Langley 
3 Slough, Bucks, were balloted for, and duly 


Fellows of the Society. 
roen Noble asked whether the Monthly Notices 
could not be issued earlier, so as to give Fellows 
en cp poreanity of examining them before the 


m g. 

Mr. Knobel said that he was glad the subject had 
been mentioned, as he should like to take the 
opinion of the society as to whether it was desirable 
to hurry the printing of the numbers when they 
contained, as in the present instance, diagrams and 
woodcuts, which took a long time to prepare. 

Mr. Chambers said that the explanation of the 
delay which had been given was the periodical ex- 
e which at tolerably regular intervals had 

given for the last 20 years. Great care should 
of course be exercised in correcting for the press; 
but he thought that it would be more satisfactory 
to the Fellows if the longer and illustrated papers 
were kept back for another month rather than that 
the issue of the number should be delayed for them. 

Captain Noble said that when Mr. Proctor edited 
the .Votices they were always published about a 
week before the meeting. 

Colonel Tupman said that he should like to hear 
from Captain Noble what difference it would make 
to Fellows if they did not receive the Monthly 
Notices before the next meeting. 

Captain Noble said that subjects were often dis- 

sed having reference to papers read at the pre- 
ceding meeting, and unless Fellows had had an 
. of reading the papers they could not 
follow the discussions. 

Prof essor Adams hoped that the editors would 
never h the publication of the Notices for the 
purpose of getting them out before the next 
meeting; accuracy should never be sacrificed for 
the sake of expedition. 

Mr, Green exhibited a drawing of Saturn, which 
showed the belt upon the body of the planet, to 
which attention was drawn at the last opposition 
by Mr. Ranyard. Mr. Green had not been able to 
o e Encke’s division in the outer ring, 
although he had had several very favourable oppor- 
tunities for observation during the recent, as well 
as during the preceding, opposition. He was dis- 
to think that the appearance which had been 
bed was due to inequalities of tint in different 
parts of the outer ring, which when seen with a 
smaller aperture might give the appearance of a 
division. Many drawings also showed a sharp line 
of demarcation between the inner ring and the 
crape ring; but to him it had always ap that 
the craps ring merged gradually into the ey jeer 
ring outaide it. In former years he had considered 
en f vaa a 3 object for defini- 

than Jupiter; bat du e opposition 
the general 1 of the Stale ween upon the 
body of the planet seemed to be decidedly inferior 
do those upon Jupiter. He had at no time seen a 
a spot near te the southern pole of the planet, 
such as was shown in some eames but there 
was a great deal of detail visible in the polar cap 
which extended down to withina short distance 0 
the dark belt before referred to. ' 

Mr. Ranyard said de concurred with Mr. Green 
as to the gradual merging of the crape ring into the 
brighter ring outside it. The dark belt shown in 
Mr. Green’s drawing was somewhat broader and 
lower down towards the equatorial regions than it 
appeared to him, and he thought that the polar 

d cap was more uniform in tint than it appeared 
in Mr. Green’s drawing. 

ae Knobel me that there gad ph bare been a 
great change in the appearance e markings on 
the planet during the last two oppositions. j 

Captain Noble said it might be interesting to pos- 
sessors of moderate optical means to know that he 
had seen the dark belt on the body of the planet 
quite distinctly with an aperture of 44 in. 

The President, after returning thanks to Mr. 


Green for his drawing and explanations, said that 
the meeting would ,be pleased to hear that Prof. 
Langley, the Director of the Allegheny Observatory, 
was present, and they would be g to hear some 
account of the work upon which he was engaged. 


Prof. Langley said that he was quite unprepared 
to make any formal report to the meeting, as he 
was not aware that he would have been call 
upon. For the last four or five years he had been 
engaged in a study of the energy which comes to 
us from the sun, N not merely as light, but 
also as heat. He also been studying the obstacle 
which our atmosphere offers to the transmission of 
radiations in different parts of the spectrum. For 
this purpose he had made use of an instrument 
more delicate than the thermopile, to which he had 
given the name of Bolometer. It consists of an 
extremely fine wire, through which an electric 
current passes, and on which heat falling causes 
change in conductivity, which is indicated by a de- 
flection of the needle of a delicate galvanometer. 
By means of this instrument he mapped the 
spectrum at the infra-red end, and had traced lines 
in a region far beyond that which had been photo- 
graphed by Captain Abney. The wire of the 

olometer was at right angles to the length 
of the spectrum, and as it was passed up and down 
the Poun it indicated the presence of dark lines 
as cold regions. The instrument was so sensitive 
that although the grating spectrum has only in 
certain of the spectrum about ,3,th of the 
intensity of the prismatic spectrum, yet he had been 
able to explore the infra red region to a distance 
three or four times further below the lowest visible 
portion than it had been explored by means of 
photography. In the case of the lunar spectrum, 

is infra-red region had been explored with a 
train of rock-salt prisms, and his experiments 
showed that the infra-red region was relatively 
much richer in the lunar than in the solar spectrum, 
RABOR Array there was dark heat emitted by the 
moon. the course of these experiments he had 
made an expedition to Mount Whitney, and had 
encamped at a height of 15,000ft. in the Sierra 
Nevada. He was s greatly struck with the immense 
advantages afforded by great altitudes for observers 
in paa 5 and especially with the good 
definition as well as the admirable cy of 
the atmosphere, which afforded opportunities of 
photographing nebulæ and observing double stars 
and faint objects which could not be obtained at 
lower altitudes. — : 

Mr. Stone said that some years he had 
attempted to make observations with a thermopile, 
which was probably not nearly so delicate an in- 
strument as that used by Prof. Langley, and had 
found very serious difficulties arising from constant 
changes in the absorption of the atmosphere. As 
long as he made use of only one thermopile, he 
found that he was simply registering variations in 
the absorption of the atmosphere ; but he succeeded 
in getting over this difficul ty, and obtaining quan- 
titative results more or less satisfac by using 
two thermopiles, one of which regi e heat 
from the star or other object of which observations 
were being made, and the other the heat derived 
from an adjacent portion of the atmosphere. 


Mr. Common inquired how the wire of the 
bol® neter was made 

Prof. Langley said that he had, in the first 
instance, made use of a thin strip of iron 1-15,000th 
of an inch in thickness; but the iron was liable to 
rust and change, and he had more recently used 
a platinum strip 1-25,000th of an inch in thick- 
ness, and with a breadth of 1-120th to 1-260th 
of an inch,‘ like an extremely minute piece 


of ta which was mounted in a frame 
like the frame of a micrometer, and could be 


pushed on to different parts of the spectrum by a 
micrometer screw. He had experienced the differ- 
ences of absorption referred to by Mr. Stone, but 
he had not found that they caused an insuperable 
difficulty in making measurements, as in a clear 
sky they only corresponded to differences of about 
8 or 10 per cent., which could be eliminated by a 
series of measurements. These variations were 
reduced to a minimum by inclosing the bolometer 
in a long tube with diap , which excluded 
lateral radiations. 

The thanks of the Society were returned to 
Prof. Langley for his very interesting address. 

Mr. Common exhibited a series of enlargements 
of photographs of the nebula of Orion taken with 
different exposures, varying from a few minutes up 
to sixty minutes. With the 1 exposures the 
outer and fainter portions of the nebula were 
shown ; but the inner and brighter portions were 
obecured by over-exposure. It was only by a 
combination of such pictures that the whole of the 
details visible in the nebula could be studied. With 
the longer ex regions of the nebula invisible 
to the eye with the telescope i themselves 
on the photographie plate. With sixty minutes he 
had obtained traces of many stars invisible to the 
eye. He had not at present tested what could be 
obtained by still longer exposures. 

The following papers were presented or taken as 
read: Occultations of Stars by the Moon in the 


Tears 1876-80, and Resul Final Equations 
between the Errors of the Tables and the Errors 
of Observation,” by Lieut.-Col. G. L. Sh eed 
“t Occultations Observed at Forest Lodge, Mares- 
fleld,““ by Captain W. Noble; Occultations of 
Aldebaran, 1885, Feb. 22, Observed at Dun Echt, 
Aberdeen, and Observation of Jupiter, 1885, 


ed | Feb. 18, made at Dun Echt, Aberdeen, by Dr. R. 
Copeland. 


ROYAL MICROSCOPICAL SOCIETY. 


T? seventh meeting of the session was held on 
the 8th inst., at King’s College, Strand, W.C., 
the president, the Rev. Dr. Dallinger, F.R.S., in 
the chair. 


Mr. Crisp, remarking that it had been said “there 
was nothing new under the sun,’’ referred to 
Schieck’s evolver Microscope exhibited in 
December, 1883, in which a drum revolved beneath 
the objective with the objects arranged on the 

iphery, so that by turning the drum they were 
brought successively into view. The novelty of the 
microscope was challenged, and one on a similar 
rinciple was produced, made nearly 60 years earlier 

y T. Winter, which was considered to be the 
earliest of allsuch forms. It now appoi how- 
ever, that Winter had been anticipated by one made 
two centuries ago. This was proved by a descrip- 
tion anà illustration of such an instrument which 
appeared in an old Italian book, withcut title page, 
which, together with a model of the instrument, was 
handed round for inspection. The first page com- 
menced: Nuove Inventioni di tubi ottici dimostrate 
nell’ Accademia Fisico-matematica Romana, l Anno 
1686.“ 

Mr. Beck said that the interesting portion of the 
instrument was the spring which was used for 
adjusting the focus of the lens, because that was 
the subject of a patent which had been taken out 
about 15 years ago. f ; 

Mr. H. G. Madan said the form of polarising prism 
recently suggested by M. Bertrand in the Comptes 
Rendus,* and also described in the Society’s 
Journal,t he thought would interest the Fellows, 
as it was almost the only one which had yet been 
seen in this country, added to which it was always 
more interesting to see a thing in the flesh than 
merely to read a description of it. By the aid of 
diagrams on the board he explained that the 1 
consisted of a four-sided parallelopiped of dense 

lass about three times as long as broad, and 
having a refractive index of 1°658, the same as that 
of calc-spar. This was cut through l 
the same way as in an ordi Nicol priam, making 
an angle of 76° 43’ with the terminal end. A thin 
clearage plate ef calo - spar, not more than lmm. in 
thickness, was paa between the two pieces of 
glass, and the whole were cemented together with 
a cement having a refractive index not less than 
that of the glass. It worked in the same way as 
the Nicol prism, except that it was the ordinary 
ray which emerged instead of the extraordinary 
ray, the index of the former being 1°658, and that 
of the latter 1°48. It would be seen that when a 
ray of light entered the prism and passed hrouga 
the glass and the cement, it would meet the calc- 

ar, and be thereby separated into two rays, ang 

en, passing on, the ordinary ray would meet a 
medium having the game refractive index and 
would pass straight on, whilst the extraordinary 
ray meeting with a substance of different refractive 
index from its own became totally reflected. In 
this way the extraordinary ray was got rid of, but 
the ordinary ray passed through as if the prism had 
been solid. The principle of the construction of 
this prism was known to Jamin in 1869, and it had 
been more lately (1884) described by Feusaner ; but 
the credit to which Bertrand was entitled was in 
the use of a cement which had the high refractive 
index of 1°66. The t ad vantage which this prism 

over the Nicol prism, apart from its ccst, 
was in the larger field whichit was possible to obtain. 
One defect in the prism arose from the great density 
of the glass, which, being due to the large per- 
oen of lead which it contained, made it very 
apt to get tarnished. He suggested, as an effectual 
preventive of this evil, that a piece of thin micro- 
scopic glass should be cemented upon each end, 
which by keeping off the air, would entirely pre- 
serve the surface without impairing the efficienc 
of the prism in any way. Mr. Madan also exhibi l 
another form of Ka | prism, which was a 
modification of ns’s double-image prism, in 
which a very great divergence of the beams was 
obtained by the combination of three prisms of 
calo-spar and one of dense flint glass, the glass _ 
merely being used asa correcting prism. ‘This form 
was very effective as a double-image prism ; but he 
found it was possible to get rid of the other ra 
entirely instead of merely turning it aside. T 
was done by inoluding a thin film of air, and by 
means of this, if the surface did not exceed 14°, the 
ordinary ray was totally reflected and passed off. 
There was, however, in this arrangement a great 


* Comptes Rendus 99 (1884), pp. 538-40. 
+ Vol. IV. pp. 965. 
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over - oorrection for colour, so that the blue rays 
were much more deviated than the red, in the pro- 
portions of 12° 20’ and 12°35’; this had to be 
corrected first by putting on a crown glass prism 
beyond the film of air, and then the colour correo- 
tion was effected by the addition of another prism 
of dense flint glass, after passiog which the extra- 
ordinary ray left the arrangement corrected for 
deviation and almost corrected for colour. The 
incident light must be limited to 28°, and they then 
ob‘ained on one side a field of 30°, and on the other 
of 14°. He did not think it was much better than 
Ahrens’s prism, from a practical point of view. 

The President said the society was much indebted 
to Mr. Madan for these details, which showed a 
great amount of ingenuity. 


Mr. Cheshire said it was of course of great value 
to be able to get such a field; but it oc- 
curred to him that in Mr. ’s modification of 


39 115 eke are there 7 0 mince tae ia oe loes 
0 in the case of the o ray in passing 
from the first prism into the air space. 

Mr. Madan said no doubt there was a loes of 
light in this case; but this was a disadvantage 
which the prism suffered in common with Fou- 
cault’s and other prisms. Something must neces- 


sarily be sacrificed to obtain ter advantages in 
other directions. He thought that as regarded 
light Bertrand’s was inly more effective. 


Mr. Dowdeswell exhibited some septic microbes 
from high altitudes, and detailed experiments as to 
Bacterial found at various heights, notably 
upon the Niesen, at an elevation of about 7,500ft. 

The President regarded every addition to their 
knowledge in this direction as being of the utmost 
value, and remarked that everything pointed to the 
necessity of a thorough working out of the correla- 
tion of the whole of the specific forms. When 
that was done they would have gone a long way 
nearer towards the solution of the problem of their 
connection with epidemic disease. 

Dr. Maddox said he had been in correspondence 
with M. Freudenreich on this subject, and had ob- 
tained a specimen of the organism to which he had 
referred, and he could say from examination that it 
was only a septic organism and not a pathogenic 
form. Great pains had been taken in carrying out 
these observations, as would be seen from the fact 
that all the apparatus had to be carried up high 
mountains. It was found that the tubes originally 

rovided could not be used conveniently, and he 
therefore devised a form of bottle for the pur- 
pose, which would fulfil the required conditions, 
and be also portable. This bottle had a cap fitting 
hermetically over the neck, in which cotton wool 
was placed, and two tubes were provided for the 
pr of aspiration and for 5 the con- 
nts for cultivation. The time required for aspi- 
rating with a large quantity of air was also found 
to be inconveniently great, so that an apparatus of 
greater capacity was made on the principie of a 
steam injector, which was capable of owing 
nearly 2,000 litres of air in an hour. By means of 
a diagram the method of ing the cultivation 
tubes with the contents of the bottle was explained, 
and the use of a small captive balloon was sug- 
gested as likely to ba of t use in insuring the 
purity of the samples of air obtained from given 
ecalities. 

Mr. J. Mayall, jun., reverting to the model of 
the old microscope exhibited by Mr. Crisp at an 
earlier period of the meeting, asked if there was 
any means of Beng ve date when it was made, as 
he thought it would be very interesting if they 
could do so with certainty. 

Mr. Crisp said there was no difficulty in fixing 
the exact date. Agreeing in the suggestion of Mr. 
Madan that it was much better to see a thing in 
the flesh than in a drawing, he had last month 
ordered one to be made, and it was delivered that 
ight. The workman deserved all credit for the 
ful manner in which he had manufactured so 
deceptive a piece of antiquity, even the paper on 


the was 200 years o 
Mr. A. D. Michael gave & sum of his paper 
on “New British Oribatidæ.“ He first called 


attention to the nymph of Cepheus bifidatus, which 
he has just discovered ; the species is very rare, and 
the immature stages were not known. Last 
September, at Keswick, Mr. Michael found two or 
Mireo ta ery and instead of preserving them as 
examples determined to try and breed from them. 
He isolated them, and after some weeks obtained a 
few eggs, from which he reared four larvæ ; these 
hehas carefully watched for six months, until they 
had changed to nymphs and become full-grown ; he 
then killed and preserved two specimens of the 
hitherto unknown nymph, reserving the two others 
to rear to the imaginal condition. One was lost by 
an accident just before the final change, the other 
lived. The nymph, which was exhibited, wasa 
very remarkable and beautiful creature, surrounded 
with concentric rows of curved serrated spines 
longa than the body. a AODAN then called 
attention to a new species of Hypocthonius, proposed 
to be called H. lanatus. The ordinary definition of 
an Acarus is an eight-legged arthropod without 
segmentation, and with head, thorax, and abdomen 
fused into one mass. Really in the Oribatidæ, and 


several other families of Acarina, the abdomen is 
distinctly divided from the cephalothorax, and in 
this genus, which has been erroneously supposed to 
consist of immature creatures, the abdomen is seg- 
mented, and in the present species the segments are 
to a! certain extent retractile, as in many insects ; 
this enables the creature to or lower, the lon 
spines attached to the edges of the segments a 
will. An interesting new species to called 
Notaspis serratus, abundantly provided with long 
serrated hairs, and a curious nymph of a Damæus 
to be called D. tenuipes, which carries its cast 
dorsal skins in a pyramid on its back, like a pile of 
dish-covers, and has a central projection on each 
skin, forming a column to support the whole, were 
also shown and described, besides other new species. 
Mr. Crisp called attention to some very interest- 
ing experiments by Dr. Nussbaum and Dr. Gruber 
on the artificial division of infusoria. Dr. Nussbaum 
divided an Oxytricha into two halves, either longi- 
tudinally or transversely, and found the edges at 
the point of division were soon surrounded with 
new cilia. Notwithstanding that sometimes some 
of the body substance, or even a nucleus, was lost 
daring he 8 the two halves became normal 
18 » wi Pig Pana and the 5 
ry apparatus. portion formed a new 
hinder part, and the right half a new leg. The 
complete organisms thus formed again developed 
by spontaneous division. Simultaneously with 
err Nussbaum’s experiments Dr. A. Gruber 
artificially divided Stentor cœruleus with the same 
results. If the divided of a Stertor were 
not completely separated they almost tore them- 
selves apart, sometimes by rotating in opposite 
directions. If the cut was not very deep monstrous 
forms might be produced, as, for instance, with two 
complete anterior or two posterior portions. 
r.C. H. Kain’s letter was read as follows: 
„In the of the last meeting of the Society, 
iven in the ENGLISH MECHANIC of Jan. 23rd, 
notice that a note from Dr. Gray was read, Warn- 
ing members against the use of tolu as a mounting 
medium on account ofits tendency to form crystals. 
I believe I was the first to call attention to tolu, 
and therefore it may not be inap iate for me 
to saya word. At first I had the same difficulty as 
Dr. Gray. Indeed, s:yrax is also likely to uce 
crystals. There is, however, an easy way of ob- 
viating the difficulty in the case of tolu—viz., by 
dissolving out the citfmamic acid. Tolu is not 
1 Fidel 3 acid ae have 
oun y digesting the coarse w m 
in benzolo for a few days the 9 N is 
removed. After pouring off all the anid possible, 
fresh benzole should be added and allowed to 
remain a day or two. After pouring off this, the 
rest of the benzole should be evaporated, and the 
tola then dissolved in chloroform and filtered ; it is 
then ready for use. It is best to use heat in mount- 
ing, so that, when finished, the medium is nearly, 
or quite, hard. The test ebjection to the use 
of tolu is its colour. this I send you three 
slides of Navicula rhomboides (and Tabellaria 
Senestrata) mounted respectively in Canada balsam, 
styrax, and tolu. That in tolu was mounted 
October 11th, 1884, and fails to show any signs of 
pad Paparapa et—indeed, I have had no diffi- 
ty with ory since using the process I have 
mentioned. 
Mr. Crisp referred to some of tho differences 


of inion having arisen from the different 
m gs which were attached to the term 
benzolo. What was here understood by that 


name appeared to be different from the substance 
80 ed in America. 

Mr. Michael said he had been trying 
with some of these substances lately, an perhaps 
could throw a little more light on the matter. He 
found that there was a great deal of difference in 
the gums, and that erent samples, obtained 
from perfectly reliable sources, acted very 
differently under similar conditions. One sample 
of styrax, for example, would dissolve perfectly in 
benzole, whilst another would not do so. He 
thought this might also be the case with some 
others; but if the tolu was prepared carefully by 
boiling in distilled water, to get rid of whatever 
acidit might contain, he believed it might be reduced 
to a state in which it would give very little trouble 
afterwards by crystallisation. 

Mr. Crisp called attention to the alteration of 
the contents of the Journal, which now contained 
the names of all the authors. The credit of this 
was due to Mr. Walter Heape, of Cambridge, and 
he thought the alteration would be found an ob- 
vious improvement in facilitating reference to an 
paper. He had also taken the opportunity of add- 
ing the headings of the classification, and bad also 
included all the papers of the bibliogra p4 of which 
any abstract was given, as he foun ese were 
often passed over unnoticed. 

Mr. H. Mills’s note was read as follows :— 

I send six slides of Stephanodiscus Niagare, show- 
ing filamentous projections on the margin of the 
diatom. During the last ten or twelve years I 
have given attention to the examination of these 
organisms, but am still at a loss to determine what 
they are, or the purpose they serve (if any) in the 


riments 


economy of the diatom. If found attached in the 
same manner to any of the diatoms that have 
motion, we might conclude at onoe that they were 
for the performance of that function, but occurring 
as they do on these disooids, which have no motion, 
it is difficult to suggeet anything that is probable. 
We find of the diatomacce in our water 
pply, none, however, having these attachments ; 
but & Niagara, and perhaps a few cyclotelle, or 
other small discoids. The S. Niagaræ are found 
in great abundance during the winter months, and 
for several years pe I have found the filaments 
most abundant January, at which time the 
diatoms can be taken almost free from fo 
matter. The past January has been un 
stormy, and the water consequently roily, w 
the filaments are not as well developed as in some 
former years. Five of the slides are mounted dry, 
as tho diaments, with rare exceptions, cannot 
seen in water. Slide No. 6 contains a drop of water 
with the diatoms, as caught from a small stream 
from the faucet in a muslin bag. The extreme 
tenuity and hyaline character of the filaments are 
the greatest hindrance to a more perfect examina- 
tion of them. They are seen to best advents 
with a stro igh and dark background illumi- 
nation ; suniigh adding much to the effectiveness 
of the observation. In alide No. 1, · using jin. or 


zin. objective, may be seen how regularly the fila- 
ments arrange themselves on the slide ; frequent 
those of one diatom crossing those of another, 


maintaining a radial position with some degree 
of preciseness. This fact alone would indicate 
a substance very different in character from 
the mycelium threads of an ordinary fungus. 
When the diatom is examined edgewise—that 
in front view—the filaments can be seen to 
from near the line of suture, but whether from the 
internal contents of the frustule or from the ring of 
the diatom I am unable to determine. If from the 
ing I have thought they might be silicious, 
although recent experiments show that they are 
consumed by the heat of an alcohol lamp. A 
of water containing a few of these diatoms p 
on a alide and allowed to evaporate under the. 
microscope is interesting, and lays a pheno- 
menon not shown by other diatoms that Iam aware 
of. As the. line of evaporation proceeds on the 
slide, the diatoms uently disappear instantly ; 
in some cases leaving the filaments attached to the 
glass, while in other cases, where there is but little 
oreign matter to interfere, they may be found 
beyond the extent of the drop, with the filaments 
read out as radially as if placed so artificially. 
1 the diatoms stand e for the water 
become sour, the filaments fall off, and may he seen 
scattered about the slide, as in No. 2. In some of the 
slides may be seen a few small discoids without 
spines, which, when alive in the water, seem to 
possess power to repel every light body from contact 
with them, so that a distinct transparent annulus as 
wide as the diameter of the diatom is ented. A 
little blueing placed in the water under the cover 
lass makes this more noticeable (see Ames ican 
onthly Microscopical Journal, Vol. IL, page 8, 
1882.) This year I have noticed for the first time 
that these small diatoms when dry have several 
short projections which, if in motion, would seem 
to be cient to oye go peA In ome cases 
the long filaments of S. Niagara have the appear- 
ance of being branched. My opinion is that it is 
merely an overlapping. 

. Badooek said Mr. Milla's ens were 
different from those which he had exhibited on a 
former occasion as occurring upon Surirella bifrons 
at Keston. These a to him to have a dis- 
tinctly peeudopodal , having movements 
very much like an amosboid elongation and oon- 
traction, whereas these now shown very much re- 
sembled the setæ of Actinophrys. The question in 
both cases was whether they represented 
life as being prolongations from the inner proto- 
plasm. So far as their appearance on the slides 
was concerned they might possibly ba foreign bodies. 

Mr. Hardy said that he had some of the speci- 
mens of Surirella taken at Keston, and bad o 
them quite re gerne He was not able to 
see that they any motions, and could say that 
they were certainly not sarcodic forms. 

Dr. Wallich said there was a complete anal 
between the specimens now shown and some w 
he exhibited about 20 years ago, to which he gave 
the name of Coscinodiscus Sol. He found his speci- 
mens in the Indian Ocean, and they were described 
and figured at the time in the Society’s Journal.“ 
Iu the case of the Keston diatoms he took them to 
be Epizoa, and thought that Mr. Hudson, writing 
from Australia, referred to precisely the same. 
forms; but they were also distinctly epizootic. In 
the case before them, there was no question in his 
mind about their being a portion of the animal 
itself, there being distinct apertures round the 
valves from which they were given off. He was 
now engaged in going over the slides which he 
presented to the Society, and found that all these 
specimens were amongst them still. i 

Mr. G.C. Karop remarked on an examination he 
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APRIL 17, 1886. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,047. 


145 


had recently made of the saliva in a case of hydro- 
poue he patient, a boy 12 years old, had been 
tten two months before any symptoms appeared. 
He was then brought to the Middlesex Hospital, 
where he died tho day after admission with all the 
usual symptomsand agonisinz tortures of this horrible 
disease. An attempt to administer chloroform was 
made during one of the violent paroxysms towards 
the end of the case, and about two drachms of saliva 
in a clean tuba as it dribbled from the 

mouth. Some covers were prepared in the usual 
manner, stained with gentian violet, and mounted 
in xylol-balsam. The specimens 


0 resented the 
following characters :—Epithelium in large quan- 
tities, most of the cells crowded with micrococci : 


bacilli of various lengths, and very variable in 
diameter, some bein Phic! 
slender. A fow showed evidence of formation 
and wera surrounded by a capsule. Micrococei 
abundant, in masses, diplococci, and short chaplets. 
Mr. Karop also exhibited a drawing of the Bacilli. 
Mr. J. Mayall, lun. exhibited the diamonds be- 
longing to the ruling machine of the late F. A. 
Nobert, a typical one being shown under the micro- 
scope by Mr. Powell. He said that in engaging to 
report to the society the results of his examination 
of the ruling diamonds, he had expected the task 
would involve at the most a few hours’ work with 
the microscope, using powers from 20 to 150 
diameters. In this expectation he had been mis- 
taken ; he had not found it possible to explain the 
nature of the diamond surfaces by mere inspection 
with the microscope. On calling in the testimony 
of “ experts in diamond cleaving, polishing, &o., 
the results arrived at had become still more compli- 
cated—one party affirming that certain surfaces 
were polished, whilst the other insisted that they 
were cleavage faces and not polished—so that he 
(Mr. Mayall) had almost despaired of the possibility 
of bringing before the Society a report to which he 
sould P ge himself. There wero ten diamonds 
with e arsed Two ree them were ee 
termed ‘‘ poin pyramidal fragments of diamon 
ing in points, and all who had examined 
them that one wasa piece of natural crystal, 
whilst the other had two cleavage faces and one 
„ face, all three faces untouched 
by the i ing these points,“ there 
had been no difficulty in deciding that none 
of the surfaces had been polished. Tho other eight 
diamonds each presented the general form of two 
faces meeting in au edge; the difficulty had been 
to decide whether the faces were in some cases (1) 
both polished, © both sleaved (“ cleavage faces’ 
unpolished), or (3) one polished and one cleared. 
The opinions of the diamond ex could not be 
reconciled, for in two instances they were in abso- 
late contradiction; one 
surfaces were polished, whilst the other party were 
equally positive that both surfaces were due to 


3 in, the British Museum, who had 
vay y undertaken to examine the diamonds, 
measure the angles with Fuess’s goniometer. 

In Mr. Fletcher 's opinion the two points were 
antouched by the mill; diamond No, 4 consisted of 
two cleavage faces meeting in the edge, and was 
untouched by the mill; in all the other cases one of 
the faces meeting in the edge was an untouched 
cleavage face and the other had been pelished, and 
in some cases an additional facet or two developed 
on that side: the alteration of the cleavage- 
angle he regardefl merely as an incident of 
the polishing. En résumé, there were seven 
diamonds, each having two principal faces meeting 
in an edge, one face in every case being an un- 
touched N olea face, whilst the other 
was polished ; one diamond two cleavage faces 
meeting in an edge, and both faces were untouched 
(unpolished) ; the remaining twe were points, 
not touched by the mill. e goniometer showed 
that in the polishing the angles had been altered 
from the natural cleavage planes by quantities 
varying from a few minutes up to about six 9 8 
and as no two were exactly alike it might be 
assumed that, as Mr. Fletcher suggested, ‘‘ the 
alteration of the angle is merely an incident of the 
polishing. and not a condition distinctly aimed at 
Herr Nobert. Mr. Mayall said that, in the face of 

. Fletcher’s opinion, he must withdraw the state- 
ment he had made at the previous meeting that 
some of the diamonds appeared to have two polished 
surfaces meeting in one edge. On closer examina- 
tion in Mr. Fletcher's presence, he found that 
V 

as impe po were more proba 

untouched, and therefore he now gave his 
adhesion unreservedly to Mr. Fletcher's judgment. 
Re the mode of preparing the ruling dia- 
monds adopted by Herr Nobert, Mr. Mayall said 


thick and others extremely | th 


rty affirming that both T 


he had no record save the diamonds themselves. 
The matter could only be decided by conjecture. 
After various consultations with diamond experts, 
he had come to the conclusion that diamonds, ex- 
hibiting under the microscope precisely the 
character of the seven edges to which he had 
referred, could be prepared from the fragments of 
m diamonds met with at avy diamond cleavers. 
o cleaver would select a fragment which would 
admit of two faces being cleaved to an edge of 
about win. or in. in length; one of these faces 
should be perfectly polished on the mill as near as 
might be el with the cleavage face; the other 
face should then ba cleaved again parallel to its 
former sar hye, so as to remove the edge, which 
would probably have been somewhat rounded by 
0 „ thus furnishing a new and probably 
sharper edge—a clean fractured surface meeting 
the flat polished surface ; the diamond should then 
be mounted in soft metal in a notch at the end of a 
ieoe of brass wire by means of a blowpipe. Such 
W of diamonds had but little commercial 
value. A diamond cleaver in Antwerp had esti- 
mated the cost of supplying them complete at less 
than ten shillings each. After referring to the 
various notes on the diamonds contained in Herr 
Nobert’s memorandum-book, Mr. Mayall said he 
had no doubt the publication of the data obtained 
from the examinations of the diamonds would 
further the interests of mierometry. Several ruling 
es existed both in Europe and America 
capable of dividing space as minutely and exactly 
as Herr Nobert’s machine; but most, if not all, of 
them refused to rule lines at all comparable to 
Nobert’s when the closeness exceeded about 50,000 
to the inch, and this was, he believed, mainly, if 
not wholly, due to imperfection in the diamon or 
in the method of ting its pressure upon the 
surface to be ruled. 


SCIENTIFIC NEWS. 


— 


HE death is announced ef Prof. Carl von 

Siebold, the eminent physiologist of 

Munich, where he had long been Professor of 
Zoology. He was in his eighty- first year. 


Mr. Frederick Field, F. R. S., the senior er 
in the firm of J. C. and J. Field, and one of the 
original members of the Chemical Society, is also 
dead. He was at one time Professor of Chemistry 
at St. Mary's Hospital, and filled a similar post 
at the London Institution. Mr. Field contri- 
tributed numerous papers to chemistry, and 
penned many valuable notes on the mineralogy 
and metallurgy of South America, the facts of 
which he gathered during the time he held the 
office of Vice-Consul at Caldera, in Chili. 


We have received the report of Commodore 
Franklin, Superintendent of the United States 
Naval Observatory, giving the usual account of 
the work done at the Observatory, Washington, 
by the different officers, and with the various 
instruments. The superintendent reiterates the 
suggestion of his predecessor, that there should 
be appointed annually a Board of Visitors, to 
consist of a small number of scientific men, 
whose duty it should be to examine into the 
conduct of the Observatory, and make such 
suggestions as might add to its general useful- 
ness. From the programme of work to be pur- 
sued this year, we find that amongst other tasks 
allotted to the 26in. equatorial will be observa- 
tions of the conjunctions of the inner satellites of 
Saturn during the opposition of the planet, and 
a compiete micrometrical measurement of the 
dimensions of Saturn's ring. Three drawings 
of the planet will also be made—one before 
opposition, one at, or near, opposition, and one 
after opposition. Observations of a selected list 
of stars are to be made with the prime vertical 
transit instrument in conjunction with the Royal 
Observatory, Lisbon, for the determination of 
the variability of latitude. 


The Académie des Sciences of Paris offers for 
the present, and three following years, a medal 
of the valuo of £120 for some important improve- 
ment in the theory of the electric transmission of 
work. The Bordin prize of £120 is also to be 
given for the best memoir ‘‘ On the Origin of 
Atmospheric Electricity and the Cuuses of the 

reat Development of Electrical Phenomena in 

torm Clouds.” The memoirs must be sent to 
the secretary of the Academy before June 1, in 
the year in which they compete. 


The grounds of the New Natural History 


dle, and cov 

It was found 
erect on leaves in colonies of 50 to 100, some more 
erect than others, and coming off the leaf freely. 
When loose, they appear very like large Conochilus, 
but sink by the weight of stalk. The body was 
campanulate and very slightly retractile. Hight, 
2mm. to 4mm. 

Mr. Cheshire exhibited a remarkable slide 
showing conductive nerve threads escaped from 
the sheath of the ganglionic chain running through 
the first three segments of the abdomen of Fespa 


vulgaris. 
LIVERPOOL MICROSCOPICAL 
SOCIETY. 


HE ordinary monthly meeting was held on 
Friday, at the Royal Institution, the Presi- 
dent, Mr. Chas. Botterill, F. R. M. S., in the chair. 
There was a large attendance. 
The miuutes of the previous meeting were read. 
Pat T. J. Lloyd, L.D.S., and A. Codd were 


* 


l bers of the Society. 

j Mr. J. 0. Thompson 1 880 to the loss sus- | Museum, at South Kensington, will shortly be 
tained to microscopical science through the death of | opened to the public, who will be admitted from 
Mr. Charles Vance Smith (son of the Rev. Vance the subway now being constructed along the 


Exhibition-road. The collection of fishes, insects, 
and British zoology will probably be ready for 
inspection by the next Bank Holiday: those 
collections in the new buildings already open 
were visited on Easter Monday by numbers far 
beyond expectation. 

In a paper contributed to Za Houille on 
explosions of firedamp and barometric falls, 
M. de J. Lebrun throws a doubt on their con- 
nection, He says that several English engineers 
and men of science have sought to establish 
a coincidence between great barometrical de- 
pressions and explosions of firedamp; but an in- 
spection of the tubles published by the French 
Commission on Firedamp does not appear to 
prove this. There are as many explosions at 
moments when the barometer does not vary and 
when it rises as there are when it falls. 


An electrical railway is in course of con- 


nsidered th 
5 o struction at the Alexandra Palace, leading from 


arbi standards of purity as regards organic t GLACE, | 
constituents, set up by somi water analysts as being | one of the gates to the buil itself, so that 
unsafe to use, without knowing the exact nature of | visitors will be able to avoid the up-hill walk 


from the entrunce. : 


The annual meeting of the Iron and Steel In- 
stitute will be held in London on May 6 and two 
following days. Dr. Percy is the president-elect, 
and will deliver an inaugural address on the 
first day, which will be followed by the reading 
and discussion of eleven papers, some of which 
will certainly be taken as read. Two of them 
deal especially with the coke-making process 
known as Simon-Carvés, which is now adopted 
to a considerable extent in the North of Eng- 
land; and a third paper, by Mr. I. Lowthian 
Bell, will inform the public of the value of such 
coke for iron-making purposes, as ascertained at 
the extensive works in the Cleveland district, of 


such matters Aud in deciding this the mi 
could help. He then proceeded to speak of investi- 
gations concerning the minute animals and plants 
in waters contaminated with sewage, &c., and then 
deacribed different modes of collecting aud examining 
waters microecopically, and urged the importance 
of further investigation, so as to ascertain how far 
the organised matters present in water are capable 
of developing disease, and how such organisms 
may be destroyed by various means, describing 
several modes which might be adopted in carryin 
out such inquiries. In conclusion, he mention 
impurities found in natural ice, aud also two 
methods of examination of rain and air. 

A discussion followed, in which the Rev. H. H. 
Higgins, Mr. Davies, an? the president took and 
a cordial vote of than! 3 was passed to the lecturer. 
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which that gentleman is the head. Three 

pers will deal with the subject of steel in re- 
Eton to its manufacture and its properties. 
The first of these, by Sir Henry Bessemer, is 
likely to cover the ground of the manufacture of 
steel generally, and will probably show the fit- 
ness of Bessemer steel for many purposes. 
Another paper, by Dr. Sorby, F.R.S., of Shef- 
field, will illustrate the microscopic structure of 
steel ; and a third paper, by Dr. H. Wedding, of 
Berlin, will afford information as to the mecha- 


aper on Natural 
anufacturing Pur- 
poses in the United States; and steel makers 
and shipbuilders will be interested in a paper 
5 by Mr. Parker, of Lloyd's, on The 
auses of Failures in Steel- plates.“ The Bes- 
semer gold medal for 1885 will be presented to 
Professor Richard Akerman, of Stockholm. 


A locomotive has been recently completed for 
one of the Brazilian lines by the Baldwin Loco- 
motive Works, Philadelphia, which is the second 
largest ever built. It is to run on a gauge of 
bft. 3in., and has cylinders of 22in. diameter by 


26in. stroke. The driving wheels are 3ft. Yin. in 
diameter, and are coupled to four other pairs— 
hence the is called Decapod.” pony 
swing truck leads. The total wheel base is 


24ft. Ghin., of which 16ft. lljin. is covered by 
the drivers; but the rigid base is only 12ft. 74in., 
the second and third pairs of wheels being with- 
out flanges. The boiler is straight, dit. sin. in 
diameter, with copper firebox, and 268 2in. steel 
tubes. The firebox is 10ft. lin. long by 394in. 
wide, and the total heating surface is 1,940 square 
feet. The tractive force is 279 pounds for every 
pound of effective pressure on the pistons. 


According to the Railroad Gazette, the longest 
train ever seon on the Lehigh Valley road con- 
sisted of 123 eight-whecled coal cars, all loaded, 
and it was drawn by a single engine. An extra- 
ordinary engine, or perhaps some mistake in the 
number of loaded coal waggons. 


According to Dr. Korah, writing in a Spanish 
pharmaceutical journal, Helenina, the principle 
of Inula Helenium, has powerful antiseptic pro- 
perties. It is sufficient to use it in the propor- 
tion of 1 to 10,000 parts to preserve very 
putrescible fluids. An egg, beaten up with about 
100z. of water, and treated with five grains of 
helenina dissolved in about 30 grains of alcohol, 
remained perfectly sweet for six days at a tem- 
perature of 82° Fuhr. Dr. Korab has made 
many experiments, and has found that helenina 
destroys organisms in infusions, and the aroma 
of the drug keeps away mosquitoes. It: is 
valuable in surgery, and has been used in medi- 
cine with advantage. Whether the common 
elecampane of this country will yield a drug as 
potent as the Spanish remains to be seen. 


USEFUL AND SCIENTIFIC NOTES. 
— — 


Preparation of Absolute Alcohol. — Dr. 
Sharp states that absolute alcohol is prepared in 
Ranvier’s laboratory by adding anhydrous cupric 
sulphate to 95 per cent. aloohol. Pulverised cupric 
sulphate is heated ‘to red heat in order to drive off 

the water of crystallisation; when cool the white 
powder is placed in a wide-mouthed bottle, holding 
about a litre, and three-fourths full of alcohol. The 
bottle is quickly closed and the whole shaken. 
After standing a day or more—with occasional 
shakings—it is decanted and the operation repeated, 
especially if the cupric sulphate shows much of the 
blue colour due to the reassumption of water. Asa 
test, a drop of the alcohol thus dehydrated may be 
mixed with a drop of turpentine on a glass slide, 
and examined under the microscope ; if no particles 
of water are to be seen, the alcohol is ubsolute 
enough for all practical purposes. 


Mercury as Ballast.—Some members of the 
New York Yacht Club propose to use as ballast, 
during the coming season, flasks of merc The 
idea that liquid ballast will aid a veesel’s progress 
by the impact of its swaying is very widespread, 
and was certainly in vogue many years ago, as Lord 
Neleon is said to have used it in naval operations by 
fastening casks of water from the mainstay for the 

urpose of increasing the speed of the vessel. 

ercury would form a superior ballast, as its 

heaviness would reduce the centre of gravity of a 

ht lower than an equal weight cf lead or irou, 

ut it seems strange that its liquid state should 
credit it with some letent means for augmenting 

the speed of a craft.—Krgincer ing. | 


LETTERS TO THE EDITOR. 


— — 
We do not hold ourselves responsible for the opinions oj 
eee „ requests thal al 


our 
communications should be drawn up as briefiy as possible.) 

AU communications shouid be addressed to the EpitTox o/ 
he Mom Maona 1d, 882, Strand, W.C. 

AU Oheques and Fost- fice Orders to be made payabie te 
J. Pasaxorr Epwanps. 

In order to facilitato reference, Correspondents, wher 
speaking of any letter usiy inserted, wil obliga bp 
mentioning the number of the Latter, as well as the paye cr 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects : For such a may 
have some particular knowledge and experience of th. 
nature of such a person or such a fountain, that as to 
other knows no more than what every ) 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks a vice 
from whence great inconveniences derive original” 
-- Kostaigne’s Kesays, 

—— 


HYPERION AND DOUBLE STARS. 


[24100.J]—I Ax much obliged to Mr. Sadler for 
his elaborate reply re 0 1 and Hyperion. I 
must acoept his decision that I did not see Hyperion, 
but a faint star in its exact position. I am glad he 
has given such full particulars of apertures with 
which only it has been seen. But is there any 
suspicion existing as to its variation ? The satellites 
of Saturn, which are easily visible to me, are, in 
my opinion, all variable in lustre. 

+ ee in his data of 0 Aurigæ the mag. of the 
close comes, as established by /3. in 1878, is much 
smaller than by O.F. iu 1870. B. is certainly right, 
for this very fact of its smallness threw me out in 
looking for it. I was looking for a much brighter 
comes, aud was astonished when I found it so 
minute. I think Mr. S. will find the notices of this 
star he refers to in 1883 do not refer to the comes 


at all. 

As to © X. 175, I saw it well divided, March 30, 
with 400 +; and w Leonis also, with same power. 

In Horne and Thoruthwaite’s ‘‘ Hints,“ a* Cancri 
is given as a test object. Webb does not 
mention it, and Proctor’s maps only show a and 
not a. What does the small 2 mean? The R.A. 
and D. is correct fora Cancri. I should like to 

ropound a query as to under-corrected mirrors. I 
believe most mirrors are left slightly under-corrected 
—that is, the central focus is longer than the mar- 
ginal. Now, the focus of a convex lens, uncorrected 
for spherical aberration, is just the same, and of course 
the focus of a concave lens uncorrected will be shorter 
for central rays— that is, the aberration is in oppo- 
site direction. If, then, a Barlow lens be made 
achromatic, but with a amall residuum of spherical 
aberration, it will correct the under-correction of 
mirror, aud will allow of an exact balance being 
obtained by moving it to and from the speculum. 
Ite compeueating power would be greatest when 
most within the focus, diminishing to nothing at 
the focal point. I think the performance of many 
slightly under- corrected mirrors might be made 
practically perfect by this meaus. 

Edwin Holmes. 


VISIBILITY OF THE 5th AND 6th 
STARS IN THE TRAPEZIUM OF 01 
ORIONIS, &c. 


[24101.]—Mn. SADLER,p. 298. Vol XL „asks me for 
dates on which I have seen the 5th and Gth stars in the 
Trapezium with a 3%in. refractor. The occasion to 
which I referred at Port Macquarie was on the 
evening of 25th November, 1882, 6! being at an 
elevation of about 60°. On subsequent occasions I 
have kept no record of dates. 

The telescope has really a trifle less aperture than 
I have named, the setting of the o.g. reducing it to 
3 65in., clear focal length 47in., ultazimuth stand. 
The o.g. is of excellent quality, giviug a perfect 
picture of a star disc under the highest power. 

Mr. Sadler is aor right in his supposition of the 
misprint referred to in tue concluding portion of his 


letter. 
Sydney, N. S. Wales. G. D. Hirst. 


SATURN. 


[24102.]—I mave lately mounted for myself a 
splendid 64in. Calver mirror. The definition and 
ease in observing hns surpassed my expectation ; 
and I would like to ask those in possession of 
larger instruments if Encke’s division has been 
seen on Feb. 7 and 18 and March 1 and 14 of pre- 
sent year? On Feb. 17, at 9.45 p.m., the definition 
of Saturn was very bad with a high power, so I 
used a low-power eyepiece, and had not been 
observing long when a beautiful meteor passed 
through field of view. I reckoned the curve was 
from 147° to 302° in eyepiece. I could not see any 
tail,“ neither was it visible to the naked eye, as 
I looked for it directly. I write this merely us u 
curious incident. Cau any of “Ours” give a few 
tests for the above? I find, in looking at ? Ma- 


joris, given as a test for 4in. o.g., I divorce this 
double with 200, very wide. I would like naked- 
eye tests. Aleph. 


0 AURIGZE. 


[24103.]—Iw consequence of the interesting letter 
(21065) dated February 10, 1883, of your corre- 
spondent, Mr. Sadler, I carefully looked at 6 A 
with my Siu. equatoreal. I find in my note book, 
under date April 2, 1883, the following :—‘‘ Co 
not make out Sadler’s companion at about 170° and 
50"; distinctly at times, saw his other at about 340° 
and 50; aleo saw the other distant one at about 
270° and 150. I tried Mr. Sadler’s faint star at 
about 170° 50", with all powers, but utterly failed 
to see it. With this exception, I had uo difficulty 
in seeing all the others mentioned by Mr. Sadler 
in his letter (24064) in your last week’s number. I 
am strongly of opinion that, at least, to my eye 
and instrument, the close companion (B) is much 
more difficult than it was in 1881, when I could see 
it well with powers from 350 to 600. I hope to ex- 
amine this group again, and if successful with Mr. 
Sadler’s companion, which I missed in 1883, to 
report in your pages. 

George Hunt. 

Hopefield, Alleyn Park, West Dulwich, April 13. 


PRESERVATION OF THE MIRRORS OF 
BEFLEOCTORS-FRESH WATER AND 
SALT — SMOKE — SUNSPOTS AND 
THEIR PERIODIOITY—NORWEGIAN 
LOBSTERS. 


(24104.]—Wrrn reference to Dr. Royston Pigott's 
footnoto on page 118, Vol. XLI., Iam quite unaware 
of any method of preserving the silver films of 
reflectors, and should be very glad to hear how it 
is done, if any reader could spare time to inform 
me? I had the ill luck to miss nearly a year’s 
ENGLISH MECHANICS, 80 perhaps it has already 
been referred to. If the process really preserves 
the film, it would go a long way towards making 
reflectors suitable for day use; but I am still rather 
doubtful of the adjustments in uneducated hands. 

Can anyone say by what laws fresh and eeawatee 
mix? Here, at the mouth of the Tyne, I often 
observe on fine days that the turbid current of the 
river, on leaving the piers that confine it, turns 
away to the north nearly at a right angle, according 
as the tide ia running, and thea forms a very dis- 
tinct brown ribbon, which keeps its original breadth, 
or at least spreads out very little, and gradually grows 
fainter and fainter (I suppose as the mud held in sus- 
pension is deposited), till it disappears some miles 
away at sea. Now, no doubt, fresh water is lighter 
than salt, and should therefore float on its surface; 
but, if it really does so, £ cannot see what preveuts 
it from spreading laterally, as, to float on the sea 
at all, implies to be on a higher level than the 
sustaining fluid. Does cohesion come in, or what 
is the force that retains this brown ribbon of water 
within fixed limits? It is a most remarkable sight 
on a fine day, when the sea is calm aud the wind 
in the east. With a wind from the south-west there 
isa much more explainable and uupleasaut phe- 
nomenon—namely, the coming down of a vast 
cloud of smoke from the riverand Newcastle, which 
fills the air with smuts, and blots out the sea and the 
sun. If I were a member of the Statistical Society, 
[ might amuse myself in calculating how many 
milliovus of foot- pounds of energy were daily dis- 
appearing in the form of smoke; but as such a 
computation would have no very practical effect, I 
forbear. With coals at 128. a ton, human nature 
will not consider the future. 

There have been splendid groups of spots on the 
face of the sun during the present year. I confeas 
myself wholly unable to trace tho 11-years period, 
though I am ready to believe iu it on authority. 
But the activity of the sun’s envelope should 
very visibly decreasing now, and yet I have onl 
once this year seen its face pure of spots. And 
generally look ont every fine morning. 

Is the small Norwegian lobster known at all in 
the South of England? It is a cheap and pleasant 
article of food here and in Dublin. In both places 
the inhabitants call them “ prawns.” 

Tynemouth. Garrison Gunner. 


THE ROYAL ASTRONOMICAL 80- 
OCIETY’S “ MONTHLY NOTICES” FOR 
DECEMBER, 1884, AND MARCH, 1888. 


[24105.]— May I be allowed to call the attention 
of your readers to the very interesting character of 
the information contained in the above-mentioned 
periodicals of the dates referred to? If your many 
amateur readers fail to possess themselves of a 
valuablo amount of knowledgo by their perusal, it 
must be their own fault. They will find, in the 
latter number, a mass of figures extending from 
pages 348 to 373 inclusive (i.e., 27 pages), which 
would take them twelve mouths’ hard toil to de- 
cipher, aud more thaa that period properly to ap- 
preciate. But if not satisfied with that, they may 
turn their attention to a chronicle of figures em- 
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part doa spectroscopic results for motions of stars 
in the line of sight obtained at Greenwich,” which 
must be equally fascinating to anyone who can 
revel in 13 pages more of closely-printed fi . 
Add to this, there is a well-assorted list ot No 

and corrections to Sir W. Herschel's Memoirs,“ 
most instructive and agreeable to all who delight 
in Sir John Herschel’s valuable synopsis. ut 
some more excellent 788 is obtained on refer- 
ence to the 17 pages (pp. 298-316) touching the 
star-places in the Nautical Almanac. The ions 
of the December number which are so valuable to 
those who have leisure to visit the Cape Observa- 
tory will be found in the 22 pages wherein are dis- 
cussed the Systematic Errors of the Cape Transit 
Cirole, for possibly they may learn by this means 
how to regulate their ‘own instruments at home, if 
only they have funds at their disposal for the pur- 


pose. Amateur Astronomer. 
Preston, April 11. 


THE SOLAR DIFFRACTION SPEOTRO- 
SOOPE AND STAR-SPEOTROSCOPE. 


oo RETURN my sincere thanks to Mr. 
H. Haren for his full and lucid communication 
regarding the construction of the solar diffraction 
epectroscope. Through information which comes 
to me from various sources, I am satisfied that his 
letters on this subject have aroused the interest of 
many amateur workers, several of whom will 
assuredly construct instruments upon the principle 
he has described. Shortly after Mr. Haren had 
first drawn the attention of our readers to this in- 
teresting subject, I procured a grating similar to 
the one he is using, and, aided by some hints from 
our kind and ever-obliging friend, Mr. Brashear, 
mounted it for experiment in a simple way at first, 
deferring the construction of a more perfect instru- 
ment till I could have the benefit of the fuller in- 
structions which Mr. Haren has since so obligingly 
furnished. Even with the rough and imperfect 
model above mentioned, my experiments were most 
satisfactory; the results quite surprising me. I 
hope before very long to have completed a properly 
made spectroscope for this admirable grating, 
which, indeed, deserves the best and most careful 


momig 

In r 85 Mr. Edwin Holmes (letter 23848, 

. 539), g to say that in reciting some of the 
other“ a 7 of a small star spectrcacope, 
I fear I shall only be enumerating uses with which 
he and others are already quite familiar. How- 
ever, as he puts the question, I may mention that 
an instrument such as he has constructed will show 
not only the spectra of stars and nebulæ, but those 
of the planets also. Doubtless before this, Mr. 
Holmes has tried his spectroscope on Jupiter and 
Saturn. In the brilliant 1 of the former, 
the dark lines are beautifully shown without a slit, 
while in the fainter light of Saturn many lines are 
still visible. No doubt comets would give interest- 
ing spectra, though here I do not speak from ex- 
pna In connection with all these objects, the 

ints relative to comparison of spectra given in 
Browning’s ‘‘ How to Work with the Spectroscope 
might be turned to useful account, and would 
probably be fruitful of interesting results. 

Then removing our cylindrical lens and substitut- 
ing a elit and collimator—adding, too, if possible, 
asmall observing telescope, we are ready to ex- 
amine and study the lunar spectrum, and, toa 
certain extent, that of the sun. In this latter the 
bright lines of the prominences may be readily seen 
by a little management. 

It seems needless for me to speak of the suita- 
bility of our modified instrument for exhibiting the 
simpler chemical and absorption spectra ; but Ima 
say that a small equilateral prism fixed over half 
the slit is an addition readily made, and one which 
renders possible with very simple means some in- 
teresting comparisons of dark solar lines with those 
of terrestrial elements. Nor should the auroral 
spectrum be forgotten; nor the study of those 
atmospheric lines which give to the spectroscope its 
valuo in meteorology. 15 fact, the possessor of a 
small instrument, such as Mr. Holmes’s, may con- 
stantly turn it to use in one way or another with 
results which, though trivial to the possessors of 
powerful batteries of prisms, are most interesting 
aad instructive to the amateur worker who is con- 
tented, or even delighted, if his experiments be 
moderately success e student unprovided 
with instruments may peruse half a dozen volumes 
treating of dark lines, bright lines, and so forth 
with but a partial understanding of the significance 
of what he reads; but let him see these things once, 
and I doubt not he will find he has thus acquired 
& far deeper and truer insight into his subject than 
he could ever have gained by reading only. 

I regret my inability to aid Mr. Ho with 
advice as to the best form and position of the 
cylindrical lens. Doubtless, some of our optical 
correspondents can assist him. So far as my very 
limited experience reaches, I believe that convex 
cylindrical lenses are used conjointly with alits, 
Tork, placed at some distance in front thereof. 

er and Schellen, however, found advan 
to result from placing the lens in the path of 
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rays just before the eye receives them. In the 
McClean star-spectroscope the lens is, for obvious 
reasons, concave and situated close in front of the 
compound prism. Neither do I know of any means 
for vie J the spectra of double stars other than 
by the use of a powerful telescope of long focus, 
and, of course, à slit-spectroscope. Mr. Holmes 
idea in this direction was ingenious, but he could 
hardly expect it to succeed, sce s possibly in the 
case of two stars much more widely separated 

the components of y Andromedo, and it would also 
imply grea t care in the focussing and other ad- 

en 


On p. 378, Vol. VIII. of the E. M.,“ appears a 
device for showing star-spectra ; but its action is 
not at all clear to me, since it is stated to consist 
only of a pami and a Hayghenian e. p. of high 

Still, as th 


A 30-LIGHTER SERIES-WOUND 
DYNAMO. 


iota bl gt following brief sketch of adynamo 
put up by a friend of mine, which is doing excellent 
work, may be of interest to Anglo-Dane,” W. H. 
Eaves, and others who are thinking of erecting 
dynamos for private use. 

While fully agreeing with W. H. Eaves as to the 
‘superiority of compound shunt winding wherever a 
varying resistance is likely to occur in the circuit, 
yet I feel that to amateurs the greater 5 
and easier make of the series-wound dynamo will 
ever make it a favourite. I cannot follow W. H. 
Eaves as to the jerking of the cog armatures; I 
can only say that I have never noticed such to 
occur. 

The dynamo under consideration consists in a 
cog armature, 7in. diameter from cog to cog; thick- 
ness of ring, lin.; outside diameter of ring (ex- 
clusive of cogs), 5jin.; thickness of cogs, in.; 
depth of channel, Zin. ; number of cogs, 12; width 
of ring, bin. Wire on armature, No. 14, double 
cotton-covered in six layers, about 70ft. to each 
channel, or 840ft.—say, 18 lb. The total resistanoe 
of this wire was 1°44 ohm, but the running resist- 
ance was only 0:359 ohm. The field maguets con- 
sist in two bars of cast iron, carefully annealed, 
slightly oval in section, being 4in. in tho longest 
diameter by 3in. in the shortest diameter, the 
length of the wound portions being exactly lft. in 
ach: These fit into two pole pieces of soft iron, 
bored out to receive the armature. When fitted, 
the pole piece is to form a cube Sin. high, 10in. 
wide by 5}in. deep. A heavy cross bar of cast iron 
is bolted to the top ends of the F.M.’s. 

The field magnets are wound with 96 coils of No. 
12 wire, seven layers deep, the entire length being 
about 1,680ft., or 63lb. The resistance in series 
was, as nearly as possible, 1°53 ohm, or about 
five times as great as that of the armature when 
running. 

Driven at a speed of 1,400 revolutions, this little 
dynamo lights easily and well 30 20-candle power 
Swans. After a four hours’ run, the machiue was 
sensibly hot, but not too bot for the haud to bear. 
The E.M F. at terminals was 56 volts; the indicated 
current was 30 ampères. The dynamo is driven by 
a 2} horse - power engine, which is certainly not 
overtaxed. 8. Bottone. 


“ ENGINE-MAKING AT HOME.” 


[24108.]—Ix reply to “X.” (letter 24093), the 
only objection which I see to the use of gas for 
small boilers is the expense. It does not follow 
that because gas is cheap when used as an expan- 
sive agent in engines, it would be cheap when em- 
ployed for heating purposes. Im the best-con- 
structed boilers llb. of coal will evaporate 10lb. of 
water; but if we take the evaporative power of 
coal gas as equivalent to 1:311b. of water per cubic 
foot of gas (given in D. K. Clark’s Rules, Tables, 
and Data) 1,U0U0ft. would be required to evaporate 
1, 310lb., being therefore the same amount of work 
which could be done by 1311b. of coal. But 1311b. 
of coal at, say, 8d. per cwt., would cost only 9 3d., 
against, perhaps, 33. per1,000ft. of gas. This isa 

ood and sufficient reason why coal gas is not used 
in boilers. But I thiuk, in an amateur's workshop, 
it would still be advantageous to employ the cleaner 
agent; not only as being cleaner, but for the reason 
that it can be quickly turned on and off. The lights 
could bearranged much asthey are arrangod around 
the interior of a cooking stove. 

With respect to the second query, the reason 
why oscillating cylinders of the model-maker’s 
type are not used for larger engines is, that there is 
no chance to render them steam-tight for any length 
of time. When the faces begin to wear, the steam 
must escape. Oscillating cylinders, to be service- 
able, must have the points set in trunnions where the 
valve case can be furnished with stuffing boxes. 

As to the rate of speed of a small engine with a 
pressure of from 101b. to 301b., you clearly cannot get 
more work out than you putin. The limit to ot pti 

| is governed by the pressure, and the strength of the 
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mo ; 300 revs. minute, is a high 

for Gin stationary 9 and, N 
motive pistons have a much higher rate of travel, it 
must be remembered that all the moving parts are 
very strong, and the steam of a higa apg ene 
about. Theonly engines that 1,600 revs. per 
minute are the three-cylinder ones of the Brother- 
hood type, and then only those of the smallest bore. 
Steam of high pressure is used, and the pistons are 


than | not moved by a directly reciprocating rod, but by 
are 


an eccentric. They run at a terrific speed, and 
therefore used for dynamos and centrifugal al pumps, 
where space is a consideration. This is the only 

of engine in which it would be possible to attain 
1,000 revs. and more per minute. J.H 


LECLANCHE BATTERIES. 


~ [24109.]—Ir may interest some of your readers, 
especially amateurs, to know how the above bat- 
teries can be made of an efficient character, and at 
a reasonable rate. The following gives the cost of 
a sot I have just completed, having had a similar 
set in use for many months :— 


8 jars, Stiff and Sons, 85 A., at 6d. 
8 porous cells Stiff and Sons, 
„ Sees toriese 
, headed, Blackwell’s, 
6 x , at Is. * 
8 zincs, my own make, 8lb., at 6d. 
6lb. coke, Griffins, at 4d. ...... 
4lb. manganese, Griffiths, at 6d... 
lb. sal-ammoniac, Blackwell’s, 
at 8d @eoeveneveovaueeeo eee 
Amalgamating Zincs ....ceceeeee 
Connecting wires, solder, tallow, 
paraffin, sealing- wax, 


„ % %%% 2 
0 


8 cells, at 38. 9d. each £1 10 


The jars are greased an inch deep at top inside, 
to prevent creeping. The cells are ed Iz in. 
at top, using a small bore lead tube as an inverted 
siphon to let out the air from the inside when dip- 
ping the cell mouth downwards in the melted 
affin. The zincs are battledoor slated, 7in. 
ong, the blades being 44 x 2§ and jin. sr 
thinned off to the edges, and weigh one poun 
each. A hook soldered on the shank hangs them on 
the edge of the jar. Three inches of the blade are 
amalgamated, the remainder and the shanks coated 
with sealing-wax varnish, as also are all the wires, to 
keep them from the action of the inevitable am- 
monia fumes. 

The connectors I use are those figured at p. 340, 
Vol. XXIX., with the improvements as at p. 367, 
Vol. XXXVII., which are most convenient in use. 
The sal-ammoniac used is half a pound to each 
cell, aud one pound dissolved in hot water added in 
equal quantities to each porous cell, in order to 
start the battery quickly, and the jars are filled so 
as to cover the amalgamated portion of the zincs. 

This makes a useful, cheap, and powerful bat- 
tery, easily examined, cleaned, and re , and 
one which I prefer to the well-known g pa f 

0. 
A NEW INEXPLOSIBLE BOILER. 

(24110.]—A BOILER of a new p, which re- 
ceived the name of Générateur Tricyclique Inex- 
plosible, has been invented, which differs from all 
those hitherto produced. The metallic surface sub- 
mitted to the action of the fire does not touch the 
water.; in no condition can the boiler get red hot ; 
it is enveloped all over by the same temperature, 
hence an immense vaporisation. Steam can 
produced to the very last drop of water without 
the least danger. The spheroidal state, the decom- 
position into gas of the water, the elicitation of 
electricity in the metal, are thus avoided ; the tre- 
mendous loss of heat now existing is diminished to 
such a degree, that with half the usual quantity of 
fuela power more than fifteen times greater is 
obtained, and the steam- pressure can rise at will to 
10, 15, 20, 30 atmospheres, and more, without fear 
of explosion. It appears that with some modifloa- 
tions the 0 2 can be applied to existing 
boilers, but with less advantage. 


Oh. Rabache. 
Morchain, Somme, France. 
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INTERCHANGEABLE MANDRELS. 


(24111.]—I must apologise to “E. J. S.” if I 
have mis-read his letter. I am glad to see that ho 
does not advocate a long cylinder - fit as a substitute 
for the Edmunds’ wide mandrel face with a view to 
prevent angular variation. But in this case, the 
questions raised by E. J. S.” are merely of 
theoretical ae and I am not the man to aseist in 
discussing them. 

The zeneka] propositions set out in the first part 
af E. J. 8.’s”’ letter I fully admit, and I have 
already said that as we extend our ing s 
so we diminish and lessen abrasion. If the 


cylinder. base were, for the sake of argument, 
by E. J. S.“ a foot long, this axiom 


would still 


148 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,047. 


APRIL 17, 1885. 


hold good. But E. J. S.“ seems to forget that 
elongation of the cylinder base involves also the 
elements of time and distance travelled, as well as 
the division of the pressure overa larger surface, and 
the result is, that hi argumen! is a fallacy whether 
he extends the cylinder toa foot, or only, as he 
proposes, to an inch. The distance travelled and 
time taken upin screwing surfaces an inch long over 
each other are new elements in the problem, and 
have not been tsken into account by E. J. S.“ If, 
also, we put a cylinder base of one inch in length on 
our mandrel, we have an impracticable construction, 
and, as E. J. S. expressly disclaims advocating 
it, what is the use of my attempting to discuss such 
a construction of mandrel head p 


The . whether ‘‘ two conical surfaces offer 
less difficulty in the attainment of truth than four 


In mr judgment, “ F. J. S. N is rong in mye 
my judgment, . J. S.“ is wron sa 
that this is 80. If conical purtases can be ground in 
together, it would be true; but in the multiple 
fittings,” which are required for mandrel heads, Dr. 
Edmunds is perfectly correct in saying that the two 
coned surfaces are less easy to make and less sure in 
their action than the four Pitas, rg? surfaces 
which he advocates. It seems to me that E. J. S.“ 
has not fully stadied the valuable pa which 
have been written by Dr. Edmunds on these points. 
I confees that I have perused Dr. Edmunds’ papers 
in the Journal of the Amateur Mechanical deu 
o. 26) and in the Ex LSR Mecuanio, with m 
beip to a clearer understanding of the principles of 
our transfer chucks and inter ble fittings. 


The analogy which E. J. S. draws between 
the interchangeable drills which I have for many 
years made does not hold. These drills have a long 
eone of great acuteness, and offering a very large 
contact-surface in proportion to their cutting edges. 
With a face-plate on a lathe mandrel these propor- 
tions are more than reversed, and, therefore, the 
Paine < principle of fitting would not a ply. 
Gen pgs of this kind are often very misl 3 
As a practical man, I think that the coned mandrel. 
head will never compete with the screw-nose, and 
I believe that the Edmunds model mandrel-head, 
With its wide face for eliminating angular variation, 
and its 3 for excluding eccentric 
variation a vast improvement upon the best 
mandrel-heads hitherto constructed. If this be so, 
we are Only interested in pointe of detail, and on 
of these points which I am still de g is 
whether the nose-thread should have eight or ten 
turns per inch? Considering the large use of wood 
chucks, there is much to be said for adopting a 
thread of eight turns per inch, and then reducing 
the bore of the mandrel. From a private note 
which Dr. Edmunds seat when he lent me his 
model, I believe that he thinks this also. Will our 
contributors help us by giving their attention to this 
In cutting V screw-threads with a milling- outter, 
the correct practice is mpl ai Use the milling- 
cutter for removing quickly the abundance of 
material, not for finishing ; the point-tool for bring- 
Og up accurate sides, and the V lap-wheel for 
ting on the polish and the dead —no mere 
—and that must 


; the abrading material cuts away where 


thread is not hard, but about epring temper—a 


Turns round and suggests that, because m 
lathe mandrel-noses are soft, my tools are bad. 
Mr. Wenham either knows nothing about lathe 
mandrels, or he has said what he knows not to be 
true. When brought to book by me he simply 
runs away,“ and writes about other matters. As 
I have already said, every reader who has a fine 
ornamental lathe, made either by myeelf, or 

Holtzapffel, or Evans, will find that the 


soft; yet Mr. Wenham neither retracts nor 
apo A 
Mr. Wenham’s rigmarole, about softening tho 
nose with a red-hot poker, can only amuse practi 
men. We never soften the noses at all, because 
we never harden them. We have methods by which 
we harden absolutely our mandrels on their running 
parts without bardoni either the nose or the 
pulley portion. When Mr. Wenham is apked to 
give the addresses of the best lathe-makers who 
now turn down their hard steel mandrels by a 
diamond splinter,” he makes a paltry excuse about 
not wishing to advertise his friends y mentioning 
their names. 

ihe: ially-constructed Moan? I Sie E 
was, eve, Originally e for ose 
Whitworth and Company, expressly for tap-making. 
It is now to be had as a regular article in commer- 
cial use. I have used it for making my mandrel- 
taps for several years with the utmost satisfaction, 
and will send Bow” a sample if he gives me 


his address. 
Griffin Works, Norwich. Edward Hines. 


INTERCHANGEABLE MANDRELS. 


1211 2 )—Lerrer 24077 contains a question as to 
what are the requirements for making chucks in- 
terchangeable, and I am able to give the correct 
answer, which I do in this wise—viz. :— 

1. As to “a cone-fitting |query—what is the 
proper angle f] to act as a guide to the chuck,” I 
answer, Have nothing whatever to do with a cone- 
fitting at all. 

2. A shoulder to prevent the chuck jamming 
on the cone.” Have a shoulder by all means. A 
true one, of moderate width. If you are in the 
habit of making chucks out of plank-wood, a 
broader shoulder is desirable than is required if you 
use metal chucks. In the latter case ain. is suffi- 
cient for a non-geared bin. lathe with jin. nose, 
and one }in. is ample for a geared lathe of the 
same ht of centre, with lin. nose. 

As to the screw (not necessarily good Aring) to 
hold the chuck to the shoulder.” Answer, I am 
not in favour of tight fits for the screws, and th 
may be very slack fits indeed, and yet gocompliah 
all that is desired of them, subject to one only con- 
dition, and that is that they are good screws. 

If i, have a good screw-nose to your mandrel 
—and I fear that not many are to be found in a 
thousand to deserve the title—you may go on your 
way rejoicing, and consider yourself perfectly in- 
dependent of all other centralising arrangements. 
If your screw is not well cut, no cylinder-fits or 
cone-fits, or any of those jims will be of the 
slightest avail towards the accuracy at which folk 
are now aiming. I never yet saw one so bad that 
it was not quite within the limita of correction by 
a few judicious touches in a scrowing-lathe. It 
caunot be done o ise. 

Now I wish to say, once for all, that I do not 
intend to be led into any discussion : that has been 
done all ready to my hand, and I am not going to 
bother mult going through all that has been 
hi 55 17 say he do not ones as an opinion 

tas w ow from every- practice, an 
what I know that I know. 7 J. K. 


124113.I— WI have to thank E. J. 8.” for 
some ably-reasoned letters on the question of coned 
mandrel heads versus the screw-nose and mandrel- 
face, and for an interesting critique upon the model 
mandrel head which I have suggested. The question 


ed | of coned mandrel heads is one of great workshop 
e discus- | Pre 


importanoe, and I shall follow carefully th 
sion which will probably ensue among practical 


men. 

In case of sudden stoppage of the lathe, it seems 
to me that the cone and bayonet-catch will be 
unable to hold ‘the chuck on safely. In one case 
where such a coned mandrel-head was in use, Í 
have heard that an accident happened, and that a 
fiying sen a injured a man severely. The fact 
that none of our great engineers have adopted so 
pry ee and obvious a principle in. the construction 
of their foot-lathes is also heavily in favour of the 
peene superiority of the screw-nose and faco- 


g- 
I think that the one-cone fitting, though so simple 
in theory, is more difficult to © so as to fit sclid 


from end to end than the two rectangular surfaces. 


cal | As I have shown in a former letter, these multiple 


fittings cannot be perfected by grinding in. 
The dead centre turning must always be more 
certainly accurate than turning on the live mandrel 
and one dead centre. The live mandrel must be 
truly concentric and quite in line with the poppet 
centre, and this is difficult to insure. In ordi 
metal cylinder-turning, the live centre is not rigidly 
attached to the work, and acts only as a turmspit 
for work which adjusts itself by a sort of Hooke’s 
joint to its own axis between the Jive and dead 
centre. Here the live centre needs only to be 
le being perfectly in line in not necessary. This i 
1 g in line is not : i 
next door to turning between dead centres. Turn- 


nose is ing in air also gives great accuracy. 


It occurs to me that E. J. S.“ has in some 
points allowed his algebraical forms of thought to 
carry him on to conclusions which may be fallacious 


cal | by reason of the fact that his premises are more 


rigidly defined than his conditions can be. In one 
point (Fig. 5, p. 85 would ask E. J. S.“ to consider 
whether the Ene .A. should not be reckoned each 
way alternately instead of only one way? I think 
that in every case the hold upon the chuck will be 
from the bite fone south a of 2 Ser 
to that point of the periphery ace-zone, 
which 5 1805 therefrom in longitude. The south 
side of the screw-thread at C will only bite when 
the resistance at B acts. When the resistance at D 
acts, then the bite of the screw-thread will be on 
the other side. ; ; 
This would make a vast difference in the com- 
paruo n, though practically the solid bite which will 
got ia all oa upon my mandrel surpasses 
anything that can be got on the coned head. But 
Is follow the remarks of practical experts with 
great interest. Another question as to thread- form 
for lathe-noses was raised by me (“ E. M.” No. 


892, April 28, 1882), but hitherto has passed with- 
out discussion. In that letter (19973) I gave the 
following drawing :— 


This thread was used by Sir William Armstrong 
for the breach pieces of his rifled cannon. It has 
the biting side normal to the axis of the cylinder, 
and the other side at 45°. By rie! the angle 
so as to allow for truncation, this thread may be cut 
in the square, and therefore as deep as the length 
of its base. It is the strongest of all threads; it 

incurs no wedging, and the least ible abrasion. 
If in this discussion we mix up the coned mandrel- 
head with one upon a different principle we shall 
all be at sea. The complete discussion of coned 
ractical and 


roon for improvement ” upon the model now before 
us. The only points that I see o for further 
consideration are the thread-rate, the taper of the 
oentre-cone, and the outline of the shoulder. If the 
screw -thread have eight turns inch instead of 
ten we get a thread less liable to Jam the metal chucks 
on, and better for the wooden chucks so largely 
used in all delicate work. In this case the 
would have to be reduced from ‘din. to bin., o as 
to leave more substance in the noee for the deeper 
thread. E:. J. 8.“ seems to take about the same 
taper as I have done for ooning out the nose, but 
on this there has not been uate discussion. 
What taper is used for the Morse drills and for the 
American chucks? For the model mandrel-head 
we require a taper which will hold the centre firmly 
without being so acute as to endanger the spreading 
out of the mandrel-nose under any reasonable 
agure can be given between centres. 

my model the nose is turned out at 5° from the 
lathe-axis, and so as to leave the base of the hollow 
cone bin. in diameter. If the mandrel-bore is 
reduced to Jin. the ccne would have to be reduced 
to a base of ‘din. in order to leave 8 
substance in the screw- nose. As to the shoulder of 
the mandrel, the question is whether that might 
not be squared down further, so as to keep its 
outside diameter to 2in. The eccentric plate for the 
ellipse chuck has to be considered. 

At page 124, T. U. L.” gives us a charming 
and * sketch for a combination 
of the screw-nose with double-coned centrin 
surface. Theoretically, this is perfect, and it 
most artistic. But, in practice, there would be se 
much difficulty in locating the four coned surfaces 
in their axial distanoe, that I fear this construction 
must be shut out from a design for multiple fittings 
where final grinding-in is not admissable. 

James Edmunds. 


LATHE MATTERS. 


[24114.]—I musr reply to Bow in some 
as he has such an astonishing memory for ol 
utterances of mine, some of which I may now 
regret, and many of which I have forgotten long 
ago. The letter to which he refers, in Vol. XVI., 
I see, from our old friend, the late H. B,” 
that it commences by saying that he is not 
“J. K. P., and does not pretend to possess prac- 
tical information approaching his on lathe-making, 


as his own experience dated back only 


Arnu. 17, 1885, 
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a-century. Well, I am not quite so old as that, 
yet it is forty years this month since I was head o 
the workshop at King’s College, and it is not much 
less than thirty-two years since I first wrote “ Civil 
Engineer after my name. So Iam now getting 
towards that period of existence at which I dare 
say I may be thought a bit of an old fool, and onl 
fit to poke fun at, just as, when I was younger, 
fear I was too much inclined to think of “H. B.” 
I t it now extremely. 

llow mandrels, such as that letter describes, 
used to bo in Taue some years ago, and something 
like them is, I am told, made in America now. Mr. 
Clements had several, that descended to his nephew 
Mr. Wilkinson, and T have now one that was copied 
from them. I would not make another, and though 
I like that fitting for drill-spindles used in slide- 

Ido not hold in the least with the need of 
having any such fitting with cylinders or cones for 
lathe chu vided always—and this is abso- 
lutely essential—that the screw-nose is well cut. It 
must be done in a screwing-lathe, as it is impossible 
to do it by hand. I have two pairs of mau 
one pair of lin. and the other of jin. diameter, each 
with Whitworth’s ordinary bolt-thread, which is 


the t thread that can be found, a 
by“ t, that which will endure the most wor 
with the deterioration ; and those four noses 


the chuck for ańother purpose, I am not able now 
to exhibit. The other two are likewise so accurate 
that I make and finish the chucks intended for one 


very 
ting zone,” only that I 8 lest a zone 
turn out after all to be a piece of a plane, 
and not of a cylindrical surface, and I therefore be 
)—well, say a groove, in a cylinder, with 
the slide-rest stationary, and your cutter running 
ina © dicular to the axis of the cylinder, 
you do get a groove which is the counterpart of the 
alert and in this one instanoe no attention 


Eee to height of centre. The only other 
which you obtain a counterpart of the 
cutter is when the cylinder is stationary, and the 
cutter placed and moved horizontally. You then, 
py ap tron the groove at intervals, get a thing 
a fluted column. When the cylinder revolves, 
and cred 4 Fee as in 
screw: the n ap to a counterpart 
is gained by placing the cutter at the same angle 
as that which the desired thread has at its mean 
depths, but as that angle is not the same as the 
angle of the top of the thread, nor yet as that at 
the bottom, the result is that the groove, when 
completed in outline, is not like the cutter that pro- 
duced it. In this case the strictest attention to 
of centres is imperative, or the thread will 
psided, in addition to its other defect. A cutter 
made for a screw of any particular number of 
threads will not do for any other number. 
As to poppet eylinders, and tightening the same, 
I very seldom take the trouble to tighten mine, 
which happens to fit, and has the steady - pin verti- 
cally under the top set-screw. I think for small 
lathes the screw on top is handiest, but in big ones, 
where the work is often swung into the lathe by a 
crane, it would ran risk if so placed. I once 
saw one which had three sliding keys inserted 
between the cylinder and the barrel, and forced up 
by what on a steam pipe would be called a union, 
3 was screwed on to the projecting nose of the 


Mild steel, ‘‘ homogeneous iron, or Bes- 
semer steel is now sold by Pfeil and Co. in 
Broad - street, Bloomsbury, and in St. John-street, 
Clerkenwell. I believe it to be very various in 
quality from different makers. I have some that 
came from Vickers’s Don Steelworks, Sheffield, 
some years ago, that turns like annealed cast steel, 
so hard is it. Some from Pfeil’s is as soft as char- 

iron. I have had mild-centred steel from 
Stubbe’s and from Vickers’s. I am told that it is 
mild steel with an extra treatment in the carboni’ 
sing furnace, or is it carburetting? I know not. 

he fitting referred to in last paragraph but two 
of letter 24074, is very like one that I have used 
for the wrought-iron lever handles of a paing, 
machine screwed into a central boss, and for that 
C I think it 
would be a very bad one for chucks, and * 
difficult to fit. J. K. P. 


lie 


g 


th | should be equal-sided. 


LATHE MATTERS. 


124115.]—Ix reply to Bow ” (24073), T have to 
state that as Bessemer steel now su ed 
iron for the spindle work of all small ines, it 
is kept in stock at most of the large ironyards, 
such as Moser’s in the Borough, but they will not 
gut a piece off a bar for you. ere is also a fine 
mild quality, suitable for o mandrels, known as 
Atlas steel, as made at the Atlas Works, Sheffield. 
The special steel with the mild core, mentioned 
by Mr. Hines, cannot be cast steel, and therefore, 
as it is not homogeneous, I would rather not use it. 
I know of no process by which an ingot of steel can 
be cast with a mid oentre, and poor steel car- 
bonised up to get it to harden is fit for nothing as a 
tap, or any cutting tool. I can recollect the time 
when a bar of blistered steel (that is, all covered 
with bosses just as it left the cementing trough) 
3 serie with nee from a weldi g heat, 
was thought good eno or some cutting ; 
these bars, of course, an iron or soft centre. 

As to the milled and lapped screw- 
thread, the argument seems to be drifting into the 
ways of doing it, instead of the question of utility 
an icability. What is the use of making a 
milling cutter of the true curve and shape,” to 
fit the form of the thread, or that will drop through 
somehow? This cutter, with a distorted periphery 
should have every tooth or cutting edge ieved 
backwards, in order to be an efficient workshop 
tool, and this would have to be done by hand- 
filing—a most careful piece ef work. Any work- 
man that would waste a week of his employer's 
time in attempting to make an accurate screw b 
such means, would forfeit his character for skill, 
and perhape his place too. A lopsided thread fora 
mandrel-noee is not desirable, as a chuck or piece 
of work has sometimes to be tried on the reverse 
way, and for this reason alone the screw-thread 
F. H. Wenham. 


STANDARD MANDRELS. 


24116.J—My last note (24098), page 129, re- 
ts the following addition and correction: 


5, line 2, “ shaped as’’ should be 
“ sha similarly to one.” A cutter shaped 
strictly as, would produce a true axial section, 


as is usual in screws. Last word of last but one 
paragraph isa misprint of both for “ bolts.” 

ə V-point tool referred to as normal in para- 
graph 2, is, of course, the form of tool in ques- 
tion. 

I have resolved, the following being the main 
whys, to give my definite adhesion to the Edmunds 
mandrel. I am convinced— 
lst. It is the nnper centring mandrel forth- 
coming, or likely to be 80. 

2nd. it has been proved efficient, and has met 
the approval of ornamental lathe makers. 

3rd. A reliable male cone fitting cannot be made 
with so short overhang. 

4th. There is nothing to jar loose and cause 


ter. 

oe ing mandrels may be utilised and 

6th. For my special needs of frequent change 
&c., I can kef “ match-piece’’ to it my con 
nose, with pin-key, sleeve and check action to 
prevent jarring loose, and the other improvements 

‘too numerous to be catalogued,” and that without 

increasing overhang. 

7th. The expense for multiple fittings will be 
comparatively slight, as there is no broad depar- 
ture from present oe practice. 

‘Any mandrels for lathes I may in future make or 
obtain, will be, as far as possible, the same as Mr. 
Evans has stated his intention to introduce. 

I hardly think the E. M.“ correspondence 
represents general opinion, and I am tolerably as- 
sured that introduction by makers is all that is 
needed to cause general adoption. 

The minutie perhaps still need those develop- 
ments that practice alone can lead to; but that, I 
think, is Vuloan. 


DIAMOND TOOLS. 


(24117.]—I use a diamond for trueing up emery 
wheels, or turning to definite forms for sharpening, 
milling and other cutting tools; but the diamon 
does not in this case act as a cutter, for it is in 
reality a blunt piece of stone without any sharp 
corners; its action is rather one of bruising up, 
and dislodging the particles of emery. As my own 
manipulation is now principally with small tools, 
for grinding these, instead of the dirty, sloppy, 
wet grindstone, I prefer a hard-grit dry stone 
always at hand, run in an old lathe. This soon 

ts smooth and clogged up with the abraded steel ; 
fo continue to use it in this state would cause the 
edges of the tools to get heated and softened, 
therefore the grindstone has to be frequently 
cleaned and trued up. I do not employ the diamond 
for this purpose, hut set the T- rest of the old lathe 
rather high, and about an inch away from the 
stone revolving forwards. I then take up a piace 
of spring or busk steel, and hold it against the 
stone ; causes a horrible noise, steel 


chatters out a series of croes grooves in the edge of 
tke stone, which cause it to grind the steel very 
rapidly without the risk of overheating, and 1 thus 
always have a grindstone ronamg perfectly true. 

The extraordinary durability of the diamend, or 
carbonado, is most apparent in the operation of 
facing, or, as it is termed, ‘‘ cracking ” a millstone 
—that is, covering its grinding face with fine fur- 
rows. The French burr stone is a most intractable 
substance, and is, in fact, equal to flint in hard- 
ness, and full of pores and cavities; when the sur- 
face had worn smooth and required to be redressed 
by the old means, a dozen or so of mill picks, ready 
sharpened and made of the hardest steel, were 
given to the workman, who armed d with 
a leather to prevent the flying particles 
from penetrating his skin, and who then dexterously 
chipped out the grooves, as if he were cutting a 
file, the fire from each blow appear g to sink into 
the stone. As soon as one pick got blunt, another 
was taken up, and the whole stock would be re- 
quired to complete the job. Now one little piece - 
of carbonado, set in an ingenious sliding or dividing 
frame, does all this work, without any deteriora- 
tion or diminution in size, but in action is not that 
of a cutting tool: it furrows out the millstone by 
a percussive action. 

Z. Y. X.” is no doubt familiar with all the 
uses of diamond for a cutting tool. He mentions 
2s. 6d. or 3s. as having been the price of a piece of 
carbonado the size of a pea. That may have been 
the case at its first discovery, before its value was 
known; now such a piece would cost as many 
pounds as he has named in shilli The material 

or making the slicer for a lapidary’s mill is well- 
annealed c al irom, such as is used for the best 
tinplate before being tinned; but it is difficult to 
get this anywhere in London ; and if the tinned iron 
is to be used, all the tin must be wiped off while 
hot, and the last trace of it removed with a piece of 
wet pumice or gritstone: otherwise the slicer will 
be spoiled by pieces of diamond sticking in the sides. 
As to an agate roller for charging the edge of the 
on, this a Jun the 1 A unsuited t 
e purpose, for the diamond would speedily poum 
and dig out a rut around the edge. The Jitmond 

wder imbedded in the edge of the slicer has v 

ittle action on hardened steel. It meny 3 
the edge of my roller. I could have ged this 
fast or used it sideways like the usual burnisher, 
but I did not, because it acted best as a roller. One 
of the worst applications of diamond powder is to 
use it for a ing malleable m wherein it fails 
to act. When I first began to use diamond turning 
tools, I lost some pieces from the imperfeot mode 
in which they had been set. I therefore had to 
devise means of setting them securely, in order 
to stand rough usage. Several years ago Í described 
my poon in 7 0 Pe 35 w “ia a 
now again broug e fore o 80 
—in the next issue, if I can find leisure. 

F. H. Wenham. 


pas PROPOSE in future to drop my title 
66 J. 77 


I wish all persons interested in diamond tools 
and their use for stone or hardened steel, wo 
send me all information they can, asI think (but 
do not promise) of writing a full description of the 
use and origin of the carbonado tool—not the use 
under continuing patent of the same material, but 
1 paa only. 

r. Edmunds will perhaps exchange letters with 
me on the subject. 

By the way, is it true that the Amateur Mechani- 
cal Society have decided against Dr. Edmunds in 
his In ble Mandrel question? A ques- 
tion in which, 15 to 20 years ago, and since, and 
still at the present moment, I him. 

I agree with Mr. Wenham in his remarks, p. 126, 
under letter Cutting Screw-Threads,’” where he 
says that when laps are used, &o., Ko.; if he means 
(but, query, Does he not mean the contrary P) that 
there is a danger of the diamond (or emery) getting 
into the steel which is being turned. This is not 
chimerical, for I have, within the last week, heard 
of makers of arbors of watches coming to grief 
through using adamantine ; the result being tha 
the arbor became charged with the adamantine 
and so the jewels were in a short time cut, and 
the watches returned as faulty. 

A. P. Bower. 

35, Mecklenburgh-square, W.C. 


THE CASSEGRAIN—THE MUSICAL 
SCALE. 


24119. —WrrrNo in both cases very hurriedly, 
I seem to have made mistakes in both my letters. 
I should have referred to the Gregorian smal) 
mirror as receiving diverging instead of convergi 
h the principle to which my remar 
applied is the same in both cases); and, as pointed 
out by Mr. Hunt, I incorrectly escribed his table 
of ratios. As regards the latter subject, I trust to 
continue the correspondence next week ; my time 
to do so-at present. 


is too much occupi 8. I. 
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j AOOCELERATION OF TRAINS, 
. BRAKES, &o. 


54033). Tand ekotoh of d. W. H B auge ore, Angler 
sen of G. W. R. B. . single 

and will send sketch of G. W. R. H. gauge 6ft. din. 
coupled if desired. I will find out whether the 
A, pane rails are laid from Bristol to Penzance. 
Could Mr. Lawrence or some other correspondent 
kindly send sketch of M.S. and L.R. 7ft. Gin. eet 
G. A. T. 


THE ‘‘ROOKET.’’ 


(24121.|—I smouvLD feel obliged if someone 
amongst your numerous railway readers should be 
able to reply to the following q . I think I 
may venture to assume that the 4 8 00 is of oon - 
siderable historical interest to many. 


What kind of valve-gear was fitted to the! decli 


Rocket when she competed for the prize on the 
Manchester end Liverpool Railway in 1829? 

Was it of the simple kind, with eccentrics inde- 
dent of each other, but loose u the axle, 
ven by ‘‘ enugs,”’ as was the case in many of the 
early locomotives, and which is still in use on the 

y boats plying on the Thames; or, was it of 
© modified arrangement of gear which is illus- 
trated and descrii 
lished in 1836, in which the two eccentrics, although 
loose on the axle, are permanently fixed together 
on discs,which are larger than tric sheaves 
being fixed to the outer side of , and concentric 
with the axle; each digo having. an aperture near 
the circumference, the whole being movable 
transversely on the axle by a lever from the foot- 
plate, and can be thrown in or out of gear with 
either the right or left hand ‘‘ driver ” for forward 
or backward motion, theee drivers being fixed per- 
manently on the driving axle in the proper positions, 
and having projections which may enter either of 
the apertures in the discs above-mentioned. 

Now, the first-mentioned simple gear does not 
admit of the motion being reversed until the engine 
is first stopped, and the valves shifted by hand 
porous to 1 in the opposite direction. 

© second and modi arrangement does admit 
of the reversal of the slides without bringing the 
engine to reat. 

5 contained in an old book has sug- 


gested query. 

It should be observed that the gear now in the 
“ Rocket,” at South Kensington, is of the kind last 
described, but the transverse displacement of the 
eccentrics is effected by a pedal lever on the left 
of the foot-plate, which, by treading, would move 
the eccentrics into gear with the right-hand driver, 
but no means are apparent of moving them in the 
opposite direction. . 

t seems somewhat strange and unaccountable 
that so little is known, or has been published, re- 
specting the interesting details of this most cele- 
brated engine. Telegraphist. 


OLD LOCOMOTIVES. 


124122.] —Tovn correspondent “Nun. Dor., “ 
page 108, No. 56933, has referred to the fact that a 
ocomotive was used on the Canterbury and Whit- 
stable Railway. The engine in question was built 
by Mesers. Stephenson, in 1830, and ran at the 


opening of this early railway, 3rd May, 1830 
being driven by Mr. H. Fletcher (afterwards of the 
0 


-Eastern . It was named Invicta,” 
and was sent by the South-Eastern Company to 
the Stephenson Centenary, 9th June, 1881, upon 
which occasion I made a sketch of it. This old 
engine ran upon four wheels, of 4ft. diameter, 
coupled; the cylinders being placed diagonally 
outside the smoke- box. 

As the Invicta was sent to Whitstable, and 
was at work for twenty-six days before the Act for 
marok the Swannington line was passed, it is 

y certain that the author of “The Mid- 
d Railway: ita Rise and Progress, made a 
serious error in stating that the engine sent to 
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Leicester in 1832 was the first locomotive that ever 
ran south of Manchester. As Nun. Dor.“ remarks, 
historians too often record what they believe to be 
true, instead of being sure of their facts and dates; 
thus an error or incorrect statement is perpetuated, 
and handed down to future generations. 

Leicester, 13th April. Clement E. Stretton. 


24123.)—In the Encuish Mercuanio of the 
3rd inst., under the heading of Old Locomo- 
tives,” I see a correspondent refers to the Canter- 
bury and Whitstable line. Allow me to inform 
you that this was opened for goods and r 
traffic on the 3rd May, 1830. It was worked by 
stationary engine from Canterbury through the 
tunnel to Tyler Hill, where the engine was fixed. 
There was another stati engine farther on at 
Clowes Wood, from which the in ran down a 
ivity, drawing the rope out behind it to a level 
called Boyshole, the rope beiog left there ready for 
the engine to draw the train upon the return journey 
from Whitstable. On arriving at that place from 
Canterbury, the locomotive engine Invicta,” with 
the ramping horse on the side of it, took the train 
on to Whitstable, and brought the next train to 
this point, where the rope, as I have already stated, 
was previously left ready to take it on for Canter- 

ury. 


ou can rely on the correctness of this statement, 
as I was at the opening, and have been in the office 


for the last 45 years. 
Whitstable, April 7. Edw. P. Read. 


ENGINE AXLES. 


Fe ci ca ee HOPE the great question of crank- 
es breaking will not be passed over in silence by 
our railway readers. 

Is iron or steel the best material for making 
such axles? What are the forces acting on these 
axles, and where is greater strength „ 

nquirer. 


BRAKE FAILURE. 


(24125.]—I sex on page 128 that a serious failure 
of the vacuum brake has happened at Kentish 
Town; but there has since been another, for on 
Good Friday morning the midnight express, with 
two engines and some 22 passengers, ran all the 
front part past Bedford and had to be pushed back. 
Could Meteor also give the cause of this? 
A Passenger. 


—— ¶ E 


NEW MIDLAND ENGINES. 


124126.1I—Ir seems that since Locomotive ”’ 
wrote his letter, some alterations have been made 
in No. 1675, and on Thursday, 9th inst., she bad 
yet another try to run the .10.35 from London. 

owever, she made a poor show, losing 5} minutes 
with this important Sootch express, on a nice day, 
with a moderate train of only 12 vehicles. 

Is it true that these big engines have 100ft. less 
heating surface than the 800 class? If so, it accounts 
for all lost time. One of the Passengers. 


MINERAL-OIL LAMPS. 


[24127.]—I HAVE read with some surprise Mr. 
Hugbee's remarks on the above question. He 
evidently advocates 8 
or enware (and consequently breakable) 
containers: my experience in these matters is the 


reverse. That there are metal containers, which. 


cause an inflammable gas to be generated, I do not 
dispute ; but I bave found that glass containers 
possess the same defect to a great degree. I have 
a Silber which bas blown up’? several times 
and has continued to burn in the container until 
the air supply it. contained was exhausted. This 
has an o glass container, and the burner and 
adjacent glass gets so hot in a quarter of an hour 
that it is next to impossible to handle it or carry it 
about, and on taking it from one floor to another, 
one has to set it down jon the stairs to rest one’s 


' viously seen and described as far back a8 1 


fingers from the intense heat, for a second stage of 
transport. I have also found other glass con- 
tainer lamps to possess the same defect. 

There is a lamp in the market at the present 
time called Martin's Patent Duplex.“ It hasa 
circular burner and a metal container. This lamp, 
from its ingenious and peculiar construction, 
obviates the defects of both bad metal and glass 
lamps. First of all, there is no communica- 
tion with the reservoir, neither ugh the wick- 
channel nor through. the base of the burner, which 
unfortunately exists in too many, in the shape ofa 
small round hole about „in. diameter (quite 
sufficient to allow of an explosive 
ignited). The wick is in two halves, and is fed up 

e burner by two pinions instead of one, and these 
being independent of each other, the flame can be 
ad 3 to the greatest nicety, that abominable 
defect called ling ’’ being thereby reduced to 
a minimum; but the most beautifully useful and 
ingenious part, perhaps, in the whole lamp, is the 
‘‘radiator,’’ or heat dissipator, which ofa 
flat orated metal disc about 4in. diameter, 
which is slipped on to the burner just below the 
flame. The office of this radiator is to get rid of 
the heat generated in the burner, which it most 
effectually does, both by convection and radiation, 
and it performs this office so completely that on 
placing one’s hand on the burner itself, one can 
only just distinguish a slight pleasant warmth, 
whilst the reservoir is at the same temperature as 
that of the room, and this after burning 15 hours. 
My lamp before me now, by which I am writing 
this, has its reservoir as cool as if the lamp were 
not alight. . Therefore, I think Mr. Hughes must 
admit that metal containers are not only good, bat 
can be immeasurably superior to the glass or 
earthenware ones now in use, even if Martin's 
burners were applied to them ; for, in the case of 
the metal container, no accident can happen 
fracture or the generation of inflammable gas. I 
may mention that, light for light, I have found the 
Martin’s lamp more economical than any other I 
have used. It further has a very ingenious and 
cleanly appliance for trimming the wick, whereby 
the use of scissors is done away with. 

P. Ward. 


(24128.]—J. Hvokxs is informed that some time 
ago I had the temperature of mineral oil in copper 
reservoirs tested every hour during ten hours 
burning at full combustion. After the first hour 
the temperature was 68° Fahr. ; the highest reached 
was 69°2° Fahr. i 

As he claims for himself t practical ex- 
perience, he ought to know that overheating is 
caused by the metal wick-tube being in the oil, 
but that the slight warmth oonveyed by the wick 
alone is not a cause of mischief. 

The wick-tube at the flame end is at great heat, 
and only less hot at the other end, which, there- 
fore, should be as short as possible, and not touching 
the oil. J. D. Shakespear. 


OURIOUS OPTICAL EFFEOT. 


24129.]— THe appearance observed by Mr. 
Culley (letter 24087) formed the subject of a ques- 
tion in the papers for the Mathematical Tripos at 
Cambridge last May. The several rings are due 
not to interference, but to the number of internal 
reflections necessary for the rays to meet the eye. 
The distances from the eve, placed close to the end 
of the barrel, are 3, }, 7. 4, &c., of the = of 
the barrel. . 


OHOLERA BACILLUS. 


(24130.]—My attention has been drawn to the 
remarks of Mr. Nelson, in your issue of the 20th 
ult., upon my claim for the discovery of the cholera 
bacillus 35 years ago by two Englishmen. I was 
prepared to find that my views would be questioned ; 
but certainly not upon the grounds of the two 
objections laid down by Mr. Nelson. Staining with 
aniline dyes most likely was not in use at that 
date; but there were other ways of preparing 
objects than by toning and as this has supplan 
other methods, so it will, in all probability, itself 
in time be superseded. S 

With regard to Mr. Nelson’s second proposition, 
is Mr. Nelson prepared to argue that because 
Malpighi was not in possession of the improved 
instrumonts of the present day, and 
reagents were not in use, it is, therefore, doubtft 
if he discovered the Malpighian Corpuscles in 
the kidney, or that the discoveries of Leeuwenh 
Swammerdam, and others, can be impea 
because their instruments were comparatively 
defective ? It is well known that many of the most 
important discoveries have been made with inferior 
instruments. Mr. Nelson is fortunate in living in 
an age when the microscope and objectives have 
each been brought to their present perfection, and 
when objects can be demonstrated more olearly by 
the method of staining; but surely he, does 
not therefore conolude that nothing so minute as 
the Comma Bacillus cannot have been = 
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would beg to refer him to the literature of that 
period to dispel his ilusion, should he still remain 
m doubt. 

A friend who has seen Mr. Nelson’s remarks in 
your journal has written to me to say that with 
a Nachet's No. 6 objective of about that date, he 
has seen and shown to another party the acknow- 
ledged ‘‘comma bacillus” both in dry and 
wet state, unstained, the ification about 460”. 
As a matter of fact the lens used by Dr. Brittan 
was a 1-12th Andrew Ross; that used by Dr. 
Swayne was a 1-8th Powell and Lealand, both 
of sufficient power to well show the curved 
bacillus, for I ssess a 1-6th objective by 
Andrew Ross, and can with it, and without the 
aid of an achromatic condenser, distinguish the 
„comma bacilli ” in an impure gelatine cultivation, 
unstained and mounted wet. The descriptions fur- 
nished in the recent original and valuable investi- 
gations by Dr. Koch, s0 closely correspond with the 
statements by Drs. Brittan and Swayne, and the 
ponora evidence is so strong, that it will require 

more valid arguments than Mr. Nelson offers, 
to ove the claim that these gentlemen were 
the original discoverers of the curved bacillus, 
- which by its supposed relation to cholera, so seri- 
ously engages attention at the present time. 
Francis Fowke. 


MICROSCOPE CONSTRUCTION ‘ 


3 MAY, perhaps, be permitted to inform 
% Nemo (24084) that many letters and papers 
have appeared in the ENGLISH MECHANIO on micro- 
scope construction. The plan which I should advo- 
cate for those who wish to construct anything of the 
kind, is to look over the back volumes, and decide 
upon the kind and claus of article they wish to make, 
and should a difficulty arise, to put a definite ques- 
tion. Ican say, without fear of contradiction, that 
anyone who is a decent mechanic, and who has 
access to the back volumes of the E. M.,“ can 
make a microscope without further instructions. 
There are plenty of back volumes to be purchased 
cheaply, and there are figures, without end, of 
microscopes, also pattern making, lacquering, &c. 
With a httle ingenuity it is pertectly possible to 
make one almost entirely in the lathe, so that vice 
work should be reduced to a minimum. 

I am quite sure there are very many readers of 
the “E. M.” (amateur mechanics) who can exe- 
cute the brasswcrk of a microscope which will give 
results equal to one of the most expensive kind 
which can be purchased from an optician; glass 
grinding is, of course, out of the question. No 
sane amateur would think of doing this. No one 
should attempt such work unless he has seen and 
examined at least one instrument. A mere copyist 
will experience more difficulty than a workman 
who can modify the design to suit his own 
capacity, and the tools which he happens to possess. 
The glasswork must be purchased; but a really 
intelligent man who can use his lathe ought to be 
able to make for 208. that for which he would pay 
an optician £10. Os. 


MICROSCOPICAL. 


{24132 ]—Wrra regard to “R. D. R.’s’’ letter 
(p. 110), I should like to say that many professional 
readers would be delighted to hear of a cheap 
Stephenson’s erecting binocular with very short 
tubes (not having too great a slant), and fitted with 
two powers, one like Zeiss’s variable low objective, 
and the other, say, about šin., so as to give a range 
of powers from 20 to 60. If this ideal microscope 
could further have wood support applied to stage 
(for hand rests), and be supplied at £5 to £6, I 
may safely predict it would have an enormous sale, 
and would do all that any binocular can for natural 
history, dissection, &c. ith duch an instrument, 
and one other for high powers, the scientific worker 
would be completely armed. With regard to the 
high power instrument, a very short monocular one 
is best. The fine adjustment must be perfection, 
must be supplied with a good achromatic condenser 
of low angie (say 100°—80°) ; draw tube (so as to 
suit all makes of o.g.), and three powers one-third 
of 60°, one-sixth of 90°—100°, and 1-16th of N.A. 
1°33 (oil or what 75 ; two or three eyepieces, 
powers from 100 up to 1,000 or so. Such an instru- 
ment can be had for about £20. I think it is 
as gross a mistake to expect the one stand to do all 
manner of work, as to exact every, no matter how 
different, requirement from the one object-glass. 
he binocular is not of the slightest advantage for 
h powers. The rest it affords the eye can as 
suitably be obtained by other plans without its ex- 
pense and cumbrousness. ) 

For goniometric, polarisation, and spectroscopic 
observations a totally distinct instrument, or 
rather set of instruments, should be used. 

Jam sure my remarks will be borne out by the 
experience of practical men. If makers would 
give more of their attention to perfecting a act of 
instruments to suit the varying requirements of 
different workers at as low prices as possible, I 
think a decided improvement would set in. By all 
means, let us have object-glasses perfect, and, as a 


ne corollary, perfect fine adjustment, and 
perfect illumination devices; but why hamper us 

iu our seach after these, with the fruitless attemp 

to make one instrument suit all needs? Producing 
huge monstrosities—monstrous for price as well. 
Because we require magnifications, must every 
magnification tool anomp: the function of every 
other magnification tool whatsoever? I do not 
mean to contend that a// attempts at combination 
are impossible, but only that such combination in 
the main limit, and do not extend, the advantages of 
the instruments so combined. A statement I think 
most will agree to be not only true, but trite. . 

Let the motto of the artist be that of our artist 
mother Nature, Specialisation of function, with 
(where possible) simplification of organ—simplifi- 
cation with specialisation.’’ 

I should very glad if anyone having had 
experience of them, can give me an opinion as to 
Seibert’s water immersions: they are very cheap. 
A ys I have resolves Amphipleura pellucida, with 
mirror alone at small inclination only, and with 


central light from condenser. Are the higher 
powers good? 
Dublin, April 5th. Franois D’Agen. 


LAMINATED ARMATURES. 


{24133 ]—I was rather rised to see Mr. 
Chaster’s letter, 24041, after Mr. Bottone’s paper, 
where he described his experiments with both the 
solid and laminated armature, which clearly shows 
the laminated armature to be far superior in every 
way to the solid, both in dynamos and motors. 

hat Mr. Chaster should recommend to amateur 
electricians the old solid form, in preference to the 
new laminated or discs, which I consider simpler to 
construct, it requiring but little turning. 

Respecting the insulation of the wire being cut 
through by the discs setting up a small counter 
rotary motion, and exposing sharp edges to the 
wire, I suggest that the discs be mounted on 
a square spindle turned up at the ends for the bear- 


ings and tightening screw. 
West Dulrich. ; W. Habgood. 
A FEW MORE WORDS ON THE NEW 
TIME. 


[24134.]-—Varrous circumstances have prevented 
me from replying to Nun. Dor.’s’’ letter (23961 
p. 57) criticising my remarks on the New Timo’ 
(letter 23949, p. 36); but now that an opportunity 
occurs, I may say that though your correspondent 
states that he cannot agree” with me, his letter 
really confirms the opinion I expressed respecting 
the general adoption of the new-time’nomenclature. 

It may interest Nun. Dor.” to know that I had 
Sir E. Beckott’s objections in my mind at the time 
I penned the words, it is a matter of considerable 
uncertainty at present (I italicize these words as 
they appear to have escaped ‘‘ Nun. Dor.’s ” notice) 
whether the ‘new time’ will ever become part 
and parcel of our everyday life.” It may or may 
not be as Nun. Dor.” affirms a long fly from 
here to ‘ever’’’; he must remember that I did not 
use the word never, and when we take into con- 
sideration the divided state of opinion respecting 
the advantages of the new time, and that Sir E. 
Beckett, as president of the Horological Institute, 
may be considered to have some influence amongst 
those most affected by the proposed change, I am 
inclined to think that your readers will agree with 
me that at present” at least it is uncertain 
whether it will ultimately become the civil mode of 
dividing the day. : 

„Who are the people, asks ‘‘ Nun. Dor.,“ that 

are confused by railway time-tables as now 
arranged? To this query I can only reply by say- 
ing that several persons who are generally included 
in the phrase the masses, have told me that 
when they have had occasion to refer to the time- 
tables to see when they would arrive in London 
from Scotland or Ireland, as the case might have 
been, the frequent ‘‘a.m.’s’”’ and ‘‘p.m.’s’’ have 
not a little bewildered them; and, moreover, one 
of the British delegates at the Washington Confer- 
ence, who is a ingens mathematician and 
astronomer, admitted before a meeting of one of 
the leading London scientific societies, that on one 
occasion he was misled through mistaking ‘‘a.m.’’ 
for p. mn. in a railway time-table ; a mistake into 
which it is needless for me to say he could not have 
fallen had the ‘‘ aew-time’’ nomenclature been 
used. 
However ‘‘priggish’’ it may seem to Sir E. 
Beckett—with whose opinions on many subjects 
but this I agree—and however vague it may 
appear to Nun. Dor.,“ I must still adhere to the 
“ notion“ that the new time” nomenclature is 
of a much more sensible and scientific character 
than the present; and I shall be obliged if he will 
show me in what way it is not, apart from such 
mechanical considerations as the striking of the 
hours and division of the dial, which are diffi- 
culties (?) we may leave to practical horologists to 
surmount. 

The division of the day into two parts, ‘‘ ante 


natural and reasonable division when the flight of 
time was marked by the shadow of the gnomon of 
the sun-dial; but now that species of time-measurer 
is no longer employed excepting for ornamental 
purposes, I contend that such a division of the day 
and the retention of what, for want of a better 
phrase, I may call the sundial nomenclature upon 
the dials of modern timepieces, is one of those 
things that might be altered with advantage. 
Forest-gate, E., April 6. B. J. Hopkins. 


MUSICAL SOALE. 


[24135.]—Mn. HARDIE (letter 24020) will have 
great 1 in proving that the musical scale in 
melody is different from that used in harmony, 
although he states this as a fact on page 522, No. 
1038. Melodies are almost invariably harmonised, 
either in full or by accompanfment, and such a 
difference would lead to confusion worse con- 
founded. A. S. L,” on page 499, No. 1037, says 
that W. H. 's“ letter, page 477, will be a great 
help to him in the matter he has in hand, evidently 
considering the monochord proportions there given 
to be the correct ones, because they appear in the 
EnGlish MECHANIC; but under the heading 
„Letters to the Editor, we are told that the 
Editor does not hold himself responsible for the 
opinions of his correspondents, so we must weigh 
before accepting, and let the present letter be no 
exception. For this reason 1 think no doubtful 
matter should be allowed to pass without challenge, 
as some readers may get incorrect ideas if both sides 
of the argument are not presented for their conside- 
ration. 

On page 81 of No. 1044, Mr. Hardie takes excep- 
tion to the statement that musical ears demand 
simplicity of ratio between the notes of the 
scale, and says, All that musical ears demand 
is only that the notes of the scale shall sound tm 
tune. Will Mr. Hardie kindly say what property 
the notes are to poseess that they may sound in tune, 
as he leaves us in the dark on that head, only say- 
ing that this property is not necessarily simplicity 
of ratio? hat is the difference between the notes 
of a violin when stopped by a good performer, and 
consequently in tune, and when stopped out of tune 
by a beginner? One of simplicity of ratio unques- 
tionably, for it can be clearly demonstrated that the 
ratios in the firat case are far simpler than in the 
second. Those given in my letter on page 10, No. 
1041, may certainly be called simple—although 
denied by Mr. Hardie—as the products of the nume- 
rators and denominators of the various fractions are 
the smallest compatible with the positions of the 
various notes in the scale—viz., between 1 and , 
and the most complex there is simplicity itself com- 
pared with some in Mr. Hardie's scale, especially 
after a little modulation. For instance, his A sh 
would be 32768/59049, while mine would be 72/ 129, 
and his F double sharp 1048 576/1594323. 

We shall be safe in assuming that Mr. Hardie's 
ear will acknowledge the scale as in tune if given 
the proportions named by him on page 37, No. 
1042, and also in his division of the mcnochord, 
page 477, No. 1036. Now, I will not pit my ear 
against his by saying that these proportions do not 
satisfy my requirements of being in tune, as it ma 
be said my personal equation is unknown; but 
will ask, is it not a fact established by the consensus 
of all the musical ears of pianoforte-tuners and 
others, that the major-third of the equal tempera- 
meut tuning is considerably too sharp, and that if 
the fifths are tuned too perfect these major-thirds 
will be unbearably sharp? Now his measure for 
E in the key of C is 64/81, and as the comparative 
values of decimal fractions is more easily seen, we 


will convert it into 790128456. The correct measure 
is 4/5 or 8, and the equal temperament measure 
is 4/34, or 7937005, because three major-thirds are 
made to equal an octave. Compare these figures, 
and it will be seen that although the equal tempera- 
ment major third is as sharp as the ear will allow 
(and sharper than some can stand), yet Mr. Hardie 
makes his considerably sharper, and wishes us to 
accept it as a note in the natural scale. The ear 
clearly says it is not so, and what else shall we set 
up as judge? All his major thirds have the same 
error, and as the minor sixth is an inversion of the 
major third, all these have the same error inverted 
—viz., they are too flat by a like amount, his measure 
being 6328125, the correct 625, and the equal 
temperament 6299605. His major sixths are too 
large and minor thirds too small by a greater 
amount; also his major seventh is too Jarge and his 
minor second too small; my proof of all which 
would be re same as above, but 15 here for 
brevity. we are arguing simply for the purpose 
of Alat ieie at truth, I ask Mr. Hardie to examine 
this, and if he cannot advance a reasonable objec- 
tion, to admit the point in the interest of readers 
who are not ina 5 to test the matter, and yet 
might wish to make use of the measures. 

he only correct intervals in his scale, with the 
exception of the acute major second, are the fourth 
and fifth; but why he should say an ear that 
accepts any other proportions than ł and J for 
these must be defective, I am at a loss to under- 


meridian”? and post meridian, was a quite} stand, as no one has set any other values on them: 
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you cannot modulate indefinitely by pertot 
fo or fifths; but this is what : 
seeks to do, with the result of getting A flat below 
G sharp, and like errors. It is not necessarily fatal 
to a musical scale that it needs more than one note 
changed to fit it for modulation into the next re- 
move—indeed, the ear asks for a change of three 
notes in the composite scale, which includes the 
major and all the minor scales in a key, and which 
I give on page 10, No. 1041. This cannot be con- 
as built on the harmonic theory; bat on 
oe nab of simplicity of ratio, for the har- 
m theory fails on arriving at the seventh par- 
tial, the W obj 1 division by Pyan or 
any ©; e oes are evO 
by modulation. 

It may not be possible fully to explain why the 
ear accepts as in tune notes that bear a simple pro- 
portion to each other; but it is clear that the pre- 
sence or absence of this quality determines the 
matter. The investigations of scientists have left 
no doubt that the effect which we recognise as dif- 
ference of colour is due to differences in the vibra- 
tions of the luminiferous ether, and simplicity of 
ratio here also has been found to produce har- 
monious results. 

I believe these differences of opinion as to the 
measures of the notes are hindortog practical men 
from attempting to solve the problem of practical 
application, or putting them on the wrong ing 

e e un 


REPLIES TO QUERIES. 


— 2 — 

©,° In their answers, Correspondents are respost- 

requested to mention, in odoh instanoe, the title 
number ef the query asked. 


54825.]—Salt, &o.—Perhaps ‘“ Marienberg 
ill tell us by what agencies cereals do repro- 
duce ves and: multiply, if not by natural 
onesf By whom was man taught the unnatural 
cultivation of cereals? Is the cultivation of, say, 
a, bef Is task Mape] Begal Seer. 
0., &o. ere anything which man 
had a hand in natural ? Hw Go ths axe in 
all parts d, who live entirely on 
‘‘natural products’ of their countries, exist if 


nature is not enough for them? If the primitive. 


ancestors of our race were civilised, where are the 
records of their civilisation? Do the geological 
strata contain the slightest traces of them ? Surel 


if tive man cultivated ‘ ” we shoul 
= 5 F ploughaähare somewhere. 


1560 15.]J—Steam- Hammer Valve. — Replying 
to “Essar” (68016), allow me to say that twelve 
months ago through your valuable paper, 
for information upon the best valves, and their 
action for working steam hammers. From in- 
difference, or want of knowledge, I did not get 
any reply from your correspondents. If ‘‘Essar’’ 

in a concise manner, give this information with 
illustration, I would him to do so. It would 


t amount of 
steam. If ‘‘Eesar’s’’? knowledge of valves is 

cal, and y if he can suggest improve- 
ment, I hope he or any of R beta correspondents will 
thro MECHANI 


arn us Ta it Sine n o. Bat do 
not waste the rrowed knowled 
from explod 3 TURNER 


156025. — Trueing Grindstone. — Patent 
3 pe r ard on me. I see 
© words of the patent, and said 

7. Make, use, vend, and exercise.’ The words of 


the patent are, e, 7 
occur in the ing part, which aleo in its 
lan is also a prohibition. The words are :— 


Vioto 


rohibition, 
as quoted by Nun. Dor.“ Now, one of two thi 
must have happened lat, Either Nun. Dor.” 
must have been splitting one of his hairs rubbed 
off by the cap he fo to fit so well; 2nd, or 
Nun. Dor.“ must have carelessly read the patent, 
and omitted to see the words I have given, or at 
least have failed to see their true import. Moral.— 
When correcting another, always be as sure as 
possible that you are yourself right. This I try 
when writing, to do; but I am conscious that 1 
often fail.— Z. Y. x. 


1 Steam - Gauge Dials. 
— is nothing special in this work, except that 
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the dials must be enamelled, not painted. The | the 


dials are covered with frit, made of, say, red lead 8 
calcined borax 1, powdered flint glass 6, powdered 


you really intend to do 
pucu work yourself, look up paok numbers. There 
good article on enamelling in colours in No. 


[56034.] — Boiler for Engine. — This querist 
should look up back volumes. I think he find 
what he wants in the last volume; but I hope, if 
he intends to use 60lb. pressure for his lin. by 2in. 
yino, he will make the boiler very much more 

strong enough.— Essar. 


[56036.)—Steam Boiler.—It should evaporate 
91b. of water for each pound of coal consumed.— 


5604 1.]— Gan-Metal is a bronze usaally com- 
TCC 
00 : o gravi 153; 
weig ht of a cubie foot, Sen.; weig tof 1 bar It. 
ong in. square, 3:541b. ; expands 
in length 1° of heat gd (Sanaton, ail bear on a 
square i with permanent alteration, 10,000Ib. ; 
and an extension in length vie weight of a modulus 
of elasticity for a base lin. square, 9· 873 000lb.; 
height of modulus of elastisity, 2°790-000ft. ; 
1 — 8 th cost iron 
e gold). wi 
as unity, its strength is 0°65; its extensibility, 1-25; 
and ness, 0°635.—J. C. 


[66041.]—Gun-Metal.—I observe (p. 130) that 

% Z. T. X.” still doubts whether iron forms any 
of true gun- metal,“ and as the question 

us turns on what is true gun-metal, I confess 

I cannot help him, for I know of no authoritative 
decision as to what is and what is not gun-metal.’’ 
I remember the Uchatius steel bronze and the Aich 
metal, which, as they were used for making cannon, 
were, I suppose, true gun-metal’’; but I am 
contented to leave that point for Zz. T. X.“ to 
settle: probably he knows what is a (true gun- 
metal’’—I do not. I imagined, from his questions 
on p. 66, that he was asking for information when 
he ra by na to know isha sor ee was 
king fun by suggesting that gun-metal is some- 
es made of a mixture of copper, tin, zinc, and 
iron, and I replied by giving a few facts to show 
that the statement was not a slip.“ I have 
something better to do than to dispute with (. 
Y. X.” or anyone else, whether an alloy containing 
iron is or is not a gun- metal: all I 
some alloys called gun-metal do contain iron, and 
I must leave it to Z. Y. X.“ to determine whether 
they are properly so-called or not. I leave it to 
your readers to discover who is ‘‘ poking fun ” and 
who has made a “slip.” It is not much of a 
‘“‘puszzle,”? but as we are all anxious to learn, 
perhaps % Z. T. X.“ will now tell us what is a 
‘true gun-metal, and explain what he meant by 
ing on p. 66, 1 Is it really the fact that these 


four metals can be melted together f — Nux. Dos. | th 


[56054.]—Hardening Lock Springs.—Make 
them a cherry red, and drop into water the same as 
any other steel But is that what you want 
toknow? Isit not that you want to get the spring 
temper? If so, you will find the process descri 
over and over again. — Essar. 

(66064.]}—Troublesome Battery.—I am glad 
that Mr. Parsons finds the advice given some use, 
and I am sure the result will not be only temporary. 
Now I understand Mr. Parsons better as to the 


rous pots and their charge: there is no need of 
Eeh pote. Let the carbons and porous cells be 


cleaned from the old charge: replace the carbon in 
the porous cell, and fill up with a mixture of four 
parts of black oxide of manganese, and one part of 
E gas carbon, to which has been added a 
ttle strong ammonia. It was the chargé, and not 
the which was at fault in my opinion, unless 
the junction of the binding screws with the carbon 
was so dirty that no current could pass. Try to 
remedy this first, and if no better result is obtained 
roceed as above. 2nd. As to where to attach the 
dles in a shocking coil, in the annexed diagram 

P being the primary coil and S'S" the terminals of 


ow is that | r 
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secondary coi], these terminals must be 

to binding screws on the coil base, and the han 
from which the shock is obtained connected to 
them. Yes, the core does come out; the secondary 
current being then weakest, and I would therefore 
advise Mr. Parsons to actuate his contact breaker b 
a small electro - magnet separate from the core 
There is no objection to your using iron pipe for 
the case to the core, only you are then making the 
an aet Jarger, for the iron pipe will become — 
ne ; but it will act all right. A battery of 
size quoted should yo re coil. Tao 3 

rimary wire are because secon 
wike uit not be removed too far from the core on 
account of the influence it exerts on the secondary 
current while a magnet. About ten or twelve 
layers of secondary will be sufficient —J. Kay, 

ortham pton. 


[56067.]—Embossing on Brass.—A mixture 
of pitch and resin is used for the pitch-block. 
Thickness of brass about 1-30th of an inch, or more 
if you like.—Num. Doz. 


56072.]—- Road Locomotive.—This query is 
answered by saying: Yes; it is quite practicable, 
and will, no doubt, be done when required.—T. M. 


156082.] — Telephone Transmitter. — T.“ 
should look up the last few volumes of this journal, 
where he will find valuable information from Mr. 


This form io the most difficult to make, so I should 


8 the Johnson or Crossley form, in which 
ted pencils of carbon are loosely fized into 
locks of carbon, in which blocks are small cavi- 
ties for the ar of these carbon cils. The 
blocks are fixed to the dia à e carbon in 
these requires no adjusting. If, however, the 
distance be not more than one mile, I would ad- 
vise the use of the Hunning’s form of transmitter, 
which is the simplest to construct, and requires no 
5 All = 77 can be sasily got 
into the space you mention. ou require more 
information 1 shall be ne to assist. The 
tents of the above are all held by the United 
Telephone Company, so it behoves you to look out 
for legal squalls.—Joum E. ER. 


[56096.] — Amalgamating Zinos.— The fall- 
ing off of the current from Daniell cell is owing to 
either complete saturation of the liquid surroundin 
the zinc, or insuffloient supply of sulphate 
copper. The Daniell cell can be set up in different 
ways. Ifthe zino be in a dilute solution of sul- 
panes eae it is necessary to amalgamate the zinc ; 

ut if, as is generally the case when constancy is 
equired, the zinc is surrounded by some such half- 
saturated solution of a neutral salt as, for instance, 
ealt or sulphate of zinc, amalgamation is not only 
bat harmful, in that it assists the 


zinc, forming an alloy, whereas, if unamalgamated, 
© copper does not combine with the zino. Pre- 
suming, however, that the zinc is in an acid solution, 
the best method to amalgamate is to steep the zinos 


also a little mercury, taking care to flood 
1 better plan, I find 


and, 
drain 


mercury 


daily attention, kad the Leclanché is of no value 
for working on a closed circuit for any len of 
time. There is no battery known that would work 
continuously for 29 days without attention. More- 
oe 5 wone give out = exceed - 
in percentage of the energy pat in, owing 
to leakage and ihar canna: Asit is a matter of 
dissolving zinc in any event to obtain your power 
ou would do far better by having some form o 
5 mei be give a the power 
whenever you require i simply depressing a 
lever. Such a battery has deen patented by Kr. 
R. A. Lee, of 76, High Holborn, which is auto- 
matic in its action, the elements rising out of the 
liquid by the gravitation of the cells. For the solu- 
tion to use, see my reply, to 55986, which, by a 
rinter’s error in E. M.” for 27th ult., is num- 
§6916.—JouNn E. CHASTER. 

(56110.] —-MIII Bills.—As ‘‘ P. M.” has received 


nothing better, I have a recipe for hardening and 
tempering mill bills; formerly used and given in 
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this paper many years ago by one of the best millers 
in mn om. E 80 r A a apie I will por it 
up, e can have it for 2d. postage from— 
3 Man. 


inely 


Cope (cupric arsenite) or Schweinfurth n 
cu 
in a 


of KClOs. Lastly, e te 

any free Cl. The resid ue is dissolved with H,O, 
adding a little H,SO, and examined in a Marsh's 
apparatus as described by Mr. Keen in his reply to 
you. 2nd. Finely divided substance to be allowed to 
stand in cold strong HCl for one hour, then gently 
heated. <A small portion of this liquid placed in 
test tube with strong solution of stannous chloride 
or piece of pure tin foil. If As be present, a brown 
colouration or brownish-black ppt. will be the 
result. 3rd method. The simplest and most ready 


fanoying that it has just a little to do with the 


on the rope, and oblige—A Country CHIP? 


[56132.])—Outting Pipes.—I suppose it is for a 
y for marine boiler. Mark your chimney 
down full size, or to scale ABCD; draw a circle 


€ 
C487 65 43200 


test is to place the substance in a test-tube and add 


ammonia. After a time a blue colouration will 
result if As be present, owing to the copper con- 
tained in the arsenical greens, and to which atten- 
tion is called. Verify by metheds 1 and 2.—JoHN 
E. CHASTER. 


RET Oe Testing.—The test given 
by “ Inst. C. E.“ will only succeed with certain 
compounds of arsenic, notably with Scheele’s n 
but it would fail with the sulphide of arsenic. In this 
form the presence of arsenic is best ascertained by 
scraping off some of the pigment from the paper, 
ca avoiding the presence of organig matter, 
thoroughly drying by gentle heat, and heating in a 
test-tube with perfectly dry carbonate of sodium 
and cyanide of potassium in equal parts, when 
arsenic will produce a bright metallic ring in the 
tabe. Absolute dryness is essential to the success 
of the process. — Pr. 
(56115.]—Gilding Watch Movements.—To 
prepare watch-plates for gilding: Take a smooth 
piece of bluestone, place a cork in vice, and a 
pan of clean, cold water beneath. Place your work 
on cork, and hold lightly with left fore-finger and 
thumb; with right, rub stone across, keeping as 
wel as possible and shifting Work gradually round, 


amateur. I have tried to get it in 
vain, the 2 being invariably smooth and the 
stone marks showing. The gilders, I believe, heat 
the plates to a dull red, and plunge moment in 
dilute nitrous acid. this softens the brass, it is 


F 
8 
5 
8, 
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2 
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p 
E. 
g 
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an instant, then place immediately in cold 
in hot, and place in bath for a few 


111 


Hi 
T, 
8 


vot holes are ase My and if your 
, and brush are clean (with copious 
ale) you will have no seratches.— 


i 


i 
ReH 


[56142..—Wheatstone’s Bridge.—I desire to 
thank A. S. T. E.““ for his kind reply and offer 
of farther assistance, which I hasten to avail myself 
Will he say lengths, diameter, and approxi- 
resistance of the carbon-rod moet easily ob- 
tainable. I ha ve about 3lb. various sizes uninsulated 
-silver wire, which I pu makin up 
into coils as described on page 307, Vol. XXX : 
Tho bridge described in my query has four openings, 


A B ; 
-; Suppose I require to make up a copy of a 


resistance coil: I have bought, say, 5 ohms. I put 
thisin A; into C I insert the length of wire, in- 
creasing or decreasing till I balance. How do I fill 
a a and D again? I have au ohm from 
w I wish to uce 10 ohms. I insert the ohm 
Should I be dos ight by insartio, 1 decimètre of 
oing rig ecimètre o 
No. 18 German silver wire a B And 1 mètre in 
D, and then shifting C till I balance? This, seems 
to me, ought to be 10 ohms. Will A. S. T. E.“ 
kindly say if Iam on right tack ? If so, I will start 
making apparatus accordingly.—J. O. M. 
[56183.)—Force in Motion.—‘‘Acier,” in 


answer to the above query last week, says the man 
will drag the boy by exerting a fraction more effort 


R 


l 


tban the boy is capable of doing, and the strain on 
the rope is equal to that of the boy only. Will 
‘* Acier ’’ kindly tell us what becomes of the frac- 


tion ?—say about one pound—as I cannot help 


as shown in sketch A B, divide this into as many 
arts as you like round the circle, then make a line, 
own the contre, and carry the other lines down 
arallel. Number these as shown, 123456789, 
y your plates down, then divide them into as 
many lines 38 you have in AB. Beginning from 
the centre each way, strike line C E, then measure 
the distance on line from E D ; make the lines 
on plates CD the same. You will have to make 
the bottom part equal in circumference to CD 
when the development is cut.— Bonn MAKER, 
Sunderland. 


[56156.]—Ohemical Action in the Bichro- 
mate Battery.— TO J. T. S.”- The complete 
reaction of the bichromate battery is as follows: 


K,Cr,0, + 3Za + 7H,SO, = „ + 


295 195 686 
3ZoSO, + 7H:0 
483 126 
or for every pound of zino dissolved there is re- 


quired 1-5lb. of bichromate of potash, and 3·56lb. of 
sulphuric acid. There will 
ba ery 


t 


e alum is crystal- 
lised out the salt is a dark purple. Chrome alum has 
a market value in „ and is an article 
manufactured. The market is very limited, how- 
ever, and this also applies to sulphate of zinc; so 
that if these two substances be ever collected on 
an g like a scale, they would immediately 
glut the market.—JoHn E. CHASTER. 


66207.|—Olock Bepairing.—I imagine that 
F similar to that 


of “Many Years’ Subsariber s; and, although it | brass 


is now about 42 years old, keeps excellent time, and 
all that has been done to it during this time is that 
a couple of the holes, through wear, have been 
closed with simply a fow blows of a light hammer ; 
but chiefly (and this is why I write) the escape- 
ment wheel been mo on its axle, or arbor, 
three times to bring the teeth to bear upon a new 
part of the escapement pallets ; for although only 
a soft brass wheel, it has cut a deep channel, first 
in the centre of the hard steel pallon, rar to one 
side, and now upon the second side. t “M.W. 
S.” try this simple plan before resorting to more 
drastic measures, snch as refacing with watch- 
spring the pallets; also examine more carefully the 

ivots and holes of the escapement-wheel that they 

ve no play, but fit true in the plates.—Czsak. 


56207.J—Olock Repairing.-You have an 
ight-day cloek which stopa. Tho 
tell you it is worn out. Probably they are correct, 
although you doubt their assertion. You do not 
state whether it is of English or American make— 
whether striking or not. I assume it is an American 
striking one. Remove the movement from the case, 
3955 out e palea or verge, and allow x to mma 
own , by placing one finger upon the 
wheel Do path with striking train, Take out 
plate-pillar pins, and lift off top plate; take out 
all wheels, £c. Clean and polish both plates, also 


ra | the 


the holes, with peg wood; clean and polish e 
wheel and pinion. Now examine every bush wi 
its pinion in. Notice which are worn egg-shaped, 
or too large. Make these a trifle larger, and into 
each one insert a bouchon firmly. Examine pinion 
leaves; if any are loose or woro, replace the loose 
ones with new wire, or the worn ones may be 
acra with a ver. Examine escape-wheel 
teeth. If any are budged, bent, or not of uniform 
thickness, straighten the bent ones with fine pliers, 
and file up the budged ones with fine file from the 
back. Havo every tooth of the same angle, length, 
and thicknese, particularly at the 5 Examine 
pallets; if these are pitted, rub them smooth with 
oil-stone slip. If too far gone, replace with new 
one of same size. Put up the movement, place on 
the pallets, adjust the pendulum-spring to be equal 
in beat. Gil every bush with one drop of oil, not 
omitting the pallet: tail slot, through which the 
pendulum-wire pasees. Wind up, and the clock 
will go if you have followed out the above direc- 
tions carefully, and properly executed the usual 
repairs.— FRED. Hunt, Widnes-road, Widnes. 


(66216.J—L. & S. W. Express Engines.— 
There was a misprint in my letter on L. and 8. W. 
Express Engines on p. 35. The length of tubes is 
lft. 6,4;in., not 10ft. 0 ŝin. as stated. This will 
make the heating surface as given, correct. I am 
obliged to E. M.” for working out the figures, as 
I should not otherwise have detected the mis- 
print.—METEOR. 


(56239. - Acid Filter.—Four years ago, havin 
to fit up plant for purifying H. SO, e 
from 8 ore, containing a large percentage of 
arsenic, I had the same trouble to contend with as 
„F. G.S.” I tried asbestos cloth, which was an 
utter failure: it was impossible to remove the pre- 
cipitate, although removed and washed each time 
the asbestos cloth was used, it soon became quite 
rotten and worthless. I then got a wood tank 
made, about 6ft. long by 4ft. wide, and lined it with 
lead. I 1 e bottom small boler flints for 
the first layer and afterwards crushed flints of 
different degrees of fineness, covering the whole 
with a grated sheet of lead punched full of 
small not more than jin. diameter, over which 
I placed a thin layer of white sand (not acted upon 
by the acid). The precipitate may be scraped off 
with sand with but little labour. A filter of this 
description will last for a great many years. A 
little sand must be replaced after removing the 
precipitate.—CHEMICAL WORK. 

(56240.])—Tug.—The hull of the dimensions 
stated could be made into a creditable racer if fitted 
with the following: — Boiler, cylindrical (no steam 
dome), riveted, lin. long by 8in. diameter, of 18 
Stubbs’s W.G. thickness; firebox, 6in. by 5}in. 
diameter at mouth to bin. at tube plate; 
firebox to be flattened to a radius of 6in., the dis- 
tance from crown to shell to be I in. 7 
brass, 40 in number, yin. dia. ; thickness of me 
in tubes, 26 to 30 Stubbe's W. G.; wigs br about 9}in., 
or sufficient to extend from tube plate in firebox 
to ditto. at smokebox, leaving about zin. projecting, 
which may or may not be swelled out. Smokebox 
must be arranged to take off readily for el 
tubes. Have two funnels lłin. dia., the f 
funnel to have a damper, and to fit in a tube 1ŝin. 
diameter extending from centre of firebox crown to 
shell. This, you will find, is an immense advan 
and convenience when getting up steam, and for 
stoking with small coke and charcoel when racing. 
This boiler, properly riveted, must stand a test of 
1201b. cold water, and work at 60lb. All joints 
should be tinned before potting . and 
sweated after riveting up. Engine.— A pair slide- 
valve cylinders, ljin. diameter, 1 in. stroke, fitted 
with asfeed pump; jin. plunger, jin. stroke, and 
ball valves (no other valves work so 
well at this preasure). Take steam from boiler 
by a jin. bore brass pipe, with stopcock connected 
to a tri gear fore and aft for stopping and 
starting. Carry exhaust by a pipe Win. larger than 
steam pipe to after fannel, the nozzle tu pout 


shaft ; 
there is no necessity for gearing. A hand-feed 


seating is not to be thought of if life is worth 


the ordinary gauge-glass fittin hown in 
auge-g gs, as shown in 
model shops, 5 ri not always convenient to fix 
them on the boiler to show as much, and a modi- 
fied form is now used by nearly all model steamboat 
sailers in the London parks. As to the propeller, 
the size, pitch, and number of blades is entirely a 
matter for e t in these models. A screw of 
low pitch lets the feed - water gain, and one of high 
pitch, or too large in diameter, lets the feed come 
too slow. You might try several scrows first, and 
fix on the one w propels at the fastest rate, and 
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adjust the stroke of feed-pump to keep the water 
in boiler at one level. water should then go 


hand- p will soon 

bring it up. Details of boiler, alaa ce fittings I 

vie give you with pleasure if required 
USTEL. 


[56242.] — Relation between E.M.F. of 
Dynamos and their Size and Speed.— While 
thanking Mr. Eugene Brown for his answer to 
my query, I am to have to say that 
the said answer does not contain the information 
for which I ask. I wish to know not merely the 
rate of variation of the E.M.F., with variations of 

, field-intensity, and turns, but to get some 

ite quantitative results for given values of 
Can Mr. Brown or Mr. Bottone 
i of dynamos, together with 
statements E. M. F. at various speeds ?—Wx. 
JOHN GREY, F. O. S., analytical chemist, Newcastle - 
upon - Tyne. 

[56243.]— Buses for Projeotiles.— To GAR- 
BISON GUNNER.’’—Very many thanks for your kind 
and very complete answer to my query. I 
not ask you to take the trouble of looking up the 
t changes in war stores, for the inf ion you 
have given is enough as it stands. Your desorip- 
tion of the new fuses has so much interested me, 
that I am writing to the Director of Artillery for 
permission to procure from the R.L. drawings of 
o fuses you mentioned. And I presume that the 


drawings, like all good drawings, will explain them- 
. GURNEE. GE 


_ [66250.] — Engine-Making at Home.—I am 
in a fix this time, for I don’t know whether I bave 
to make the bed-plate out of the solid mahogany 
or make it in pieces; but I am very sorry for 
troubling you, but if you could give me suitable 
sizes for a working model, I will take the 
parts in detail.— Swooxs. 

pow. — OCollimation.— To Rosrorvoran.”’ 
—By Cipher 51, wire I. is distant from the collima- 
tion centre 29°37s. (reduced to equator). Wire I. 
is distant from the main wire 2 Bs. Hence the 
main wire is distant 1:57s. from tbe collimation 
centre. Similarly wire II. is distant from the main 
13-85., and from the collimation centre 15°47s., and 
hence the main wire is distant 1:67s. from the col- 
limation centre. The mean of these two determi- 
nations is 1°62s8. The collimation centre is on the 
side of the main wire away from wires I. and II. 
All stars transiting the wires in the order given for 
ô Orionis require the correction 1°62s. x sec. decli- 
nation. The wire intervals, however, cannot be 
determined from a single transit; nor can the col- 
limation be inferred from the observation of a close 
polar with reversed positions of the transit axis, 
unless the azimuth error of the instrument is ap- 
proximately known, as the star might not be 
moving in a direction perpendicular to the wires. 
The position of the mean wire with respect to the 
individual wires (wire-intervals, as they are called) 
is usually determined from the transits of three or 
four hun stars.—G. L. T. 


156271. — Portable Engine. — The simplest 
form is t shown in sketch herewith. It is a 


modified Cornish boiler. A shell plate with internal 
fire tube; dimensions should be—length, 24in. ; 


S. | all clear to you; if not, write again.—INVI 
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and, if put on as shown, no difficulty will be found, 
because the angle ring being welded to the shell, 
the last ring of rivets are all external, and can be 
got at both sides. I trust the drawing will make 
OTA. 


156285.]— Drilling Square Hole.—George A. 
Walton may, perhaps, be poking for some such 
tool as tho above (copied from Luke Herbert’s 


oj 


‘* Engineers’ and Mechanics’ Encyclopædia,” 1837). 
A is a centre-bit working in a sort of cast-steel 
squared box with chisel edges B. This latter must, 
of course, be prevented from turning round with 
the centre-bit, and it is easy to see how this could 


shall | be done in the lathe, either by holding it or resti 


its lower side on some flat surface, whilst bo 
borer and hollow square were forced forward into 
the wood. The square cutter has openings at the 


side for the re of the chips. Mr. Thomas 
3 is stated be the inventor.—RicHARD 
ARDS, 


156290.]— Water Gauge—In my practice I 
have met with at least one instance wherein a 
vacuum in the boiler caused the water to rise up 
and fill the glass gauge without increasing the 
quantity of water. This peculiar action is like 
carrying oneself in a bucket: it is nevertheless a 
fact though unexplained. Remedy—open any one 
of the cocks about the steam space sufficient for a 
moderate escape of steam, and leave it thus for the 
night. The air will rush in and prevent a vacuum 
forming. This pian should be strictly followed 
when steam is allowed to cool itself down in any 
boiler; the vacuum, or external pressure of 14lb. 
to 15lb., would have little chance of straining the 
riveted seams in the direction opposite to that of 
the general working strain. The advantages are 


obvious. — YAMA. 
. [66294.]—-Chemical.—The decomposition which 
takes place when chlorine is into milk of 


lime, and indeed into other metallic hydrates, is 

not thoroughly understood; but chlorides and 

hypochlorites are supposed to be formed as in the 

equation— 

2Cl, + 2Ca2HO = CaCl,Oa2010 + 2H:0. 
RTH. 


56301.]—Flowerpots.—I have used plumbago 


well-rabbed on the mo for ornamental bricks, 
tiles, &c., made from plastic clays, and they leave 
the moulds well.— M. W. S. 


56309. Spica and the Star of the Magi. 
Mr. Arkwright desires some curious informa- 
tion on the above, and the constellations generall 
as typifying fundamental! Bible truths, he sho 
consult The Testimony of the Stars,” an abridge- 
ment of the late Miss Rolleston’s ‘‘ Mazzaroth, 
and published by Rivington’s, London.—ARTHUR 


diameter of shell, 12in. ; diameter of furnace tube, 
Jin., with six cross water 

bridge, these tubes being lin. internal bore. The 
tubes should be set to cross one another, as shown 
in part broken away. The shell might be, in your 
case, of iron zu in. thick, and the furnace tube the 
same, the smokebox being of lighter metal still. 
The end view will show how the plate is carried 
down to form a stand for boiler, and the smokebox 
the same. Very light angle iron can be used to 
secure the plates of shell and furnace to the ends, 


tubes in fiue beyond the spark be 


156316.] — Eight-inch Spark Coil. — The 
came more e and its thickness 
sensibly increased, when cells of a larger size were 
used. In order, however, to obtain the best effects 
which the stronger current was capable of exciting, 
it was found necessary to increase the condenser 
surface ; and after the required alteration had been 
made, the coil no longer worked satisfactorily with 
the small cells first employed. This was precisely 
what my experience had led me to expect. The 
adjustment of the condenser is so delicate a matter, 
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that the addition or removal of a single pair of foils 
produces a surprising difference when i 
capacity is approached, whilst the length and 


quency, colour and thickness, of the di 
even sound which it makes in breaking 
the air, may be modified by material 1 0 ba of 
condenser amon If the capacity pufi- 
ciently increased the spark ma extinguished, 
the large e of from seven to ten 
micro-farads’ capacity, as an extreme case) pro- 
ducing the effect of a low-resistance shunt between 
the contacts of the break, and absorbing the current 
so completely that there is practically no interrup- 
tion of the circuit when the points are opened— 
acting, in fact, much as the earth-connections of a 
telegraphic system are supposed to act by a certain 
school of thinkers. Considerable alterations of the 
battery-power give rise to effects similar in kind, 
although limited in degree, and the composition of 
the core also exercises an immense influence on the 
character of the discharge. In the course of some 
rambling peran upon this infiuence of the 
core, I b the misfortune to mechanically 
injure the ooil described in my letter of 
January the 4th, 1884, and a gro internal 
leakage was set up, which made it neces- 
cessary to unwind the secondary wire. Dari 
the progress of this task, I detected several fai 
indications of the passage of ks through the 
5 partitions, and in one of them, at 
& spot near centre of the coil, two very large 
holes had been burnt so as to produce a sh 
circuit.” The edges of the holes were charred and 
blackened, and altogether the disc presented a 
ignificant and puede appearance. In re- 
winding I adopted thin sheet ebonite for the material 
of the itions, or discs; and followed a plan to 
which I had been led by experience, gained after 
the completion of the original 8in. spark coil, and 
chiefly in connection with the construction of a little 
instrument which, having only two and a quarter 
miles of second wire, gives á continuous 4in. 
spark with a battery power of five one-pint Grove 
colls ; that is to say, I considerably reduced the 
number of the compartments, made them wider and 
a little deeper, and increased the thickness of the 
insulating covering of the wire, using three comaa 
of silk upon a proportion of the secondary. 
rewound ooil excels its prececessor in all respects 
save one: an additional cell is required to work it, 
because the altered build carries the bulk of the 
secon rather further away from the oore. 
Unless Mr. Harcourt is willing to expend what 
many students would deem a large sum, I should 
advise him, in the absence of a better model, to 
copy closely my original 8in. coil (to which he refers), 
using single-covered wire, but substituting ebonite 
discs for the discs of paraffined paper. Suitable 
sheet ebonite— No. 24, b.W.G.—can be obtained 
from the Silvertown Indiarubber Company, ata 
cost of about seven shillings per pound, anda couple 
of pounds would probably suffice for the purpose. 
I shall be glad to help Mr. Harcourt with any 
further information which is within the limits of 
my experience.—ERNEsT Bavam, Haverfordwest, 
Pem. 


(Sop aie rar ing to the equa- 
tion, 2 aNOQ, + HSO. = O. + N. 40 
170 parts of sodium nitrate require 98 parts of 


sulphuric acid to produce 126 parts of nitric acid. 
Therefore one ton of sodium nitrate will produce 


20 S = 1,660ł}lb. of pure nitric acid; but 


acid of sp. gr. 1:42 only contains 70 1255 cent. of 
ure nitric acid, so that we must multiply 1,660} 
y to obtain the quantity of nitric acid, gravity 
1°42, which can be obtained, which is 2,371-8Ib, 
Again, 170lb. of sodium nitrate require 98lb. of 
uric acid; therefore 2,240lb. will require 
ne xe = 1,291-3Ib. of acid of 1-842 gravity, 
this being the gravity of pure sulphuric acid. 170Ib. 
sodium nitrate will produce 2611b. of barium nitrate. 
2NaNO, = Ba2NQs, so that one ton will make 


a 261. 3,4391b of barium nitrate.—GEORGE 
H. Horst, Salford. 

(66311.)—Chemical. — This query is rather 
% mixed“; assuming, however, that soda really 
means nitrate of soda, the reaction for the produc- 
tion of nitric acid is 

2NaNO, + H,SO, = 2HNO, + Na;SO, 

170 98 126 142 


from which we get 
170: 98 :: 1: z = 576 ton H, S0. 
as the theoretical quantity needed to . 
one ton of Chili saltpetre. The quantity of nitrie 
acid sp.gr. 1580 theoretically yielded, is given by 
the proportion 
170 : 126 :: 1: z = 741 ton 


but the acid at 1:42 sp.gr. contains only 70 per cent. 
of HNOs, so the yield of that acid would be 1-06 
ton. In practice 240 parts of sulphuric acid are 
used to decompose 305 parts of sodium nitrate, 
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of acid at 55 cent. HNO,. 
the barium nitrate is produced by 
double deoomposition the theoretical 13 is 
1-535 ton per ton of Chili saltpetre.— Wx. JOHN 
Grey, F. C. S., analytical chemist, Newcastle-upon- 


and yield 363 
Presuming tha 


[56313.]—Oylinder.—There are plenty of alloys 
could mention which would harden the metal ; 
but the real question is the getting a brassfounder 
to melt so a special quantity as your cylinder 
would need. If you have ES con ne cylinder at 
all, the ordinary mixture will serve you as well as 
any special one. The small size ef your cylinder 
does not necessitate its being of specially hard 
metal. Thickness of sides of cylinder may be jin. ; 
flanges, say, jin.—Inviora. 
56317.I— Royal Exhibitions and Scholar- 
hips.—I cannot give Eldhin much informa- 
tion as to future prospects, and so must leave this 
query to others; but I may say that, unless he 
really cares for science, he would be foolish to try 
for these positions merely as commercial specula- 
tions. There are so many now who love science for 
herself, that he who only woos her for what she 
may give him has but a wretched chanoe.— Wx. 
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an eighth of an inch of the edge, which will hold it 
quite tight. The rebate of 
remainder.—R. H. 


At 601b. arog you must be careful. 
boflers of the common construction expose the 
funnel tube, where it passes through the steam space, 
to the hot gases from the furnace, with the result 
that angle iron, ring, and the plates round suffer 
not only from the intense heat, but also from the 
continued contraction and expansion. By no means 
despise the visible evidence of corrosion and oxida- 
tion, but see at once how the plates are; leave 
nothing in a steam boiler to chance.—INvicTA. 


(56329.]}—Orank Throw.—Your lathe crank 
having a stroke equal to bin., and your cylinder 
6in., it would mean that you would have sin. clear- 
ance at each end of cylinder instead of a theoretical 
din. or yin.; it will do all right; the only thing 
being that you neither get the full power out of 
the cylinder, and also that a s quantity of 
steam will be thrown to waste through the exhaust. 
I will at any time help you with great pleasure.— 

OTA. ; 


Jon GREY, F. C, S., analytical chemist, Newcastle- | IxvI 


upon-Tyne. 
(56323.] — Vegetarianism. — In reply to A 
er” in your current number, I may 
state that I shall be glad to send him a packet of 
literature containing a small cookery book and 
other information which will help bim in reform- 
ing his diet. The Food Reform Magazine will 
be found to contain a list of publications upon 
vegetarianism. The packet I have mentioned will 
be sent upon receipt of a stamped and directed 
envelope from A Regular Reader,“ or anyone 
seeking information upon food reform.— F. P 
Dorxxous, Hon. Secretary National Food Reform 
Society, Finsbury-square Buildings, 1 and 2, Chis- 
well- street, E.C. 


(56324.] — Sunlight at Great Depths.— 
Thomson, in his Depths of the Sea,“ gives no 
exact figures; but has this remark: It would 
a that the rays capable of affecting a delicate 
shotocranbic film are very rapidly cut off, their 
effect being imperceptible at 
fow fathoms.”— ARTHUR MEE. 

[56326.])—Sketching.—A camera lucida would 
asist Artist in sketching ; but though portable 
itself, it must in use be fixed to a level table. It is 
sometimes employed in determining the leading 
points and lines of elaborate buildings. Last year 
at Squire’s, the artist's oolourman, in Oxford-street, 
I saw an ingenious French plan, called L’Ortho- 
rama, designed to help the unskilled draughtsman. 
The part which evables the sketcher to obtain a 
correct outline consists of a light wooden frame, on 
which is stretched a sheet of black gauze. This 
stands vertically between the eye and the view to 
betaken. At right angles to the frame is a sliding 
wooden rod, to which is attached the eyehole. The 
sketcher adjusts the distance of the eyehole from 
the frame so as to embrace the view he desires to 
draw, then keeping his eye fixed at the eyehole, he 
traces with white chalk the outline of the view on 
the gauze. When finished, ora sufficient number 
of points are secured, he places the gauze on his 
eanvas, or paper, and goes over the white lines with 
charcoal. The abraded passes through 
the gauze, and leaves a dark outline on the canvas, 
or other material. The instrument, including a 

stool, three legs to screw into the containing box, 
which then serves as an easel, is, when packed up, 
of the size of an ordinary French wooden oil-colour 
box, and costa, I think, about £2. Afterall, these 
are both Wong mechanical ways of obtaining a 
sketch. ould it not be better for Artist to 
drawing till he can dispense with such 
liances? The pencil held at arm’s length, at 

t angles to the line of sight, will then enable 
him, by moving his thumb till the end and his nail 
subtend the same angle as the distant objects, to 
obtain with sufficient all the relative 


dimensions he may have to represent.—EYE- 


e depth of only a 


[56326.]—Sketohing.—I believe such an instru- 
book,“ Systomatio Drawing and Shading,” pub- 
‘ Systematic Drawing an ing,” pub- 
label by Cassell. ARTHUR MEE. 
56327.]—Transferring Pictures to Glass.— 
Ido not know if the following is what C. P.“ 
waats ; but it is the plan adopted by framers for 
large pictures, the price for framing which will 
not pay for a stretcher. Damp the picture 
thoroughly from the back, then lay face 
rds upon a table, having the glass (pre- 
usly cleaned) cut of a size to allow about a 
quarter of an inch all round to overlap. It will 
save trouble at the corners to cut off small pieces. 
Place the glass upon the pi nice and straight, 
then paste the edges both of paper and glass with a 
strong (shoemaker’s) and stick down on to the 
front of glass. In drying this will tighten up to, 
and look as if painted on, the glass.” When dry 
go round with a sharp knife, cutting off to within 


[56331.]—Ohimney Pipe.—Have you tried a 
joint made with borings and cement, or an ordinary 
rust joint ?— INVICTA. 


[56334.]J—Launch Engine.—To ‘‘Inviora”’ 
AND OTHERS.— Most assuredly you can nearly double 
the engine power as it is. e will assume that the 
two existing cylinders are utilised as high-pressure 
ones. And you then add a third cylinder, which you 
would use as a low-pressure one. If the pressure 
in the boiler be high enough, you should get a good 
result from such an arrangement. If you, as you 


* | should do, condense the exhaust from the low-pres- 


sure cylinder in a surface condenser, you would 
have a most efficient arrangement. o surface 
condenser need not be either a cumbrous or costly 
matter. Andon this or any other point of detail I 
am always ready to help you or others.—Invicra. 


(56334.J}—Launch Engine.—I always find 
that if the exhaust is in any way retarded, that an 
engine loses a great deal of its power.—D. G. T. 


(56335]—Potter’s Kiln.—It is not stated of 
what quality of clay the terracotta is to be made— 
ferruginous clay, or of fireclay ; nor the articles 
it is proposed to fire: thick blocks for architectural 

urposes, or thin vases, busts, and the like for in- 
fee use. If the querist wijl define these points 
specifically, some of the readers of the “E.M.” 
will doubtless endeavour to assist him with sug- 
gestions.—POTTERY TECH. . 


[56338.J—Pattern Making.—If ‘‘ Busby ” has 
Nos. 983 and 985 in Vol. XX XVIII. of the E. M.” 
he will find instructions therein relative to the 
making of the principal patterns for a slide - rest. 
The leading screw for a Gin. lathe should be I zin. 
in diameter, and jin. pitch, neither square nor 
vee’d in section, but having the sides inclined at a 
slight angle. I don’t quite understand your last 
query ; but if you allude to the back-gear spindle, 
it is either thrown in and out of gear with a small 
eccentric and handle, or by being slipped endways, 
and kept from shifting by means of a pin. you 
have an oblong hole, it appears as though the in- 
tention is to slide it backwards. The pinion for 
acrew-cutting is put in the mandrel by being slid 
on a key feather slightly tapered.—J. H. 


[56339.]—Stops to Photo. Lens.—‘‘ Gwent” 
says he does not know what the ‘equivalent 
focus of his lens is! It is the distance of the 
optical centre from the ground glass, arrived at by 
measuring the size of the image on the glass as 
compared with the original, at a given distanoe. 
But unless Gwent wishes most accurately to 
com his lens with some other, he may for prac- 
tical purposes regard a point midway between - the 
two lenses, when focussing for a distant object, as 
the equivalent focus. The value of the standard 
diaphragms referred to is that they have a relative 
aperture, which ‘‘Gwent’’ can easily prove if he 
will measure the diameters, and by equaring the 
diameters he will know the relative apertures, 
instead of making them of accidental sizes which 
have no definite relation one to the other.—A. 
PUMPHREY. 


[56341.]—Cheap Gas.—If ‘“‘Glatton” will 
apply to Mr. A. Brotherhood, of 127, Redeliff- 
street, Bristol, I daresay he will give him par- 
ticulars of the Dowson” gas and apparatus 
which costs 3d. per thousand cubic feet. He will 
also give you names of firms who are using it. I 
think Crossley Brothers use it in connection with 
the Otto gas-engine.—D. G. T. 


(56341.]}—Oheap Gas.— To “Invrora.” — To 
mention names and addresses would be to break 
what I believe is a rule of this journal, and with 
which I entirely agree. If ‘‘Glatton”’ likes to ask 
any question through these pages, all the informa- 
tion 1 have is at his service and if he likes to afford 
a channel by way of the Address Column, I would 


me will hide the | mak 
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then in private give him names and addresses of 
ers, as also some information respecting the 
more recent improvements with which my apparatus 
is fitted. I might just mention that I am under the 


impression that the 6 in question are 
separate patents not the property of the original 


ı | patentee.— INVICTA. 


56342.]—Publio Lighting.—At Wimbledon 
t“ Surveyor ” can see a specimen of petroleum 
lighting, through inability to agree with the 
company, of about three years’ duration, with 
about ten shillings per lamp per annum saved in 
the expenses of same.—A Country CHIP. 


(56342.]}—Public Lighting.—There are at 
least several halen i in Ireland lighted by a 
special form of lamp, the gas being produced from 
paraffin or petroleum in a amall container forming 
part of the lamp-fitting itself. The system seems 
perfectly satisfactory, and works well enough. 

e lamps themselves are terribly dear—in fact, 
out of all reason. And this is, in my opinion, the 
reason why the apparatus I have in mind is not in 
more general use. For the reason stated in my 
reply to query 56341, I forbear to mention names; 
but will be happy to put Surveyor ’’ in conn 
with the makers if he so desires.—INVIOTA. 


[56344.)—Rubber Belting.— Cut the ends at 
an angle of 45°, and overlap them twice the width of 
the belt. Lay the belt straight; mark the ends on 
to the belt, then split it in halves right up to each 
mark. Have some rubber solution at hand, and 
smear over all the joint; place the halves together. 


a prom them with weights. Leave undisturb 
until dry, which will be hastened by the operation 
r belts 


being 55 in a heated room. Rub 
should not be cut narrower, because in Tong 80 
the selvage edge is removed. The best method of 
cutting is with knife and straightedge on a zinc 
plate.—AREFES. 

(56346.]—Sellers’s Sorew-Thread.—In the 
American or Sellers’s system of screw-threads the 
sides of the thread are inclined at 60°, and a depth 
equal to z of the pitch is cut square off at top and 
bottom of the thread. The pitch is— 


Pp = 01 d + ‘025 nearl7/ (la) 
dma = ee 0:87 d — 03 . (2a) 
—Tuomas L. Rem, Crewe. 


[56350.]—Eleotro-Plating.— Nothing will pre- 
vent the silver peeling off your plated articles in 
their present condition. The time to prevent this 
is before immersing in depositing vat. Articles of 
copper, brass, or German silver must first be pro- 
perly cleaned, then dipped into a solution of nitrate 
of mercury, or of cyanide of m and potassium ; 
then well washed in water, and immediately sus- 
pended in depositing vat. If they are placed in 
the vat without this preparation, the deposited silver 
does not firmly adhere. Always regulate the current 
by the battery itself, raising or sinking the battery 
plates dee in their liquids, as you wish to in- 
orease or decrease the quantity of metal deposited. 
If a hard, bright deposit is wanted, employ a CUr- 
rent of small quantity and high intensity; but if 
the deposit is wanted soft and less coherent, employ 
greater quantity and less intensity. The time re- 
quired for the process cannot be exactly determined, 
as it depends on the quantity of metal requiring to 
be deposited, battery power, size of articles, and 
the solution being in good working order ; but you 
might safely keep the articles suspended till they 
appear well coated.—BOBADIL. 


[56352.]—Lacquer for Lamp.—I should think 
that you might effectually deal with the lamp as 
follows :—First, well clean the whole of the metal- 
work you wish to decorate, and be sure to remove 
all or oil. Now paint over as thinly 
as possible the metal-work with gold size, and just 
as it gets “tacky” brush over it with a fiat 
camel-hair brush some bronze powder. You can 

et this of various shades, either copper or gold. 
rush off all the su uous bronze, and allow the 
work to thoroughly harden. When dry, say in 
24 hours, give a coat of hard spirit or coach var- 
nish. The effect will be to convert your lamp from 
a tin into apparently a brass or gilt one. q pro- 
erly done, the appearance is exceedingly good.— 
NVIOTA. 


Intelligence of Tortoises.—Anecdotes in the 
Revue Scientifique appear to show that these 
creatures must be credited with a considerable 
amount of intelligence. M. Boucard writes of 
one which lives in his garden, and, when called 
aloud by its name, ‘‘ Laideron,’’ would immediately 
run towards the voice with all the speed a tortoise 
can muster. The Testudo mauritanica of M. Boisse 
showed even more intelligence, learned to come 
whet called by a hissing sound, followed its 
master like a little dog, relished caresses bestowed 
on its head and neck, gave gentle bites to show 
its affection, and would -climb upon its master’s 
boots or pull at his clothes to draw his attention. 
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UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
swered for Are weeks are inserted in this list, and F still 
unanswered are ted four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors. 


55619. 
55828. 
55829. 
56881. 


Microscope Fine Adjustment, p. 506. 
mnastics, 506. 

Chime Barrel, 506. 

Drying Room for Starch Factory, 506. 

- Legal, 506. 

worm. Time Check, 506. 


Stampings, 506. 
Circular Saw for Wood, 507. 


rass gs, 507. 
Pressure for Stamping, 507. 


Reservoirs, p. 19. 
- Explanation Wanted, 19. 
Baths, 19. 
. G.B. Paper Enlargements, 19. 
Photogranhio. Lenses, 20 

0 ic Lenses, 20. 
Nickel 25. 
Adjusting Telescope in Dumpy Level, 20. 
Thoto. Amateur, 20. 
Clock Query, 20. 
Photography, 20. 
Hot-Air ine, 20. 


QUERIES. 


58368. —-Telephoage Battery.—Will some one 
orm me of the kind of battery used in telephone 
Sat gre ir ? Ihave been using Fuller’s battery lately, 
Mok fied it rather too expensive and troublesome.— 
Oxo. 


(56887.|.—Telephone Switch.—Could anyone give 
me aro drawing of the automatio switches in use by 
the Post Office, I believe, in some of their exchanges ? 
It is inclosed in a square box with hinged cover under 
lock and , the telephone suspended by a hook pro- 
jecting underneath.— Prono. 


(66858.}—Ohronioc Cold.—I have suffered from my 
gont upwards from a chronic cold in the head. I have 

en co one of the first doctors in London, but he has 
failed to cure me. His first recipe was cod-liver oil and 
iron, which I took for a couple of years, and then an in- 
jecticn of Tidman’s sea salt to clear the nostrils. If an 
reader has therefore had some practical experience an 
cure in the above, he would indeed be a friend in need 
to—Ona ur LABORA. 


(56860.!— Coiling Thin Metal Strips.—Will any 
of “ oura” kindly inform me how to ovil German silver 
stripe! They are different widths, mostly under jin. 
metal size 1, and are fiat on the front with square 
hollow edge each side. They must be round, n. 
diameter, with edges inside. I have tried winding, but 
find they sink in on the front. Having seen them 
finished thinner and also smaller, perfect, any hints as 
a how to make them will be thankfully received.— 

zor. 


(50200: 1 Tandem Bicyole.— Wil some by bar 
friend dly assist me in following? I have a 
tandem bicycle after the Rucker fashion ; the wheels 
boin. and 53in. ; the connection, inch square iron, allow- 
ing Ein. between wheels at nearest point; the hind head 
is open and works with connection pivoted in centre. I 
have tried to ride this with different riders, but without 
success ; cannot find out where fault is. I might add 
I never saw a real tandem, but made mize from what I 
could learn from Messrs. Rucker’s list.—Bixx. 


ainul Telephone System.—Will any reader 
orm me how to connect, in circuit, six telephones, 


each station having its own number of calls from one to 
eix : whether a es or multiple system would be the 
13 1 a line return would be preferable to 

— CRO. 


|56862.)—-Ohemical Nature of Hemp. Can any 
one give us the ch nature of hemp, and also of 
sycle which is mixed with it for twine spinning? An 
article like that on The Chemical Nature of Cotton, p. 28, 
would be usefal.—J. O. W. 


553 ]—Pasteur’s Vaccine for Splenic Fever. 

—Do any of your readers know whether any experiments 

have been made with Pasteur’s splenic-fever vaccine in 

ced country; if so, by whom, and with what results? 
ROUSE, 


(56364. —Wire Blinds.—Will some one kindly 
heip me the following? I had sume wire blinds to 
gild ; but found that if the holes were not filled up the 
gilding looked very weak ; filled holes up but could not 
get herp edges. Whatis the bist way to obtain same? 
(56365.)—Flat Foot.—I found, after much walking, 
the foot is apt to become flat, giving pain about the 
heel and causing me to be quite lame. As I am v 
fond of walking, this is aserious drawback tome. Coul 
get special boots made to brace up the foot! I wear 
stout boots (light shooting) carefully made to 
measure, but they do not support the arch of the foot 


sufficiently. Age 30. Weight 18st. 1llb, I ride a 
bicycle 1 


(66366 — Sorewing Machine.—I want to make a 
Should 


hand screwing machine to screw bolts up to din. 
feel ouea Kaay 238 would give an easy way of 
one — * . 0 


[5888 7.]—OCocoanut Oil— What is the best means 
of purifying cocoanut oil, as supplied to suapmakers, 


vo as to render it perfectly white, as supplied by 
chemists !—J. H. Toompsox. 


[56868.]—Ventilator.—Some time ago I saw a 
model of a ventilator suitable for halls and public places. 
The model was supported on a glass tube in which was 
a ball of cotton wool ; on exposing the model to « current 
of air, the wool rose to the top of the tube, showing that 
a current of air was drawn up through the ventilator. 
This was accomplished by the peculiar position of a set 
of vanes in the ventilator (it was not on the Archime- 
dian principle). A sketch, showing how the vanes are 
arranged to accomplish this, will much oblige.—C. L. 
TWEEDALE. 


(56369 ]—Short v. Long Focus.— Will some 
practical brother inform myselt and others, what is the 
shortest focus a refractor should have, or may have, 
without suffering loss in definition or otherwise? 1 
understand the power is greater with long focus; and 
the field, and of course light, is greater in short focus 
instrumente. With some mak · rs, the diameter of o. x. 
to the focal length. is as 1 to 12: while with others it is as 

to 18; both these are extremes. Am I right in mppor 

a bin. o. g., of 6ft. focal length, will give a ficld half 
as wide as a bin. o.g. with a focal length of 7ft. 
6in. and, of course, using the same eyepiece or same 
power? F. R. A. S.“ and others could give a ve 
useful note on this point, showing the proportions, w 
would help many besidea—Prxcivgenance. 


[56870.J— Repairing Boilers.— Will some one give 
me an idea how the boiler of Lord Charles Beresford's 
steamer was repaired, if, as stated, the round shot went 
through it when going to Sir Charles Wilson's rescue! 
Do the navy carry appliances made as suitable as possible 
for clapping on a hole such as would be made by a shot 
of any kind, aud how would the patch be held against 
the pressure of the steam! I am sure it would be very 
instructive if sn account were published, giving extent 
of fracture and method of repairing same in so short a 
ame, and under the conditions the boiler was io.—J. 

ERRY. 


[56371.]—Spoiled Negative.— In printing froma 
ary piate negative, I did not notice that it was not 
perfectly dry and the paper stuck to it, but came off 
easily when soaked in water, leaving a yellowish deposit 
on the gelatine. How can I get this deposit off as there 
are nome a on the plate which 1 do not wish to 
destroy — RIA. 


156372. — Flower pota.— Would 8. Arlidge please to 
say how his moulds are made and how used, and of 
what material ?—and oblige—M. W. B. 


[56373.] — Cane Window Screens — Orna- 
mental.—What is the process of making the above —the 
material, the mode of joining ? Are patterns sold, if so, 
where ?—C4 ZLAB. 


15687 4.]— Globe Telephone.— Will some of ours,“ 
acquainted with the construction of above instrument, 
kindly help me out of my difficulty! I have two of 
above, but cannot understand what the three wires lead- 
ing out of the case are intended for. Will someone 
enlighten me - Micro. 


(56375. )j—M loroscopical.—I am anxious to stain and 
mount some eputum, so as to show the Bacillus 
tubercu losis. ill some kind friend who understands 
the process kindly assist me ?—some medical friend, or 
perhaps Mr. Nelson may understand the process.—A. 

NAB. 


156376.) —L. O. and D. R. Locos.— Will some 
cori espondent kindly give dimensions and weights of 
the new Bogie express locos. on above railway, as No. 861, 
also of the new tanks as No. 76 ?—L. B. 


[56877.]—Electrical.—I have un electro-magnetic 
machine with double magnets. The bobbins are wound 
with wire about 24cotton-covered ; would the power be 
increased if I wound the bobbins wi‘h finer wire, and silk- 
covered ? The power seems intermittent, and goes with 
far less power it did at first.— UNINITIATED. 


(56878.]— Draught of Launch Boiler.—I have a 


steam launch, the boiler of which has no draught. I shall be bo 


glad if any of our 145180 175 friends will help me to remedy 
the defect. The boiler is horizontal return tubular, 3ft. 
Gin, diameter, by 4ft. Bin. Jong, with 30 2in. tubes; funnel 
din. diameter, by, 6ft. long; flre- bars, 2ft. Gin. long, by 
1ft. Sin. broad ; flre- brick bridge built at end of furnace. 
There is a steam jet into funnel, and also the exhaust 

ipe leads into funnel, but I cannot get steam to put the 
j et on; the smoke comes back through furnace door. 1 have 
dent my name and address fcr insertion in Addresa 
column, and shall be glad if any practical friend will 
eommunmicate direct to me, when I can give any further 
particulars if required.— WAR. 


{56879.]—_Bichromate Battery for Lighting. 
I have one constructed as fol ows :—The lid is made of 
wood, into which are inserted ten zino plates, and ten 
carbon plates; one carbon and one sinc are side by side, 
but the zinc of each pair is connected with the carbon of 
the next pair, and so on till the ninth is reached, the 
zinc of which is carried by wire to the lamp, and the 
carbon of the tenth to the other side of lamp. The lamp 
is a ten oandie i Swan incandescent one. The ten 
cells are of wood, pitched in and out, and the solution 
used żġoz. bichromate of potash, loz. of sulphuric acid, 
to 924 pints of water to cell. All the connections are 
good, but the cells leak into each other. Can anyone tell 
me why I cannot obtain a light, and the remedy to make 
it right? —Ix THAN DARK. 


156380. — Colonel Drayson’s “Glacial Epoch.” 
I have been lately looking over the above work (1873 
edition) and should like to sək our astronomical 
authority, F.R A.S.” what mathematicians think of 
the author's position! If, as he states, the pole of the 
earth describes a circle, not round the pole of the Ecliptic 
but round a pP some 6deg. from it (29° 25’ 47” N.P.D. 
17h. 45m. R. A. in 1872), it appears to me that he makes 
out a very strong case. But that if is the difficulty, 
and I am not competent to solve the problem : hence my 
appeal to our kind friend.—Epwaap M. Ricwaaps. 


(56381.) * years ago a mother made 
over to her daughter, by deed of gift, two houses for 
her and her heirs for ever.” Some time after, the mother 
being in want of money, effected a mortgage on the 


will stand on steel, wrought and cast iron, and 


houses, the daughter giving consent and signing her 
name. Eventually the who advanced the money 
called his money in, and that not fortb „the 
houses were sold, the person who ad the 
mortgage money buying at a sum not much in excess of 
whet he had lent on them. The sons are now men, and 
have been told that the 8 of the mother and 
daughter was decidedly illegal, and that the sons could 
claim the houses by taking the necessary proceedings 
against those concerned. The mother of the sons is 
alive, the grandmother is dead. The question is, Have 
the sons any reasonable chancé of obtaining what they 
are assured is their own! If so, what ie the best possible 
way for them to proceed in the affair !— Gwent. 


(56882.)—The Solar Eolipse in September.— 
I purpose taking a trip to n in September 
next to witness the total ecli of the sun, an 


to be accompanied by two friends. I havea 33 ney 
refractor, my friends have reflectors 6 and 64. I ehoul 
be glad of any information to enable us to turn our 
observations useful account. One of my friends 
purposes searching for intra-Mercurial planete, my 
intention is to try to photograph the corona. As m 
instrument is too sal to use the principal focus, 
purpose putting a shutter on the 60 eyepiece and attach- 
ing a chamber to receive the dry plate. I photograpivd 
the transit of Venus by a similar contrivance with a 3in. 
instrument, but the picture was not sufficiently sharp 
owing to neglecting to adjust for chemical focus. To 
make sure this time, I intend n 
a 


on suns 
beforehand. I shall use the 5 er 


the pho phic stores, but am in doubt whether the 
corona wi requiren longer exposure than the full sun. 
As there be no time available for developing, I 


should be glad of any information on this subject from 
any of ours who may have tried a similar pian, 80 as 
to prevent disappointment. —Joux GerIQaG. 


(56848.)—-The New Station at Birmingham.— 
What are the dimensions of the New-atreet Station, 
Birmingham, and how do they compare with that at 
York! Is it true that the platform at Gloucester is 
612 yards long !— Levers. 


(56884.|—-G. W. R. Speed.—Is it true that the 
G. W. R. 11.45 down train will be accelerated in June, 
and run to Bristol without stopping in two hours!— 

VER. 


158385. — Victoria Dynamo.—I am making s 
Victoria dynamo with eight field magnete, 23in. by -3 
armature 6jin. diameter ; inside measurement of arma- 
ture Shin. by zin. thick. Would any reader of the “ E.M.” 
tell me what size wire to wind the armature and field 
magnets of the above machine with, what quantity I 
should require, also what Heat I should expect to get 
from such a machine 7—A. W. H. 


(66886.)—Shuttles. — Compressed Teak.—Can 
anyone inform me of what kind of buxwood shuttles are 
made? Is it Tarkey box? What are the requisites 
inthe wood! Is the teak to be compres:ed to givea 
weight, or what? Are not the shuttles shod with iron 
in the subject to friction? Any infcrmation on 
the subject of shuttles and the wood for thera will be 
appreciated by me, as I have a son in forei who 
might, if he knew the stuff required, be able to find a 
wood that will answer without compression.— Z. K. X. 


(56387.J)—Battery:-—I have a battery composed 
four large zinc plates}and sixteen carbon plates; the 
whole of them are fastened to a piece of wood all 
to be immersed in an earthenware jar. 
best and cheapest way to charge this battery, in 
produce a current of two hour duration? I am, at 
present, spirits of salte, but the action is too rapid 
on the zinc plates.—D. W. G. 


([56888.]—Motor.—Will Mr. Bottone bay how I can 
best trace the cause of my motor starting and giving off 
good power and then aftera minute or two graduall 
coming to a standstill? There is no ehort vircuit that 
can find. When the battery current is divided between 
the armature and field cee okt the machine will hardly 
go at all (al the ces are nearly equal) no 
mauer what ion the ene are in. Ihave * 

armature magnet, but to no purpose. 
present the machine has 16 on field magnet and 18 on 
armature, which is of Siemens form, sin. long and lino. 
diameter.—CHINGFORD. 


(5¢389.)—Incandescent Lamps.—Given a lam 
abeorb electrical power of, say, 50 volts, does 
matter whether the power is obtained from large current 
and force, or from large electromotive tozce but 
small current !—Icnoramvus. 


[56390.]~Reamer.—Inclosed is a sketch of a wood- 
packed reamer, the diameter of which is 2in. Will any 
of your readers kindly tell me how I can clean out a hole 
to 2jin, diameter, with the same! I believe it can be 


— 4⁴—— — 


00D PACKING 


done by gradually soday thin liners on the side, between 
the wood and the steel, I have tried this: but I find the 
wood gets fast in the bole before the steel gets near its 
work, owing to ita being larger in diameter than the 
steel.— BEGINNER. 


15889 l.] Huydon's Qutter Bar.—Some short 
time ago I procured a Haydon’s cutter-bar and a set of 
cutters for steel, iron, and brass; but having been 
previously only accustomed to the ordinary fo slide- 
rest tools, I do not seem to be able to turnout such good 
work with the cutter bar as I feel I ought to do, seeing 
that the Haydon cutter-bar has a very good name for 
general utility. Will someone please say if any special 
care, or particular method is required in using chem! 
Are they intended only for fine cuts? Iam 1247 them 
with a 4in. centre screw-cutting lathe, worked by the 
foot. What is about the greatest safe depth of cut they 

bDrase—say 
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on a bar lin. in diameter! On account of the bend in the 
bar, the tool overhangs the top of the rest, much 
more than a forged slide-rest tool need do; is not this 
leas rigid, and a drawback? It seems to me that with- 
special apparsu to hold the tools 
repaired, it is calt to maintain the side 
and plan angles of the cutters as they are sold, which, I 
presume, is essential to their doin 
experiences therewith ? 0 8 I beer t * fated the 
course I keep the po: 
tool exactly level with 


also jader 1 90 
drical work between centres, to keep 


(56302.)}—Cubie Feet of Air per Minute.— 
Supposing I have a pipe 12in. diameter, suppl 
VVV means of a 
mechanical blower. I should like to | Sie how many 
5 N the Sarons D minute, 
when a water ga wS a pressure o . Please say 
also how the result is arrived at, —J. RuITH. 


_ (56398.]—Steam.—If steam is from a pipe din. 
in diameter, and at a on the boiler of whe 
equare inch, what „ of water would 
team reprent per minute if it was condensed !—J. 
Surra, Plumstead. 


(56304.] — Medical Battery. — I have a 
medical continuous current battery, 40 ebonite cells, 
3 1djin. by 81 in., and ret but a very slight current 

it. I have recharged it with a strong solution of 
r Will one of ours please say if I have 
done right—if not, what should I use1—P. O. Liıxzxax. 


{56395.)— Microscopical Staining.—Will some 
reader kindly inform me how to use indigo carmine, i.e. 
soda, as a stain for vegetable tissues i 


[s6896.)—Carbon in Cast Iron.—We read that 
cast iron, when fused, the property of dissolving an 
extra quantity of carbon, which is rejected on the iron 

Will any of our chemical readers kindly ty woe 
quan of carbon is the iron able oe this 
manner, and in what manner is it to be done! I have an 
injector furnace by Fletcher, of Warri . Tmelt the 
east ironin it. Now, what I want to w is, in what 
in the 5 rt 3 te ie 

; w aort of car p- 
black, charcoal, &c.) aer 1 Kal e erra 
= any information on the subject. — Ex-Garnrisox 

FIER. 


(66397. Feeder for Organ Bellows.—I have a 
small organ, and the feeders for the bellows act only 
one way. I want to make a feeder, 18in. wide, 4ft. 6in. 
long, to feed the bellows, with the up-and-down stroke ; 
having enlarged the organ, I find the feeder too sma 
ony Sekine one way. Will any brother reader oblige 
Los. 


grain 
iron saucepan? Ihave boiled for about six hours, but 
could get no deposit. Can any reader tell me where [am 
at fault!—A Coucuprop. 


one give dimensions of Mr. Webb's compound apran 
883 5 5 their working regularly 1— 
. D. TOF. 


(56400.])—Harmonium.—I am making a small 
harmonium, 3ft. long.: I want ane row of reeds, about 
30 keys. Would soma reader of the - E. M.” kindly give 
me instructions how to make the reeds, where I can pro- 
eure the brass, how I can tune them, and a few general 
instructions ; and also where I can procure them already 
made, and what would be the cost of one set of reeds ?— 
Womo May. 


15801. Faulty Induction Ooil—I have 
ina coil which seems to haye Drones down, giving 


uction 
only „ spark instead of 2in. Would steeping 
2 in hot paraffin (making tin cylinder to fit and 
placing oTr pas stove) until thoroughly soaked, 


restore 
or Wo the injure the ebonite 
tabe and discs 1 Tho call ts dle Wend. Prprzun Yuane’ 


[56462.)—Oalculating Power Required T 
any reader favour me with a rule to te the power 
required te drive a machine, the first motion of which 
makes 400 revolutions per minute. With a lever attached, 
and ®ib. hung on it 20in. from the fulcrum, the 
machine to move ?—M. E. 


(56403.)— Skrivanoff Battery.—To * Bopanri.”— 


pte Bianki for your answer to my query. Will you 
kindly answer the three following questions! 1st, 
Which ehloride of em I to the black or 


the red? 2nd, What salt should be formed after boiling, 
and is it C 3rd. What 
M.F. of 


is the E. e battery per cell ?— ACCUMULATOR. 
[56404.]) — Overflow in Water Waste 
Preventer.—Lately new, supplied by , of their 


own make. Various plumbers having been applied to, 
to remedy the waste, from time to time, without success, 
perhaps “ our Mr. Davies would kindly say how it is to be 
treated 1 At present it is a constant race between the 
West Middlesex Water Co., and the W. W. Preventer, 
the latter emptying the cistern as fast as the former fills 
it.—MowrmanTex. 


[56406.]—Erecting Machinery.—Would any of 
the readers of *‘Ours” tell me of a good book giving 
instructions upon erecting machinery, especially steam 
engines and rolling-mill machinery? I should be glad 
if some one would tell me the proper way to tet about 
erecting a beam-engine with cylinder and motion in 
engine house, pg rod and crank-shaft outside 
on a separate frame ?—J. G., Bristol. 


. Oil for Calico Prints.— There is 


80 it is certain there is . in this oil to make this 
change. I would like very well if someone would give 
me a hint on how to make it -M. A. 


work. win some | 


ANSWERS TO CORRESPONDENTS. 
— 
% All communication: should be addressed to the BDITOR 
of the EncLisu Mrcuawic, 882, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the only, and put draw- 
for illustrations on eopasate pisces of paper. 2. Put 


8. No charge is made! inserting letters, 
857 Letters 1 


* offers a cheap means of obtaining informa- 
tion, and we trust our readers a themselves of it. 
The 1. are the ., of letters to hand up 

to unacknowledged 


. y evening, April 15, and 


T. J. Exrmoazg.—Pall Mall Electric Association.—Lord 
W McClintock.—Had- 


t . . 
—B. M.—Jno. M. Adams.—J. T. D.—Glatton.—J. R. 
—R. G.—T. H. L.—Arefes.—W. H. Elphick.—G. Fryer. 


—Bobadil.—Lt.- Col. Ross.—Silex t. 
Busy. (The easiest method is what is now known as the 
tonian —that interlinear translations. 


It is advisable to learn the declensions and the forms 
of the verbs, th A etudy of 


facture, you all in volumes. ) 
—8. BOI. (No boo y devoted to the 
subject j ut there isa deal of information in 

urne’s Examples of Steam, Air, and Gas 2 
Longmane, price 7(s. ; his Catechism of the 


Steam Engine,” same publishers, which gives 


ticulars of many patents. Fora complete account of 
the patente you have to search at the Patent Office, 
but you some in the volumes of the abridg- 


(So-called self-acting fountains face been 
many times ; see XXXIX., pp. 112, 
247, 200, Vol. „ and Nos. 469, 583, 801.) — 
AnzAIdax Leatusr. (They are preparations of 
seed-oil with driers and pigments, sometimes with the 
addition of gum copal, &c. The patent is stoved. 
See the ces. Thanks for the other matter, but you 
will something about it in No. 1002, as well as in 
back volumes.) — Lava. (First query not of sufficient 
interest. You should procure the specifications if they 
are patented. 2. term means that a burner con- 
suming five cubic feet of gas hour gives a light 
equal to so sperm candies. A 
standard is one that consumes 120 eee 
of sperm per hour. 8. For such questions you d 
refer to a cyelopeedia. Meerschaum is a silicate of 
megno A; Optaget principally from Asia Minor, where 
in veins or nodules amongst the serpentine 
rocks. Steatite is also a silicate of magnesia, a mas- 
sive dag es ot talc commonly known by the name 
e ey rity 
name a proper rous 
variety of amphibole.) 0. Witty. (Perhaps you 
will say what new ba salt it is that you mean! If 
it is some trade article, the question is scarcely likel 
to meet with go answer.) W. H. (Your query abon 
musical box has been answered so recently as replies 
No. 65691. See P. 644 9 No. 1088.) — W. Twaa. t is 
a modification of one of Prof. B. P. Thompeon’s 
tented devices. See p. 144, No. 948. We co not 
3 who sells .O tn A Fix. (Not of sufi- 
akina bet oe te the arà by sizing 
; but you can en the car 
and varaishing it.) T. Baxen. (Mix the desired pis: 
ment with gum water. Alphabets can be o 
from the dealers in artists’ materials, but scarcely books 
of designs.)—J. W., Cleackheaton. (Use finer and still 
finer emery, and finally polish with crocus. 2. An arti- 
ficial seawater is made by dissolving in a gallon of 
filtered rainwater or boiled water 34oz. of common sait, 
10. of m salts, 200 grains of chloride of magne- 
sium, and 40 grains of chloride of potassium. Put 
some fresh seaweed in for some time before gang. 8. 
The camera obecura is described in sach books as 
Ganot’s “ Physics; but you will find any details about 
that and the other question in back volumes.)—Worsry. 
(See answer to F. Baslard.)—Vox. (z certainly, 
or zine, compo, or tin. You must apply to the com- 
y for prices of telephones.)—Ax ENOIIXI Frrrer. 
Peu indices ; but better spend the money in consulting 
a medical man.)—W. D. Gsonce. (Use a little cream 
as the kid reviver. For thought-reading, see the in- 
dices of Vols. XXXVII., XXXVIII. ; as to the ring 
some are split, so that the others can be readily Samed 
into them; but only the solid are shown to the 
audience.) —Srax. (We believe . Eassie, Argyll- 
street, W, can give particulars of the Cremation 
Society..—Worcestee. (Look through recent num- 
bers; aleo at p. 133, last week.)—‘I. B., Rochdale. 
(Recipes for «lime-juice and glycerine in Vol. XV. 
pp. 157, 261. The commonest samples are made of 
lime-water and oil, with just a little glycerine. A 
_ recipe is olive oil 200z., lime-water 20cz., glycerine 20z, 
essence of lemon 140 drops. If such a mixture is to be 


are not worth 


put on to the hair, it would be advisable to add 
a quarter of an ounce of cantharides. That should 
pe pona pe oil e dines tha oat anasto for 
a day on canthari oil throug paper 
and mix with the lime-water.)—T. B. (The “ five- 
barred gate” in No. 921; the four-barred in No. 934.) 
—Mopk. Escingrr. (See the indices.)—W. H.T. (If 
ou say what we are to understand by an eleo— 
engine,” we may be able to help yzi but you 
might help yourself by looking to see if there is not 
5 tab'e volames.)—Oxs rw 4 Pre, 
Priestfield. (Youh d. copy, the semainicg = 
or procure new plates, which you oan obtain ofany 
dealer in musical ins ents. Steel is better than brass 
for such instruments ; but it is difficult to work. As your 
plates are noe brass, We. peeeume they are szinc.)— 


@ 


A HosBL O Surreaxs. u are not satisfied with 
the verdict of two m men, why not to a 
hospital, and ascertain what the surgeons think of it! 


te. 
you wanted a 


per, whereas, if we d the is 
one of choses in which paper with minute perforations 


(Formule 
and collodion, in b 


‘‘ white hard ” varnish, thinned wi 
alcohol. There are several recipes on p. 
and elsewhere in back volumes.) — G. ALLsorr. (You 
want a little roller press, which you can obtain of any 
dealer in photo. materials, For ena „ 880 p. 116. 
No. 915.) —-Torsos. (The cause is constituti See 
the indices. 2. Would it not be simpler to remagnetise 
wie paeas | Is it 5 weighted to keep it in 
night will 

serva 


tus.) - Roß. Cavs. (We de, 
e more in such cases we 


pre or to pass any examination, to style 


will presently have to tell you it is too to 
the V (It is utterly impossible 
to follow your copy as it is bad 


e fanciful manner 
es worse confounded.) 


— — 


ALL Communications for this department 
addressed to J. Prnnon, Liandwrog, Carnarvon 


PROBLEM DOOCCXXXV.—" Rzsrroe Fores.” 
Black. 


7 


must be 


p 


wT Wh 
YEA 
iC 


[647 
White to play and mate in two moves, 


or. ron To 983. 


White. 
1. Q to Kt 8 
2. Kt or Q mates 
(Five variations.) 


1. Anything 


NOTICES TO CORRESPONDENTS. 


Conaxcr fPotutions to 933 by R. A. Bennett, Rev. W. 
Anderson (Old Romney), W. T. Bayne, F. O'N. H., A 
8. Olver, A. A. E. Leciuse, Ra ud. F. A. Vincent, 
E. Stanley Foliwell (main variations must be published ; 
names of competitors have been given). Exon (neat, 
no waste of force, second solution cleverly avoided), S 
gate, P. 8. Pochin, and J. E. Piper. 
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18 neg by R. A. Bennett, W. T. Bayne, R. Fison, and 


Tourney Prosiems from Phono,” and Aut Vincere 
aut Mori” ; also amended problem from“ Measure for 
Measure.” Game from T. Bourn. 


AxnraDyx.— Correction made in solution. 


L. L. Curvers.—If in 032, R takes R, 1. B-Kt 4 is an 
effectual reply. 


A. O. E. Lecrvusz.—Name entered. 


H. A. Harnporrow.—The solution as printed to 981, is 
uite correct: if 3. P takes Kt, 4. P mates, if 8. any- 
ing else, Kt mates. You have overlooked in your 
solution, that after 2. R-K R 6, 2. P-K 7, 8. R takes P, 
Black has no move! Your solution to 9338, is also in- 
correct for 2. Kt-Q 7, is not mate, as K can move to Q3 


Exox.—1. It includes three move-problems as well. 2. 
There is no entrance fee necessary. 3. About seven 
months. 4. First PS spine £1 1s, second, Tomlinson’s 
„ Amusements in Chess’? (out of print); third, Collins“ 
“ Problems” ; fourth, Mille’s Problems and Poems; 
fifth, Beechey's Chess Blossoms,” 


BrraywaLt Grezw.—BSolution to 931, correct, but not 
author's; that to 982 is wrong, as if 1. K B moves, 2. K does 
not discover mate, since B-K can take R. : 


very Workman connected with the Buflding 
* a requiring a N 1 ae in 3 BUILD- 
FF 
“THE BUILDING NEWS” is the Principal Journal 
Architects and Builders, and has the ciren) 


son 
of any onal Journal in the kingdom. 


Sven] Workman should insist on secing “THE BUILDING 
NEWS" week at his Club or Coffee House. He will find 
mere Lists of Tenders’ for new work in it every week than in 
1 paper, and ean thus ju where work is likely to be 
He is 3 make use of Intercom - 
munication’ if he know Ne his trade; te 
write to the Editorif he has any suggestions to make, and 
ber irr im the paper when he wants work. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANGE. 
Ss. 64. for Six Months and lls. for Twelve Months, Post-free ut 


anypert of the United om. For the United States, 13s., ot 
3 2506. e- or 16f. 400.; to Indie 
{vie Me. d.; to New , she Os „ the West 

Nova Bootia, Natal, er any of the Australiar 


remittances should be made by FPost-office > 

numbers cannot be sent out of the United Kingdom by the 
erdinary newspaper post, but must be remitted for at the rate o 
A. each to cover extra 

Messrs. o arns W. Quasx and Oo., of SM, Chestnut-street, Philia- 
8 are authorised to receive su tions for the United 
Bta for the ENGLISH MECHANIO, at the rate of 3 dois. 

„ gold, or Thirteen Shillings ann post- free. e copies 
will be forwarded direct by wall from the publishing ofice in 
Leadon. All subscriptions will commence with the number first 
issued * the bp dared the . If paci 1 
required to com umes, they m paid for at the rate o 
4d. each copy, to cover extra postage. ; 


Vols, IV., VII., XXVI., XXVII., XXX., XXXII., XXXII 
XXXIV., XIXV VI., XXXVII, XXXVIII., 
XXIX. bound in cloth, 7s. each. Post free, 7. 94. 

Vol. XL. now ready, price 7s. Post frec 7s. 9d. 


All the other bound volumes are out of print. Subscribers 

would do well to order volumes as soom as possible after the con- 

of each half-yearly volume im February and August, as 

limited aumber are bound up, and these soon run out of 

Moat or our beck Sumben can xd er 2d. ene 7 poea a. 
any or newsagent, or each, pos 

(except index mumbess, whioh are 3d. each, or 


Vols. I., VI., MI., VIII., and IX., 34. each. Post 


„ Indexes to Vol. XI. and to nent vols., Sd. 
„Ad. Cases for binding, le. . 


CHARGES FOR ADVERTISING. 


Thirty Words ee @e ee 2 | 6 
Every additional eight words. . 2 O 6 


Freat P C 
per 


BE 


i 
: 


a 
t. 


iyi 
$i 
T 


l: 
if 


for series of more than e 
may be ascertained on application to the Publisher. 


ADVERTISEMENTS in BEXOHANGE OOLUMN—for 
8. 
Twenty-four words ae ee ee ee ee oe 3 
For every succeeding Right words ee » 0S 8 
. ADVERTISEMENTS in the SIXPENXNY SALE POLUM. 
6. 


Mxteen words ee ee ee ee 
For every succeeding Right W 


„It must be borne in mind that ne 
ean a in the ge tert Sale Column.” AN advertisements 
must be prepaid; no reduction is made on repeated insertions; 
and in cases where the amount sent exceeds One Shilling, the 
Ee Stang, however (preferably halfpenny slampa m 

owever erably enny & 
de — 1 where ft {s inconvenient to obtain P. 0. * 


. included as part of the advertisement, and charged 


Advertisements must reach the office by 1 p.m. en Wednesday 
to insure insertion im the following Friday's number. 


Eppe’s Qocoa.—Grmteful and Comforting:—* By 


* 


Displayed advertisements 


a thorough knowledge of the natural laws which govern the 
hd iP of digestion and nutrition, and by a careful applica- 
on of the fine properties of well-selected 


Mr. B has 
provided our breakfast tables with a delicately avoured ' 88 
age which may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitution may be 
dually built up antil strong enough to resist every tendency to 
-Hen Hundreds of subtle maladies are floating around us 
ready to attack wherever there isa weak point. We may escape 
ape | a fatal shaft by keeping ourselves well fortified with pure 
bi anda properly nourished frame.''—Cirs Bervsce Garette.— 
Made amply with boiling water or milk, Sold onl 
labelled—"‘ JAMES EPPS and CO., Homcopat 
London.”— Also makers of Epps's Chocolate Essence 


in packets, 
c Chem ists 


HEARTHRUGS.—The Catholic Times says:—' We have this 
week inspected the Hearthrugs advertised by Nelsey and Co., of 
Stockport. and can guarantee them to be everything that the firm 
represent them in their advertisements. They are really cheap 
and beautiful articles, and we feel sure that our readers will not 
be disappointed if they intrust their orders to Messrs. Nelsey and 
Co., and as the goods come direct from the manufacturers, they 
ore enabled to sell them at prices within the reach of all classes.“ 
For advertisement sec page VI of thie paper. 


NOTICE TO SUBSCRIBERS. 


Subecrivers receiving their copies direct from the office are te · 
uested to observe that the last number of the term for which 

eir subscription is d will be forwarded to them ina Pixx 
Wrapper, as an intimation that a fresh remittaneo is nocessary, if 
t in deeired to continue the Rubseriptien 


Hollowav's Pills and Ointment.—Holloway’s 
Pills purge the Blood of the foul humours engendered by un- 
healthy atmospheres and dangerous occupations. They arrett in- 
fammation, and correct all disorders of the liver, stomach, and 
bowels. Holloway’s Ointment cleanses and heals ulcera, weunds, 
and abscesses, and allays tho pain of Rheumatism and Neuralgia, 


OUR EXCHANGE COLUMN. 


The cha Euchange Notices is 84. . 94 word: 
tl fe aes mde S 


Good Va ue Offered (cash or instruments) for all 


kinds ef sound or repairable Scientific Appliances.—Cartarz” 
pence Depot, Chenies-street, near British Museum. Established 


Wanted, a good Collection of Stamps, also coins and 
Bric a Brac of every descr pecan, good ex ge, approval re- 
quired.—Address, Epwarp W. Davar, Hull. 


Perambulator Wheels, with turned axles, 
beat Rubbers, 54 Wires, Brass Caps. complete, on approval, with 
pleasure. Exchange offers.—310, Bilston-road, Wolverhampton. 


Lathe Wheel. 28in., 5 speed, 50in. crank, turned, 
bored, treadte, complete, lathe bps ae, lathe head ; 100 
“E.M.” Exchange.—Suirn, Bilston - road, Wolverhampton. 


“English Mechanic, from commencement, 40 Vols., 
19 bound, all in perfect order. No reasonable offer refused, 
owner goingabroad. Will exchange for central-fire gun.—Mason 
ALLan, Gosport, Hants. 


Cutter Yacht, with all necessary sails, ropes, spars 
and blocks ; built by master shipbuilder ; copper fastened. will 
exchange for Bicycle or Model Engine, value A. -A. F. Wais- 
LAY, Bank House, Br.ghtlingsea. 


Will exchange capital Bow Drill Stook and ten fitted 
drills for double jointed Pencil coments Needle Points, or offers. 
. Muir, 9, Church-street, Dum n. 


No. 3 Brecchloading Pistol, octagon rifled barrel, cost 
30s., and 100 cartridges. What offers of recent volumes Ena.isx 
Mrcuanic.—A. Perks, 18, High-street, Warwick. 


“Balfour's Botany,” nearly new; “Grindon's 
British Plants; 38 Nos. Brook's Botany.“ incomplete, lot 
cost 788. Wanted, 4 or } wide-angle Lens.—C. Rorusan, 606, 
Dalmarnock-road, Glasgow. i 


Wanted. Lathe, about 44 centre. 
beautiful Screen, worth £16, dran 
Westoe, South shieldy-on-Tyne. 


Vol. I. to XIV. “Mechanic's Magazine,” bound, 
ood as new; 10 Vols. Family Friend,” bound; in exchange for 
athe and Tools, in good condition.—W. 8., 78, Viaduct- street, 

London, E. 


What offers for Nine Lop Rabbits, seven weeks old 
and pair of Antwerp Pigeons.—W. Sz.vipes, Pumping, Station, 
Chalvey, Bucks. 


For Magneto Machine or French Pocket Coil, a 
owerful Induction Coil would be given.—Address, WILLIAM 
AYLOR, 37, Bishop-street, Dublin. 


Barometer, nearly new, mahogany frame, ivory 
scales,and thermometer, cost £3. Want microscope, tools. or 
ae useful.—Goprazr, Ironmonger, Hrearley-strect, Bir- 

gham. 


Wanted, six-keyed Piccolo. Exchange two new 
Swan's Incandescent Lamps and a one brass holder, cost 88, and 
money.— O0. AamitTacs, 10, Mornington-road, Deptford. 


On approval, a Bass Drum, Fugel Horn, Trombone, 
in good order, for 501. Bicycle, or a day-and-night Telescope; 
must be on approval,or £4 in cash.—B. Batu, 19, Cwm-street, 
Abertillery, near Newport, Mon. 


Good Collection, over 750 Stamps, diffcrent, many 


very rare, in Oppen's album. Exchange offers. -F, Howarp, 95 
High-etreet, Kingaland. Í A 


Small Balance Timepiece, bronze and silvered dial 
mahogany stand, glass shade. Exchange. Electric Bell and 
Battery wanted.—H. Lezeon, Ooleshill, Birmingham. 


Bourne’s Patent Horizontal Engine, smallest size, 
with governor and pump, practically new. Two-cylinder hori- 
zontal Engine, made for steam launch, found too small, about 
two-horse, three months’ work. Advertiser will exchange for 
Gas Engine. Ruskin's Works, Hay, Straw, or Oats.— Rich AAD 
FLETCEEM. Meadow Bank, near Manchester. 


Circular saws, 12in. to 15in. Band saws, 15ft. long. 
Exchange offer.—127, Abbey-street, Bermondsey. 


Hydraulic Jack, 4-ton, by Tangye. Exchange or 
offers.—16, Rlley- street, Bermondsey. 


Harding's Speed Indicator, cost £2. Offers. 
Approval —Appy dy letter to P. G., 4, Elizabeth-terrace, 
Garrett, Lower Tooting, 8. W. 


Model Motor, with battery, complete, cost 15s. 6d. ; 
pair of Opera Glasses and full fount of Rubber-faced Type, in 
case; in exchange for Portrait Lens or Photo Apparatus.—J. 
Forra, Jur., 1, Starch Green-road, London, W. 


Double Gun, twist barrels, first-class condition; 
wanted in exchange, a good iron Printing Press for handbills, 
also materials and type.—J. M. Orurnznson, Cleckheaton. 


56in. Racer, laced spokes, hollow rim, hollow forks, 
ball bearings, zslb Small Screw-cutting Lathe wanted.— 
Oaoxsa, 51, Sutherland-road Bow. 


“Engineer,” and English Mechanic,“ volumes 
of, up w 5 date. — W. L., 61, Regency-street, West- 
mins ter, B. W. 


Exchange for a 
new. -D. H., 3, Byron- street, 


Gramme mo for sale, will light eight 5 c.-p. 
lamps, price or offers.—E. Dxxuxy Davizs, Ebnal Lodge, 
Oswestry. 

What offers for “English Mechanic.“ Vols 


XXXVIII., XXXIX., XL., complete, with indexes, clean, ready 
for binding ?—W. Osuorn, 17, Penley- street, Sheffield. 


Halse's Medical Coil, and six-cell Smee's Battery, 
in working order, no box. Offers. Electrical.—Joun SMSTHURST, 
4, Oak-street, Radcliffe. 


Speculum, Silver-on-glass, good definition, 9 inches 
ndon. 


Sewing Machine, Clegg and Blacklock. Exchange 
for bound Vols. of Baotism Mecuanic.—Dar, 68, Drimeld- road, 
Old Ford, London. 


Photographic Apparatus. varions, for 5 inch 
Slide-rest, or bound back volumes of Ewotisa Mzucuanic.—Dar, 
66, Driftield-road, Old Ford, London. 


Bird Oages.—About 24 various, breeding, &c., for 
back Vols. of BNOIian Mecwanic, or Sin. Bllde-rest.—Day, 66 
Driftield-road, Old Ford, London. aes 


“Modern Steam Practice,’ new, cost 28s. Micro- 
scope, new. stand and book, worth 16s. Offers in music or other- 
wise.—W. W., 39, Victoria-road, Bedford. 


Wanted, good set of Drawing Instruments. win 
vive tn exchange small microscope in box, cost 88., quite new. 
James ABERNETHY, 91, Houston-street, Glasgow. 


Offers for the following :—Orguinette and Music, 
Phonograph, as described in E. M.; Air Pistol ; Steam Ga ; 
Model Engines, Beam, Oscillating, Horizontal, and one Oscillat- 
ing, Zin. by 3in., suitable fur boat.— R. Waite, 50, Pinsbary- 
square, London, E C 


First-class } plate English Lever, in stout silver 
cases, fully jewelied, good timist ; for Sclf-inking Prntiag Press, 
Model or simplissimus preferred.—J. W. Corn, 6, Peel Grove, Old 
Ford-road, London, E. 


Niokel-plating Vat. 9 gallons, 6 Bunsen half- 
galion celle, six nickel anodes; weight, about 71b. ; 141b. Salts 
of Nickel, book of instruction, scratch brush, &., cost £8 lin — 
Offers, J. Garxz, Hull. 


Wanted, Hall's Type Writer, in exchange for small 
Dynamo e Telescope, plate Camera Pocket 
Aneroid, Medical Coil.—W. Banxa. 


Wanted, 8 and 10in. Sliding, Surfacing, and Screw- 
Corrine LAruxe, must be gooc quality; in exchange fora One 
Pone Power Otto Silent Gas Engine, new last September.—W. 

Au s. 


Wanted, a Band Saw and Circular Saw, in exchange 
SA oroad kang Dynamo.—W. Banas, 32, Corporation-street, 
n. ‘ 


25 Cc. p. D 


o, E. M. pattern, worth £3108. Er- 
change Gold 


bert, or offers. — F. G., 13, Radipole- road, Fulham - 


Offers for 147 numbers “ English Meobanie ” ; 19 
numbers Design and Work,” 36 sheets strong Drawing Paper 
(sold at 6d. sheet.)—Srzap, Lees, Oldham. i 


Model Vertical Copper Boiler and Engine com- 
bined, cost £7 10s. Exchange for goed Photographic Apparatus. 
Other offers requested.—STraD, Lees, old ham. 


Wanted, good Cabinet or Revolving . 
aas about 50 slides, Good exchange given —8TEAD, ‘ 
am. 


Bicyole.—Grand 56in. “Special Club,” first-class 
condition. All latest improvements. Exchange for Tricycle, 
cqual mako and condition.—HKonzrr Vann ER, George-street, Fal- 

7 e * 


Bicycle Fittings. — Hub, Rims, Rubbers, Bearings, 
and lot of sundries. (Seen in London.) Exchange for Photo- 
graphie Apparatus or offers. —Rosgrt Vuanxxea, George-street, 

En e Oastings, 6 inches, strong, bored and 
partly nished ; suit amateurs or others.—Offers, Mres. A. Davis, 
ndon House, Cefn-Meur, Ruabon, N. Wales 


Hot-Air e, Buckett's Caloric, half h.-p., quite 
new, cost £62 10s. ill take exchange. Want tools or anything 
useful.—J. GIII, Hull. 


“English Mechanic.“ 24 complete volumes, from 
10 to 33 inclusive; 25 Nos. Engineer, all clean and perfect. 
Offers in Field Glass, Telescope. or Photographic Apparatus .—J, 
Baon 60, Hridge-street, Golborne, Ncwton-le-Willows, Lan- 
cashire. 


Vertical Engine, with brass cylinder, ljin. bore , 
ood working order. Will exchange for samall Lathe, or offers: 
. Lsriann, Park-lane, near Wigaa. 


Two single-action Oscillating Cylinders, cost 5s. ; 
four brass wheels, cost 4s. ; steam whist'e, cost 28. 6d. Exchange 
for camera lens.—B. A. CLAAS, Worthing 


“English Mechanic,” Volumes XXXV. to XL. 
unbound, complete, with index; aleo Design and Work,” Vols 
VI. to XI. Exchange for folding Camera, or offers.—G. Da wur 
14, Church-street, Stoke Newington, London. , 


Tricyoles, with Dunn’s patent improved power 
appliance, 50 per cent. increase of power. Machines bought 
1010 „or exchanged. — 2224, City- road, London, E. C. 


in 


THE SIXPENNY SALE COLUMN. 


Advertisonente are inserted in this eoluum at the rate of 
VVG 


Pla deseription of Gil „ Bilver 

Plating, Oxidising, and Bronzing, executed with very finish. 

fry in nickel-plating. Special quotations on application, 

Send one stamp for price lis mall jobs attended to per return 
post.—Monais Oomun, 122, Kirkgate, Leeds. 


Fretwork.—TI:!ustrated Catalogue of every requisi 
and 400 miniature designs, 4 stamps.—Hanezr Bros., Bettie., 


Yorks. 

Orguinette Music, all the latest tunes. Price 11d. per 
foot. Organina music. Orguinette, 303. Lists free. J. B. Woop, 
1 City- road, Finsbury-square, London. 


Trouser Lengths, 53. each. Cheap Cloth for Ladies’ 
Dresses, Manties, Boye’ Bulta.—Hzwirr, 27, Winfield Mount, 
Leeds. Patterns free. 


Depot, 10, Deansgate, Manchester.— Electric 
Brean Pins, Sas. pot i Bells, 4 Induction Coils, Ss. — MILLI. 
prie 7 


Write for Hindle's List of Electrical Apparatus, free; 
all parte for amateur construction.—Irwell Vale, Helmshore. 


ast materials for Electric Bels, 
C Coils, Mierophones.— Kine. 

Muwpmam, and Co.. Bristol. 
weight, 


nsula „ showing size, 
5 „ gable, 1155 3.—Kine, Mpx, 


and Oo. 
Standard Ohm, in box, copper Poles, guaranteed 


correct ten thousandth of ohm, DRAM, and 
Oo., Bris 


Wimshurst Influence Machine.—Socole Manufac- 
tarers of Improved Pattern. Numerous testimonials as to 
thorough cy.—Kino, Msxpuax, and Co., Bristol. 


nometer Cards. improved for tan t and 
ordinary combines, 2jin., 8d. ; un., ied; An., ls. : 8 — A 
Above. 


Write for King, Mendham, and Co.’s large new 
and reduced Price List, post free 4 stamps. 


100 Foreign Stamps, including Brunswick, Ceylon 
Tasmania, Cuy pt. Greece, Luxemburg, free 7d.—Hetr, Foley 
street, London. 


Patent Spiral Grip Letter Racks. An invaluable 
AY EDE Parcels post, ls. 3d.—Itzes, Highgate-street. Biren- 
ngham. 


Aprin 17. 1885. 


ENGLISH MECHANIO AND WORLD OF SOIENOE, 


v. 


Microscopic Slides, a valuable collection, 7s. dozen 
Two samples, 46d. free.—fyLaa, 33, Geach-street, Birmingham. 


Bell Wire, double-cotton covered and parafined, 
Io yards, Is. 2d, complete. List free. —Maw. 


Magnesium Ribbon, 4 yards 1s. post froc.—MA wW, 
s, Claylands- road, London, 8. W. 


Engineers and Millwrights in general, also Inven- 
tors’ P 


ne and Ideas worked out with despatch. Estimates and 


consultation free.—Mr. Dunn, 7224, City- road, London, E. C. 


Writer. Remington, capitals only. —Speoimens 


and peice from RArcLirr, 20, Cardoza - road, London, N. 


Model Steam ¥ngines made or repaired. Separate 


pate cees up, boilers made to order.—Lucas asd Davie, 21, 
street, Hatton-garden, London. 


Lathes, Lathes. 
Nothing. equal at price.—Houinson, Somerset-road, Sheffield. 


The Tele ph Triocycles, T-framed, front steer- 
ing, ball bearings, scieatifically constructed. List free.—Noaron, 
Crockherbtown, Cardiff. 


Hematite for Jewellers —RICHARD BAKER and Co., 
9, Mimciag- lane, London. 


Brasilian Pebbles and Crystals.—RICHARD BAKER 
and Co., 9, Mincing-lane, London. 


Butil.—RicHaRD BAKER and Co., 9, Mincing-lane, 
London. 

Celebrated Kerry Ferns, 12 varieties, including rare 
filmy, le èd. free.—FitzPssr, Rathanny, Tralee, Kerry. 


Tricycle Wheels, Bicycle Wheels, and Fittings 
Wonderfully cheap. Also for safety Bicycles.— W. Gwixx RTT 
and Co., Wolverhampton. 

Edward W. Drury, Hull, Glass Bottle and Cork 
eee Importer of Chemicals, Caramel, Glucoses, Tinned 


Photo Apparatus, half plate, Ross lens, a bargain. 
—G. V. B., 12, Hereford Gardens, W. 


Cox-Walker’s Incandescent Lamp-Holder 
new patent, highly approved, post free, ls. 6d. stamps.—Harai- 
202, -WalLIIIM, and Co., Darling ton. 


Catapults, 7d., 1s., 1s. 2d.; elast ie 2d., 3d. foot; square 
id. to éd. yard.—Moopr BIT. Cheltenham. 


Elastic Stockings for Varicose Veins.—W. SMITH 
and Soxe,37, Breck road, Liverpool. None made in London. 


Mica, otherwise Talc—RIGHARD BAKER 4 CO. 9 
Mincing-lane, Lendon. 


Lathe Heads, Slide-reats, Beds, Standards, My- 
wheels or A Chucks, and Accessories, rough or finished. See 
Un. -W. R. Susur. 


Machine Work Done on customers’ materials, 
best workmanship, at moderate prices. Estimates free. Send 
particalars.—W. R. Susur. 


Turning, Boring, Planing, Screw-cutting, Forgings, 
Patterns, ae. No charge for estimates or ad vice.— W. R. Smatr. 


sin. centre single- speed Lathe, V and flat bed, slide- 
rest, Chuchs, &., equal to new, £13.—W. R. Suscr. 


Enlarged and Revised Price List, 1 stamp.— 
W.R.Smustt, Engineer and Tcol Maker, 7, Goldsmith's-row, 
Goagh-equare, E C 

Engine and Boiler combined, 2-horse, £17. 
Baller. vertical, I-horte, £6.—78, Dudley road, West Bromwich. 


21 Microscopic Slides, in box. very cheap. List 
tent for stamp.— W aLL, Dalmain-road, Forest H 


Launch Engines, suitable for 25ft., Söft., and 50ft. 
launches; boilers, prope ters: and fittings complete.—S8. BEITH, 
11, West-street, Soho, W.C. 


Hand Drilling Machine, drills ł holes 6 inches 
. Photo 3 stamps.—8. Bez moe, Mareham-le-Fen, 
n. 


Model Boilers of copper. Low prices, All sorts. 
Send ar for price. — Monteomaar, Stanners- street, 
Gree noc 


Edison's Electric Pen, Fuller's Patent Battery, in 
box, with switch arrangement, press, &c., complete, sup ly of 
gencl and printing paper; good as new; five guineas.—F. W. 
Lavaspaa, 30, North Villas, Camden- square, N.W. 


Tudsbury and Sons’ “High Tension” Wimshurat 
M.acuinns, with Compound Ebonite Plates. List, one stamp.— 
Edwinstowe, Newark. 


Model Castings in brass and iron, also Working 
Drawings for Horizontal, Vertical, Launch, and other Engines. 
Gaaranteed best metal. Complete sets Castings from 1s. ad. 


Separate Parts, rough or finished. Castings from 
amateurs own patterns. Catalogue, 3d. Six lithographed de- 
mans. 41.—Hrours’ “ Mersey Dockyard,” 17, Smith-street, Kirk- 
dale, Liverpool. 


Castings.—Half horse-power (Engine), Launch, 
ports in cylinder. Complete sets 


p 5 5 od. One h T 
an s. . ne herse-pewer, ?50.—Tox- 
us HIchfald terraes, Barnsley. p? 
Castings.—Bench Drilling Machine Castings, 3s. 6d. 
Small Brass Horizontal Engine Castings, 2s. 6d. New Price-list 


and designe of perfect Castings Rost free.—I, TenLin, Ingineer, 
28. Highfleld-terrace, Barnsley, Yorkshire. 


field-terrace, Barnsley, 


Chemical Glass-Blowing.—Single Lessons given. 
Sprengel Pumpe. Vacuum Tubes, for special ex periments.—Naw- 
201, 25, Calthorpe-street. 


Steei V Cauge for grinding screw-cutting tools te, 
post free, 7d.—Hotrowar, 39, Heservoir-road, Birmingham. 


Model Engine Oastin Best and Cheapest. See 
list stamp) and Compare Week, Daliey-street, Broughton, 


C. on, 32, Sackville-street, Piccadilly, W., 
Magic Lantern Artist and Photographic Colourist, 


Magic Lantern Photograph Oolouring, finely 
and artistically done, ise. per duzen. Special terms to the trade 
ou application.—C, Pitx:noron, 33, Sack ville-street, W. 


Cat Gut.—Gut Hooks and Byes for lathes and ma- 
chinery.—Janune Baccasas. Regent- street. Leicester. 


Bella*rs’ Gas Stoves, 1s. 3d., 2a. Id., 38. 3d., for 
boiling. Breakfast stoves, 80., 11s., 149. 6d. Send for lists. 


New Time.—aAlter your Clocks and Watches. Twely® 
Sets of Figures, with instructions, 6d.—WIISLII, Preston. 


oto fer sewing machin 
wy ator Motors, 3320., 49s. ut ene 3 

Fan Oastin ga.— Improved ; sete 
fn., u.; gaer ,, óo. wings, 44—Waza.aa, ; 
Water Motors.—Cemplete ene » £0. 
Half, 66. Quarter, £4. Righth, £3.—Tuewss W ‘Bataan, Prosten. 


Cheapest and best. List, 2 stamps 


Twisting, Reeding, and Fluting Lathe. While fnvent- 
rts. 
so that it 
Will some 
one make an offer for it?—J. Prrecorr, Turner, George-street, 


ing the spiral lathe my aim has been to make it in as fow 
to lessen the friction, and make it as cheap us possible 
may be within the reach of overy woodturner. 


Oxford. 


Steel Name Stamps, 3d. per letter. Figures (set), 
28. 4d. Letters, 68. 4d., per post.— B. F. Batpwin, Rebinswood- 


hill, Gloucester. 


Incandescent’ Carbon Lamps, low resistance, 
‘8s. each; Fairy Lamps, 3s. 6d. ; Platinum Lamps, le. d., 
post free.—Topp, 14, Wentworth-road, Manor Park, Esser. 


Incandescent Lamp Folders, new pattern, best 


1a the trade, 126. dozen; sample, post free, ls. 3d.—Topp, as 
above. 


Formulas Worked Out for winding Dynamos 


from 10 e.-p. to 500 ¢€.-p., 8 stamps each.— H. Jomas. 


Dynamo Castings, 100 c.-p., cog armature, 


Gramme fields, 98. a set. otors with patent armature, 36. a set. 
—H. Jonas. ` 


D Os, patent improvements, No. 2,133. 
machines, £5. 32 volts, 7 ampéeres.—H. Jens. 


Dynamos, best small machinesin the trade, and 
cheapest double-eovered Wires to 20 gauge, le. 8d. 1b.—H. Jonas. 


70 c.-p. 


Dynamos for Home Lighting.—5 lights, or aro of 


600 c.-p. Price £6 10s., approval. Warranted. 


Dynamo Oastin with laminated armatures, 8 
c.-p., 66. ; 16, 5s. 6d. ; 20, 68. 6d. ; 30, 7s. each.—H. Jeon ns. 


amo, laminated armatures, no heating, ven- 


Dyn 
tilating ; 70 e.-p., 16s. a set; fnished, £5. 
Jon 8. 


Dynamo Machines Repaired. Motors, with 
wire, 56. 6d.— H. Jouss, 48, High-street, Lambeth, 8 . 


Warran ted.—H. 


For Sale, good, sound Woodturner's Lathe, 8}in. 
centre, 6ft. mahogany bed, zin. dy 7in., on mahogany standards, 


jin. by 7in., on 78in, feet, and wrought-iron brackets, 26in. 5- 
speed turned iron flywheel, Igin. throwcrank, wrought-iron 


treadle, 5 chucks, handrest. with 3 tees and bow nut, 6 tools, gut 


and wrought-iron straps to prevent standarda spreading ; £10.— 
Tuomas Hor, I. Chilwell Cottage, Sidcup, Kent. 


Splendid Brequet Hand Dynamo, cost £40, equal to 


new. First reasonable offer taken.— WARNE. 


Five-light experimental Dynamo, new, with lamps, 
complete, £6 108.— Particulars, Waawns. 


Dynamos. Arc and Incandescent Lamps, Leads, &c. 
rae e Incandescent, 28. 8d.— Warne, 39, Bt. John-street-road, 


Hard Vulcanised Fibre for Magnet Heads.— 
Mossse and Mircmsg LL, 68a, Chiswell-street, London, B.C. 


Hard Vulcanised Fibre for all kinds of insulation. 
—Mosszs and MircHecc, 68a, Chiswell-street, London, B.C. 


Hard Vulcanised Fibre for carrier dry back plates. 
—Mosszs and Mitrcag ct, 64a, Chiswell-street, London, E.C. 


Excellent pair of Pumps, 2} rams, l4in. stroke, strap 
driven, very cheap.—Riosy Bwiru, Fazackerley, Chorley. 


Smith's Tools, about Scwt. ; Swages and Sets, &c., 
2d. a pound.—Riesy Suitu, Fazackerley, Chorley. 


Cheap Printing.—Bill Heads, 6s. 1,000; Memos’ 
5s. 6d. usiness Cards, 6s., carriage paid.—Brooxs'and Co. 
Rotherham. 


Rose Engine Lathe, with overhead, reciprocating, 
quantity of attachments; in excellent order; not rubbish, but a 
enuine bargain ; £30 or offers. Also a Medallion machine May 
e seen by appointinent.—Particulars from R. WIT, 60, Fins- 
bury-square, London, E.O. 


Type-Writer (Hall's), in perfect condition, Es, or 
offers.—R. Wurz, 60, Finsbary-square, London, E.C. 


Horogra ph (clockwork pen), Newton and Wilson's 
Patent, nickel-plated, in leather case, with printing arrangement, 
complete. in perfect erder, £1; cost £5 58.—R. Wn:ra, 50, Fins- 
bury square, London, EC 


Lantern Slides printed from amateurs’ or other 
pipiens Specimens sent (or 9d. stamps.—Puero, 183, Trongace, 
asgow. 


Photographs, Scottish Scen 
ordinary value, 4d. each.—Address, 
Glasgow. 


Clear Gelatines for tracing magic lantern slides, 3} 
size, 4id. per dozen.—Address, Puoro, 183, Trongate, Glasgow. 


Universal Outter Frame slides 3 inches, £2. Cast- 
ings, 4s. 6d.—For particulars, apply, G. Artsor, Beiper, Derby. 


Ten-inch Mirror, by G. Calver, 7ft. focus, price £13. 
Iron body and cell for sale.—B. Kipp, Bramley, Guildford. 


“Mind in the Lower Animals,” two Vols., by 
W. Lander Lindsay, published at 32 shillings, perfectly new, 


clone and uncut, price £1.—F. Menn, 68, Princes-street, South- 
po 


“Knowledge,” Vols. I., II., III., IV., bound; v. and 
VI., unbound, 2is.—B., 147, Farringdon-road Buildings. 


Bright Drawn Mild Round Steel for model engine 
pistons, in foot leagte, è, êd. ; 3-16, 7d., 4, 8d. ; 5-16, 9d. ; J, 10d. ; 


Odd Spiral Spring made to order. Mattress springs 
Od. per 83 ee Pinas, 62, Bard-street Park, Bheftield. = 


Lathe.—Small Beneh Lathe, 2}in. centres, 20in. bed, 


Rend ee alide- rest, price 248.— A. E. B., 5, Gloucester-road, 
ew. 


Horizontal Slide Valve Engine, 1} bore, 2in. stroke, 
with copper boiler containing 4 tubes, in working order, £3.— 
M. W., 23, Belle vue- road, Southampton. 


Showoases for Exhibitions, Models, Scientific Instru- 


ments. Exhibition Stands supplied and fitted. — Write, Far and 
Brarr, 90, Borough - road. Lon don. 


Tricycle Parts. —Completo Sets of Works for central 
geared, double driving, front steering, plain and dall bearings, 
steel tubes bent. Full instructions and working drawings. 
Wheels or any art floished to order.—Machines on view, and 


particulars o Epwarps, 163, Kennington Park-road, London. 


Boilers, suitable for launches, &c., horizontal and 
vertical, 1,3, &, and 4h. p., for sale at reduced prices.—8. Suita. 


Propellers, from 6in. to 30in. Improved pattern in 


stuck.—5. Suita, 11, Wost-street, Soho, W.C. (late of High 
Holborn). 


Model Vertical Engine and Boiler, lin. bore, in 
Working order, <2 108.—H. R, 127, Abbey: street, Bermondsey. 


Movement, large size, new, suitable for working 
models, prise 163.— Movement, 119, High-road, N.W. 


Four-cell Bichromate Battery, pints, scrow lifting 
arrangement, price 168. er offers.—Barrerr, 119, High- road, N. W. 


Bunsen's Battery, 8 quarts, 2 pint cells, price 158. or 
offers. — H. As itt, 17, dotheron-road, Watford. 


„cabinet size, extra- 
MOTO, 183, Trongate, 


Genuine Clearance Sale.—2} H.-P. Horizontal Engine 
and Buicer, by Lane, with 11 complete ; two lathes, 6ft. 
beds, and one 3ft. sin. bed. Price , or separately.—G, BARKER, 
1, North wold-road, Clapton, E. 


For sale.—Good 9 by 8 Mahogany Bellows Camera 
and Pouraait Lene, in good order, 35s. ; cheap at 606.— B. Jacx- 
son, Dyffryn Farm, Fishguard, Pembroke. 


Silver Albert, double, fetter tink, two swivels, com- 


pass, charm, hall-marked eve part, weighs 20z. édwt., com- 
plete, 17s. 6d.—T. Rye. = oe í 


Silver Watch, English Lever escapement, jewelled 
in 13 actions, new, timed and examined, a bargain at 23s. 6d.—T. 
Rrx, 287, Mile End- road, London. 


A few Gramme Dynamos for sale, cheap.— WALKER 
and OLLIYER, 195, Severn- road. Cardiff. 


Electro-Motors from 25s. No dead point. Battery 
equal Bunsen’s. No fumes.— Wacxzr and OLLIYSR. 


Leclanche Celis, Manganese, Sal-ammoniac, Bichro- 
mate Bells, Wire, Pushes. Wholesale and retal.—WaLKER and 
LLIVER, 


D mos repaired or rewound. Advice given. Com- 
petent men sent to all parts.— Wacxer and OrTIYIX. 


Send for List of Switches, Indicators, Teiegraph 
Instruments, Parts, &c., for sale, cheap.—WaLxer and OLLIYER. 


5ft. Lathe, Gin. centre, wood bed and standards, 
thoroughly sound, 55s.—J. L., 37, Trafalgar-strect, Brighton. 


Fretwork Patterns.—Given away, some splendid 
ere WO OTET applicant, 1 stamp.—8. R. Baocxwar, Mari- 
orough. , 


Square Holes.—Full directions how to cut square 
holes dy hand tool in any lathe ; anyone can do it without pre- 
vious skill. This, with our catalogue of lathes, 7 stamps.— 
Britannia Co. 


Lathe Parts.—Hundreds of odd parts, finished or 
rough. Send six stamps for catalogue, and send exact details of 
what you require.—Hritaxwnia Co., Colchester. 


Lathes, Fretsaws, Drills, &c, at BRITANNIA COM- 
Parxy's Showrooms, 99, Fenchurch street, London. All cor- 
respondence to Britannia Works, Colchester, 


For sale, three, 5-cwt. improved Sack Hoist, 48-feet 
ale each new, bargain.—Wersron, Atkinson-street, Stockton- 
OR-Iees. 


“English Mechanic,” Volume XVII. to present 
time. Offers wanted.— T. Storroap, Box 30, Bolton. 


Boat, strong Canvas, well made, 12 feet, double 
pointed, paddles complete, 60s.—O. J. Rezzare, Wolverton., 


Galvanised Corrugated Roofing Iron, sheet, 72 by 26 
1 ls. 94. each. —Coox, Ann- street, Tettenball, Wolver- 
am pton. 


Koumiss.—The secret of making this valuable wine, 
which should be known by all. Price sixpence. No stamps.— 
Roar. Lawnencez, 125, Thistle treet, Glasgow. 


Standard Ohms.—S. BOTTONE has a few of these on 
hand, price 28. 6d.—Stanley-road, Carshalton. 


Edison’s Electric Pen, with Fuller's Battery, good as 
new, three guineas.—W. Dawson, High-street, Putney. 


“Hinckley Man” offers his well tested Portable 
1 Batu for 256.—22, Coventry- road. Minckley, Leicester- 
0 8 


Lathe, 5in. centres, bench and vice combined, with 
macs cheap.—Hupsom, 65, Blenheim-street, Newcastie-on- 
ne. 


Lathe Planing Attachment, Casting and For- 
gings. Working parts fitted, suit any lathe, cheap.—As above. 


Pedal Organ Soundboard, with 30 notes of 16ft. 
reeds, price 98.— 0. F ITEM, 17, Richardson-street, Swansea. 


Gas Engine, “ Bisschop,” two man-power, nearly 
new, cheap.— Horenixtox, Heckmondwike, Yorkshire. 


For Sale, Half H.-P. Hot Air Engine.— Apply“ 
J. A., 46, Frith- street, Soho, W. 


100 ft. of Glass, cut to size, packed, delivered to rail, 
13s. 6d. Picture quality, 178. 6d.— Hol Xn rs, 149, Essex - road. 


Pure Methylated S irit, from 2s. 10d. Double 
distilled Gasoline from la. 9d. Orange Polish, Brown Hard 
Varnish, White ditto, 48. 3d., 58., 5s. 6d. gallon, Virgin Cork, 
lis. 6d. and 169, per cwt. Free on rail. Stamp for reply.—H. 
Jones and Co, Viadact-street, London, EB., near Bethna)-green 
Junction, G. E. Ry. 


Circular Stocks and Dies for cutting full threads 
at once running dewn. A great improvement on the old style. 
See testimonials. Lists, one stamp.—Jzumy and Son. 


Testimonial.—" Gentlemen,—I am very satisfied 
with the screw-tackle. It is certainly a novelty. Itis particu- 
larly well suited for Amateur Mechanics and smal! Manufac- 
turers.” For full copy of this and other testimonials send for 
lists. —Jzauy and Son, North-street, Stafford. 


Astronomical Telescope for sale, with Wray's first 
quality og, 3} clear aperture, together with five sliding 11 05 
pieces and sundial, complete, with l tripod stand, brass pillar, 
and steadying rod. Also equatorial head in iron and brass, with 
levelling screws, and tangent screw in RA, suitable for screw- 
ing to iron pillar.— B., 264, Oldham-road, Royton, Lanc. 


Billiards.—Great success of Thorpe's Patent Auto- 
matic Cue Tips. Cannot fly off. Cues retipped instantly. 


Billiards.— Excellent testimonials from Roberts, jun. , 
champion, and other professionals. £5 per week easily earned. 


Billiards.—District Agents wanted. Send 9 stamps 
for particulars and sample cue end fitted with patent. 


Billiards.—Five Shillings for sample cue, also fitted, 
and 3 extra tips. Thousands already in use. 


Billiards.—apply to sole representative for United 
Kingdom.—A. W. Moraan, Lancaster Avenue, Fennel-street, 
Mauchester, 


Eight Change Wheels, 85 to 120, bored to one inch, 
6 lsth pitch, cheap.—T. TayLon, Willingdon, Sussex. 


Tricycle, “Zephyr,” Coventry make, new, perfect 
repair, rts o.u F., Bast Howie. Perry -bill i 


Dollond Achromatic, 3 inch, new, with three eye- 
pieces, in case, with strong stand, price £10. 


Screw-cutting Lathe, 3 inch centres, slide-rest, 
change wheels, nearly new, perfect order, price £10.—H. P., East 
Howle, Ferryhill. 0 


Microscope, by Watson, new, Bulloch's swinging 
. mahogany caee, eyeplecos, iris diaphragm, complete, 


Ineandescent Lamps.—Some Woodhouse and 
Rawson, 50 volt, never used, 8. 6d, each, best flament —Stxpor, 
aa and Co., Elostrical Engineers, 95, Wirtemburg-strcet. 

pham. 


VI. 


ENGLISH MENHANIO AND WORLD OF SCIENCE. 


APRIL 17, 1885. 


QE EE eee 


New 4in. screw-cutting Lathe, superior finish, com- 
plete, 10 guineas.—A. Halis, Howard-strect, Yarmouth. 


rge quantity of Turning and other Tools, for 
eons sea: 10 de disposed of. List vent.—Offere Photo. 
Apparatus.—J. Bite, 60, Bildge- street, Golborne, Newton-:c- 
Willows, Lancashire. 


m Canoe, new. sest 3, with machinery complete, 
3 4 stamps.—Cuanmatt, Eastville, Bristol. 


. Mechanic,“ Vols. XXII. to XL, clean 
and English Me M., 62, St. Stephen s- street, Salford. 


Microscopic.—Good miscellaneous Slides for dis- 
posal. only 2s. 121 dozen, post free.—Maruiss, 42, McKinlay- 
street, Glasgow. 


Leaves.—A splendid consignment of this 
3 eafe stimulant just received. All will benefit by it. 


Goca Leaves.—Sample packet, including medical 
aud scientific opinions, post free. 13 stamos.—Maage and Co., 
17, Newcastie-street, Furringdon-street, E C. 


Engineer's Stocks and Dies, Whitworth pitch, 
superior quality, snd very cheap. Lists, istamp.—Jgnmy and Son. 


Engineer's Taps. jin., 1s. 1d. ; 5-16in,, 1s. 2d. ; fin., 
18. 3d. ; 7-161n , le. (d.; zin, Is 6d. ; ĝin., 28. ; Jin., 28. 6d. ; jin., 
3s. ; lin.,3s. 6d.—Jzamy and Bor, North-strect, Stafford. 


Good Gin. 8lide-Rest, had very little wear, price 30s. 
A. H.,5, Wymering terrace, Lavender Hill, S. W. 


First-class model Hull of Boat, 2ft. long, price 98s.— 
A. H.,5, Wymering-terrace, Lavender bill, S. W. 


ioe upon any Electric Bell difficulties by return 
9 > fe 8 Electrielan, Chester-le- Street, 
Durham. 


Dynamo Machine, second-hand, 50 twenty-candle 
Lampe, cost £75, Price £40. 


o Machine, second-hand, 30 twenty-candle 
Lamps, cost £50 ; take £26 ; splendid condition.—W. Bangs. 


One H.-P. Otto Gas Engine, nearly new, cost, with 
fittings, £110. Price £90.—W. Banks. 


Wimshurst Machines, 17in. plate, half-gallon 
Leyden jare, best make, 7in. spark, 703.—W. Ban xs- 


Sinall Dynamo to light six ten-candle lamps, with 
stand and driving arrangement, £5 108.—W. Bans. 


Ebonite (Bell pattern) Telephone Cases, screw 
cape, best quality, 78. 6d. pair, post free. — W. Baxxa. 


Banks’ Instantaneous Shutter is the best yet 
produced, Made entirely of metal; strong and light.—-W. Banks 


Banks’ Instantaneous Shutter for a half-plate 
Lena can be carriea in the waistcoat pocket. 


Banks’ Instantaneous Shutter, from its peculiar 
constraction, is the quickest extant.—W. Haxxe. 


Banks’ Shutter is cheap. 2in., 10s. 6d. ; over 2in., 
186. Bend for list.—3$2, Corpora tion street, Bolton. 


JiggerSawing Machine, separate counter-shaft, 
new, £14. Photo, 6¢d.—?, Etruria-street, New-road, Battersea. 


Universal Trade and Amateur Supply.— Leo- 
ture requisites ; light, heat, air, water, geelogy, engineering, 
chemistry, photography, &c. Wholesale an export. CAr Lari. 


Noted for cheap Lecture Apparatus of all kinds. 
Astronom cal, Sur ve ing, Chemica Models, Lathes, Photo- 
grapby, Medical Electricity. 


Electrical and Magnetic Departments re- 
plete with thousands of different articles; specially lew prices 
or good Bell, Telegraphic, Lighting Appliances. 


New Catalogue, 2d. Caplatzi, Science Depot, Hire 
ane e Chenies-street, Tottenham court- road. Esta- 


Mesmerism. Instructions showing how anyone can 
N firet-clase meamerista, Success certain. 8 stamps.— 
elow, 


Thought-Reading. — Instructions showing how 
anyone can become rhought- Readers. 8d. Below. 


Ventriloquism —Instructions showing how anyone 
can acquire this wonderful art, 8d. Never fails.— Below. 


Olairvoyance, or “Second Sight“ (instructions in). 


Success guaranteed. 6d. All 4, post free, 144.—G. MAU, All- 
hallowgate, Ripon. 


“English Mechanic.”— Any back number, 3d. each. 
Indixes,od. Volumes, 3s. 6¢.—Siapen, 33, Cank-street, Leicester. 


Good Cast Steel. } dia., Bft. lengths, 12s. per cwt.— 
Git zZ, Oxfurd-road, Sheftield. 


Twenty assorted Fretwork Patterns, full size, 
price 7d. ae dosen Fret Saws, le. 3d.—u. W. BIcxTI, Stoke, 
evonport. 


The Kinetic Engineering Company, 36 and 
37, Brooke-street, Holborn, London. Circulars and list post free. 


Dynamo Wire, Is. 2d. per lb. Line Wire, 298. 6d. 
per mile. Pushes, 4s. per dozen.—Kiwstic Company. 


Leolanche Cells, best. No. 1, 168.; No. 2, 19s. 3 
No. 3, 228. 6d. per dozen.—Kingric Company. 


Electric Bells. Best quality, workmanship, appear- 


ance and value in market, 406. per dozen.—Kinstic EneIna3urino 
Con ran r. 


Maiche Patent Battery.— Best yet produced. 
Cre and belentific Reports post free.—Kiasric EnoinxEn- 
ING 'MPANT, 


Electrical Supplies. Wholesale only.—KINETIC 


ENGINESNIN@ UOMPANS, 36 and 37, Hrooke-street, Ho:born, 
London, E.C. 


Shunt wound Dynamo and Serrin Arc Lamp, cost 
over £40. Will take £25 or good exchange.—Jon» Gaim, Hull. 


Fletcher's Foot Blower, cost 352, quite new; also 


large Blow Pipe and Hearts. Will take £3 10s., or offers.-J. 
Gui, Hull. á f i 


Photographs of G. N. Ry. new side tank, No. 696, 
re 


size, 8 by 6. frev ls. 1d. List. —F. Moons, 1, Naas-read, Wood- 
green. 


Two 10 candle-power Lamps, 2s. 6d. each, cost 5s. 
Books cheap.—E. Ross, Regent House, Sydenbham. 


Stooks and Dies, Anvils, Vices, Bicycles, Tricycles, 


Bellows, ac. Prices free. Re — - = 
lee pairs.—33, Porthope-road, Bir 


For sale, double-action oscillating Steam En ine, 
bore of cylinder, fin.; stroke, 5-16in. ; diameter of yabe in 


thorough work ug order, price CZ. -M. Bray, Albion-) 85 
Marlborough, W iita. ot ' ER 


Opera Glasses, 4 lenses, metal parts, covering all 
Compiete, with instruction for fitting, ls. 3d. free.—TuronaLp. 


Electric Motor.—Castings, Wire, Core, Reel, &c., 
77 5 le. 3d. free.—Tuosatn, 11, South- street, Green- 


Astatic Galvanometer, glass shade and levelling 
screws, 12s. 6d.—G. Bowaon, 97, Crawford-strcet, Marylebone, W. 


Planing Machine, 6ft. by 2ft., £40; 10in. gap slide 
lathe screw cutting, 16ft. ved, £45, or effers.—J. DsiuurTox, 15, 
Neleon- tree t, York. 


Three H.-P. Vertical Engine, £4; Gas Engine, 2 
M. P. £17, ìi H. P.. £35; set of ball bearings, finished, 30s.—J. 
Dricnren, 15, Nelson-street. York. 


Steam Gauges, Spring Balances, Indicator Counter, 
Water Gauces, wheel valves. Cheap for cash.—J. Dsromron, 15, 
Nelson-street, York. 


Battery, bichromate, highest electrical efficiency, 


Contains 10 per cent. more chromic acid than potash bichromate. 
Lee's new double Bichrome Soluble in own weight water. 
crystals formed. Recommended in 


P 16). 7d. IId., 71b. sample parcels, 6}d. Id. in 561b. lots.—R. A. 
ER. 


Wire, double cotton-covered, No. 8 to 18, highest con- 


N 20. per parcels post, II)., free. Ditto, 18 to 22. 2s. 3d. 
— HR. A. Lar. 


To Amateur Boat Builders and Others.— 
TSft. by 3%. by Isen. dee 


Templates of Frames, 108. 
West Gorton, Manchester. 


i The Amateur and Dentist's Gas Engine. 
72. 


Gorton, Manchester. 


Launch Gas Engine. 
stamps.—A. Dornaimoton, West Gorton, Manchester. 


Half borse-power Horizontal Engine Castings, 


Wood Model, 68.—A. 


Castings, 


ports in cylinders, 12s. 6d. Drawing. Is stamps. Litho, 2 stamps. 


—A. Dongineton, West Gorton. Manchester. 


Model Compound Condensing Marine Screw Engine. 


Castings, 18, Litho, 4stamps,—A. Dorainoron, West Gorton, 
Manchester. 


Drilling Machine. self-acting feed motion. Cast- 


inga, 76. 6d, Forgings, 6s. Drawing, 18 stamps.—A. Doraina- 
tow, West Gorton, Manchester. 


Stationary Engines, Launch Engines, and Model 
Engine Castings. List, 1 stamp.—A. Dorarxorox, West Gorton, 


Manchester. 


Wanted. 


Old Microscopes, by Adams, Amici, Baker, Dollond 


B. Martin, Pritchard (Goring’s “ Engiscope ). Varley, and other 


old makers.—J. Marat, Junior, 224, Regent-street, London, W. 


Birmingham Goods.—Jewellery, Watches, Clocks, Hard- 


ware, Harmoniums, Furniture. Agents wanted. Wholesale 
catalogues, 600 Illustrations free.—Hznay Mr, Merchant, Birm- 


ingham. 


Agents Wanted on commission to sell a new Invention 
to users of steam power.— Apply Sa:roap IIc roa and EJECTOR 


„ Salford 


Agents Wanted.—Morgan's celebrated Improved Scale 
Nothing better or cheaper.—W. H. 


Preventing Compound. 
Moraan, Engineer, G'oucester. 


Wanted, first-class second-hand Sin. or 6in. Amateur's 
Lathe, screw-cutting prefcrrei, with plain attachments. Must 


be in perfect order and accurate. Also back volumes of Enotisn 
Mrcuanic, “ Forge and Lathe,” and“ Design and Work.''—P. 8. 
Maceoowan, Box 1663, Boston, Mass. 


Wanted, Vols. I.—IV. ENGLISH MECHANIC, unbound 
preferred.—H. H., 8 St. Mark's-road, Wolverhampton. 


Wanted, Catalogues to assist in purchasing Gas 
Engines. Lathes, Lanterns, Electrical, Optical, and other instru- 
ments, also scientific toys to complete present workroom and 
family amusement.—C. N. Gicusar, Architect, 80, Start-street, 
Ballarat, Victoria. 


Deer Horns Wanted.—M. DAY, Hook and Handle 
Manufacturer, 56, Driffeld-road, Old Ford, London. 


Wanted, cheap work, Differential and Integral 
Caleulus.“ or one on each. T. C., Home Lodge Avenue, Surbiton. 


Lathe wanted, 4 in. screw-cntting, second -han 


complete, 
foot power. Tuos. Foap, 66, Rosamond- street cast, 


anchester, 


Wanted, “Airy’s Gravitation,” and recent works on 
Natural Philosophy.—F. Mp, 68, Princes-street, Southport. 


Carbonado wanted.— Dealers in quote price and parti- 
Olang to W. A. C. Burm, 10, Ingleby Drive, Dennistown, 
ow. 


Wanted, Launch Engine, about Sin. by bin, with 


reversing gear. Condition immateria!.—E tis, 3, Prinaces-street, 
Doncaster. 


Wantcd, a large Bell, second-hand, for factory, weight, 


about 1} cwt.—Apply, low figure as possible, to Albert Steam 
Works, Newbury. 


Wanted, small Blast Bellows, in good condition. 


State 
lowest price. 


Also furnace bellows.—i19, High road, N.W, 
Agents Wanted everywhere for Rubber Stamps. Com- 
pete Outfit, 28. 9d., free.—Wittiam Bazraro, 46, Oxford-street, 
erby. 
Wanted, Boiler, about 13 H.-P., in good condition. 
Price and full particulars, S. Dusson, Ham let- road, Chelmsford 


Wanted, a small-sized Water Motor, Bailey’s Thirlmere 
preferred.— State price to Warts, Settle, Yorkshire. 


Books on Engineering or Scientific Subjects wanted for 


cash. — Particulars to J., 759, Old Kent-road. 


Addresses. 
ae Wear.“ — W. S. DAWSON, 8, Cambridge-terrace, Sunder- 
e. 
Educational. 


Howard’s Orthographic Shorthand. Words properly 


ed. Lessons by post, ls. each.—247, Ellor-street, Pendleton, 
chester. i 


HE SHEET METAL WORKER’S 


INSTRUCTOR. 
By R. H. WARN, Practical Tin-plate Werker. 

Centaining Practical and Simple Rules for striking the various 
patiems required for Sheet Iron, Zinc, Copper, and Tin-plate 

ers. 

Illustrated by 33 Plates and Diagrams. 

The work has deen examined, practically tested, and reeeived 
a special note of recommendation from the Gas Meter Makers, 
ine Workers, and Tin-plate Workers. 

Published and sold by the Author only. 

NOTE CHANGE OF ADDRESS— 
AUGUSTINE'S ROAD, CAMDEN SQUARE, N.W. 
handsomely bound in cloth, 10s. ; post free, 10s. 6d. 
P.0.0. made payable Post Oiice, on-road. 


4, ST. 
Price 


No 
“RM.” No. 1044 (Reply 


Launch, Working Pian, 53. Paper 
Donrrıxoron, 


Drawing. ðr, Litho, 3 stamps.—A. Doraineron, West 


Litho and particulars, 3 


ENORMOUS SALE 
HEARTHRUGS. 


DIRECT FROM THE MANUFACTURERS, 
8 NELSEY & CO. the well-known Stock- 
\ Je port Firm have now to hand 20,000 DOZEN of 
their world-famcd HEARTHRUGS, which have an 
unprecedented demando to their cheapnessand beauty 
as they are direct from the factory, the newest patterns 
and latest colours may be relied upon. They are 6ft, long 
by 3ft. wide. Each rug is handsomely blended in six or 
seven of the richest colours, and ma bad in shades to 
match any colour of tor suite. The designs are 
exquisite, viz., Grapes, Ferns, Flowers, Oak Leaves, 
Masonry, Cats and Kittens, &e., &o., &0. 
suitable for drawing-room, dining-room, bed-room, or 
kitchen. We receive oonstant renewed orders and Testi- 
monials from all parts. Since the establi-hment of the 
Parcels'Post, no place can be too distant for us to send to. 
The testimony of rich and poor alike' is, Never before 
was sach a large and handsome Rug offered at the price.” 
In order that every home in the d may 1 N one 
or more of these beautiful Rugs, we will send them (car- 
riage paid) at the prices stated in Coupon below. 


ENGLISH MECHANIC COUPON. 
amg. . 0 2660 % O eee. eee 
Address. SSO SHSSCKS eee eee eee eee: 
We guarantee to send one Rug as adver- 
fieed above on receipt of P. O. O. for 8s. 64. ; 
two or 66. 38d., three for 8s. 9d. six for 
16s. 61. twelve for EI 1%. If stamps 
1d. extra with each order. 
(Signed) B. NELBEY & CO. 


All P. O. O. a to be made payable at Heaton-lane post office to 
S. NELSEY & CO. 
7, Commercial Buildings. Heaton Lane, 
Stockport. 


ENORMOUS SALE OF GOVERNMENT 


HEARTHRUGS. 


SIX FEET LONG-THREB FEET WIDE. 
50,000 Doz. offered to readers of this Paper at 28. each. 
Every Purchaser Delighted, Selling im Thousands Weekly. 
HUNDREDS OF TESTIMONIALS. 


WATTS, 113, Brunswick-road, Liver- 
pool, ie offering 60,000 doz. GOVERNMENT HRARTH- 
UGB, which have galned a world-wide reputation for Chea 

ness and Heiuty. These Rugs are SIX FEET LONG and THREE 
FEET NIDE- seventy tno inches by thirty-six. Bach Rug is 
bandsomely blended aix or seven different colours. he 
designe are exquisite, including Ferns, Vak Leaves, Flowers, 
Masonry, Ke. They are suitable for Drawing- room, Bedroom, 
Dining-room, Parlour, or Kitchen, 28. each. In order that every 
Householder in the land may possess one of these Beautiful Rugs, 
I will send at the price stated. 


FOR A LIMITED TIME ONLY. 


B. M. GOVERNMENT RUG COUPON. 17.4.85. 
On receipt of this Coupon and P. O. O. value 3s., or 
26 stamps, I guarantee to send one Government 


Hearthrug, SIX FEET LONG, THREE FEET 


WIDE, as advertised. 


(Signed) J. WATTS. 


Post Office Orders to be made payable to Low-bill Bran to 
J. WATTS, 113, BRUNSWICK ROAD, LIVERPOOL. 


GEO. P 


Foreign Hard Wood and Fancy Wood Merchant, 
fis, Betuxat GRzan Roan, LoN OR 
Colleges and Schools Supplied. List of Woods, one stamp. 


ONE BOX OF CLARKE’S B41 PILL 


ie ‘warranted te cure all diseharges trom the Urinary Organe. in 
either sex (acquired or constitutional), Gravel, and Pains in the 
Back. Guaranteed free from Mercury. Bold in boxes, 46. 6d. 
each, by all Chemists and Patent Medicine Vendors throughott 
the world; or sent to any address for sixty stamps by the Makcrs, 
THE LINCOLN and MIDLAND COUNTIES DKUG COMPANY, 
Lincoln. Wholesale Agents, BARCLAY & SONS, London, and 
all the Wholesale Houses. 


BIRCH AND CO., BLOOM STREET 


e TOOL WORKS, BALFORD, MANCHESTER. 
Manutacturers of Hron-cLass Amateur Tools, Self-acting Slide 
and Screw-cutting Lathes, Drilling, Shaping, Milling, and 
Plening Machines. SPECIAL Amateur Miling Machine on in- 
dependent stand, with treadle motion cemplete. 

EDALLION TURNING LATHES of New and Improved 
Design. Chucks and Ornamental Turning App tus of every 
description. WHEEL CUTTING, Circular and Straight Line 
Dividing and Drilling, ENGRAVERS’ RULING and ROUTIAG 
MACHINES, ae. Amateurs supplied with Materials; Castings 
in Cast or Malleable Iron, Phosphor Bronze, Gunmetal, and Steel. 

Hard Woods kept in stock. 
Sele Authorised Makers ofAmateurs' Jools Invented by Mr. Josee Low 


9 5 : CATHERINE-STREET, STRAND.— 


Spacious extensive PREMISES, suitable for mc e. 


blishing warehouse, or any commercial TO LET. 
Eapital position and in good condition. Rent £550. per samum. 
On 7,14, or 21 years lease.—Appiy to B. J. KIBBLB WHITE, 


$32, Strand. London, W.C. 


TOBACOONISTS COMMENCING: 


è 
ps —An Illustrated Guide (110 Pages), HOW TO COM. 
MENCE BUSINESS RESPECTABLY, 3 stamps.—H. MYERS 
and CO., Cigar and Tobacco Merchants, lo, Busten-road, 
Londůon. Wholesale and Export Only. Telephone Ne. 7641 


ARMONIUM and AMERICANORGAN 


FITTINGS of ev description. Esteves, best quality 
ìs». od. per set, Turban and Co.'s celebrated Reeds, los, Yoicing 
3s. get extra. Pans, Bellows, Kers &c. Complete List, Stam; 
W. HANDS and CO., Organ Builders, Bedford. 
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STEEL PLATES FOR BOILERS AND 
SHIPS. 


4 loss of the new telegraph ship 
Magneta, which left the Thames early 
in March en route to Singapore, will do 
something to attract attention to the paper 
read A Mrs Parker at the recent meeting 
of the itute of Naval Architects, for the 
assumption is that the vessel has foundered 
in consequence of a collision or through the 
devise, o one of her boilers. The Magneta 
has not been agnen or heard of since leaving 
the Channel; but one of her boats was seen 
200 miles off Cape Fini , and appeared 
to have been properly lowered, though there 
was no apparent evidence of its having been 
occupied. There is too much reason to fear 
that this new, well-equipped, and well- 
found steamer has sunk with all hands on 
her maiden voyage. The vessel, which mea- 
sured over 1,000 tons, was built of steel to 
Lloyd’s rules, and was a sister vessel to the 
Electra, both being recent additions to the 
fleet of the Eastern Extension, Australasia, 
and China Telegraph Company, and both 
specially designed and fitted for the work 
of cable repairing. In fact, the Magneta, so 
far as human foresight can go, was as 
eapable of battling with storms as any vessel 
that ever left port; and although there is great 
probability that she met with rough weather 
soon after clearing the Channel, there is no 
reason to suppose that she foundered from 
sheer inability to withstand a storm. Her 
engines were of the usual compound, surface- 
condensing, direct-acting type, capable of 
indicating 1,400 horse-power, and were sup- 
plied with steam by two single-ended cylin- 
ical multitubular steel boilers, with three 
corrugated furnaces in each. She had, there- 
fore, ample power for a vessel of her size; 
and it is not easy to suggest any probable 
cause for her loss and the total disappear- 
ance of her living freight beyond those 
above indicated. The vessel may, it is true, 
have been smothered by some terrific sea; 
but she was not overladen, or anythin 
approaching it, and ought to have weather 
any storm that she is likely to have encoun- 
tered. Collision may have sent her to the 
bottom, and the other vessel as well; but 
even then we should expect that some of those 
on board would have saved themselves in 
the boats, of which there were six—two 
5 v cable eeri hung, in 
pa vits, a gig, and a dinghy. Most 
engineers will be oth to thick ‘that the 
Magneta was lost through a boiler explo- 
sion; but it is not impossible that some of 
the well-found and seaworthy steamers 
which have left port and have never been 
heard of again have foundered in conse- 
quence of a boiler explosion. The paper 
by Mr. Parker, of Lloyd’s, above referred 
to, gave an account of some experience with 
thick steel boiler plates, and the discussion 
which followed it shows clearly that very 
little definite knowledge is available as to 
the cause of the peculiar behaviour of steel 
plates oocasi y. An ordinary cylindrical 
marine boiler, 16ft. long and 13ft. in 
diameter, designed for a pressure of 150lb., 
burst under the hydraulic test when 2401b. 
was applied, the fracture extending com- 
pletely across one of the shell plates, and to 
a slight extent also into the adjoining 
te. The boiler was made by a firm 
aving large experience with the material, 
and the steel came from works which enjoy 
the reputation of producing steel second to 
none in the country. The plates were all 
tested at the works, and fulfilled the require- 
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ments of Lloyd’s Register and the Board the amount of work put into it is well 


of Trade; in fact, the sample from the 
plate stood a tensile strain of 29°6 tons per 
square inch with an elongation of 20 per 
cent. in a length of about 8in., whilst strips 
cut from it were bent almost double cold. 
The plate, however, was exceptionally 
large and heavy, being 20ft. long, 5ft. 6in. 
wide, l}in. thick, and weighed 2 tons 16cwt. 
In making up, all the holes were drilled, 
and the plate, after being heated in a fur- 
nace, was bent to the required curvature in 
a pair of vertical rolls. The plate, in fact, 
was treated exactly as other steel plates 
were and are treated, and yet it failed 
under a strain of less than one-fourth that 
sustained by the sample cut from it, the 
fracture indicating that the metal did not 
possess any ductility, stretch, or elonga- 
tion whatever. So serious a result as that 
naturally produced considerable consterna- 
tion, and the facts coming to the knowledge 
of the committee of oyd’s Register, 
Mr. Parker was instructed to investigate 
the matter. On arriving at the boiler- 
making works he found a sister boiler, 
which was tested in his presence up to 
300lb. and carefully gauged without exhi- 
biting the least sign of deflection or yield- 
ing. examination of the testing 
appliances showed that it was impossible 
for an abnormal pressure to be exerted, and 
as the metal had the mechanical 
tests, it became obvious that some change 
had been effected in its nature by the 
manipulations it had undergone in the boiler 
shop. Accordingly one of the plates was 
heated and bent in the presence of Mr. 
Parker, who noticed that the heat was far 
from uniform, one end being of a dark-red, 
or nearly black, heat, which gradually cooled 
down to a blue heat at the other end. The 
plate was then bent by passing it six times 
through the rolls, and by the time the 
operation was complete one end was nearly 
cold, while the other remained at a blue 
heat. Such unequal heating as that is be- 
lieved to set up strains in the plate of a 
dangerous character, which are aggravated 
by rolling, and it is generally admitted that 
it is safer to work steel cold or red-hot than 
at any intermediate heat. Nothing definite, 
however, is known as to the intensity of the 
strains so set up; but from tests made with 
@ number of pieces cut from the fractured 
plate it was proved that the metal ranged 
in tenacity from 29°5 to 33°1 tons, while the 
elongation varied from 21°8 to 28°1 per cent. 
in a length of 8in. As Mr. Parker says, a 
range of nearly 4 tons in the tensile stren 
of a plate of mild steel is very unsatisfac- 
tory ; but when specimens of the plate were 
submitted to five independent metallurgists 
for analysis it was found that the carbon was 
high, ranging from 26 to 33, and that com- 
sequently the metal was capable of taking a 
temper and becoming hard and brittle. 
With the view of ascertaining the effects of 
rolling on the ductility and tenacity of such 
metal, a slab containing about the same 
amount of carbon as that found in the 
fractured plate was obtained from the works, 
and rolled at one heat down to jin. in 
thickness. Such a slab, if rolled to l}in., 
would have given an estimated tenacity of 
30 to 40 tons; but rolled to jin. it was found 
that the tenacity had been increased to from 
35 to 41 tons, with an elongation of from 21 
to 24 per cent. in a | of 8in. Some 
pieces were then made hot and quenched in 
water, with the effect of sending up the 
tenacity to 44 and 45 tons, but reducing the 
stretch to nothing at all. Strips from the 
fractured plate heated and quenched broke 
short without any bend whatever. It seems, 
therefore, to follow that the plate which 
gave way must have become partially tem- 
by the heating and cooling to which 
it was subjected in order to roll it into the 
required form. The fact that the tenacity 


of such steel can be raised considerably by : 


known: it has been increased as much 
as 50 per cent.; but great tensile 
strength is of no value at all if the metal 
is liable to take temper in the course of 
careless or ignorant annealing. It is 
doubtful whether there is any better 
material than mild steel for boiler plates, 
but it should have a very low percentage of 
carbon, and the plates after drilling should 
be thoroughly annealed. The bending into 
shape may be done either hot or cold; bat 
if the former state is chosen care should be 
taken that the heating is uniform. As that 
cannot be always depended upon, some 
makers allow the plates to cool in the fur- 
nace, and when that has become cold they 
remove the plates and roll them into form 
cold. Steel makers are nearly all agreed 
that plates more than lin. thick with a 
tenacity of more than 30 tons must contain 
so much carbon that they are unsuitable for 
boiler-making; and except amongat steel 
makers it does not seem to be known that 
the thicker the plate the more brittle and 
erratic in its behaviour it must become. The 
rules of Lloyd's Register require boiler 
plates to have a tensile strength of 26 to 30 
tons per hey inch, but the desire to use 
steam of higher pressures has brought to 
the Committee many requests from manu- 
facturers and engineers to allow a strength 
of 32 tons. <As the tendency is to use 
thicker and thicker plates it would seem to 
be advisable.to put the limit at 30 tons and 
endeavour to insure the use of steel which 
cannot possibly become brittle under any 
treatment. Some manufacturers and engi- 
8 1 contend a A ae 
is done by putting work u e plates 
when anequally heated. If pl tes of the 
kind are locally heated and allowed to cool 
no injury is done, but if, while it is locally 
heated, the form of the plate is changed so 
as to disturb its molecular arrangement, 
then internal strains are set up which may 
produce cracks. If there is so much risk in 
fashioning steel plates into the shape re- 
quired it would seem advisable to limit that 
risk by insisting on the use of milder steel, 
and neglecting the demand of some makers 
for leave to use metal having a tenacity of 
34 tons, although the fullest advantages 
from the use of steel are to be obtained only 
by lightening the structures. The makers 
‘of plates are rarely consulted by engineers 
as to the best sizes of plates to use: they are 
simply asked to supply plates of given 
dimensions, and do so as a matter of busi- 
ness without asking questions; but they 
know very well that the material they pro- 
duce if worked when ‘‘blue hot” becomes 
treacherous. They also know that plates 
lłin. thick must contain more carbon than 
zin. plates to give the same tensile strength. 
On the other side it is contended that a 
satisfactory steel can be produced which 
will have a tensile stren up to 
even 40 tons. In view of ‘the facts, 
or, rather, such facts as are available, it 
becomes a question whether the makers of 
marine boilers will not have to reform their 
patterns, and di with plates so thick 
as lłin. Referring to the article on the 
‘* explosive energy in steam boilers ” on p. 
421, Last volume, it will readily be under- 
stood that a marine boiler is, from the 
volume of water it contains, a tremendous) 


square inch, and although there is little or - 
no evidence to support the view, it is im- 
possible to believe that boiler explosions 
never occur at sea. On the contrary, know- 
ing as we do that land boilers do sometimes 
explode although they have previously 
satisfactory tests, there is ground at least for 
a icion that some of the steamers which 
have left port never to be heard of again 
have foundered in mid-ocean because they- 
have been broken in two by the explosion, 


160 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,048. 


APRIL 24, 1886. 


of a boiler. Mild steel has also come into 
much favour for shipbuilding, and a very 
excellent material it is for the purpose; but 
because it has a high tensile strength there 
has been, in the opinion of many competent 
judges, too much haste to reduce thickness, 
und not a few vessels built of steel, or at 
least having steel plates, have exhibited 
unmistakable signs of dangerous straining. 
The subject deserves the serious attention of 

both the naval architect and the marine boiler 
maker, and it is improbable that recent 
events will i unnoticed by those who 
regulate the dimensions of boiler plates and 
the scantlings of vessels. 


THE SPORTSMAN’S EXHIBITION. 
FME Sportsman's Exhibition was opened at 
the Agricultural Hall on the 16th inst. 
The collection of boats of all kinds is. as usual, 
a good one, while carriage-building is still better 
represented. Guns are exhibited in great variety, 
from the great double-barrelled punt gun to the 
miniature rifle and the four-barrelled breech- 
loading hammerless pistol. Messrs. J. Platt and 
Co. exhibit a waterproof ventilated covert coat, 
which is so ingeniously arranged that the borse- 
man can keep the driving rain from finding its 
way between the saddle and his thighs, That is 
managed by means of an ‘‘apron,”’ buttoned in- 
side. This garment is completed with a pair of 
waterproof gaiters, and certainly conveys the 
impression that nothing more can be wanted as 
protection against the weather. The angler will 
find a good display of rods and tackle, while at 
the stand of Messrs. Williams he will be able to 
examine what is said to be the only perfect rod- 
joint fitting, in the shape of a patent screw cap. 
Athletic sports, and indoor and outdoor games, 
are well represented, and there are several stands 
left from the Building Trades Exhibition, 
amongst which may be noted Messenger’s port- 
able greenhouses, which can be taken to pieces 
and removed as tenants’ fixtures. The galleries 
are, as usual, occupied by cycles,” but, with 
the exception of one exhibit, where several 
record“ machines are shown, there is nothing 
very attractive or novel. The ‘well-known pat- 
terns are shown mostly by agents, which, in one 
sense, is an advantage, as machines by different 
makers can be compared at the same stand. 
Holloway’s improved wheel will attract some 
attention, as it is driven by tangential spokes in 
the plane of the rim. The two hubs of each 
_ wheel are kept apart by rods, and between them 
is a wheel with arms, which is fixed to the axle, 
and connected to the rim by spokes sct at a tan- 
gent. This arrangement makes 4 very strong 
wheel, and the weight can be reduced, as only 
half the number of side spokes are required. 
The Metropolitan Machinists’ Company exhibit 
several machines, which should be examined and 
compared with the pricescharged. They include 
a safety roadster and a carrier tricycle. Burdess 
and Townsend exhibit some of their Sterling 
machines,, with the new patent screw-stoernng 
device, a feature that is receiving somo attention 
from other makers, and also one fitted with speed 
and power gear, which deserves the notice of 
those who reside in a hilly district. Such other 
novelties as are exhibited we havo already de- 
scribed in our notice of the Stanley Olub Show, 
which appeared in No. 1037. 7 


TEE AMATEUR WORKSHOP. — VI. 
Planing Machines—Hand Gear. 


ROM the numerous gears open to our choice 
one is rather puaaled which to adopt, for 

the number was by no means exhausted in our 
last article, since we did not so muchas touch 
upon the link-driven machines, to which I hope 
to make some allusion after I have disposed of 
these actuated by cogwheels. In reference to 
these last, my intention is to describe first a hand- 
driven machine; then secondly I wish to show 
how the same machine may be driven by power 
gearing, and lastly how the two—hand and 
power gears—may be so combined that either 
may be employed at pleasure. 
Taking up the hand gear in the present article, 
Fig. 65 shows it it in end view, A being the 
pinion, B the rack, C the pinion shaft, D the 
cross handle, and E, E the plummer blocks which 


form the spindle bearings. The pinion (Figs. 56, 
57) has 11 teeth of jin. pitch, and its pitch 
diameter measures 24in., while the cross is 2ft. 
in. over. Assuming that the hands grasp it at 
a radius of one foot only, and exert a pressure of 
151b., we should have a force of 
lyin. : 12 : : 15 : 137-4Ib, 

acting at the pitch lines of the pinion and rack, 
which would be sufficient for such light cutting 
as a machine of this kind would be expected to 
accomplish. But15lb. is a moderate estimate, since 
men of ordi strength will exert a force of from 
201b. to 251b. at continuous labour of thischaracter ; 
so that without increasing the size of the cross, a 
cutting force of 200lb. may be safely assumed as 
within the ordinary capability of this machine. 

Then regarding the strength of the teeth. The 
pinion teeth are strongly drawn (Fig. 58), but 
are of necessity weaker than those of the rack. 
Still, these teeth. if made of cast iron of average 
strength, and unshrouded, would require a load 
of 204lb. acting at their points to break them off, 
But I have drawn them shrouded up to the pitch 
line, by which their strength is increased one 
half. Further, to ensure durability as well as an 
increase of strength, I should cast the pinion in 
gun metal or phosphor bronze, the last named to 
have the preference. Also note that the rack 
(Figs. 56 and 57) is shrouded to the pitch line in 
order that the regular motion of the teeth may 
be assisted by the frictional contact of the two 
shroudings. And to assist those who would be 
unable to strike out their own teeth, I have 
drawn them by rolling circles appropriate for 
strength and perfect working, and have given 
two tecth of both pinion and rack (Figs. 58, 
59), to full size, with the centres for the flank 
curves. 

I intended, in the first place, to have constructed 
the rack of the type shown in Fig, 52 p. 46; but 
I considered that it would bea little more trouble- 
some to make, and since the table is fitted with 
outside angle-slides, its liability to tip is zi}, if the 
loose strip is kept in place. The friction shrouding, 
in conjunction with the angle slides, will insure 
the absence of waviness in the cut, and of chatter 
in the table. 

Since so much depends upon the smooth action 
of the rack and pinion, too much care cannot be 
taken with their patterns. The pinion will be 
made in three pieces (Fig. 57), the body A, the top 
and bottom shrouds B,C. The body will be 
turned out of a bit of dry solid mahogany to 
332 in. diameter, that being the di: meter measured 
outside the points of the teeth, by 2in. in thick- 
ness, the grain of the wood to run with the teeth. 
It may be chucked between centres, but the better 
way is to turn it upon the face chuck. This allows 
of the more ready marking out of the striking 
lines, and it is also convenient for the boring of 
a shallow recess upon each face for the reception 
of studs, fig. 57, D, turned upon the shrouds; 
the shrouds being of necessity left loose from the 
toothed body for moulding, yet requiring to be 
maintained truly central. When turning, there- 
fore, face one side, and strike upon it in the 
lathe the outer diameter - 3 fin., the pitch line = 
25fßin., and the circle of the roots - 21in. Then bore 
the shallow recess. say lin. diameter, turn the out- 
side, allowing as much taper only as can be detected 
by the calipers, and re- chuck by means of the 
recess, in order to face the other side. That also 
will receive its lines, and be recessed in like 
fashion. 

Upon one side divide the 28 in., or pitch circle, 
into eleven points of equal division=the pitch 
zin. Draw lines from the centre through the 
pitch points to the outside of the pinion in two or 
three places, and square them over to the side 
opposite, which lines will form the starting points 


‘| for dividing out the pitch centres upon that side 


also. Set the spring dividers to the half-width 
of tooth, and from each pitch point as a centre 
mark the width of all the teeth in succession 
(Fig. 58). Strike the roots with a jin. radius, whose 
centre is on the circle formed by the points of the 
teeth ; holding a slip of wood curved to the radius 
of that circle against it, to prevent the divider- 
leg from slipping. Strike the points with a rsin, 
radius, whose centre is on the pitch line. Make 
no difference in the setting of the dividers for 
the thickness of the teeth for either side of the 
wheel, since sufficient taper can be imparted to so 
shallow a pattern in the glasspapering. A hollow 
is worked in the roots for increase of strength. 
Saw out the spaces between the teeth roughly 
with a tenon saw, and work with a chisel and 
paring gouge, using a small mahogany straight- 


edge, of about bin. or 6in. in length, by zin. 

thick and jin. wide only, so that it will slide be- 

tween the teeth, the straightedge to be coloured 
with chalk or red lead. The aim should be to 

work the flanks of the teeth so level that the 

chalk should whiten almost the entire surface 
from end to end before resorting to glasspaper. 
The glasspaper should not be regarded as aidi 

in any degree in the getting the teeth straight or 

to shape, but as simply rubbing down the last 
asperities left by the edge tools. The sides of 
the teeth should be checked with the trying 
square, or else with a set square tried up from 

a level block, upon which the pinion is laid, and 

if the teeth are square and straight, no taper need 

be given to so shallow a wheel. I should put 

none at all in this instance, the better to insure 

continuous contact along the flanks. 

The shrouds, fig. 57, D, are both turned to 2}in. 
diameter, which allows of jin. for cleaning up in the 
casting ; theirstuds fit easily in the recesses at each 
end of the pinion, and a jin. print on one or 
both of them indicates the size of the central 
core. 

The pattern of the rack (Figs. 56, 57, 59, 60), 
will be made from a straight-grained piece ‘of 
mahogany planed to 2ft. 141n. by 2in. by I Tuin.; 
hence the teeth will be cut from the solid—not 
necessarily however, since they could as well be 
fastened on. The pitch line, and the two strikin 
lines, and the root-line (Fig. 59), will be gaug 
from one face upon both edges, and the teeth centres 
pitched out and squared over. The flanks will 
be struck with a }jin. radius from the line A, 
Fig. 59, the faces with a fin. radius from the line 
B, and the working-out will be performed as 
before, 

Two strips, each 2it. ljin. by I}in. by #in., 
will be screwed upon the sides to form the half- 
shrouding, and six lugs (A, A, Figs. 57 and 60), 
jin. thick, and of the shape and size there in- 
dicated, will be attached to these for bolting to 
the underside of the table. Two will be fastened 
on near each end, their centres being jin. in and 
two in the exact centro. 

The form of bearing which I propose employ- 
ing for the pinion shaft is drawn in fig. 61, the 
simple boss in fig. 62, and either of these may be 
selected, a slight modification of the tappet lever 
being necessary in the different bearings, In re- 
ference to the bearing pattern I need say little, 
sinco the dimensioned views are plain enough. 
The semicircular portion of the block, and also 
that of the cap, will be cut out to jin. diameter, 
and if the shouldered portions of the cap which 
come within the block are made a tight fit in the 
patterns, the castings will be sufficiently full to 
allow of a little filing. The collars A A, which 
increase the length of bearing, are abutted 
together in halves, and glued on the face-plate 
with a paper-joint for turning. These must be 
put loosely upon the bearing-pattern with 
skewers, but they will be better fastened upon 
the cap. The cores for the Ț -headed bolts will 
be set in round prints, and a core-box will be 
necessary. Or simple studs screwed to a ag a 
of about fin. may be used instead of bolts. The 
holes B B should be drilled for the tight-fitting 
bolts. The bearing will be bored while held on 
an angle-plate bolted to the face-chuck of a lathe. 
An oil-hole will be drilled in each cap. 

After these are bored it is essential that they 
be set parallel upon the bracket facings prepared 
for their reception. The bearing feet and the 
bracket-facings will be first filed and checked, 
independently of one another. Recesses will be 
chipped out upon the brackets to take the joggle 
pieces on the bottoms of the blocks. Then both 
will be compared together, and adjusted, until 
the bearing-centres measure exactly 2 in. below the 
top of the bearers of the bed. To check thisdimen- 
sion, lay a narrow straightedge of steel or wood 
along the bottom of the bored bole. and try its paral- 
lelism by measurement from another straightedge 
laid over the top of the bearers ; in this case the 
distance would he 2}in. plus zin. to the bottom of 
the bore. Oé course, before this can be done, the 
hole A, Fig. 55, must be drilled through the side 
of the bed for the spindle, and as this is not a 
bearing it may be drilled to 1; in. 7 

The spindle should be at exact right angles 
with the sides of the bed, and the truth of the 
bearings in this direction may be tested by strain- 
ing a fine cord from corresponding edges of the 
bores within and without, and then placing a 
straight-edge square across the bed just over the 
cord and sight down, when a alight departure from 
parallelism will be apparent. When satisfactory 
results are obtained gin. bolt-holes can be drilled 
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at the centres marked, Fig. 61, through blocks 
and brackets 5 the blocks being 
cramped in position. Or drill through the blocks 
first, the holes being marked thence on to the 
brackets. 

Supposing that, instead of the plummer blocks, 
the bosses shown in Fig. 62 are used, as giving 
lesa trouble, the marking of the centre must be 
done from the top of the bed as before, and the 
bed placed under a drilling machine. A twist- 
drill also should be employed for a deep hole, 
where much accuracy is required. But ifa ratchet- 
brace only can be employed, the labour would 
be lessened, if the hole were first cast to jin. or 
zin. diameter; but then if it happens to be 
out of truth, the drill will follow it. In that case 
the only course is to file the hole fairly true, 
and nearly to size, and then broach it out. This 


simply means taking a little more time over the 


job. 
We will now get the castings of the pinion, 
and the rack, and fit them up. No chipping’ 
ships were put upon the back of the latter, but 
we have five strips instead 9 25 the under-side of 
the table (Fig. 8, p. 468, Vol. XL.) These strips will 
now be reduced to zin. thick, and a steady bearing 
secured thereon for the rack, the filing being 
continued until the points of the teeth measure 
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exactly 1 ain. from those faces of the table which 
run upon the bearers. 

From the tooth points also measure back tin. 
bare, and mark the pitch- lines on both shroud- 
ings with a scribe. File or plane those edges to the 
scribed lines, and cheok those also with theeliding 
faces of the table. They should measure 
uniformly }§in. full from those faces. 

The next point is to set the rack sideways, and 
drill the holes for the set screws, Fig. 60. Its 
position will be in the centre of the table, and 
pana with its edges. A sin. clearing-hole will 

wanted in each lug, zin. tapping-holes being 
drilled in the table to centres marked off from 
the holes in the lugs, and tapped to receive six 
set-screws to the dimensions of Fig. 67, E E. 
The rack may then be screwed in place. 

The pinion will be bored to lin. in the lathe, 
and the shrouds will be turned to 2fin. diameter, 
and one ae the inner re should be a to 
run against the ing. A ke „in. in. 
will be filed, and a shouldered steel Koy au to 
drive in from the unfaced end of the pinion. A 
steel spindle, 1ft. 84in. long, and turned through 
its whole length to lin. diameter, will receive the 
pinion at one end, and the cross-handle at the 
other, both alike being keyed on. 

Since both the pinion and the rack teeth are 


3 nae I 
— = ~ — 67. S — = ee oe — 22 ay 
` 


2in. wide and half shrouded, the ends cf each 
will need a little easing, to allow of their tric 
working between the shrouding. This casing 
will be done with a file. 

A cast-iron hand wheel having handles screwed 
into its rim (Fig. 63), has a neat appearance, 
but involves the making of a special pattern. 
while the cross, 1 55 and 64), can be made 
without this trouble. The cross might be mado 
in one of three ways. Thus a smith would make 
it easiest as a forging welded together and 
trimmed upafterwards (Fig. 65), a moulder would 
find it easier to cast four plain wrought-iron rods 
into a central socket boss (Fig. 66), while a fitter 
or turner would prefer to turn four handles and 
screw them into a plain centre of cast or wrought 
iron (Fig. 64). In either case, the work is of the 
simplest character. . 

In the first instance, Fig. 65, the two pieces 
forming the cross arms would be welded one on 
the other, the boss being done at a second heat. 
In the second (Fig. 66), the pattern of the boss 
piece would have four round points about 3 or 4 
inches long, fastened on at the centres of the rods, 
to indicate their position in the mould, and those 
pone of the rods inclosed by the bosses would 


“ jagged (Fig. 67), to prevent loosening. In 
the dur the en of the turned handles; are 
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screwed into the boss to a depth of about żin., a 
flat being filed or bored toa alight depth to give 
bearing surface. In either case a hole will be 
bored, and keyway filed, and steel key made 
similar to that for the pinion. 

Before the pinion is finally keyed on, the caps 
of the bearings will be loosened, the shaft thrust 
through from the outside, the table run to one 
end out of the way, and the pinion sli over 
its proper end, and there keyed. The table ma 
then be brought back, when its rack teeth wi 
engage with those of the pinion. 


ASTRONOMICAL NOTES FOR 
MAY, 1885. 


The Sun. 


At Greenwich Mean Noon. 


| Day of Month. 


16111 66 9°32,, 
21/11 56 22°32 „ 
26/11 56 48-08 „ 
31111 57 26°69 „ 


The method of finding the Local Sidereal 
other Station will 


‘Time at Mean Noon at an 
be found on p. 355 of Vol. XL. 

Spots and faculæ continue to appear on the 
disc of the Sun, although, as previously stated, 
the i of mazima has now definitely 


After May 22nd there will be no real night in 
any part of the British Islands. 


The Moon 


Enters her Last Quarter at 8h. 43m. on May 
7th, and is New at zh. 17°5m. in the afternoon 
on the 14th. She will enter her First Quarter 
at öh. 45'lm. in the early morning of the 21st, 


and be Full at Sh. 30°9m. p.m. on the 28th. 
Day of | Moon’s 
Month. at N Ha Souths. 
Days. h. m. 
1 16˙3 1 24˙2 a. m 
6 21:3 5 200 „ 
11 26°3 9 125 „ 
16 1'9 1 52˙1 p.m 
21 6-9 6 356 „ 
26 11:9 10 32:33 „ 
31 16°9 1 42°8 a.m 


The Moon will be in conjunction simulta- 
neously with Mercury and Mars at 4 a.m. on the 
13th; with Venus at 6 o'clock the next even- 
ing; with Saturn at 3 p.m. on the 16th; and 
with Jupiter at 3 a.m, on the 21st. 


Mercury 


Is a Morning Star throughout the month, attain- 

i is greatest elongation from the Sun West 

(21° 45°) at pa on the 25th. In one sense he 

is not particularly well placed for the observer, 

inasmuch as he does not rise sufficiently long 

before the Sun to be readily caught with the 
naked eve His angular diameter diminishes from 
12“ on 


lat to 1:2" by the last day of May. 


Occultations of (and a nearapproach to) Fixed Stars by the Moon. 


— | | es | ee — 


29 Ophiuchi 6 3 14 a. m. Bright 
11 44 Piscium 6 13 27 „ 
16 130 Tauri 6 6 31 p. m.] Dark 
19 a Cancri 4 10 52 „ | Dark 
20 B. A. C. 3407 6 12 21 „ | Dark 
21 |35 Sextantis 6 848 „ | Dark 
28 % Libra 41 210 a. m. Dark“ 


t A near approach. 


52 
199 


123 


t Moon has set. 


96 
9 
86 
2 


* But seemingly bright. 


Jupiter’s 


Satellites. 


Sg 38 83 8 Sa) 8 8 8 sdil 3 356 

85 a 9 8 H. M. 8 me a E H. M. 6 nE a t H. M. 8 
SS ZEA zaj 8 5 3 

1| II TrI II [ 5 fr. u.] 10 II OSC D 846 r. u. 21 I| TrI| 9 41 fr. x. 
2 III Sh II 133 A. A.] 12 II SA F 8 23, 21 I Sh I 1057 [„ 
2 III Ar X 21 „1s Z| mr) 117 KA. A] 21 I Tr E 121 „ 
2| II\TrI| 83 fr. x.] 13 IV Oo D 9 58 fr. 1 22 IV Sh E 10 4] ,, 
2 III Tr E 11/43] „13 IJ Oo Db 10 25 „ 22 I EO R 10 22 56,, 
3 III ShI| 1| 5 K. x. 13 III ESR 1e 35 42, 26 II TI 8 10 „ 
3 It Ee R 11 | 85 [714% ITI Tr 746 „ 26 II Sh II 10 41 „, 
5 IJ OCD 23 KX. 14] I Sh II 9| 3| „ 26] II Ir E 11] 6] ,, 
5 I | Tr I| 11 | 24 fr. x. 14 IL Tr E 10 6| „1 27 UI OO DJ 9157| ,, 
5 IV Sh I 11/37] „ 14] IIS E 11 22 „ 28 II EER S839 13,, 
5 II Sh I 1236 „|15| Z| ER 8 27 (49, 268 1 Tr I II (37 „, 
6 I Tr E 1 | 44 lam. 17 II Oc D 11 21 „, 29 TI Oe D 8} 46] „ 
6 IOO DI 8 22 fr. x. 19 Z| SN IIS 4| „129 I Ee R| 12| 18] 3,, 
6| I Ee R 12 4 „|19| ILT Tr EI 8 286 „30 IT BI 8 25 ,, 
7 I|TrE| 8|12| „119 II ShE 10 59 „I 30 Ty CeR| 8 66 „ 
7 IIS E 9 27 „ 20 III [O R 9 33 „J 30 II Sh E 9 40 „, 
9 M| TrI| II 88 A. 20 III | EcD | 11 10 |36, 31 | I | SAB] 8 36 ,, 
9 | III Tr I 11 | 56 fr. x.] 20 71 Oe D 12 21] ,, 


Ec Eclipse ; Oo Occultation ; Tr Transit of Satellite; Sh Transit of Shadow; D Disappearan 


0 


R Reappearance; I In ; E Egress. The printing of a phenomenon in italics indicates that 
its vis tality is rend doubtful, either by the brightness of the twilight or by Jupiter’s proximity 
to the horizon. 
Venus, Pallas 
Coming as she does into superior conjunction | Is nearer the West still. 
with the Sun at 5 p.m. on the 4th, is actually in- 
visible during the earlier of May, and prac- | % g ; 
tically so during the whole of it; though, even 2 8 : 
could she be seen, her minute circular disc sub- | Ag Ascension 
tending an angle of 9:6” only, would present a 
singularly uninteresting spectacle in the tele- 
scope. 1 
11 
Souths 31 
The path thus indicated carries Pallas from a 
h. m. es cs h. m. int some 3° North of 8 Leonis into the con- 
1 2 33°0 | 14 18°56 11 54°7 a.m es of Coma Berenices, 
6 2 57˙1 16 88 Behind the Sun l 

11 3 21°8 17 58˙9 8 i p.m Juno 

16 3 46-9 | 19 373 "4 „ [Souths a little later on, and is, pro tanto, rath 

21 | 4 124 21 26 0 15:2 SP N 

26 4 384 | 22 13˙3 0 215 z better placed for the observer. 

31 5 48 23 83 0 282 „ 

It will be seen from the above Ephemeris that Souths 
Venus travels over a good deal of Aries, and ` 
about half-way across Taurus. = 

Mars, h. m. 


For the purpose of the observer, is invisible. Of 
the Minor Planets, 


Ceres 


Is rapidly approaching the West. We give, as 
8 85 her places at intervals of ten days. 


og 
p>, & 
A 
h. m. 

1 10 10:7 p.m. 
11 9 268 „ 
21 8 45l „ 
31 8 68 5 


Starting thus from a point to the South-West | with ad 


of « Virginis, Ceres travels in a retrograde direc- 
tion away from that star. 


11 OI p.m. 
10 14˙2 „, 
9 299 „ 
8 473 


The above Ephemeris shows that the short 
retrograde arc described by Juno lies wholly in 
a barren region in Virgo. 


Jupiter, 


Too, is approaching the West, and must be 
looked at as soon as it is dark enough. His 
angular diameter decreases from 36:4" to 33-4" 
during the month, and he will be in quadrature 
with the Sun at 3 p.m. on the 17th. Of course, 
he is ut vastly too great a distance from the 
earth to exhibit phases; but the careful observer 
uate telescopic 1 may now note a 
erceptible shading on that limb of the planet 
urthest from the sun. 
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Jupiter. 
Souths. 
- mm. h. m. 
1 54°6 7 16°] p. m. 
56°8 6 561 „ 
56°3 6 375 ,, 
57°5 6 191 „ 
69:1 6 09 ,, 
0°8 5 430 ,, 
2'8 6 153 


Bo that Jupiter, startin 
Leo a little to the North of Re us, travels in 
the direction of that Star, and be found less 
than a degree North of it on the last night in 
May. 

. Saturn, 
Rising and Southing now in bright sunshine, 


may be held to have left us, for urposes of 
the observer, until the autumn. 

! Uranus 
Souths not long after 9 p.m. at the beginning of 


May,and towards the end of it is on the meridian 
in twilight. Hence, he should be looked for as 
soon after dark as may be. His angular dia- 
meter decreases quite insensibly from 4” to 3'8” 
between the first and last days of the month. 


an 


FF 
S 


tat bad eat bad pet bed CO 
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This almost im tible retrograde path lies 
to the West of n irgnis, and trends in a direc- 
tion beneath 8 in Virgo. 

Neptune 
Oomes into conjunction with the Sun at 4 pm; 
on the 13th, and is, of course, wholly invisible. 
: Shooting Stars 

Are uncommon in May. The night of the 
18th is the likeliest one on which to watch for 
them with any prospect of being rewarded. 
Greenwich Mean Time of Southing of 

Tan of the Principal Fixed Stars on 

the Night of May lst, 1885. 


; Souths. 
Tar. h. m. 8. 
4 Orateris ee ee „„ 8 33 64°16 p.m. 
B Leonis P as .. 9 8 25°26 „ 
B Corvi.. os ee os 9 48 27°66 77 
a Canum Venaticorum . 10 10 41°60 „ 
ica Virginis.. .. .. 10 39 66l „ 
rute Majoris oe oe 11 2 54°82 „, 
Arcturus a ie „ 11 80 14°81 „ 
a Libre . „„ 12 41582 „ 
@ Coronz ee o . . 12 49 26°00 „ 
4 Serpentis .. .. 12 68 11°78 „ 
The method of finding the Greenwich Mean 
Time of Southing of cither of the Stars in 


the above list for any other night in May, 
asalso that of determining the local instant of 
its Transit at any other Station, will be found 
om p. 356 of Vol. XL. 


t 


aes 4 S c 
THR XOLIAN HARP. 
following description of the olian harp 
with illustration of an improved form is ex- 
from an article in La Nature :—Acco 


systematically constru 
harp. We must add, however, that the fact of the 


spontaneous resonance of certain musical instru- 
ments when to a current of air had struck 
observers 


rp, we may say that in modern times this instru- 
ment has been ially ee ee 


from that part of | 72 
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of the Castle of Baden Baden, and those of the four 
turrets of Strasburg Cath are cele i 
We shall first describe Kircher’s harp, which this 


Jesuit savant constructed according to an observa- 
tion made by Porta in 1558. The instrument con- 
sists of a rectangular box, the sounding board of 


which, containing rose-sha a — 
vided with a Seriki siias sl strings stretehed 
over two bridges and fastened to pegs at the ex- 


tremities. This box carries a ring that serves for 
suspending it. Kircher recommends that the box 
be made of very sonorous fir wood, like that em- 


1863 


weather, it is inclosed in a sort of case 
the recess of the window in the old ruined castle in 
which it is exposed. Behind the harp there is a 
wire lattice door, the purpose of which seems to be 
to protect the instrument inst the attempts of 
rob or the indiscreet con of tourists. 


.COLOURED LACQUERS. 
1 are ee required to be 


: j j coloured, either ow or rea tints. For 
Pie would have it 1088 metre (Loin) ia length, | Pouow tinta turmeric, Cape aloes, sairon, oF gam- 
0-484 metre (17in.) in width, and 0-217 metre (9in.) Doge are employed; for red tints, annatto and 


in height, and would provide it with fifteen sical 


to the , fourth, or fifth, but all in unison orto 
the octave, in order, says he, that its sound shall 
be very harmonious. The experiments of Kircher 
showed him the necessity of employing a sort of 
orce of the 

ible from 
against the 


concentrator in order to increase the 
wind, and to obtain all the advan 
the current of air that was di 


small closet. In the back part of t receptacle 
there is a slit, and in front of this the harp is hung 


in a slightly oblique position. The whole posterior all 


portion of the apparatas must be situated in the 


5 while the doors must remain outside | abo 


e window. In later times the olian harp has 


a tus is ted in the figure. It consists 
a rectan box with two sounding 
each provided with eight t strings. In order 


to the wind, so that 


Ppliquel inclined wing and the body of the instru- 
ment. e dimensions of the resonant box are as 
follows: height, 128 metre (50jin.); width, 0°27 
metre (10jin.); and thickness, 0 075 metre (3in.). 
ce between the two bridges, or Jength of the 
sonorous portion of the s, about 1 metre 
(39 3in.); width of the wings, 0°14 metre (5jin.). 
Distance’ between the sounding board and the 
wings, 042 metre (l6ŝin.). ination of the 
winge, 50 degrees. 
celebrated Æolian of the old castle of 
Baden Baden are entirely different, and merit de- 
scription. One of them is formed of a resonant 
box, the construction of which differs from that of 
— harps vin a chops doar E 3 it is 
lon ond the occupied strings, 
ca is rounded off behind. In the opposita de 
there are two long and narrow apertures. To pre- 


Æolian harp ' vent the apparatus from being injured by the 


tuned, not like those of other instruments 


n’s blood are used~the proportions being 


sallow, abont los! cf ALORS ana a of 
a w, about loz. of gam 3. 

asl he are powdered and mixed with IIb. of 
sh . For a full yellow, ilb. of turmeric and 


203. of gamboge, and for a red lacquer, Alb. of 
dragon's bloodand Ilb. ofannatto. Theoolour is also 
modified by that of the lac employed, the best pale 
or orange shellac being used fer light-coloured 
lacquers, and dark-ooloured shellac or seed-lac is 
used for the darker tints. 


method, however, of colouring uers, is to make 
a saturated solution of spirit in each of the colouring 
matters, and to add the solutions in different pro- 
portion to the pals lacquer according to the tint 
required ; but the whole of the colouring matters 
aro not generally used by the same makers, and 

N pi erea sy 
blood afford i or ordi p $ 
The ish-yellow tint, and with 


ing lacquer: Four ounces of shellac and 40x. 
of are dissolved by agitation, without 


gam 
heat in 


Z. of pyro-acetic ether. The 
solution is allowed to stand until the y 
matters not taken up by the spirit su ; the 


3 o sheliac, in shed ga 
e p resinous portions g 

o oto es of otal but if the oe 

owi ce ; 

were’ ads entirely with pyr ether, the 

latter would evaporate too rapidly to allow time for 

it to be equally applied. 


HOW AN AMATEUR CAN MAKE A 
HIGHLY - SENSITIVE GELATINE. 
EMULSION." 

OR the benefit of those for whom thisis written, 


I will give Dr. Eder’s emulsion formula, with. 
my method of working :—Dissolve 24 of 

air - dried um bromide ia 300ce. of 
Nistilled water, to 45 grammes of are 
introduced, and the whole, after half an 
hour, is a water-bath at a 


Detwresn each sddition) snd AIOI to 9901 


.); shake 


water. 

which should be at a temperature not exceeding 
O., let it remain for an hour, allowing the water in 
the bath at the same time to cool down 
Th T as 


procurana, The tem should never exceed 
0° C. (104° Fahr.) in the of this emul- 


3 
ee e Bun 
coarse canvas with about 2 to 
— . poole with 


E 


E 
8 
pP 


E 
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fine muslin or linen, so that the water may be poured 
out of bowl into box, which will let all water 

through, but retain the small particles of emulsion. 
Repeat the washing four or five times, for here lies 
the resulting rapidity of the plates. After well 
washing, allow to drain well, for it contains an 
excess of water which must be got rid of. After 
well draining, it is put into a bottle, dissolved, and 
filtered through chamois leather; it is then ready 
for coating the plates. 

I will now give a description of the articles I use 
for heating, filtering, coating, Ko. A zino tray 
18in. long by 9 broad by 5 deep, with funne 
soldered in near left-hand oorner, to stand }in. 
above the level of tray, so as to prevent any water 
accidentally going down into jugs whilst filtering. 
In this zinc funnel I place a glass—one which has a 
chamois leather spread over. The heat of the water 
in tray is sufficient to cause the emulsion to filter 
through rapidly. I have a box let into the dark- 
room trom outside, which has a flange 4in. deep all 
round for the purpose of nailing it to the partition; 
on one side it has a hole Gin. square cut out, and a 

small box with flange is riveted on to it, from which 
the heat in larger box enters. I place my jar to 
receive the emulsion as it passes through the filter. 
On the top of large box I place the tray containing 
the hot water and emulsion-bottle, then I place a 
small oil-stove in box from outside, which keeps the 
heat at any desired temperature; by this contri- 
vance all gases are entirely shut out of the room. 
A support will be needed under the larger box. 
For coating, I use two small jugs, one for pouring 
- the other to receive any surplus from praes coated 
and returned to filter I use slate slabs for setting, 
and I find these much cooler than glass. For 
drying-racks, I use shelves the length of the room, 
with rows of oval holes cut in diagonally, or so 
that there shall be a space between the first row 
and third; the holes are cut larger and wider at the 
top than at the bottom, so as to prevent any part 
of the plate becoming damaged. I find this plan 
exceedingly good. For ventilation I get two stove- 
pipe elbows, and insert one at one end of the room 
near the floor, the other I connect with the chimney, 
thereby securing @ good current of air amongst the 
plates. I find one thickness of the paper supplied 
by most stock-dealers perfectly safe; it isa 
plan to have a thick plate of glass outside to keep 
. inquisitive people from pushing a hole through the 
aper. I mention this through losing over nine 
t:dozen 5 by 8 plates from the attempt of a friend 
to rear himself up inside my dark room. Almost 
any developer is good for these plates; but, prefer, 
. for out-door work, ferrous oxalate iron solution, 
„Qne to four of oxalate solution. 


PHOTOGRAPHY FOR AMATEURS.’ 


H hae amateur of architectural photography has a 
field of usefulness before him which combines 
more, perhaps, than any other branch of photography, 
‘the agreeable with the useful. Traval, picturesque- 
ness of subject-matter, and a peculiar adaptation of 
it to the photographer’s methods; a remarkable 
choice of effect in light and shade, and the enjoy- 
ment to the highest degree of the peculiar power of 
the camera; the rendering of detail of the most 
exquisite delicacy without interfering with the 
general effect, to such a degree, in fact, that a photo- 
.graphic negative magnified will give details which 
the unaided eye wouldnever have seen in the object 
itself, are all combined in architectural photography 
in an exceptional degree. 
To the proper rendering of architecture it is 
necessary that the amateur should provide 
‘himself with a square-plate camera or one with a 
reversible back. We prefer, and have used for 
some years, the former, as we find that many archi- 
- tectural subjects are more complete when square 
than when shorter in one dimension, but the 
reversible back gives a lighter outfit. It must have 
a swing back, but the side swing is not necessary, 
- mor, indeed, is it desirable to use it in architecture, 
as it alters the relative magnitude of the details on 
the two sides of the view. The lens must be of the 
symmetrical type, and it is better to have a series 
of different foci. Ona 64 x 44 plate we employ a 
series of 4, 6, 8, and 10 inch foci, portable, symme- 
trical lenses, fitting the same flange. Foran8 x 8 
plate these aro supplemented by a 13-inch rapid 
symmetrical for both architecture and instantaneous 
. views or groups. It is best to use always the smallest 
n possible, for hazy or out- of- focus archi- 
tectural details are an abomination. 
The subject should be studied carefully to get the 
best light and shade, which is generally with the 
sun about midway between the back and one side, 
but so as, at any rate, to secure to a certain extent 
the three dimensions of the building, if only one 
view is wanted; but if the architectural elevation 
is desired it should be taken with the greatest 
exactitude, placing the camera precisely opposite 
centre of the facade. The absolute vertical position 
of:the ground glass should be secured by the use of the 
plumb line, for which we use a conical pistol bullet 


From the Photographic Times. 


at the end of a black silk thread. No eye can 
determine, from the subject as seen on the ground 
glass, the absolate correctness of the diculars, 
which is necessary to secure the correctness of the 
image. Take for instance the east facade of the 
Parthenon, in which the columns converge 
slightly to a point over the centre of the building. 
There is no absolutely vertical line and no straight 
horizontal line, so that to the eye there is no rigid 
measure, but, having the glass absolutely perpen- 
dicular, whatever variation from the perpendicular 
exists in the building is recorded and can be 
measured on the plate. The side swing is to be 
avoided, because by swinging one side of the glass 
5 from the lens we increase the image on that 
side. 

Extreme perspective is to be avoided, not because 
it is incorrect, but because to e it seem correct 
“he phorograph must be seen at the distance of the 
i length of the lens, but this must be risked 
when the subject does not come on the plate with a 
long-focus lens. The focus must be short enough 
to get in a complete subject, but in any case, if 
possible, get far enough from the subject to include 
the whole of it with a lens of not less focal length 
than the base lens of the plate. Farther, if ible, 
and if the distances, &c., permit, get the whole sub- 
ject in angle of 40 degrees. 

Focus with full opening of your lens on the most 
distant part of the building, and then stop down to 
the very smallest ier pete We all our 
lenses furnished with diaphragm openings half the 
diameter of the smallest the lens is sent out with— 


i.e., down to 80 Give abundant exposures, with 


devel nt to moderate intensity, so that no glit- 
tering igh ights occur on one side, and no shadows 
conoeal detail on the other. The brilliant effect 


which is obtained, and is sometimes desirable, in 
landscape by extreme intensity of light and shade, 
implies in an architectural subject loss of the general 
illumination indispensable to it. 

Never stop out the sky of an architectural photo- 
graph. The views of the classical scenes for sale in 
Rome and Athens, the views in Venice, &c., by 

rofessional photographers, in most cases are 

‘improved ’’ by having the skies carefully stopped 
out. This destroys all the sky outline, and, like a 
wash on an antique statue, leaves no indication 
of where the original has its termination. A spotted 
or stained sky is not half so gravea defect as the 
glaring white, hard, painted-oat sky which cuts 
the edge of the subject like tin, and destroys the 
space and atmosphere, while it leaves the mind in 
doubt whether part of the view is not cut out as 
well. In photographs of classical ruins, this defect 
is destructive of their value, and when to it is added 
as it often is, careless levelling of the camera, and 
consequent converging or diverging diculars, 
they are really not worth i ome, because 
they belie the subject in some of ite most important 
qualities. 


THE FORMS OF LEAVES. 


A” the recent meeting of the Linnean Society, 
Sir John Lubbock read a paper on this sub- 
ject, dwelling in more detail on some points to which 
he bad alluded in a popular manner in his lecture at 
the Royal Institution, and entering into some con- 
siderations which time did not then permit him to 
discuss (see P. 633, Vol. XL.) He had long been 
uzzled at the reason why some plants have cordate 
eaves, more or less elongated, and others palmate. 
Starting from a foliaceous expansion of a stem, the 
former was evidently the simpler type. It might 
be considered as derived from a simple form, as, 
for instance, the leaf of a grass. Such a leaf, 
gradually widened near the: base, would give the 
heart-shaped form. He mentioned sev plants 
which, although when mature they have palmate 
leave, produce as seedlings one or more rounded 
ones before developing the final form. He had sug- 
gested that the cordate shape was the earlier from 
which the palmate was developed. The interesting 
consequence would follow that if in the same genus 
some species were cordate and others palmate, the 
latter were of later origin. This explanation pre- 
supposed that the palmate form, at any rate, under 
certain circumstances, presented greater advan- 
tages. Sir John suggested that this might have 
reference to the power of self-sup 
resisting wind. The weight of the leaf and the 
force of the wind might be considered as if the 
were concentrated on the central point of the leaf. 
Now in palmate leaves the centre would be nearer 
the point of support, and the resistance to any given 
force, therefore, would be more effectual. This 
int was illustrated by experiment. Broad leaves, 
owever, were of two main types—cordate, with 
veins following the curvatare of the edge, and 
palmate, or lobed leaves, with veins running direct 
to the margin. Now, the fibres constituting the so- 
called veins of leaves contained elongated cells 
running parallel to the veins. Consequently the 
sap passing up the leaf stalk and into the leaves 
moved more readily along these fibrovascular 
bundles, having fewer cell walls to traverse. It 


rt and of | usual 


was almost like going along a road instead of across 
country. The fibrovascular bundles then act as 
pipes conveying the sap, as it is clearly more 
economical that they should go straight to their 
destination rather than wind in a curve. As the 
sap passes more freely along the veins, the leaf also 
grows there more rapidly, which seems to explain 
the common lobed form of leaf with a vein 1 
to the point of each lobe. Sir John Lubbock, 
reference to some criticism on his views with refer- 
ence to the relation between the size of leaves and 
the diameter of the stem, entered into certain par- 
ticulars, ially with reference to conifers, point- 
ing out that though the spruce fir, for instance, had 
shorter leaves than the Scotch fir, while the stem 
was as thick or thicker, yet the leaves remained on 
much ag ois seven or eight years, instead of 
two or three. He also discussed various other 
interesting problems presented by leaves, for 
instance, the probable reason for the larch having 
deciduous leaves, and for the presence of two 
kinds of leaves on certain cypresses and othet 
trees. 


TIME REQUIRED TO DIGEST 
DIFFERENT FOODS. 


a recent number of the Monitor de la Salud the 
results of some experiments lately made by E. 
Jessen on the time required for the digestion of 
certain kinds of foods are given. The stomach of 
the person on whom the experiments were made 
was emptied by means of a pump; 100 grammes, 
equal to 1,544 grains, or about 250z., of meat, finely 
chopped and mixed with three times the quantity 
of water, were introduced. The experiment was 
considered ended when the matter, on removal by 
the pump, was found to contain no muscular fibre. 
It will be remembered that the gramme weighs 
nearly 15} grains, and the cubic centigramme is 
eq to 1 gramme. The 230z. of meat were 
therefore mixed with nearly 80z. of water, before 
being introduced into the stomach. 


The results were as follows :— 


Beef, raw, and finely chopped. 2 hours 
CT 99 
Well c e —— ę ñJ— 
n Agde erte . y 
ion roasted % % % ũ ⁰ 5 vs 
u n, raw „ „„ eee * ' ‘ 
Ve 5 escobe eoee 21 a 
PH! AAA 0 E „„ ee 3 99 


The digestibility of milk was examined in the 


same way. The quantity used was regulated Bo 
that the nitrogen shonid be the same as in the 100 
grammes of beef. 
602 cubic centimetres, nearly 160z., of 3 

cow’s milk, not boiled, required. . 3} hours 
602 cubic centimetres, boiled .......... 4 „ 
602 „, ‘5 so ur 81 „ 
675 „ k skimmed ....... „ 31 „ 
656 „ 5 goat’s milk, not 

boil (E O 00 31 93 


MILLING TAPER WORK. 


AVING had some experience at trying to make 
things perfectly round, Ihave some appreaa- 
tion of the difficulty and expense connected with 
the process, and would hardly recommend such 
work to be used for keys, especially since the 
would be no better than ordinary round wire. 
have used pieces of steel wire, cutting it into 
lengths a little less than the thickness of the 
cutters. This makes a half-round ve in 
arbor, and the same in the cutter, and the ad- 
i, bg are that the distance- washers need not be 
made to go over the key, but can be left as they 
come from the key, and there being no key per: 
manently fitted into the arbor, it is much 
liable to be sprung out of truth; and there being 
no square corners in the key-way of the cutter, 
there is much less liability of starting a crack there 
in hardening; and, finally, the whole arrangement 
is cheaper, neater, and more convenient to use than 
square keys permanently fitted to the arbor in the 
way. i 
Some time , there appeared in this paper a 
drawing and description ofa dog, for uss with the 
Brown and Sharpe Universal Milling Machine, 
contributed, if I remember rightly, by a foreman 
of the Morse Twist Drill and Machine Company’s 
Works. This dog was especially designed for use 
in milling taper work, and was supposed to adapt 
itself to any and all variations of angle between 
the centre line of the work and that of the divi 
head spindle without cramping, and it was 
for it it did away with the only objection to the 
Brown and Sharpe machine. I believed all that was 
claimed in its behalf until I commenced to e 
it closely, with a view to making one, when I dia- 
eth — 


® By Prep. J. Mn. Lnx, in the American Machinist, `~ 
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covered that it only overcame one-half of the 
cramping difficulty, and that in order to make a 
truly universal dog it would have to be capable of 
several additional movements. Several of my 
mechanical friends became interested in the pro- 
blem of devising one, and the fruits of our labours 
are represented by Figs. 1, 2, and 3, one of them 
paing esigned by a well-known M. E. They are 
all of them truly universal; that is to say, they 
cannot be cramped by any angle which comes 
within the limit of their motion. I trust they will 
readily be understood from the drawings; and it 
will be seen that they all require good workman- 
ship in their construction to make them satisfac- 


tory. 

Hg. 1, perhaps, needs no explanation: it seems to 
be capable of a good many motions, but, upon 
trial, none of them will be found unnecessary. It 
is a modification of the familiar universal joint. 

In Fig 2 the pieces b and c, when the dog is in 
use, have a spiral oscillating motion in the peon a 
and d, besides which use will be found for the 
joint between 6 and c. 

In Fig. 3 the piece marked 4 has a ball upon its 

xtremity, which is capable of motion of most any 
kind in the fork of the piece a. They all have their 
friends, some prefering one kind and some another, 
and the reader oan take his choice. 

Now, although any one of the above three breeds 


of dogs will be found to work very satiafactorily, 


so far as freedom from cramping in any position 
is concerned, yet I do not think they do away with 
the only objection to the Brown and aape 
machine, use one objection consists in the 
necessity for any such dogs. And now, if, by pre- 


senting these dogs, I have conferred any benefit 
upon fraternity of toolmakers, I can, perhaps, 
confer a greater benefit by showing how they may 


be dispensed with, and a common cur made to 
answer for all kinds of work. 

No matter what kind of dog is used for. holding 
taper work upon centres whilo being milled, if the 
centres must be placed out of line with each other, 
asin Fig. 4, inorder to get the required taper, the 
acouracy of the divisions or indexing is entirely 


This is especially noticeable and annoying when a 
reamer such as is shown in Fig. 5, is to milled with 
continuous cuts or flutes from the small end to the 
ae a. Ona „CCG 

ress one centre while milli © taper ; 
then when the centres ree kara 0 che 
g the flutes over 


taking pains to have the d 
as ted above, two sides of the section might 


parallel with each other nor at 
t two, andthe section, instead 


. 


right angles to tho 
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of being a square, would be what the geometricians 
would call a trapezoid. 

A device for overcoming this difficulty is in use 
to some extent, and consists essentially of an 
adjustable tail block, or centre, in connection with 
1 elevating head, something as shown 
at Fig. 6. 

This is ingenious, and may be said to overcome 
the difficulty, inasmuch as it can be said that by its 
use it is possible to correctly index taper work. But 
the centres having to be adjusted separately, one 
after the other, it is exceedingly difficult to secure 
the precise adjastment necessary to do a good piece 
of work; indeed, it is almost what has been called 
a ‘‘ corrugated impossibility.” Taking the case of 
taper reamers, for instance : if the proper angle 
of elevation for the centres bore any fixed relation 
to the taper of the reamers and was computable, 
matters would be much simplified. But this is not 
the case, the angle at which the centres must be set 
cepen oinp upan the pitch of the teeth of the reamer 
and the shape of the cutter used in milling them, as 
well as upon the taper of the reamer, so that cal- 
culations are impracticable. 

This makes it necessary to cut and try” a 
process which, with a device in which the centres 
are capable of movement independent of each other, 
is anything but economical or pacifying. 

I therefore submit the plan shown in Fig. 7, 
which is an attachment that may be adapted to any 
machine having an elevating head. 

In this device the centres are perforce kept 
always in line with each other, consequently it is 
very little trouble to adjust, and it will uce 
taper work as accurately indexed as straight work 
can be. When used upon the Brown and Sharpe 
machine, it enables true spirals to be cut upon taper 
work, with the well known advantages of 1 1 
the work upon centres at the same time. It wi 
also be found useful for bevel gearing within 
F tary table to 

© piece a is a 80 supplemen © 
the machine, which is attached to the elevating 
head by two screws as shown. Upon this is 
mounted the small tail block 4, and its outer end is 
supported by the slotted arc c, which is secured to 
the table of the machine by the bolt shown. 

It will be found easy to put on and remove from 
the machine, and obviates the necessity for any 


fancy breeds of dogs. 


DETERMINATION OF MIXTURES OF 


MILK-SUGAR AND CAWE-SUGAR. 


IXTURES of milk-sugar and cane-sugar, such 

as are found in con milk, offer great 
difficulties to the analyst. These are such that 
usually only the milk-sugar is determined, the other 
being taken by difference. Messrs. A. W. Stokes, 
5.0.8, and R. Bodmer, F. O. S., describe in this 
month’s number of Zhe Analyst, a simple, rapid, 
and exaet means of estimating both sugars volume- 
trically. They use an ammoniated cupric sulphate 
solution. Intoa boiling measured quantity of this 
the dilated milk or mixed sugar solution is run from 
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a burette till the blue colour disappears. This deter- 
mines the milk-sugar. Another part of the milk 
solution is boiled with 2 per cent. of citric acid for 
ten minutes. The citrio acid inverts the cane-sugar 
but does not affect the milk-sugar. This solution 
after neutralisation is titrated as in the former case, 
Thus the milk-su is determined. Results of 
various known mixtures are given and complete 
analyses of milks. A table is appended of the 
values of a quantity of the blue liquid (Pavy’s fluid) 
in percentages of glucose, cane-sugar, and milk- 
sugar, so that calculation of results may be avoided. 
The advantages claimed are the sharpness of the 
end of the reaction, the ease and certainty with. 
which all ordinary operators may rapidly attain the 
same exact results. 


BLEACHING OSTRICH FEATHERS. 


HE following directions for bleaching ostrich 
feathers, though given on the commercial 
scale, may be found useful and suggestive :— Wash 
the feathers with Castile or curd soap and rinse. 
oronga y with lukewarm water in order to re- 
move all the grease and soap which may stick to 
the flue; then soak in a bath composed of 1 gallon 
of ammonia (20° Be.) te every 8 gallons of plam 
water for about 8 to 10 hours. Take the feathers 
out of this bath, and squeeze out the excess of 
ammonia water which is in the fiue. Put them in 
a bath composed of 5 gallons of peroxide of hydro- 
gen, with the addition of 12 to l6oz. of liquor of 
ammonia ; let it work slowly, stirring feathers from 
time to time, for about 6 hours; after 6 hours’ 
working, put feathers on one side of the bath and 
add 5 gallons of peroxide of hydrogen and 3 to 402. 
of liquor of ammonia. Stir the bath well, so as to 
insure the mixture of the peroxide with the am- 
monia. Then let the bath work for 9 to 12 hours 
more, after that time add again 2 or 302. of ammonia. 
The peroxide will work for 12 hours more, until it.. 
ets exhausted, which may be ascertained by the 
ollowing process;—Take a mall quantity of the 
bath in a bler and throw in a few crystals of 
perman te of potash. Should bubbles of gas 
appear, it is proof that the xide is working: if 
none & „ the peroxide is exhausted. The 
feathers have then to be rinsed three or four times 
in lukewarm water, and put into a second bath of 
roxide of hydrogen, which is prepared as fol- 
ows :—To 24 gallons of peroxide of hydrogen add 
2¢ or 3 ons of plain water and 80z. of liquor of 
ammonia, and put in the feathers. Let the bath 
work so for 10 hours, and after that add again 203. 
of ammonia as before, and it will then work 12 
hours more until it is exhausted. 

It is said that this method will make white the 
darkest grey feathers—-say, 10lb. of feathers, by 
using about 7 to 73 gallons of peroxide. After the 
feathers have been taken out of the peroxide bath 
they must be rinsed thoroughly with lukewarm | 
water two or three times, and after soaking them 
again in a soap solution for 6 to 8 hours, rinse 
them in lukewarm water, in order to remove all 
soap and dirt remaining in tho flue. 
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SCIENTIFIC SOCIETIES. 


— — 


ROYAL METEOROLOGICAL SOCIETY. 
* usual monthly meeting of this society was 

held on Wednesday even , the 15th instant 
at the Institution of vil Engi are, 25, Grea! 
F.R.S., president, in the chair, when the following 
papers were read :— 


(1) * N of Committee on Decrease of Water 
Supply.“ Committee was appointed to take 
into consideration the question of the decrease of 
water in streams, and rivers, and also the 
simultaneous rise of the flood-level in cultivated 
countries. As far as any inference can be drawn 
from the records oo by the Committee, it 
a that the years 1820, 1821. 1824, 1836, 1838, 
1846, 1847, 1850, 1854, 1855, 1858, 1859, 1864, 1865 
1871, 1874, 1875, and 1884 have been periods o 
marked low water. On the other hand, the yan 
1817, 1825, 1830, 1836, 1841, 1842, 1853, 1860, 1861, 
. high 

when there 6x y 
water! sat in the 
early part of the year, while at the end of the year 
it was high. In the intervening 8 et 

oes no 


is confirmatory of view. There a how- 
. there is exoeptionall low 
water, and these are almost immediately followed 
by periods of rsp Ary high water. With re- 
ference to the increase of floods, it does not appear 
from the records that there is any great increase in 
in this country. 


upon which the 
sufficient information to speak positively. 
(2) * Sepon of Committee on the 
ind of Cross Fell, Cumberland, from 

1871 to 1884.” In response to a letter inserted in 
the Penrith newspapers, the Committee has received 
a number of communications bearing on the sub- 
ject of 5 8 ares view of ascer- 
taining as far as possi e meteorological con- 
ditions which exist when the Helm Wind is blowing 
all the recorded occurrences that have been received 
have been chronologically - The first 
tematic record commences in 1871, and in this 
port the Committee deals with all occurrences 
from that date to the end of 1884. Since that time 
more detailed records have been commenced at 
numerous stations in the locality at the instigation 
of the Royal Meteorological ty. Ninety-three 
instances of the Helm Wind were recorded from 
quences beg February. Marche Agu 2nd No- 
quences 0 ; , and No- 
vember. On ing the Daily eather Re- 
rts it was clearly seen that whenever the Helm 
ind was blowing there was an easterly wind not 
only in the locality but erally over the entire 
sant Helm Wind seemed to occur so 


regular! 
further extended the inquiry 


ination showed that, although the wind over the 
nited Kingdom is generally easterly when the 
whenever the wind is aitals. Indeed, this step 
in the inquiry has not at all tended to the elucida- 
tion of the phenomenon in question, for it frequently 
hap that the conditions are to all appearances 
precisely similar when the Helm is on, and yet no 
such occurrence has been recorded. in 
part be due to the occasional omission to record the 
m, although it cannot possibly be in the main 
ether conditions being necessary braias Seats 
ether i es absolate 
ent of wind direction and isobaric lines. 
‘oesibly the different hygrometrio qualities of the 
air with the existing easterly winds may be an im- 
portant factor in deciding whether or not the Helm 
Will be formed, but it is not readily conceived why 
even in this case the Helm wind should not blow. 
It must, however, be borne in mind that the surface 
winds can only be examined, whilst those at a oom- 
paratively small elevation may be ultimately con- 
nected with the phenomenon. From the observa- 
tions made prior to those started at the beginnin 
of 1885, no idea can be formed of the behaviour o 
the upper currents even at the time of the occur- 
rence of the Helm winds, far less with the occur- 
rence of each east wind experienced. The society 
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has, however, provided for the extensien of the 
inquiry in direction in the records which are 
now being collected, the observers supplyiug ob- 
servations of the upper currents by means of the 
clouds, as well as the direction of winds at the 
surface of the earth. As soon as a sufficient 
number of these observations have been received, 
the Committee hopes to present a further rt, 
which will tend to explain the phenomenon of the 
Helm wind. 

@ ‘s 5 1 a 5 
made at Asuncion, Paragray, by R. Strachan, 
F.R. Met. Soc. 


LIVERPOOL ASTRONOMICAL 
SOCIETY. 


HE usual monthly meeting was held on 

A 13, the Rev. T. E. B.A. (pre- 
sident), in the chair. The Rev. J. H. Honeyburne, 
M.A., F. R. A. S., read a paper on ‘‘ Evenings in 


Town with a Small T It was, he said, 
generally supposed that astronomical observation 
required an exceptionally good position besides 
every other convenience ; but he had found a 3}in. 
telescope in a little back yard in Liverpool ae 
sufficient to render the science a most delightful 
Beret, He had sate that * 
went in for a study and comparison o r magni- 
sado, or for an 1 we m 55 
cs, supposed to represent the m of some 
sia plain on the moon. No doubt this was all 
very important and interesting to the initiated ; 
but he made no claim to originality, and wo 
merely give an outline of the colours of some stars 
and the closeness or faintness of others. The tints 
of many of the stars were most lovely. G Cygni 
and & Cephei he gave as ere ape whilst the 
orange and blue of y Persei y entitled it to 
ff. T. “Eige FR. A. 8 gaat the important 
. T. G. Elger, F. R. A. S. e im 
paper from Dr. Klein read at the last meeting 


would direct the attention of selenographers to the | r 


dark markings south of Co 
publication of Schmidt’s wor. 
scrutinised this region, and on the 3rd November 
last had glim two minute black 
These dusky eatures seemed to suggest an analogy 
to Mount Rossa, on the southern flank of Etna, 
which, according to Scrope, completely covered the 
surrounding country with a deposit of black sand 
during an 3 in 1669. Possibly something of 
this kind might now be occurring on the moon, 
and, if so, it would be amongst the smaller craters 
that we should look for ges due to present 
volcanic activity. 

The President said he had lately, at Dr. Spitta’s 
request, tested his new occulting eyepiece. It 
might briefly be described as a en eyepiece 
fitted with two pairs of movable shutters at the 
focus. Its work on double stars was excellent, 


liy when the com u happened to be 
faint and not too close, aia he had by its aid dis- 


Since the 
he had carefull 


covered a new companion to 27 Hydræ. This was |.“ 


a wide and lovely pair s. p. a ae ale and was noted 
by the elder Herschel, though he did not think he 
had detected its triplicity. The pair was of 6-0 and 
7-0 magnitude, but on examining them with this 
eyepiece a small comes of 11 aang Ha al scale) 
was at onoe seen about 8” from 7˙0 mag. star, 
and at about 190°. Altogether, he thought the 
eyepiece supplied a want long felt, but, from the 
nature of the eyepiece, there was an unfortunate 
liability to ghosts; hence there was a danger 
of finding companions which had no existence. 

Mr. J. E. Gore, F.R.A.S., contributed a series 
of observations of the remarkable variable star 
Mira Ceti. According to Argelander’s formula, a 
maximum was due on January 28, but from his own 
observations this was not attained until Feb. 4, 
when he estimated it equal to a Ceti, or about 2:7 
mag. The increase of light was at first very rapid 
but it became afterwards much slower, and seem 
to remain constant from Feb. 4 to Feb. 13. Mr. 
R. Wilding, hon. curator to Preston „ 
announced his discovery of Tempel’s comet. Its 
position on the 8th April was R.A. 12 hours and 
about 19° North dec. The nucleus appeared like a 
13th mag. star surrounded by a nebulous disc. 

The Secretary gave notice that he would bring 
forward for discussion at the next meeting a motion 
to enable members who reside at a distance to vote 
at the annual general 5 proxy. Eleven 
gentlemen were elected members, and Dr. Cope- 
ooo Dun Echt, was elected an associate of the 
society. 


LIVERPOOL SCIENCE STUDENTS’ 
ASSOCIATION. 


1 Association has lately commenced a new 

session. At the annual meeting the officers 
were reappoi ee T Mr. A. Norman Tate 
F. I. C.; -presidente, Mr. H Hill an 
Mr. Wm. Narramore; treasurer . John Ed- 
wards; and hon. secretaries, Mr. H. Leaton 
Edwards and Miss Helen Fryer. Afterthe election, 
a paper, illustrated by limelight lantern views, was 
read by Mr. John onA Visit to Rome.” 


y cident at particular angles by bundles of 
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e limelight lantern À 
conclusion of the paper a brief discussion 1 
in which Messrs. Osmund, W. Jeffs, D. Clague, 

M. Fitzpatrick took and the meting - 
cluded with a vote of thanks to Mr. Read for his 
paper. 


WESTEEN MICROSCOPICAL CLUB. 
Oe week this olub met at the house of 


ting-hill, 
un 


exhibits 


Tebbs acted as damonsteatoe. i 
stals were described, reference being 
made to those in whioh the incident ray of 
lit up. The methods of polarisi light in- 
Ioeland tourmalines and herapa 3 
o an 
all noticed. “the iaaa prodaced in non-polaris- 
ing substances by heat, strain, and electric curren 
rendering them polar, were exhibited. Some 
these were exceedingly beautiful. Large Fe. 
of Iceland spar cut at right angles to the different 
axes, show the ee . : ; Akr ex- 
rays. Av e sot of m con- 
e Be Me. Brady, i at the suggestion of Mr. 
Tebbe, exemplified the relation of the rays of light 
to the axes and surfaces of numerous 
forms. A cordial vote of thanks was presented te 
Mr. Brady for his valuable exposition, which was 
ordered to be printed. ; 
Amongst the microscopical exhibits was a sim 
and inexpensive form of polari by MT: Te 
wi 


in whioh the microscope was fi ] 
tourmaline below the „ the obj being 
thout the objective; an 


crystals deposited upon slips of glass 
from tho smoke of coke, shown by Mr. E. Bartlett, 
L.D.S. Messrs. W. Gwinnell and B. B. Wood- 
ward exhibited a selection of the beautiful crystal- 
line forms found in igneous and volcanic rocks. 
Mr. G. Karop bronghs out some beautiful effects in 
crystals by use of Abbe’s condenser and eye- 
iece analyser. Under the microscope of Mr. S. P. 
shown’ in lors PINI exyetals of unte aa. 
own in some i -sugar. 
Neleon contributed the exhibit of the 


Mr. E. M. 

evening—a 5 Podura scale magnified 2,600 
diameters. But few exhibitors have to 
achieve this feat. Some crystals of the 
colouring matter of lichens) glowed as ect 
gems of colour under the microscope of the hon. 


sec., Mr. A. W. Stokes, F.C.S. Dr. Hart Vinen 
showed how beautiful the deadly of nitrate 
of s looked under polarised light. 8 
At the next meeting of club, on May 4, it is 
probable that Dr. Foulerton will demonstrate to 
the members a method of photographing micro- 
ical objects. Mr. Tebbs announced that Mr. 
F. & , LL.B., had invited the club to view at his 
house at a future meeting the effects produced by 
the electric polariscope. 


ACCORDING to a paper read before the Philoso- 
phical Society of G yd . 
the total area of the 0 
about 400, 000 equare miles. Both the Shansi and 
Heenan coalfi ter than 
aggregate of the principal coal-prodacing countries 
of Europe, and in other districts of North China 
the coalhelds are said to be seven times larger than 
all those of Great Britain. The ooal is of various 


q | descriptions, and it is said that iron ores are found 


in all parts in close proximity to the coal. 

Exrsriments are being made by the Govern- 
ment with a new locomotive torpedo steered by 
electricity from the shore. Very good results are 
said to have been obtained. 


APRIL 24, 1885. 
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SCIENTIFIC NEWS. 


— — 
ROM Rear-Admiral Franklin, superintend- 
ent of the Naval Observatory, Washington, 
we have the official note of the observations of 
March last. First contact is given by Prof. A. 
Hall, using the great equatoreal, with aperture 
reduced to 4in., and a power of 383, as W. M.T., 
March 15, 23h. 57m. 6°98. (probably one or two 
seconds late). Prof. Frisby, using the 9-6in. 
equatorial reduced to 4in., and a power of 90, 
made it 23h. 57m. 4°78; and Assistant-Astro- 
nomer Paul gives it as 23h. 57m. 7°5s., using an 
aperture of 5in., and power of 90; but does not 
think he could have observed it a second earlier 
on account of the state of the atmosphere. No 
observations of last contact could be made. The 
difference of R. A. of the second limbs of the 
moon and sun was observed by Lieut. Bowman 
on 11 wires of the east transit, and by Assistant- 
Astronomer Winldok ọn 9 wires of the transit 
circle, with the following results: B., Diff. Im. 
56°49s. + -0288.; W., Im. 56°25 + -031s. 
Ninty-nine photographs of various stages of the 
eclipse were taken with the photo-heliographic 
apparatus. 

Prof. Theodor von Oppolzer, in a note pub- 
lished in the Wonthly Notices of March last 
says: The words midnight and noon have a 
purely local character, like the words evening 
and morning. Ata given instant it can be Oh. 
on the whole earth, if we have agreed to 
designate this given instant everywhere with 
this number; but there can be midnight only 
under one meridian at the same absolute 
instant ; so the words midnight and noon are to 
_ be avoided when speaking of universal time.” 
Prof. Von Oppolzer thinks that astronomers are 
more inclined to over than to under-estimate the 
trouble of a transition period; and that the uni- 
formity of astronomical and civil reckoning is 
sarely worth a little trouble at the beginning of 
the change. ` 


Mr. Clement L. Wragge, in the course of his 
Mount Lofty meteorological observations, has 
discovered some extraordinary hygrometric con- 
ditions accompanying the northerly winds of an 
advancing barometric depression. Six obser- 
vations from 9 a.m. to noon of Dec. 29 last, with 
the dry bulb giving a mean temperature of 78 · 8“, 
and the wet bulb a mean of 59°5°, disclosed the 
fact that the relativo humidity of the atmosphere 
on Mount Lofty was 26. Similar observations 
made at the same time at Torrens Observatory 
gave means of 89° dry bulb, 63°6° wet bulb, and a 
relative humidity of only 18, It is only in such 
regions as the Soudan that similar hygrometric 
results would be obtained at such temperatures. 
Heavy rainfalls are sometimes registered in 
Australia. Mr. Wragge records for 24 hours 
ending Feb. 28 ·615in. at Torrens Observatory, 
and 1'lin., or 111 tons to the acre at Mount Lofty. 


The Gresham lectures on Astronomy will be 
delivered on Tuesday, Wednesday, Thursday, and 
Friday next, by the Rev. E. Ledger. The lec- 
tures aru given at Gresham College at six p.m. 


The desirability of forming a British Textile 
Institute, somewhat on the model of the Iron and 
Steel Institute, has been mooted for some time, 
and in January last a preliminary meeting was 
held at which a committee was appointed to con- 
sider the various arguments pro and cox. That 
committee has now reported in favour of the 
scheme, and has drawn up a constitution and 
rules as a basis upon which to found the institute. 
Forms of application for fellowship can be ob- 
tained from Mr. T. R. Ashenhurst, Technical 
College, Bradford, Yorkshire. 


The Board of Trade return of railway acci- 
dents in 1884 is so far satisfactory that the num- 
bers of persons killed and injured show a decrease 
on the previous year ; but the number of persons 
who were killed from causes beyond their own 
control was 55 as compared with 22 of the pre- 
vious year. Of these 31 were passengers, and 24 
of them were killed in the Penistone disaster— 
singularly, the only passengers who were killed 
by the breaking of the 385 axles which failed 
during the year. Of these 223 were engine-axles 
and 24 tender-axles ; the average mileage of 135 
iron axles being 216,333, and of 59 steel axles 
178,287 miles. There were 111 fractures of 
couplings, and the number of tires which gave 
way was 1,060, of which 1,005 were waggon 
tires, and 24 engine tires. Of the total number, 
974 were made of iron and 86 of steel, 42 being 


fastened by Gibson's patent, 14 by Mansell’s, and 
5 by Beattie s. No life was lost through failure 
of atire. There were 306 cases of broken rails. 


Mr. Stretton’s paper on the Breaking of 
Locomotive Driving-Axles is still being debated 
by the Leicester Braneh of the Ama!gamated 
Society of Railway Servants, the discussion 
having been adjourned to May 6. 


Mr. Gugel, of the Central and South-Western 
Railroad of Georgia, is taking the reservoir 
of the Westinghouse-brake from under the 
footboard and placing it on the top of the boiler 
just behind the smoke-stack. 


Dr. Dohrn’s report on the zoological station at 


Naples states that it has been determined to add | ba 


a physiological laboratory, and that the Italian 
Government has , promised a grant of £4,000, 
£1,200 of which is to be paid this year. 


The Royal Medals of the Royal Geographical 
Society will this year be awarded to Mr. Joseph 
Thomson and Mr. H. E. O’Neill—to the former 
for his well-known work in Africa, and to the 
latter for his thirteen journeys of exploration 
along the coast and in the interior of Mozambique. 
The Murchison Grant for 1885 will be awarded 
to the Pandit Kreshna for his four explorations 
made while attached to the Survey of fadia, and 
especially for his exteneive and important journey 
in the interior of Tibet. The Back Grant goes 
to Mr, W. O. Hodkinson for his Australian ex- 
plorations, and the Cuthbert Peek Grant to Mr. 
J. T. Last for his surveys and ethnological re- 
searches in the Southern Masai, Nguru, and other 
neighbouring countries. 

The Institution of Mechanical Engineers will 
hold an ordinary general meeting on Thursda 
and Friday next, when amongst the papers to be 
read may be noted a description of the Maxim 
automatic machine gun, by Mr. Hiram S. Maxim, 
and a description of the Tripier Spherical Eccen- 
tric by M. Louis Poillon. 


Thirty thousand ‘landlocked’? salmon have 
been sent by the United States Government to 
the National Fish Culture Association. 


The French Society for the Encouragement 
of National Industry have awarded the prize of 
£40, for the discovery of a useful new alloy, to 
M. Manhés. The alloy is prepared by mixing 
three parts of copper with one of manganese, and 
adding it in small quantities to the molten copper, 
after refining and just before casting. Copper 
so treated is said to be but slowly acted upon by 
sea-water. ° 


USEFUL AND SCIENTIFIC NOTES. 


— — 

Air-Tight Packages. — According to the 
American Druggist, a German firm supplies 
chloride of lime packed in the following manner :— 
Quantities of quarter, half, one kilo. are 
wrapped firat in strong paper and sealed. The 
packet is then dipped for a moment in melted 
resin, which is as nearly cool as it can be to be fluid. 
This orm © perfectly ade varnish, and 85 
parcel is tly wra in a good paper an 
labelled. The idea 5 a good one, and may be 
adopted with advantage in packing photographic 
chemicals. 

Rugby Station. — The work of buildi the 
new island railway station at Rugby, which is 
to cost some £70,000, and to be the est thing 
of its kind in Europe, continues to rapid! 
pushed forward. Although it is expected that 
quite another year must elapse before the altera- 
tions are completed, yet it is hoped that the down 
side will be ready for use by about Jane next. The 
line has been widened 150ft. southwards, so as to 
give room for nine sets altogether of through 
metals, instead of four as now. For the greater 
safety at the junctions of the new Northampton 
line of the Stamford branch important works, pre- 
senting considerable engineering difficulties, have 
been effected. The traffic will be regulated by 
large signal boxes at each end of the platform, that 
at the south eud having 180 levers. Engineer. 


Grammatical Terminology.—The Geneva 
Société pour le Progrès des Etudes offers a prize of 
400 francs for the best memoir on a uniform system 
of grammatical terminology, applicable in the first 
place to the methodi study of the French 
language, and incidentally to the other lang 
studied in the cantonal schools of Geneva. 
essays are to comprise a critical examination of the 
grammatical terms now in use, with the reasons in 
each case for retaining or rejecting them, and a 
complete list of the terms recommended for adop- 
tion, with their definitions and the words to which 
they correspond in the received system. 


y | atmoep 


LETTERS TO THE EDITOR. 


— 
LV. do not hold ourselves responsible acl paon a 
correspondents, The Editor raguasie Aas 
C as po). ] 


Al communications should be addressed to the Borton ef 
he Buouism Maonan, 882, Strand, W.O. 


*,° V peni — 
peaking o inserted, 
C well as the page on 
whieh it appears. 

“T would have everyone write what he knows, and as 
much as no more; and that not in this 
only, but in all o subjects : For such a may 

ve some knowledge and of the 
aature of such a person or such a fountain, that as to 
other knows no more than what everybody does, 
and to keep a clutter with this little of his, 
will to write the whole body of a vies 
froin Widnes ² tacouverlanaee'daetvs original.” 

~Montaigne’s A 

— . — 


ERRATUM—THE SEASONS — LUNAR 
GLACIATION — OURIOUS OPTICAL 
EFFBOT — ORRERY PLANH- 
TARIUM — THE ‘‘MONTHLY NO- 
TICES” OF THE ROYAL ASTRONO- 
MIOAL SOCIETY—THE.NEW TIME— 
„% MAZZARO TH AND THE MAGI— 
LENGTH OF FOOUS OF AN AOHRO- 
MATIO OBJEOT GLASS — COLONEL 
DRAYSON’S “GLACIAL EPOCH.” 


(24136.]—I vorick a slight misprint in letter 
24061, on p. 121, where, in paragraph two, a whole 
wall appears where 1 wrote a white wall. 

There isa very obvious astronomical reason for 


y | the arrangement of the seasons in the form assailed 


by Devoniensis in letter 24070 (p. 124)—viz., 
that on March 20th the sun was on the Equator in 
his towards the Summer Solstice, or highest 
point above it, which he will attain on June 2ist. 
After this his path tends downwards again, and on 
September 22nd he recrosses the Equator en route 
for the Winter Solstice, which he reaches on 
December 21st. Hence it will be seen that at the 
dates specified he occupies four perfectly well- 
defined points in his orbit. As for Mi 
Christmas being the middle or height of their 
respective seasons,” I can scarcely i e that 
many Englishmen will be found to endorse the 
views of your correspondent. Notoriously the 
test heat or middle of summer—never occurs 
in June in this country 


As the days lengthen 
So does the cold strengthen. 


of the words used to 
describe the seasons, Spring comes from the old 
Saxon word meaning to sprout, or shoot forth: 
Summer is also Autumn is the Latin 
Autumnus; Winter is Our forefathers 
used to call December Winter- monat, i. e., 
winter cometh.” 

May I ask Mr. Peal, in connection with letter 
24082 (p. 126), if we are to understand that the 
“slow decline of . . . . atmosphere” took 
place unequally over the moon’s surface ; in other 
words, that it remained over the region of his 
equatorial seas, after it had disappeared from 
other of the lunar world? Because, if not, I 
do not see how his 5 quite meets my 
difficulty; for I quite fail to understand how an 

here could exist, so to speak, in patches 
round a globe? I ask purely for information. Mr. 
Peal must not imagine that I have discarded his 
theory as an absolutely untenable one, because, 
after due consideration, I do not feel justified in 
proceeding to that length. It does, undoubtedly, 
explain some of the visible lunar phenomena very 
neatly; but I still see considerable difficulties with 
regard to others. 
at Mr. Culley (letter 24087, p. 127) saw in his 
gun-barrel was, I suspect, not a diffraction 
phenomenon at all, but one having ite origin in 
multiplied reflections from the polished cylindrical 
interior. The rough sketch on next page will 
show what I mean. In it the course of the rays 
is traced from the source of light, assumed to 
be pretty near the muzzle, to the eye at the breech 
d 


end. 

I think that “Planetarium ” (query 66353), 
p. 136), will find what he wants in Ferguson's 
books ; but I have none of them at the place whence 
I write. If he lives in London, he should go to one 
of the second-hand scientific booksellers. Or he 
will find the numbers of the wheels for giving the 
relative motions of the various members of the 
S.lar System in the article Orrery,“ in the Penny 
Cyclopedia. 
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bka yee (24106) of i Amateur P 
on p. comes particularly apropos of a discussion 
which (according to your report on p. 143) took 

lace at the meeting of the Royal Astronomical 
Bociety on the 10th inst. As I am in entire igno- 
ranoe as to the identity of your correspondent, I 
have no means of knowing whether he receives the 
Monthly Notices as a Fellow of the R. A. S., or as 
aser of them. If in the latter 


complaint. cause, however, is not far to seek. 
Just so long as an almost purely Professional 
Council is allowed, year after year, to re-elect 
itself, qat so long will its members and their 
friends be permitted to empty the contents of their 
observatory notebooks ily into the columns of 
the Notices. It is not pretended for an instant 


that anybody will ever read—or, in fact, look 
at — such mere heaps of figures as those of 
which the ‘‘ Amateur Astronomer’’ righteously 
complains. Whatever Professor Adams may say, 
I cannot but re it as discreditable to the edit- 
ing of our Monthly Notices that they should have 
been detained for such a paper as that which con- 
cludes the current number. It is simply ridiculous 
that the oway Fellows of the society should have 
been deprived of their right to receive them prior 
to the meeting, in order that this huge mass of 
figures should be read for the press : for the simple 
reason that et are of no immediate interest what- 
ever, and would have been in ample time had they 
appeared in the supplementary number at the close 
of the session. © paper containing them cer- 
tainly has the merit of being, in the legitimate sense 
of the word, an original communication ; but I never 
remember one that would have kept better. Not 
that purely numerical tabular matter is necessarily 
devoid of either immediate or perennial interest, as 
is well illustrated by a communication by Mr. 
Stone on ae: 102 et seg. of Vol. XLIII. of the 
ot 


Monthly ioes. In fact, speaking impartially, I 
have little hesitation in saying thet ths bon ol 
Mr. Stone, Professor Pri „and Mr. Downing 


in our Proceedings are worth the whole of the rest 
of those of their professional colleagues put 
together. A firm editorial hand would cure some 
of the evils complained of. The ruthless excision 
of such details as those of the runs of screws of 
particulier micrometers, and an intimation to authors 
if they were such very important people that 
they could not condescend to correct the poot of 
their communications in time, they would be post- 
poned until some future number, would introduce 
an immediate and manifest change for the better. 


I am certainly in agreement with Mr. Hopkins 
(letter 24134, p. 151) as to the expediency of the 
adoption of the new time. Its initial inconvenience 
would be the veriest “nine days’ wonder,” and 
when once people got into the way of reckonin 
straight through the 24 hours (as they would in the 
course of a week or two), they would assuredly 
never dream of returning to the present unphilo- 
a iri mode of dividing the day. To the 
astronomer who has always adopted this nota- 
tion in his own observatory, its adaptation to 
civil life would, of course, come as naturally 
as possible. I must admit that I am one of 
those people who are confused by railway time- 
tables, as now arranged. Calculating as I do, 
every day of my life, and familiar with logarithms 
and mathematical tables general y as I am with the 
morning newspapers, candidly confess that 
Bradshaw“ is too much for me. Stress has been 
laid on the chronological confusion which the com- 
mencement of the astronomical, equally with the 
civil, day at midnight would involve. Sut anyone 
who wil} study what was written in 1752, when 11 
whole days were dropped out by Statute after 
September 2nd, will see what vaticinations were 
then uttergd as to the utter derangement of all 
e Whatever which must inevitably super- 
vene on the change; and, in the light of su equent 
hl be able to estimate the outcry at its true 
value. 


if Mr. Arkwright wants to peruse a mass of wild 
and fanatical guesswork, destitute of any scientific 
value whatever, by all means let him get Miss Rol- 
leston’s ‘Testimony of the Stars,” or- Mazzaroth,’’ 


or whatever the stuff is called, as recommended by 
Mr. Mee in reply 56309, on p. 154. 

In reply to Perciverance ” (sic (query 56369, 
p. 156), 1 would never myself have the focal length 
of an achromatic cut down to less than one-fourteenth 
of the effective a 


Bolonel Draysom s vagaries anent the centre of the 


4A Fellow ofthe Royal Astronomical Society. 


DOUBLE STARS AURTG (0.5. 545). 


(24137.]—In compliance with a request from Mr. 
H. Sadler, I have examined this star on five nights 
with my 10jin. With (refigured by Calver), and 
send a few particulars which may interest our 
corre dents. I can most fully corroborate Mr. 
Hunt (letter 24103) as to the difficulty of seeing 
Mr. Sadler’s comes at 170° 50’, it has only 
been seen on one night, and was then noted as 
‘* excessively faint.” The small star at 340° is held 
pretty steadily, and the star marked C by Burnham 
in his 1878 measures 292° 45” is very plain. With 
regard to the close pair I rated the small star as 8:5 
or 9 mag. (certainly not more), and it looks still 
smaller from its colour (tome very blue). A rough 
measure without clockwork on the 17th inst. gave 
P.A. 3° + dist. 1:7” 251 * ec of our 0 
using larger apertures look up 7 Boötis (O. Z. 270) 
and report thereon? I think O. L. s comes 
must be considerably below 11:7 now. Two years 
ago it was easily visible with an 8jin. With. This 
year I have not as yet been uble to see it; but on 
the 18th a very small star was suspected at about 
260° 45”, possibly an illusion. 

Letchford House, Pinner. K. J. Tarrant. 


TRANSIT OF JUPITER’S IV. 
: SATELLITE. 


(24138.]—Own the 18th I watched the transit of 
the IV. Satellite from the time it had been on the 


8 | disc about 36 minutes to its egress. It appeared as 


a black dot, and quite as dark to all appearances 
as that of the shadow of Sat. III., which was also 
on the disc of the planet at the same time. Inst. 3} 
Wray, pr. 120. T. R. Clapham. 


[24139.]—On the 18th inst. I had the good 
fortune to observe this curious phenomenon. On 
first turning my 64in. reflector on Jupiter, I saw 
what I thought was the shadow of a satellite in 
transit. On referring to the ephemeris I found it 
was the IV. Satellite. It was on the northern 
equatorial belt, about half-way across the ball; its 
shadow was about 8“ s.f. Both satellite and 
shadow were intensely black. Buildings inter- 
fering with view of reflector, the sai ‘ite was 
watched to egress with a 3in. achro., powor 100. 

When the satellite had got about 4” from the 
limb it began to get fainter, and I soon lost sight 
of it until egress. For some time after egress the 
satellite was very faint, and could only be seen 
with close attention. O. L. Tweedale. 

Crawshawbooth, Lancashire. l 


[24140.] —Tuıs evening, at 7.20, on turning tele- 
scope on Jupiter, I saw the shadow of Satellite 
III., and on 55 05 for IV. saw in its place a very 
dark brown dot (almost black). I saw a similar 
occurrence March 26, 1873, when observing with 


the late G. W. Roberts, F.R.A.S. There has been 
a considerable break in my astronomical studies, 
and I am thus not competent to express any eee 
as to the uency of dark transits of IV. Sat. in 
the interval between 1873 and 1885. As this is just 
about equal to the period of Jupiter, can this have 
anything to do with the question ? 

1873 I was using an 8in. Wray, power 325, and 
under exceptionally favourable atmospherical 
steadiness. is evening I have been 91 dir 
63in. Calver mirror, power 135, 144, and 250; but 
my position is v unfavourable, as a high hill to 
the south cuts off fully 15° of my view, and as the 
illside becomes very hot in sunshine, radiation 
goes on for a very considerable time after sunset, 
and spoils definition. Thus, on returning to the 
observatory at 10 o’clock, the definition was v 
bad; but in moments of approximate steadiness 
felt sure the satellite did not show as a perfectly 
circular dot. It was a little elongated. Shall be 
glad to hear if any other reader of E. M.” saw 
this somewhat rare phenomenon. . 

I should like to ask any telescopists who have 
used Brashear’s silvering process for specula how 
they vary the quantity of reducing solution for 
varying temperature? Also if a -coated - 
vessel will give a thicker film on speculum than if 
the silvering vessel were of ordinary glazed crockery- 


g | ware, as I have found a heavy deposit of silver in 


the latter ? 

O. L. Tweedale (56368) had better be careful, as 
the model ventilator he saw is undoubtedly a. 
patent. If he refers to the Building News he will 
probably find the ventilator advertised. 

Ilkley, April 18. Allan E. Kershaw. 


THE DIAMETER OF MARS—AND OON- 
CERNING ITS SATELLITES. 


[24141.]—W mar is the real diameter of the planet. 
Mars? I ask for information, because the text- 
books are at loggerheads upon this interesting 
point. Taking down a few books at random from 
the shelves, here are some of the values assigned to 
it by various authors: 


Miles 


3 ĩͤ A ĩ 213 
4200 + Lynn’s “ Celestial Motions . 14 
4210 Webb’s “Celestial Objects,” ............ 140 
4300 Dunkin's Heavens and the Earth,“. . 168 
4363 Guillemin’s ‘“‘Heavens,’’ .................. 178 
4500 Loomis’ ‘‘ Treatise on Astronomy,” ... 222 


Showing a difference between the extremes of more 
than 1,000 miles in the diameter of this small planet, 
and a very large fraction indeed of its total dia- 
meter. And yet several of the authorities 
profess to give the value toa single mile! 
such large discrepancies ought not to exist in works 
dealing with an exact science like astronomy. 

Turning now to the satellites. In that remark- 
ably veracious book “ Gulliver’s Travels” (Voyage 
to Laputa), occurs the following passage: They 
have likewise discovered two lesser stars, or satellites 
which revolve about Mars; whereof the innermost 
is distant from the centre of the primary planet 
exactly three of his diameters, and the outermost, 
five; the former revolves in the space of ten hours, 
and the latter in twenty-one and a half, so that the 
squares of their periodical times are very nearly in 
the same proportion as the cubes of their distance 
from the centre of Mars.” Assuming the diameter 
of Mars as 4,200 miles, Dean Swift's hypothetical 
satellites would stand— 


Distance. Period. 
Inner........ 12,600 miles 10 hours. 
Outer . . 21,000 „„ 21˙5 „ 
whilst the real ones are — 


Inner. . . 6, O00 miles 7h. 39m. Dany 
Outer....15,000 ,, 30h.18m. (Deimos). 


Both sets satisfying Kepler’s third law — the 
former giving the ratio 4 6, and the latter 15-6 

between the respective cubed distances and squared 
periods. Looking at the state of astronomy ih 
those days, it seems a pretty shrewd guess by the 
witty dean in 1727 of what was not discovered until 
1877—150 years afterwards. W. S. Franks. 


CLOCKS ADAPTED TO THE 
AND 


ALARUM 
USE OF EXPERIMENTERS 
OTHERS. 


124142.]J—Ix reply to Abacus” 


(let. 24099), 
respecting the use of alarum clocks for givi 


ving one 


stroke upon a bell at given interval of time, the . 


idea is a very old one. 

Clocks with the vergo escapement were used in 
connection with the work of astronomers in their 
observatories upwards of 60 years now 
and gone. The plan was a very simple one. A 


red 


c n 24, 1885. 


pin was fixed on the contrate-wheel, a slot being 
eut in the pillar-plate, from which another pin, 
made of an angular shape, protruded, planted at 
such a distance that the pin in the contrate-wheel 
began to lift a lever at the 45th second, which 
immediately discharged iteelf at the 60th second, 
and struck a good smart blow upon a bell, thus 
giving warning to the astronomer at the expiration 


of every minute. 
Man since I made a chronometer for a 
cele astronomer witha more elaborate attach- 


ment, which consisted of a pallet something after 
the shape of a pallet, to a duplex escapement. This 
was nicely fitted on to the fourth wheel or seconds 
pivot, the pallet lifting a nicely-balanced gold lever, 
which was brought back to its place by a delicate 
spring, not much stronger than the locking-spring 

the chronometer ; this lever lifting the tail of a 
hammer, which fell at the 60th second upon a very 
beautiful spring, or gong, fixed under the dial of 
the chronometer, which gave a very distinct blow 
at every revolution of the fourth wheel or at every 


- An appliance, something similar to this, could be 
attached to the third wheel, which revolves twice 
in fifteen minutes; bat then it would not always 
give a blow at the exact minute ; the first blow 
would be at the 7} minutes, or 7min. 30sec., and 
the second blow at the fifteenth minute. These 


pH ag cap be made to any ordinary portable 
lock, without an additional train or ing up, 
similar to an alarum ; but there would be some 


1 constructing a tra in to denote a blow 
at egg- boiling time, or 3} minutes, or any other 
iregular interval ; Dut for the photographer or the 
astronomer, or for any observation consisting of 
any equal number of minutes, his attention is called 
exactly at the completion of every minute. My 
object in stating this to Abacus is to inform him 
that this method of denoting the exact expiration 
of every minute has been in oT for upwards 
of 60 years, and it is called the ‘‘ journeyman 
clock by astronomers and observers. 

Author of 


W. B. Crisp, 
the Prize Essay on “ The Compensation 
Balance and its Adjustments.”’ 


MICROSCOPE CONSTRUCTION. 


 [24143.]—Ir was with pleasure that I saw the 
i of Os” to supply the necessary instruo- 
tion for making a micro. stand, for I have found 
much pleasure myself in similar work, and should 
shave been glad to show how it: was done without 


one special casting or piece of material; but then I | + 


am insane, for I ground all my own lenses, and 
- bought none. I am also short of time, and should 
-aot do justice to a large task; but I will gladly 
5 “ Os's papers on the brasswork by 
ers on the glass work. If Os“ will show how 
to make a stand as solid as his own mental condi- 
tion, I will show also how to produce lenses as 
free from all aberrations as my mind may be 
judged full of them. Rob. Orus. 


4 BNGINE-MAKING AT HOME.” 


{24144.]—As an old engineer myself, I have seen 

@ great number of designs for the improvement of 
steam -engines, and if you think it of value to your 
readers I will briefly mention one or two of these 
as bearing on the subject in question. Now, from 
my experience of fixed steam- engines, whether 
e or small, if they were not fitted with either 
motion or slip eccentrics, I should most de- 
cidedly use the form of guide for the piston-rod 
outlined at p. 533 of last volume, Fig.4. The 
plan there shown is not exactly a practicable one, 
or one that could be used in practice on one point. 
But then the sketch in question is only intended to 
, convey an idea, not a working detail. Now, I am 
not going to say anything on the question of 
appearance as regards the guide bars and moticn 
work, as shown at Figs. l and 2, because if well 
made and properly . the appearance 
. is good, even showy. But how many amateur 
engineers can get such a job properly put together 
is true and square? Now, in 


60 that every part is 
{ay humble opinion, the fitting of parallel bar- 
ig Baides is a very difficult matter, unless the maker 
E a practical engineer, and has efficient tools to do 
the work with. The number of the parts is much 
„more than with a guide-shoe, whilst the bearing 
_ Surfaces are rarely anything like the area that the 
|, guide-shoe plan gives. 
N I was again making an engine for my own 
jase, I should, in the first place, as we are on that 
. Point, use a guide-shoe, aud I would undertake to 
11 get up the whole (for a small engine) without the 
+ ase of a planing-machine. To make this easy, I 


yahould arrange the path of the guide-shoe, say, | b 


I in. above the surface of the engine-bed; or make 
“jhe guide iteelf to boit on to the 
q for lining up easier. Then I should most certainly 
ve an overhanging cylinder- another advantage 

l 5 and use. I would desire to make it 
A to J. H.,” or the writer of the articles in 
question, that Ï am not finding fault, or in any 
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have many times had in 


trespassing on valuable 
model ls 


admission ; hence the port is not wide open until 
mid-stroke, neither is the steam cut off until the 


thus allowing | t 


wee. ee — — — AP E E . — 


pistons have directly reciprocating oonnecting - rods 
and a crank. 1 
The steam is admitted to all the three peni on 
one side, the outer side of each being alternately 
connected to steam and exhaust. : 
The connecting-rods may, perhaps, be said to 
move the pistons, as, being res ate ing, the s 
only moves them outwards, and the inward strok 
is made by the connecting-rod pulling the piston in 
again. Glatton. 


way attacking him or them, but that I state what 
my ee are on ints of detail. eee 
X., on page » reopens a question . 
a in mind—viz., that of heating 
a boiler by gas. Ihave not the early Vols. of the 
“E. M., but I distinctly recollect a plan set out 
therein. It was to make the boiler of two half 
sphéres of wrought iron, so that no stays were 
wanted, and the whole done on the anvil block. 
The soga were flanged out so that bolts held the 
two halves together. The sphere then was stood 
on alight casing with rings of gas underneath it. 
One peculiarity of it struck me at the time as not 
being so 3 It was the plan of partly 
shutting off the gas by a valve contracted by the 
steam. In other words, the pressure of the steam 
was made to force down or up a piston against a 
spring or resistance, and by a connection closing 
gas supply partiy. This is far bettor accom- 
plished in the Fontain engine, where a corru- 
gated tube is used for the same purpose. That the 
steam should regulate the source of heat is well 
enough ; but there are practical difficulties with it, 
as when using a steam contracted gas cock. How - 
ever, that isa problem we may yet solve. £ 
4 X. also mentions an oscillating cylinder for | damaging statement, in reference to one lamp, to 
such small powers. Now perhaps I may, without | pase without other) my pee of many. I 
, just say that the class | use (amongst others) eix of these lamps, and 
no lead to the steam | though they have been in constant use for some 
ears, and are lighted for sixteen consecutive hours 
in mid-winter, no explosion has ever taken place, 
nor has the carrying part of the opals ever, during 
those hours, been raised one de in temperature, 
though they are freely carried about in a large 
house. Though far from being the best lamp, they 
are good, useful, and safely constructed, and in 
their cheap form have quite revolutionized the 
lamp trade, being at present the most popular lamp 


MINERAL-OIL LAMPS. 


[24146.J]—I shobr not again tre on the 
courtesy of the Editor, or the patience of the readers 
of the Enc1risH MECHANIC, had not direct reference 
been made to me by two correspondents in this 
week’s issue. 

To Mr. P. Ward, I will only observe that in all 
my letters I carefully refrained from particularising 
any special lamp, as I desired to shun even the ap- 

arance of using the correspondence pages of this 

ournal as an 5 advertisement medium. 
owever, since . Ward has mentioned the 
4e Silber lamp, I cannot honestly permit his 


of mentions 


very end of the stroke. Now sucha thing with an 
engine of even } h.p., would be very undesirable. 
To remedy this I have seen many plans, one suc- 
cessful one being a dodge to move the valve-face 
slightly either way, so that lead was given and an 
earlier cut-off. An ex-engineer in the Royal Navy, 
who subsequently started business as an engineer, 
brought to my notice a very good modification by 
placing the slide-valve in the bottom cover, the 
requisite lead and any cut-off being obtained by 
the oscillation of the cylinder and the action of a 


fixed link and block. is gave a very good result | writes on a subject he ought to know more about 
indeed. Still more seoently in an engine I was|it. Such long sheaths were only used in the old 
invited to see in London the cylinder oscillated, but | vegetable-oil lamps, but no well-made mineral oil 


lamp, raising oil by capillary attraction, has any 


the slide-valve did not, being driven by an eccentric n] 
su 


direct. The form in question was simple, and ran 
well. Contrary to my expectation, the flat surfaces 
did not leak steam or give trouble, as I should have 
supposed. Now I quite agree with X.” on the 
simplicity of an oscillating cylinder, and would |% r : i by 
willingly help him or others to practically solve this | information thus imparted, as there is no aubject 
problem. That is to design a simple oscillator, but 

the valve to give a proper distribution of the steam. y 
In my opinion it can be done with stationary valve- 


ised ; as it is, however, I will not f 

may be informed, by some ‘‘ well- 
instructed correspondent,” of the demise of Hi 
late lamented Majesty Queen Anne, and be ex- 
pected to enter on a controversy on the subject. 

J. Hughes. 


aces. 

Having had experience with small high-speed 
motors, may I be allowed to say that J think there 
is not a question but thaf 1,000 revs. a minute could 
be got out of an engine with a cylinder l}in. by 3in. 
stroke. But the entire force of the steam would be 
wanted, or nearly so, to drive the engine. It must 
also be a special engine made for the speed, and 
with ports of unusual area. Then, again, if the 
Sa ot oe taba i delta 
a cylinder of that size and at that speed would wan 

accurate, as no number of perfect fifths cau exactl 
a great volume of steam, and the pressure kept up egaal 5 number of octaves.” Like Mr. Elphick’s 


as well. So that I should be very strongly in : : 
favour of a moderate speed, say 200 revolutions a | proof of the correctness of the harmonic 8 thi 
tempera- 


e 
minute, with of course a larger cylinder than l}in., | objection applies equally to the scale advocated 
ad kae gase en elke but the, engis | to itched to, The teal of eqn empora 
ee 7 eee e When Mr. Hunt says that a comparison of the values 


THB MUSICAL SCALE. 


(24147.]—ON p. 129, No. 1046, Mr. S. E. Hunt 
objects to my method of arriving at the measures 
(ot the scale) by a succesaion of perfect fifths as in- 


A well-designed and made steam-engine in the | given by me with those of the equal-tempered scale 
1 i shows that in the former the errors (of the latter 
shop of anlamateur should be a thing of beauty and are exaggerated, be simply begs the question and 


a joy for ever. I have had many engines, but few 
could ever come up to the horizontal of 2in. bore 
and 3in. stroke, made regardless of cost, and mp- 
alee with ample boiler power ; the work it wo 

o was wonderful, and nothing seemed (in reason) 
to be too mua 185 it. n one poini only j = 
origin troublesome, an was the - er 
pump from the speed was troublesome to start. But | conditions must be observed. The ee a 
when it came into my hands I used a by-pass for | perhaps, the best instrument hs Pee . pu 
the water and never had cause to grumble; the care must be taken that in sho ning fhe 
water was going into the boiler in a fine steady | string to produce the cinerea notes, , i es 9 
stream, thus not killing the steam, whilst at aj be not at the same time f pete 15 al 
moment’s notice the fall power of the pump was | condition is (and this is essential because the scale 
available if the eteam began to blow off at the to be tested is sim ly melodic) that only one note 
safety-valve. I trust more will be elicited on this at a time be sounded. Of course, one cannot “flo 
subject. f . Invicta. | otherwise on a monochord ; but still there is such a 

prejudice in some minds in favour of the ides that 

the pitch of a note must be regulated to 
perfect harmony with some other note or n 
sounded along with it, that this teat 13 apt to 
applied in substitution for that of simply listening 
to the single notes sounded in succession. If 
conditions are fulfilled, it wil lbe found that upqh a 
monochord, divided in accordance with the perféct- 
fitth plan througout, the natural scale may be played 
or a simple melody performed with the most carsect 
intonation; while, if the harmonic divisiong fre 
used, the third, sixth, and seyenth notes af f oy: 
become decidedly flas. This flattening is ef 


rhe at, 
$ der: 
Hace nsé + ee 


asumes as admitted what be desires to establish. 
But when he says ‘‘tune to his measures, and he 
how they sound, he appeals to the only true test, 
the one which, having applied, I find conclusively 
supports my case. In its app 


cation, however, as 
in every testing experiment, pro 


r precautions ad 


24145.J—IN a r by Mr. Thornycroft, on 
es Fe ) Boats and Light Yachts,’ read before 
the Institution of Civil Eugineers, in May, 1881 
mention was made of a blowing-engine, which had 
‘“been worked at a speed of 1,700 revolutions per 
minute, or 56 strokes per second, without damage.” 

This was a Teciprorar ng engine, -with piston 
and connecting-rods, every part being properly 


noticeable in the third and seventh, becaus 

the semitone intervala above, a 8 
agreeably wide. No doubt, whet 
panied with chords of other notes 
| own melody, it is best to emp 
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harmonic values, because more pleasing harmony | a from D to A, this A to its octave below, | Will he undertake to correct all these who write on 


from correct intonation in the air is not noticed. come to a test ; by having a C E G on the perfect | posers of the past were wrong? They have shown 
The violin, next to the human voice, has been | fifth principal, strike the Does a tuner like us how to use this fifth, and call it a diminished, or 
considered to be the most perfect of musical instru- this? I k not. He will say the third is too | an imperfect fifth. I know it is a discord, but it is 
ments ; in fact, that these two are alone capable of rial aray bearable. This is the $ x § = §f | used and resolved to a concord. I will not under- 
giving perfect inton ane dir Ann ab tiy fatto I done boli f wil bathe I. take this step, to t of the 
ge , when properly tuned, give at ightly : one w 8 answer on accoun 
least four fixed notes at intervals of a perfeet fifth | equal tem t. This third amounts to ff, | readers of the E. M.” Those who already know 
i isi akarok the with tha 5 Those 


8 t true fifth, which belongs to | will excuse if I tell the “ Old, old story. Tt 
harmonic scale (or, rather, that scale is inconsistent | the harmonics, if struck as a chord, what ear can | who live to learn, like myself—should I have given 


7 
with i . The vibration ratio of the be offended at it ? Its simple numbers, four, five, and | them any hints worth note, I shali feel ul I 
a Pel ane in ot the 8 * * Sava ni written for somo one’s ie nee 
© agree ore calling the vibration rate cornet or horn er o . M. 
the lowest * 0 string 12, that of the D string is 185 PIPES DIVIDED readers to teat the table’ without the use of the 
of the yee et the E string 403. Bu cs ti 4 - TE 5 - valves. 1 hara kop! to bha Koy, that rn T 
i o harm theory, E must have | F elastic arguments co orward enlargemen 
a vibration rato, walon sf of Cat of tho be 148 or side thrusts, as both readers and Editor might 
mediately below it. This & (being the octave abo 1118 tire. l ! 
the note of o cata of ae Es Before I close I will touch on the semitone, which 
FF B the vomitone fraction zii ? also f for the third than 
or 8 
ought to be tuned ? ey seem both to be req E 810 j E 8 st. In the table I have not the 1; but that could 
by the harmonic a . Shall we say that, as OV +t 3° 5 1 have been shown if I had enlarged the table and 
ordinarily tuned (E string 4104), the vi is not| C 18 82 divided the monochord, for 12 to 15 is as 4 is to 6, 
ated Tor ying the key ? , teil JJ 
© ual temperamen Mr. Hunt i third ourth. 
)CCFCCCC boris a ii e G 6 i E- I will now conclude. I think I have not cut up 
melodic or natural one, and it allows of harmonic © ıı '6 and disagreed with harmonics, and what true lover 
. if not perfect, are sufficient! E Is Hog 110 8 woma ant Hier 3 at pb struck by them 
near exactitude to satisfy m ears, an inmost soul’s delight, and even now and again 
Tin no dobe a oeras otla gumai ,, | 1903 tab barmany aight e ad ga 
abt, is one reason general adoption ; , 
but its vantages are that it sim the AA. rather than lose by there being more than one 
system of notes required for r br © 1718 j8 as well as morethan one third, as the § third, which 
restricting the number to 12 in the octave, and also Eo n is used. 
gives the same limit to the number of digitals or 3 i New Croes, S E. W. H. Elphick. 
ams „Ap 1. *. pian Storie š : \ | 
oppa, = 0 0. 9 i i 
l 3 ; Si IMPROVED ‘DANIELL CELL. 
ý 24149.]—Hopmra it will be interesting to some 
be sipar B EE ee ea E 
J- on a ; 
hinge on the following : Is a major third to be mad | cell know what trouble there is to keep the copper 
or not by taking $ or ff of a monochord to make it? Doty solution out of the sinc division, because it always 
I am quite alive to the fact that various series of ' has a tendency to creep over the porous partition 
fractions or ratios might betaken. Mr. H. has taken 2 og or pot, and ordi the — ey n This 
one with an appearance to differ from Nature’ ‘ arrangement whi am abou come 
love to coincide with harmonics, * 1185515 pletely stope this action, and so adds to the life of 
VFC l diffusion through the porous pot: this ‘cannot be 
pe a zo in cross section to a certain „ iffusion throug porous pot; this canno 
properly, gives a full note (a one- on ois stopped by any means which we know of. In 
wave tone) ; the same length pipe reduced in cross 18 „ 424 VVV 
ü . veesel, then take a fies of glass tube 4in, or Gist 
“wave m 2 j 0 ‘ k 1 e e 
smaller, as a cornet, Ko., you have great trouble to ‘ lon ‘and of a diameter slightly smaller than the 
1 tone, if you do get it, that would — © of the porous pot, wind round one end of 
on how much the tube had been reduced in 3.5 this a length of jin. tape until it fits the pot 
iis rarely yous a, 5 alate. 57 xeduced slike ; but re tightly ; soak this end in melted wax and place it in 
a i 
note. In the French horn of the old kind, no val 5 4 
when long crooks are put on, the two- wave Kota i l p S : 
hard to get, even with v der lipping ; but the l ; i 
three-wave tone may be its first di , then ; se al I 
ee five, six, eight, nine, and ten waves po 3 l Kä + 
In open pipes, at the end of every wave, we ae P 
have what are called swells, in the centre of 1 27 
each wave what are called nodes; every open pipe 2 34 
or horn must have the swell at each end, if either T AS 
divided by one or more waves ; stop pipes divide in Ne F 
another manner, though in whole waves in them. a ae 22 22 
I hetewith give a table as the best means to show . „ sq Sam 
what I mean; if W. H. will not accept it I cannot | : „ 
help that; bat the thousands of readers of the ! y k OSN 
F. M.” must judge—some may accept, others 3 2 els N 
ma , È E 5 
The fractions at the side give position to stop or > | 12 $ 
bridge for certain pi on the monochord to S 1 i2, Id 
Lar o Op fhe Henor O . 2 iW is = 15 i 
ough they are made er keys; 2 A 
also tuned to C; the French . 8 TERRE ee ie 
in their position, though they divide the same. I 81818 18 
might ees the er number 7 : it gives a 5 » | 3 uc 
10 n harm ; 1 ' : 
mathematics it is a most wonderful divisor > a = ; 17 2 the porous pot; cover the joints with wax and 
Many writers on acoustics have given us divisions | i sow Th 35 1an 9 E cell N bold the 
as I giyo, and as the question reata on the $ thirdor| | l | J 
and and thaf divided by eight, nine and tan O 1211 into a close spiral w just drops through 
5, and E. The table also shows how simple num Cc LI L CI S the glass tube; leave a length of wire to form 


bers in can be used as ous, and the outside connection. Bend a zinc plate to fit 


simply aides the monochord, pipes, or horns, and N.B.—The notes above are made without the use outer vessel, and the cell is complete. of anata 


ef the valves, though the cornet, Ko., have them, | the usual way, and place a few crystals 
with harmonics. Do we want to make them es, though eh fois nave thems of in the glam tube. Tt mproves the cell to 


; : ( 9599 
P? What for? Nowif we take “ W. H.'s cork the glass tube, paming the wire through the 
Tepsa. and repeat, whereas in the others | centre of the cork. e solutions should be level 
Az t but seldom, and only produce beatsin- | with each other, and sufficiently high to cover the 
have | A O of 128 and E ct 160 waves would girs a eet: Von uff of tho glass tube with the porous pot. 
0 waves ve a sub- | You see that thi of cell makes 
— — — Some might ss 4 harmonic 32 beats to the second, and with a fine ear | impossible for the copper sulphate to find ite wa 
a proof in another 8 ‘the help of equal can be heard as a sub-harmonic ; a O and E, two or] into the zino solution va by diffusion. 

10 n puts fifths all three octaves above, would give out a higher and | form of cell is well adapted for electric clockwork, 
ones; we will leave out his first fifth stronger harmonic; if C a Șt third we should | and as I have seen meny inquiring for a suitable 
it won't aff | have 3 2048 and 2592 waves per RC hope this will meet their 


even the first recognised sub-harm : 
; org e eha | a rh E ote 
above, now its octave G below, from this G to DÌ 4 W. H,” also says it’s nota fth, the B to F. in. 1f you think it worth Wrasse. 


not agree with him how he has placed them 
to arrange for any key, like myself and oinaan 
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SEPARATE PEDAL ORGANS FOR 

AMERICAN ORGANSOR HARMONIUMS. 

50.I— THEN that this subject may be 
— to the musical portion of your ‘eats, 
I send rough sketch and brief description of a 
separate pedal organ, which can easily be attached 
or connected to an American organ or harmonium 
not affording the facilities for pedal practice at 
home. pedal organ is contained in a frame 


not less than Gin. deep. The instrument, to which 
it is required to be connected, is placed over or on 
the portion of the frame in which is situated 
the reservoir and two 


bellows, consisting of a lar 
feeders. In reference to sketch, A A shows pedal 
board, B the reed, C the tube, D the pallet, E is 
the reservoir of organ bellows, F is the feeder 
K show reservoir and feeder of 
The feeders of both 


N shows the P ion ge? 
— The do lines at M show how the air 
conducted from windchamber to reservoir. The 
other dotted lines show position of side of American 
organ to which the organ is connected. 
the bellows of the latter is required to be worked 
a separate blow-lever, with the bellows of the 
erican organ, the mode of connecting the feeders 
will somewhat differ to that explained in sketch. 
The feeders of the pedal organ bellows may be 
connected to both footboards and separate blow- 
lever if desired. Munroe’s pedal bass reeds are 


54 


suction e 
. It is more convenient, and less 
trouble, to place the reeds in a tubeboard, with 
tubes out to suit the compass of pedal 
board. The latter method does away with the in- 
conveniences and complication of a radiating 
action, and is certainly more simple, and quite as 
effectual, as the other method. G. Fryer 


TESTS FOR A Gin. MIRROR. 


24151.)—Ir ‘‘ Aleph“ (letter 24102) would get 
ebb’s “ Celestial Objects for Common Telescopes,” 
he would have no difficulty in finding plenty of 
tests for his mirror. He must not, however, flatter 
himself that č Ursæ Maj. is at alla test for a 4in. 
. I divide it easily with my 4in. Wray, power 
160. Webb calls 52 Orionis an excellent test (for 
what a he does not say), but I divide it well 


As comparative light tests, perhaps the following 
may be suggested: i 

Urte Maj. 4, 12, 7:8" 

t Do A 


35, 13,—12" 
@ Boötis 4, 12,—60" 


The 13th-mag. stars between e and £? Lyrw. 
As a test of separating 7 
E Boötis 5, 4°5,—1" 
are all visible to the naked eye, and are 


well placed for reflectors ; but unless Aleph ” | the acute rhombohedron, Fig. 12 th 
star ; I don’t see how he is to identify | Aedron, Fig. 13 the Scalenohedron, 
them ; and if he has a map, why request naked-eye! Double hexagonal pyramid. 


tests, as almost any star can then be found if care 
be exercised, either by the finder or a very low 


ively, though I am situated in the heart of the 
City. The others I have not yet examined. 
ndon, April 18. Beta. 


A NEW METHOD OF FORMING ORYS- 
TAL MODELS BY PLAITING. 
24152.] —I THINK it will be hardly necessary to 
aches the models, which can be 8 from the 
diagrams otherwise than by their names. 
Fig. 10 gives the Doubly Oblique Prism, Fig. 11 


e obtuse rhombo- | so on. I find this 
and Fig. 14 the 6 moet ae * Loans 


Many readers will be previously aware of the 
forms of these models, others will have little diffi- 
culty in plaiting from the figures ; and if those who 


find any difficulty will send me a stamped envelope 
I shall be very happy to send them an explanation 
of their difficulties, and poreze one of the models, 
from which they will get a better understanding of 
my meaning. 

Only one remark is, I think, really neeeded on 
the above-mentioned figures. In Fig. 12 the mark 


! will be seen on the face marked 6. I put this 
there so as to mark the face which should be 
pulled, after the model is plaited, so as to undo it 
with the greatest ease. 

Errata.—In the heading of my first letter on 
this subject “crystals should be models ; 
in the heading of my second letter ‘‘foming’ 
should be forming. my first letter I sho d 
have said that the best material for making the 
models is ‘‘ glazed cambric on white paper. 
In my second letter, in the formula for Fig. 7, 6" 
should be S. F 

In the analytical table sent with my last letter 
‘¢ sealenshedron ” should be ‘“‘ scalenohedron,”’ an 
“ rectangular octohedron should be regular 
octoh a 

I quote from a letter I have just received from 
Mr. Gorham the following remarks :—‘“* The models 
require some making to bring them home com- 

letely. You cannot make a model correctly by 
Srewing it with — and ruler, but by makin g 
a plane of card , and repeating it by tracing 
around it, and this in such a way that the proximity 
of the planes decreases from zero—say, from the 
two blank planes of a cube, which are to remain 
inside to Ace 6, which is to come outside, so that 
the two blanks and plane (1) and plane (under 1) 
are drawn as close as possible; plane (2) is a 
shade of a — of a line farther apart, but plane 
under 2) is kept close; (3) is sensibly at fit and 
ce and (under 3) close; (4) is wider and 

is the only fovent ey of making 


House, Ton 
Digitized by 


E. A. 
32008 e 
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Comparison OF TIDES AT LIVERPOOL AND FLEETWOOD FOR THB MontH or Marom, 1885. 


| 


l Date. . 5 Error. Barometer Wind. Remarks. 
ft. in. ft. in. | 
March 1 28 6 27 11 — 7 ; 301 W. N. W. to E.S.E | Slight. ; 
28 2 27 11 — 3 30˙1 — Dominant system anticyclonic 
2 28 11 28 10 -11 30-1 E. S. E. slight S.S.W) Fresh outside. 
8 28 9 28 6 — 3 29-6 S.S.E. Strong. 
28 10 28 9 — 1 29:65 S. S. E. Strong. 
4 28 0 28 7 + 7 29°3 S.W. Fresh to strong. 
: 27 9 28 4 +7 29:4 S.W. Fresh to strong. 
5 26 8 27 1 + 5 29:5 S.S.W. — — 
26 5 28 6 + 1 29 ·5 — Variable winds. 
6 25 2 25 5 + 3 29:5 N. to N.N.E. | Slight. 
24 10 24 11 +1 29:6 N. to N.N.E. Barometer rising. 
7 23 6 23 7 +1 29°8 N.E to W. Unsettled. 
l 22 11 23 4 + 5 29°8 S.S.W. Freeh. 
8 21 10 22 3 +6 29:9 N. to N.W. Slight. 
21 0 21 3 43 299 N. to N.W. | Slight. 
9 20 4 20 0 — 4 30°0 N.W. toN.E. Fresh ; anticyolonic. 
19 6 19 0 — 6 30°1 N. to N.E. Fresh; anticyclonic. 
10 19 5 19 0 — 6 30:3 N.E. Slight ; anticyclonic. 
18 10 18 6 — 1 30˙4 N. E. Barometer rising. 
1119 10 18 10 — 12 30:5 N.E. Wind light and variable. 
19 7 18 11 — 8 30˙5 N. E. Fresh; very high barometer. 
12 20 9 20 1 — 8 | 306 N. Slight ; still anticyclonic. 
20 10 20 1 — 9 30°6 N E. Slight ; still anticyclonic. 
13 22 6 21 10 -7 30˙6 N. to E. N. E Fresh; still anticyclonic. 
22 3 21 9 — 6 30°6 E. N. E. Fresh. 
14 24 4 23 8 — 8 30˙6 E. N. E. to S.E. Slight. 
23 11 23 6 — 5 30°6 — Larga anticyclone still pre- 
V e = 
15 25 11 25 0 —11 30:5 N.N.E. to 8.8.E. | Slight. 
25 3 25 1 -2 30°5 8. light. 
16 27 0 | 2 4 — 8 30:4 8.8. W. to N. N. W. Fresh; anticyclone. 
26 4 26 2 — 2 30:2 N.N.W. resh ; gradients steep. 
17 27 11 28 1 +2 30:1 S.W. Freshening. 
27 4 27 7 +3 29°8 S.W. Freeh. 
18 — — — 29°65 W.. W. Fresh to stron 
28 9 28 2 — 7 29°7 N.toN.N.W. | Strong; anticyclone. 
19 27 8 26 8 —12 29:9 N. N. W. to N. N. E.] Strong 
28 9 27 8 — 1 29:9 N.W. Fresh. 
20 27 1 27 6 +4 29:8 W.S.W. Strong; steep gradients. 
27 9 28 1 +4 29°8 N.W. Fresh ; steep gradients. 
21 26 0 26 11 +11 29:7 W. N. W. Strong; whole gale in Scotld. 
26 4 26 5 +1 29°8 N.W. Fresh. 
22 24 9 24 6 — 3 29:9 W. to N. Slight. 
24 7 24 4 — 3 30:0 N.E. Fresh. 
23 23 4 22 10 — 6 30˙2 N. E. Slight; ber fe anticyclone. 
22 8 22 8 0 30˙3 N. E. Barometer falling. 
24 21 8 22 0 + 4 30:2 N.N.W. to S.W. | Slight. 
21 1 21 1 0 30°2 S.W. Slight. 
25 20 10 20 9 — 1 30:2 W. S. W. to S.E. | Slight. 
21 8 21 7 — 1 30˙1 — Wind variable. 
26 22 1 22 0 — 1 30˙0 S. S. W. Fresh. 
22 10 28 11 +13 29:8 S.W. Strong to gale. 
27 23 9 24 4 +7 29:7 W. S. W. Strong to gale. 
24 5 25 6 +13 29:9 N.W. Very strong. 
28 25 7 25 0 - 7 30°2 W.S.W. Fresh ; sudden rise in bar. 
25 11 | 2 9 — 2 30:1 W. S. W. New depression approaching. 
29 26 10 27 4 + 6 29:9 N.W. to S.S.W. | Fresh to strong. 
26 11 26 2 — 9 30:0 N. Very strong. 
30 27 10 26 10 —12 30'1 S.S.E. to N.E. | Fresh. 
27 8 27 8 0 30:3 B. Slight; bar. rising generally. 
31 28 0 27 7 — 6 30˙3 N. E. to S. S. E. | Slight; anticyclone. 


COMPARISONS OF TIDES. 


[24153.|—Tx interest which attaches to the 
oscillations of the ocean as connected with the 


as is the case in March generally 
been exceedingly unsettled ; the fluctuations of the 
‘barometer have been very extreme, and the alter- 


, servations 
‘show how 
- to these chang 


ere— 
from a région, in fact, where ocean predominates 
to a region in which there are only continents—sv 
surely is the corresponding rise of tide due to the 
attraction greater than that of the following tide, 
and vice verd. The month of March opened 
' with strong winds, due to a large anticyclone, 
which was travelling from north to south. This 
was succeeded by cyclones of less area. From the 
Sth: to the 23rd anticyolones prevailed: altnoat con- 


tinuously, and as these rotate in the direction of 
the hands of a watch, with barometer highest in 
the centre, they deluge us with cold airs from the 
north and east, and cause the prevailing low tem- 
perature, which is so ponora y objectionable. But 
the sea-level is there y depressed, and each tide 
shows it ; often the depression is in advance of the 
wind, though sometimes it lags behind it. A 
sudden shift in the motion of its centre seems to 
cause an equally sudden change of level, examples 
of which occur on the 24th and 26th instants. The 
accordanee cannot be accidental or artificial; it is 
quite certain all such movements are submissivdly 
made in obedience to laws by which hydrostatio 
and pneumatic pressures regulate each other. 
James Pearson, M.A., F. R. A. S. 
Fleetwood, April 8. 


OLD LOOOMOTIVES. 


[24154.]—Rarmway‘men who remember the open- 
ing of lines 55 years ago are few and far between, 
so it is always pleasing to hear from them. It is 
quite certain, from what Mr. Stretton and Mr. Read 
say (letter 24123, p. 150), that in 1830 there was an 
engine Invista on the Whitstable line; but is it 
not strange that none of the locomotive books— 
Woods, Clarke, and others — say a word about 
either the line or the engine. Will Mr. Edw. P. 
Read kindly say how long the engine was at work, 
where she is now, who the line belongs to at the 
present day, and any other things he can tell us 
about the old rails and rolling stock ? 


Anxious to Know. 


NEW MIDLAND ENGINES. 


(24155.]—Ys, sir, it is true, as asked in letter 
24126, p. 150, that the big 1667 engines have less 
heating surface than the 800 class, and it does 
account for all lost time. : 

An engine that is short of steam is never & chea 
working engine: she must be heavy on the 
h 


eap. , 
Below I hand you a few figures about the heating 
surface of a fow engines on the Midlan 


| | Heating surface. 
j OF 
Of Of Total 


tubes. flrebox. ft. 


ft.in 


890 class. 1871 17 24 6 8 1020 92 | 1112 
800rebuilt 1670 18 | 26 6 8 1116 110 | 1225 
1327 1877| 18 26 7 0 1203 110 | 1318 
1667 1884 19 | 26 7 0, 1011 110 1121 


j 
London and Brighton engine, Gladstone. 
Gladstone | 1883 |18}/26 16 6l 1372 | 112 | 1685 


The figures tell their own tale, and I won't take 
up your room. Just look at the proportion of 
cylinder to heating surface: that is enough to 
account for all faults we hear of. There is not an 
engine on the line like the 800 class for fine work. 

An Old Locomotive Man. 


LOCOMOTIVE DRIVING AXLES. 
` [24156.]—I ENTIRELY agree with your corre- 
spondent Inquirer,“ p. 160, that the question of 
axles breaking should receive the careful attention 
of the railway oontributors to the ENGLISH 
MECHAN 


10. . 

In your issue of 13th March, I gavea table, p. 34, 
which I hoped would form the subject of discussion, 
ror it appears that it has been passed over in 

ence. 

The subject is certainly one of considerable 
difficulty, and further details and knowledge will 
be required before the subject is finally understood. 
„Inquirer asks, Is iron or steel the best material 
for crank-axles ? This is a very proper and a 
very natural question, but one that neither I nor 
any other engineer can correctly reply to in the 
present incomplete state of knowledge. 

During the year 1883, 347 crank or driving axles 
failed ; 173 wete made of iron, and 74 of steel. 

The average mileage of 


171 iron axles = 213,719 miles; 
72 steel axles = 199,471 miles. 


The mileage of four axles being exceptional, it is 
not included in this average. 

During the nine months ending 30th September, 
1884, 152 crank or driving axles failed; 102 were 
of iron, and 50 of steel. 

The average mileage of 

99 iron axles = 216,857 miles ; 
47 steel axles = 166,115 miles. 


From these figures it will be seen that the 
‘iron ” axles appear to have an advantage in mile- 
age, yet it is a well-known fact that . steel is much 
the stronger, and fewer steel axles failed. It is 
often stated, and is almost taken for granted, that 
a crank-axle is, and must be, weaker than a straight 
axle; but there seems to be no proof that this is 
the case in practice. i i 

I have carefully worked out the various strains 
upon a crank-axle due to direct weight, leverage, 
and force of steam acting on the pistons; but they 
fall far short of the force which would be sufficient 
to break a good sound axle. What is it that 
breaks a crank-axle? This is a question con- 
stantly asked, but so far not clearly replied to. If 
the weight and of steam is not enough to 
account for the failure, other reasons must be looked 
for. i 
When an engine is running at high speed there is 
a greater or less amount of oscillation ; this is kept 
in check by the flanges of the wheels, and great 
strain is put on the axles. Points and crossings are 
generally laid to gauge or even tight, and it fre- 
quently happens that the flanges of the wheels are 
thus pinched, and it will be at once seen that this 
action must exert an enormous force upon the axle 
by the tendency to bend it upwards in the middle. 
This force is tly increased with the size of the 
wheel, as the 5 or length of the spoke is 


It seems Pecisctly certain that the strains, which 
increase growing flaws, and ultimately end in a 
failure, are in a very t measure due to the force 
communicated to the axle by the wheels and flanges. 
This side thrust is therefore a matter for very 
serious attention, and having expressed the opinion 
that one of the principal causes of axles breaking is 
due to it, I have advoeated the driving- wheel 
flanges being turned thinner than the omer, Pry 

ac 


order to avoid the side shocks and pinching 
as far as possible. 


APRIL 24, 1885. 
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It may interest your readers to know that the 
whole subject of “axles-breaking ” is engaging the 
most ul attention of the Leicester ‘beneath of 
the ted Society of Railway Servants ; 
two evenings have already been devoted to it, and 
it again stands first on the notice paper. Various 
valuable details have already been brought to light 
in the course of the discussion by these practical 
men, and all possible data have been obtained from 
every important line in the kingdom. It is well 
known that axles break at growing flaws” ; now 
how do these flaws begin? Are they in the 
metal at first, or do they begin after the engine has 
been running? If the latter, what cause is it that 
starts the flaw? Should an axle, after ranning 
a certain number of miles, be taken out and dis- 
used P? These are some of the points upon which, 
as ood already 1 more 5 
req ore a sound opinion can be e : 

Clement E. Stretton, O.E., 
; Hon. Mem. A.S. Ry. Servants. 

Leicester, April 18. 


LATHE MATTERS. 


(24157.]—I po not, myself, regard anything but 
an edge tool as legitimate to act on soft surfaces; 
bat my experience is, as is that of others, really 
limited as yet, im many ways, and so I do not ven- 
tare to express any opinion on the matter of 
diamond-set laps ; they seem to have given satis- 
faction to Mr. esand others to a considerable 


extent, however. 
Diamond, from its splinter-like nature, I should 
have been especially doubtful of, and, following 
my natural bent, should have first, on going to use 
it on soft metal, have tried to firmly imbed the 
sparks with a hard steel roller, afterwards going 
over a try-surface to test their huld and remove 
loose ones. The difficulty or impossibility of bur- 
nishing off the edges of any bits accidentally left 
in the surface acted on, would have made me 
! chary of using it. I have no present 
intention of either advocating its use, nor of try ing 
it. It is my present opinion that a cutting tool 
would best give the amount of accuracy and finish 
for a soft-nosed mandrel, with a hardened 

and accurate cylinder centring. If the outer end 
or tip of nose is preferred hardened, to prevent 
wear or bruising, without weakening the hold- 
fast strength of nose, I may have to change my 


I have had experience of getting soft bearings to 
great accuracy ; I have no wish to add toit. You 
can hardly touch a soft surface with anything that 
will not set in it, more or less, and when you have 
got it up, by dint of carefully setting up your 
centres, straining spring out, or to a minimum, 
getting up high speed without vibration, extra 

ening your tools, shaping them with a lens, 
and then polishing them up, then finishing, at much 
expense of time, with a soft bit and rouge; you 
have only to look at it to scratch it. When this 
latter feat is accomplished, you must either begin 
again, or be satisfied with unfaithful work, for the 
alternatives are either to true it up again, and 
re-polish all over, or to polish out the scratohes, in 
the first case reducing the size, and in the second, 
producing little depressions where the scratches 
were. o measuring tests can, perhaps, detect the 
error; but it is there, and in the course of time 
would have its due infiuence and effect. 

I am glad to note that J. K. P.” is satisfied 
with the accuracy obtained by touches in a 
screwing lathe,” and is not like some foolish work- 
men of whom we read, that they found their work 
but seldom to their liking. I have hopes that I 
may attain to about the same pitch of perfection 
in the tools and instruments I am designing and 
making. Dr. Edmunds, also, who is anxious to 
Taise the particular branch of mechanical work he 
affects to such perfection as art and science may 
admit of, and industry accomplish, will be cheered 
greatly. I do not wish to poke fun,” but to hint 
that there is work to be done of a somewhat higher 
class than a screwing-lathe and edge-tools can ao- 
complish : and that there is one section of the 
ExouisH MECHANIC readers and correspondents who 
are aiming in this direction. 


by files, cutters, or sliding tools with ease and 
and the edge would have to be given by 
and sharpening after hardening. There 
would be no great difficulty in making one by hand 
axial line to cut the teeth to ware marked 
tarned ; the lines would be straight, and 
thread angle, house the edge of cutter 
axial to screw, and incli to its own 


axis. After hardening, if distorted much—and it 


ought not to be if properly treated—there would be 


some trouble with it, perhaps; but in a workshop, 
amongst workmen, there would be no real trouble 
at all. It in demand, they could be had as cheaply 
as any other simple form. . 

If it is desirable to reverse chucks, how will the 
cone-nose advocates do, or how have they missed 
the point? In a cylindered mandrel the prevention 
of reversing would be a safeguard to centring. 

I grow more and more astonished at the amount 
of discussion and quasi-relevant recriminations that 


can arise from trifles, more or less. I hope it will 
continue to be the case: otherwise we shall actually 
begin to.make progress. uloan. 


(24168.]—I HAD some doubt, after letter No. 24114 
was written, whether I might not have blundered, 
by failing to make a distinction between the action 
ob square or rounded-ed cutters (or grinders) as 


applied to cylinders, and those which have angular 


s, whether symmetrical or not. 

f hare since made an experiment on a large scale, 
and am convinced thereby, as well as by the opinion 
of a very experienced practitioner in that direction, 
that I may let that letter go down to die Ewigkeit’ 
by only correcting a word or two. 3 

In p. 149, first column, line 17, the fitting in ques- 
tion is a female mandrel, broad-flanged, com- 
mencing with a cylindrical hole, and the internal 
screw a good way inside from the front. This 
fitting, I learnt from Mr. Clements’s lathes, for 
which I once had more reverence than I now have; 
but I like it for this purpose, as, in a drill spindle 
used in the slide-rest, the less the drill projects the 
better, and the drill-chuck and all the fitting portion 
of the drill-stem are iu this construction contained 
within the body of the spindle. 

Line 39 down,“ referring should read“ refers, 
and about 31 lines lower, mean depths’’ should 
be mean depth.“ Four lines lower, for“ in 
outline, is,“ read is, in outline.“ Three lines 
from bottom, for“ that purpose is, read for that 
purpose mine is.“ I wish to repeat, that any 
knowledge I possess I will give freely to any 
ordinarily civil inquirer; but I will not argue. If I 
make a statement, I do so confidently, as knowing 
that what I say is right; if I have a doubt, I will 
admit the same. J. K. P. 


TRUEING MANDRELS. 


[24159.]—It appears to me that the method of 
‘‘trueing up maudrels, described by Mr. Wenham, 
(in 28882, page 560), is not strictiy or critically 
speaking, a method of ‘‘trueing up” at all; for 
though errors might be reduced by continued 
working, they could not, in the nature of the pro- 
ceas, be eliminated; in fact, cutting tools, unless 
bent into rigidity, and set in mi ms also 
rendered sufficiently rigid, and acting upon rigid 
or already true and homogeneous substances, cannot 
turn out true work—work that will stand critical 
tests. 

Paper rolls of chilled iron are turned very 
approximately true by diamonds, but they are of 
comparatively large diameters, and rigid in them- 
selves, and spring at point of tool is of less effect 
than for smaller diametered lathe mandrels. With 
the very light cuts, and a stout rod, which, 
however, has its liability to spring, recognised in 
the directions below the centre, &c., very 
approximate results might be got; but unless the 
mandrel was homogeneous and true to begin with, 
the tool and work would spring apart, more or less, 
at the hard portions and protruding portions, con- 
tinually reducing inaccuracies, if kept constantly 
traversing to and fro, but never eliminating them. 
As F. A. M.” said, regarding his centre cone, the 
which he scraped into truth, we cannot turn 
true, —we cannot, that is, by the methods in 


equalised, or have not the time to produce the effects 
they w 
For “ trueing,” high-speeded revolving lape, such 


0 
J think, 8 there is room for tests, to detect 
lack of homogeneity in soft state, with a view to 


its correction in the hardening. 
after hardening than before it. 


It is more needed 
Vuloan. 


DIAMOND TOOLS. 


[24160.]—Suxcz writing my last letter I have 
pu a visit to my father, who, though no longer in 

usineas, still keeps on an amateur workshop. 
business I now carry on was founded by Cawdro 
my great uncle, who was a compeer in ornamen 
lathe-making with the original oltzapffel. Caw- 
dron used diamond tools for trueing up hardened 
steel mandrels. Three of these tools came into the 
possession of my father, all of which I recollect when 
a boy, and, though the largest of these has disap- 
peared, my father has hunted up two of them, and 
they are now in my possession. These can be ex- 
amined by any one who will give me a call. No. 1, 
which appears to have been most used, is a long 
triangular-sha splinter, the greater part of 
which is buried in a copper rod, showing an an 

int or edge, which is somewhat injured. No. 2 

as evidently been fractared somewhat in use; but 
has atill an edge or point which will cut. ' 

No one doubts that the diamond is capable of 
paring down hard steel; the only question is, 
whether its use, now that we have modern 
methods of emery and other grinders, will ever be- 
come of workshop use sal in very special cases ? 
These tools will be found to be very expensive 
difficult to set so as to stand their work withou 
breaking off or getting loosened, and very uncertain 
in their work. They cannot be ground down to an 
rite edge upon a diamond lap, as Mr. Wenbam 


The only kind of diamond that will not break 
away is the carbonado. This is so hard that the 
skyfe will not touch it; or only with so much in- 
jury to itself that the professional diamond-cutters 
will have nothing to do with it, and, if they would, 
only at great expense. Then, again, Mr. Wenham 
is entirely wrong in this idea of ing up the 
above, like grinding up a lathe tool, for when once 
the natural angle with its outer skin is gone, that 
portion of the stone is useless, and the only way is 
to onc it so as to bring out another natural 
angle. ; 

he work done by the diamond upon hard steel 
is not the most satisfactory, and such work can not, 
in this manner, be finally finished up suitable for 
such sliding work as the traversing mandrel; but 
in all cases must afterwards be laboriously lapped 
up true; consequently, the tool is really of but 
little practical use. 

Mr. Wenham writes as if Dr. Edmunds had sug- 
gested to cut the screw-threads with diamond 
grinders. All he has suggested is, that in certain 
cases where hard steel hobs or screw-noses are re- 
quired of extreme accuracy, they may be trued 
up to the extent of reducing the surface a fiftieth 
of an inch. 

In fact, there is little need to take any such 
trouble with the Edmunds mandrel-thread, inso- 
much as it is left rather an easy fit, and the set of 
the chuck is secured 5 755 true face-zone and the 
true cylinder - base. hat Mr. Wenham says, is 
that ‘‘ a revolving V- cutter (50°) does not cut the 
same groove as a fixed-point tool of the same angle 
and equally tilted for the rake of the thread.“ 

That is a point upon which I say that Mr. Wen- 


ham is in error. 
Griffin Works, Norwich. Edward Hines. 


NILP-OCENTRI STEEL. 


[24161 S pes reply to Mr. Wenham’s remarks 
about mild-oentre stsel, I beg to inform you that it 
is made by all Sheffield steel makers nearly, 
believe is made thus :—A round bar of iron, heated 
to a certain point, is placed in the centre of the 
mould, and the steel poured round it. 

H. Gilbert. 


2 — 


MEROURY AS BALLAST. 


24162.) —FILL a quill with quicksilver, cork the 
ends tightly, place it in the middle of a loaf when 
being put into the oven; and the loaf is sure to 
jump out of the oven in the progress of baking. 

his is a statement of a curious experiment whic 
I heard when a boy. I am now an old man, and I 
have never heard it contradicted ; but, not being a 
baker, I have not been able to try it. However, it 
may go a great way to explain the value of meroury 
as ballast. o. 


POWERFUL OPERA-GLASSES. 


[24163.]J— SE my last (p. 522) of 6th February, 
some delay has occurred through maker No. 2 
having proposed to raise his prices. Maker No. 1, 
however, undertook to replace his work for lower, 
instead of higher prices, and has now sent over 
excellent specimens of the three sizes of instra- 
ments, already fully described on page 285, Nov. 
28, 1884. An advertisement showing how they ma 
now be obtained has been on the fron 
page in this issue, to save dence with so 
many of our readers who have written about them. 
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For the benefit of tricycle riders, I should men- 
tion that, as the result of his to the above 
maker in Paris, Faber with a glass 
ifin. diameter with zin. 
focal play, so as to be always ready at focus in his 
pocket, with a power of 4 : b- 


hig : um yee instan us 
ite weight — bang only . ee 
mtmart re. 
23, ä W., 
April 20. 


LEOLANOHE OILLS. 


4 NOTICE the reply of Rho,” letter 

% cites ines which 1 onei, with 
on of the prices assigned for 

6d. knd carbon 4d. per pound. W 
Those are very much too high. 
poe Joniy can be bought at 4d. 

This, of co will materially reduce the 
cost of each cell.” T eo. Q. Blackwell. 
26, Chapel-street, Liverpool. 


REPLIES TO QUERIES. 


— — 


„I their answers, Correspondents are ram 
requested to mention, in each instances, the titi? 
number of the query asked. 


64825.j—Salt, &c.—It appears to me that 
“EF. W. H.” overlooks the point altogether in 


the questions he puts to ‘‘ Marienberg,” as well as 
ares Fb a on the terms and non- 
natural. It’s er or not true that the cereals 


sel for even ‘‘ Backwoodsman ”’ 
the season the wheat was choked off, and 
know in this climate it will not survive one if lef 
to itself. I woe also remind F. W. H.” that 


Og 
Ẹ 
Re 


earliest men found in arope, who lived 9 bg 

er they 
were cer- 
far as I 


fact will serve as well, I think, and perhaps better 
than finding the ‘fossilised ploughthare.”"—DENs 
[55484.] — Water - Pressure (U.Q.) — Your 
aketch shows sides of indefinite thickn 
reservoir. This looks as if you wished to 
against sides per unit of area. If H = 
depth of water in feot, mean pressure on sides 
is 51-2 H pounds per square foot. The pressure 
square foot at any depth, H = 62:4 pounds. If the 
reservoir have sides, ¢ inches thick rsa gaara 
the stress per square inch on the material df which 


the tank is made is 2:6 LD , where D = diameter 


of tank in feet. The shape of middle of tank has 
no influence on the pressure against the sides. The 
same rule, 62°4 H gives the pressure per 
foot on any part of bottom.—GLATTON. 
[55700.] — Strength of Shaftiag. — “ One 
Ignorant” must excuse my delay, as my “ E. M.” 
— been at 1 bora e aap oala not refer 1 
very. e works out the power again, he 
will find that he has madea mistake: the Gin, aba ft 
comes out exactly nine times as strong as the 2in. 
one. I inclose a demonstration of the that the 
strength of a shaft varies as the cube of its diameter. 
Let a shaft (Fig. 1) be broken by twisting. Just 


ow the 


square 


off, the fibres are distorted and 
stretched as shown in Pig 5, and,two marks, 
a and b, which coincided before applying force, are 


Manganese of the e any shaft 


as in a: 


b 
how much the 


ana ge it be divided into 
shaft. Ata radius of 


Es 


one, the fibres are stretched only half so much as 


atab; (cd = 140) at 1 the radius this stretch, 
and therefore this or power of resisting tor- 
sion, is three-quarters 


diamete® (see Fig. 3), the stress when break- 


to the same amount. The width of the rin 
sdrcumierence 


may be proved to be the 
similar rings in Figs. 2 and 


strong. In the same way, it may be shown that a 
shaft three times the diameter is nine times as 
strong, and so on.—GLATToN. 


[55930.] — Self-Winding Watch.—I gather 
from the following that something superior to the 
self-winding movement depicted ‘ Annie,” on 
p. 108, is in the market. Perhaps some of our 

merican friends can give more particulars. The 
movement on p. 108 is Loehr’s ‘ a stop but it 
appears that a watch has recently come into the 
market, which may justly claim every qualification 
called for by the term “‘self-winding,’”’ without 
n any of the drawbacks or imperfections 

therto énoountered in all works of that descrip- 
In quality similar to the A. M. N. Waltham 


mechanism of the movement, by its very simplicity 
precludes possibilities of disarrange i 
the of vongi as positive 

whether the watch carried 


motion of the person carrying this watch, the main- 
spring can never be wound up beyond its last 
quarter, asthe pendulum will then cease its motion. 
‘This ty deserves special mention, for, in 
addition to its simplicity, its action is absolute. In 
former specimens.of self-winding watches the 
cess of winding was made more or less unpleasant 
to the sense of hearing, on account of a 

ing ao 5 d aut 
nor an ga i oes not exist in this 
movement. tt required. the 
wound up, can be unwound at 
removing any of th 
desired, the whole case containin 
can be taken out singly without disturbin 
of the movement. The patentee is Mr. H. 
Heydt, of Chicago, Ill., and if his winding move- 
ment will do what is asserted, it is certainly an 
improvement.—W. M. 


[66025.] — Trueing Grindstone. — Patent 
Law.—One of the objects of the reply on p. 66 was 
to enforce and emphasise what I had before stated 
in connection with patni law, &o.—that it is 

illegal, to make and use a 
, ess, indeed, one is prepared 
dispute the validity of the patent. On p. 277, 
Vol. X., I explaimed that the hibition 
clause in the Letters had been al , and now 
reads ‘‘ make use of. It was also pointed out that 
it is legitimate to make a patented invention for 
the es of experiment; but not to use the 
invention in the ordinary meaning of the term. 
55 108 3 ‘* I agree with ‘ Nun. 
or.’ no ding the words of the — 
hibitory clause i 


p = 
t can be improved ” ; but previous] 
reminded you? testers Phe 7 
is making, usin 
vng 


once, 


(p. 40) he 
that the prohibition clause 
, mending, or exercising 


the invention. y shown that the pro- 


separated by a small angle. The distance of a from 
CC 


a Fig. 2 represent one end of 


that at the outside, and 
soon. At the outside of a shaft of half the 


an ge 3 does uty say that = ae not 
make, I do not see w wo served 
by following “Z. Y. xo fn his 


invention for experiment, or what does he contend 
I confess I cannot see his t. Ido not know o 
a single j ent whi 
clause, and 
10 ained to aplit aire 1 m ht point ont 
were mig’ 

that there is a considerable difference between 
“and and ‘“‘or’’; but JI am not. I would, there- 
fore, ask Z. Y. X.” to kindly correct anything 
that may be wrong in what I have stated, and so 
help to convince some of your readers that they 
must not use patented inventions, even privately. 
Perhaps, without appearing egotistical, I might say 

the difference between 


patent. Will he kindly explain what is their 
“ true import Nux. Dor. 

56041.]—Gun-Metal.—“ Nun. Dor.,“ with all 
deference to him, confuses gun-metal with metal 


for guns. Metal for guns may be -metal 
copper, tin, and zino), er it may ba bronsa 


copper, tin, zinc, and ), or it may be cast iron 
illed in its core, or it may be cast steel (very soft) 
or it may be stoel (in strips like the Armstrong), or 
it may be Delta me (which does, so 

eay, contain iron), or it may be any other materi 
(whether ordinarily called a metal or not); but I 
venture to think, notwithstanding ‘‘ Nun. Dor.’s ” 
remarks (p. 162), tbat gun m is a well-known 
article of commerce for many other purposes 
than for guns, and I again venture to ask whether 
gua me , as ordinarily spoken of, contains any 
ron at all. Now, oddly enough, the letter of 
„J. C.“ preceding Nan. Dor.’s’’ (p. 152) gives, 
as I think, the true description of gun-metal -an 
for this information I thank him,—Copper, tin, 
and zine, or copper and tin; and he quotes Tred- 
gold and Smeaton as to the qualities, &c., of gun- 
sae yee I well oe U aa A em paroni 
and su uent disappearance ; oug 

WAS 1 not bronze. Now for an answer to 
‘* Nan. Dor. 's not unreasonable question what 
he (1) meant by asking on p. 66 in the words ‘Is 
it really the fact that these four metals can be 
melted together? Now, what I meant was this. 
Gun-metal, a well-known article composed of 


00 zino, and tin, or and tin only, is 
1 15 tons in almost pa foundry. By 
the way, brass is first cousin to -metal, and 


of copper and sinc, and tin being added 
to the sopper, with or without zinc, forms gan- 
metal. is compound called gun-metal is gene- 
ta iy mapposed to difficult to get of a uniform 
quality at different meltings (same with brass), in 
consequence of the difficulty of keeping the zino 
from volatilising at the heat, which is necessary 
to keep the copper liquid, and all sorts of contri- 
vances are resortèd to to keep the zinc from flying 
off and being lost. Not so much difficulty when 
copper and tin are melted together. Now, I thought 
that the introduction of iron would add tly to 
the difficulty, and I still think so, and, further, I 
believe still that gun - metal as a co ial article, 
and well known in the trade, never contains iron 


com 


Pro’ | in large or even small quantities.— A. P. Bowzr. 


[56082.]—Telephone Transmitter.—Suppose 
this querist refers to the back numbers contai 
diagrams of different transmitters—Nos. 695, 747, 
865, for instance.— LEX. 


[56093.] — Pitch Grease.—I don’t know 
‘ 113 that name; but if the querist 
melt his ow and add one-seventh of its 
weight of sugar of lead, and when that is. 
dissolved, about one-fifth of black antimony, stirr- 
ing well together until cold, I think he will have 
something which should be very like what I imagine 
is meant by pitch grease.— Essak. 


ace i Faner Leclanche.—This fault can- 
not well be detected without examination. I sup- 
pose the blocks are not exhausted.— C. J. M. 


156110.]— Till Bills.—There are a variety of 
recipes for ying ale mill bills given in back num- 
bers, but there is no royal road to snocess. The 
querist must study the nature of the 3 
learn when he has it at the right heat. 
quench in water—plain water, for chemicals can 
certainly have little to do with the matter. Here 
is one Dog ie To three gallonsof water add 2oz. oil 
of vitriol, 2oz. of soda, and joz. of saltpetre. Here 
is another: loz. each of white spirits of 
salts, and sal-ammoniac, dissolved in four 
spring ( !) water. Will any of your 
me w ae effect any of these mixtures can 
have on the temper of steel? P. M.’s ” best plan 
will be to have aclear fire, and judge of the colour 
of the heat in the dark ; for most cast steels it should 
be a bright red.— Essan. 
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r66112. Fia A for Arsenio in Wall 


Paper.— 


query is not how to distin 
oes antimony, at 


(66125.)—Staining Buckskin. — If “ D. G.” 
wants to stain or dye his gloves “‘ mouse colour 
why does he want to use 
vehicle? I think the best p 


tion.— DYER. 


56132.)—Outting Pipes.—Mr. Geo. A. (F.) 
alton and I are showing pretty clearly that— 


Tia with our judgments as our watches, none 
Go just alike, yet each believes his own. 


Mr. Walton (p. 6 lied to this query, and I 
m r T a 4 


mized in his calculations. As M. B. M.” asked 
for his required information in such very definite 
terms (viz., B to E is the length I want ”), I did 
not care (like Mr. Hardie) to tell him that that 


B C 


ton is in error in supposin B to 
vitl tes His whole 
which Mr. W. 


E 
E 
; 
f 
i 
l 


Ri 
17 
nig 
FE 
: 
SE 


f 


) 
j 


le 
H 
3 


must be tested to know accurately. 1 the querist 
and wants to make another like 


t rather 


length of F'O is 26ft. Find length of | get 


brid 
two left-hand o ga, 
e ee sen 
o ° 
om 


; the bott 
measured, and 


A and C, or the 
Make this 


VANO- 
o rule: 


g y 

which I will publish in full shortly 
soft Swedish iron in the field an 
armature together, driven at the best is 
capable of furnishing two volts of E. M. F. The 
current in ampéres of course is decided by the sized 
wire employed. For instance, a dynamo, which 
weighs 101b., wound with 71b. of No. 16, R = 1°34 
ohms on the fields, and with 60z. No. 20, R = 0:5, 
total R = 1°84, has an E. M. F. of about 18°65 at 
3,000 revs., and gives a current on short circuit of 
about 10 ampéres.—S. BOTTONE. 


en! bedpilts of solid stuff b all = 3 
6 of 80 y all means. 
the we that lengths of rods and 
centres of motions should be halved exactly, but 
that dimensions for strength would have to be 
greater than half, which dimensions should be taken 
m detail. Go on with the cylinder to the new 
dimensions given; and for the bedplate prepare a 
7... 8 
ou choose, measuring ro 
by bin. wide. Plane it to à parallel thickness, and 
4 OF Draw a centre line down its 
oe the squared edge. Draw 
of cylinder across at a distance 


uare one 

th a ga 
the centre 
of about 44in. from one rough end, and from 
mark the centres of guide-bar bosses and crank 
be ven dean Ee U. alge 

wor ore 8 

moulding were worked before the engine was fitted 
up, it would get dirty, and the screws would be 
more likely to split the grain.—J. H. 

[56303.}—Blowpipe Petroleum Lamp.—I am 
glad to see one of your correspondents taking up 


Loe 
ARX 


for this, you must have resistances in the this interesting subject to which I have referred 


acid as a reagent. 
makes the E. M.“ such a universal favourite in 
Britain, Germany, and America, I send the sketch 


of a petroleum sent me some for 
: | trial by my friend Mr. Frank H. Wüflams, 
the of some metallurgical works in 
Llanelly, Wales, and, I ve desi and made 
by himself. He is an old Freiberg student, and a 
man of first-rate abili A brief description of 


late tube, which is carried through the centre 

lamp to its bottom. This tube is perforated 
five 3 
o bo it berlin (ear a series of 
Through ose slits cotton-wool is 
i n or similar instru- 
ment, until the lamp is with it, exce 
the lower of the centre tube (at a in the Fig. 
which is left vacant for the bottom of the p 
wick to hang, and suck up the fluid paraffin A 
The lamp is thus rendered portable without fear of 
extensive A. ; 


of 


56271. 5 ie 8 
Many or y to query. can see 
drawing the way to make barrel of boiler, 
but do not quite understand how firebox is made. 
I want it suitable for a coal fire. Would this be 
large enough to work a sewing-machine ?—A Nsw 
SUBSCRIBER. 


(66272.]—Lifting Water.—300 tons in 24 hours 


ing actual 
then the 5 r the buckets sw 


stroke, if single g, a volume = 27°78 X 467 
x 1:25 x 12 oubio inches, supposing the twelve 
strokes to be six up and six down. If twelve up 
and twelve down, multiply by 11 instead of 12 

If double - acting, the volume swept by bucket will 
be half that swept by a single song pump. 5 


course the diameter will depen 8 
stroke. The area of bucket multiplied 


by length of 
thenoe | stroke will equal the volume swept by Bucket per 


.—GLaTTON. 


[56273.]—To Mr. H. Eaves, Ooventry.—I 
shall require the motor for about two hours one day 
a week. It is made from instructions given in the 
4E. M.” by Mr. Chaster. Will you kindly give me 
instructions to make an accumulator to light three 
10 o.p. lampe for about three hours. to be 
from a dynamo half the size given in No. 1 P 
Also, how long it will take to charge it, and how 


176 


ENGLISH MEOHANIO AND WORLD OF SCIENCE: No, 1,048. 


APRIL 24, 1885, 


I shall know when it is fully charged.—J. J. Ham- 
MOND. 


[56288.]—Crankshaft.—Depends a good deal 
on facility of construction, and on appearance in 80 
small a model. I should say from in. to gin. 
Balancing not worth while.—GuLarron. 


[56289.]—Exhaust-pipe.—I will answer this 
query by asking another. On page 12 of this 
volume, ‘‘ Exhaust” mentions an alteration in 
position of — x with improved results. As 
presumably your blast is strong enough, it would 
appear that by lowering your blast nozzle you 
could 3 its diameter without impairing its 
efficiency. ill“ Exhaust“ tell us if the noise of 
puffing was diminished in his case ?—GLATTON. 


[56296.]—Sand-blast.— Particulars and illus- 
trations of three forms on p. 235, Vol. XVI. 
Another design, which I have uot tried, on p. 314, 
Vol. XXVII.— Guarton. 


[56320.])—Dyoamo.—lIf a good strong man were 
set to work at about 6 a.m. and ground away till 
about 6 p.m., he might (?) possibly charge the 
accumulator sufficiently to light the said lamps for 
a couple of hours or so. But I should advise the 
said man to invest in a cinglet beforehand, or he 
would most likely take a violent cold from the pro- 
fuse perspiration into whichzhe would be thrown.— 
S. BOTTONE. 


[56321.]—Indicator Diagram Paper.— The 
8 for this, as for the indelible notebooks, is, in 
e making, loaded with China clay; the better 
sorts with fine bone dust from burnt bones. I find 
whiting, rubbed on with a bit of clean waste, 
answers nearly as well. A stroke with the blunt 
int of a brass pin makes an indelible mark. 
riting paper too highly glazed, or if handled too 
much, will take ink perfectly if rubbed with a little 
whiting.— DRAUGHTSMAN. 
C000 
„ W accuracy is aimed at, great aid ma 
be found by tying a card at the end of a 38 
the other end and held between the teeth. 
If the card is a strip nearly as long as your draw- 
ing, all the better; the thread to be of such length 
that the card will touch the drawing. Shut one 
eye, and holding the card in the direction of the 
object, measure by marks on the card any dimen- 
sion you require, and transfer it in its proper 
poses to your sketch. Those who have not tried 
is plan, which was shown me first by an artist 
relative, will be surprised at the accuracy in detail 
that a very little practice will achieve. I have 
sometimes used a scale for the purpose, but a card 
is handier. With a steady hand, the proper inclina- 
tion of lines may be obtained as well as their 
apparent length.—DRavcHTsMAN. 
-(56331.]—Chimney Fix a thin iron 
eet on with set screws into the cast iron. 
Make a tight joint with asbestos, if you are nota 
good enough workman to make a fit without. 
M ean heme — the slates as if it were a large 
N. 3 


Chimney Pipe.—The annexed 


82 
sketch show H.” the method I adopt to keep 


the roof weathertight ; but if my meaning is not clear 


eat 


to‘ H.,“ I will reply again. The hole in the roof 


is out 2in. larger in than the flue, and a 
lead or zine pipe is fixed into it. This pi 

project at least 6in. from the roof at its 
part, and must be flushed all round with lead or 
zinc. On to the flue is fixed a cast-iron as which 
_covers the lead pipe, but does not touch it, there 


2 of lin. all round. The cap is - 
vented m slipping by three set screws, whi 
also serve to set it concentric with the flue. Inthe 
upper of the cap a recess is cast, into which is 
packed rust or asbestos putty.— AREFEs. 


a, te, Pipe.—A rigid joint in roof 
would not do, because expansion must be allowed 
for. I have had the same difficulty with a pipe 
taking exhaust steam through slated roof, and have 
cured it by attaching to the pipe a circular disc of 
galvanised iron made in halves and overlapping at 


e7 


PLAN ELEVATION 


the joint. The disc is bent to the pitch of the roof 
and is placed over the slates, but not attached to 
the roof in any way. A semicircular collar is 
formed on plate, the two, when brought 
together, forming a complete collar round the pipe. 
A wrought iron clip round the collar keeps the 
whole in position, and a lining of red sheet india- 
rubber (such as is used for steam joints) prevents 
water coursing down between collar and pipe. The 
sketch herewith will, I trust, serve to make the 
matter plain.— SILEX SEADRIFT. 


[56331.|—Chimney Pipe.—Surely, if your pipe 
gets hot enough to melt solder, the rain that runs 
ide won't cause much trouble! It would vanish 
Try equal parts of red lead 
and white lead mixed for cement. That will take 
25 the iron and slate; the heat won't affect it.— 
WENT. 


[56332.|—Optical.—Let BP QA be the course 
of a ray of light proceeding from B to the eye at A. 
Let QM be perpendicular to PC. Let AQ cut 


BCD at 5. Let the angle CBP = 0, and the 
angle C = , ur and py the indices of refraction 
from water into glass, and from air into glass. 


Then, sin. 0 = p, sin. POM = “' sin. 9. DQ 
= BOC + PM = BC tan. 0+ CD tan. Pu 


. sy) PO G 
( — py* Sin.“ ġ) v (H2* sin.“ ) 
Hence, taking D Q as axis of z, and BD produced 
downwards as axis of y, the equation to QA is 
( D) = y tan. p, and therefore, putting 
FF Also, if a G be 
co-ordinates of A (a — D Q) = g tan. G.. Dd 
= 8 — where 9 is found from the equa- 


D sin. ġ 
Vra? — n sin.“ ¢ - sin. %) 


* Ry gla a Be sage 
v (pe (pa 40 fan >) 


+ —— Stang, 
V (pt — (pı — p?) tan.“ } 

If the thickness of the glass 01 — it is 
seen by a etrical construction (see Parkin- 
son’s ** Optics, Third Edition, Art. 73) that the 
direction A Q is found by drawing from Aa normal 
to an ellipse, centre D, focus B, and axis major, 
2 BD ＋ . It is clear that the position of b 


‘ i 3 
will vary with that of A.—T. H. L. 


[56336.]—Glucose.—Add to a solution of the 


h | substance a few drops of sulphate of copper, and 


enough solution of potash to form an intensely blue 

liquid. The oxide of is not 1 
t if the blue 
suboxide of 


the presence of either of the sugars ; 

liquid be very gently heated, a red 

copper will separate if glucose be present; whilst 

wi ure cane-sugar the precipitation does not 

take place unless the solution is boiled.—A. R., 

King’s Coll. < - 
56337.]—Electrical.—The sketch represents a 

. —＋ ringing two bells on one circuit with two 


ushes, and battery at one end. If the circuit is a 
aa one, you may require to increase the battery 
power.—BOBADIL. | 

[56340.|—To Mr. Bottone or Others: Fox, 
would require about 6lb. of No. 16 on the fields, 
connec an when hs 3 a N. ale” 
passed through, one pole piece s a N. 
and the other an S. The Areas take is wound in one 
length : about 60z. of No. 20 will do very ; the 
two ends must not be connected together, but each 
end to its own commutator cheek. One brush must 
connect to one end of field magnet wire, while the 
other brush and the other field magnet wire must 
be attached to binding screws which form the pole: 
of the machine. (See The Dynamo: How Ma 
and How Used.’’) You might be able to light seven 
or eight 2}-candle lamps by driving the i 
3,000 revs. ; but at the end of twenty minutes the 
machine would become very indeed.—S. 
BOTTONE. | 


66342.J—Public Lighting. — The town of 
pipiskilion, co. Fermanagh, is with 
petroleum lamps placed in the old | pee 
of the usualshape. This has been or 
last three or four years, owing to a dispute the 
gas company. If I remember rightly, it is the case 
also in the town of Cavan.— J. R. 

[56342.]—Publio Lighting.—About five or six 
years ago the Kensington High-street was lit in 
this way for some months. Perhaps the Kensington 
or Knightsbridge Vestry would give their experi- 
ence, on application.—GLATTON. 


[56346.] — Seller’s Screw Thread. — In the 
American standard screw-thread the sides of the 
thread are inclined to each other at an angle of 
sixty degrees, and a part equal to one-eighth of the 


itch is cut off the top of the thread, and off the 
eevee of the space, as shown in the 
T 
8 
a monies a PITCH — 0 
N ` Ys 
2 2 GS 1 
, 60° ge Am 
A B E Aol! 
jy 2 ~T N 
7 , rn. [S ` 2 — 
sketch. The following formula gives the pitch or 
the thread and the diameter at its base, when p =; 
itch, d = diameter of screw, and di = diameter at 
Potton of thread . 
*P='lå + 025 
d, = *87d — 03. * 
—AREFES. poate A 


[56356.] — Telephone  Battery.—In some 
telephonic exchanges Leclanché cells are } 
being connected zinc with carbon ea equired 


mixture of peroxide of ese 

carbon. is form of batte is very wea 
yielding only an E. M. F. of 31 volt 
many cells must be used for hea work: D 6 


ba is sometimes used, but it is too well known 
to need description.—J. KRAN, Nor 


66356.]—Telephone Battery.—Whe: | 
nae 2 connection wit phe ee 
two No. 11 are used for ae 
mitter. ou do no ° a 
Leclanché bat 1 en eee e kr 


meet your requiremen 


ts, arranging it so as to use 
Digitized by Google 
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the whole battery for outward ringing and two 
cells for the transmitter.—R. F. 8. 


156356.]J— Telephone Battery.— The battery 
used is the Leclanché.— ACCUMULATOR. 


_ [66356.]—Telephone.—The Leclanché battery 
18 commonly used for telephone circuits which are 
not too constantly used; but where much work is 
required the Fuller is often substituted. I think 
that a saturated solution of salt might be used with 
the zinc in place of sulphuric acid; but should like 
the 9 of others on the subject ; if so, it would 
not so expensive or troublesome.’’—F. 
BROADBENT. 


156358.]—Ohronio Cold in Head.—I have 
seen many cases, having walked” all the great 
Continental hospitals for many years, but cannot 
offer great hopes of a anent cure. I have seen 
it cured, however, by the use of cold water injections 
twice or thrice a day. The advice Ora et Labora ”’ 
received—viz., cod-liver oil, iron tonic, and water 
myections is the best he could have got.—B. Sc., 
Plymouth. 


156361.]— Telephone System.—I find the fol- 
lowing arrangement works admirably, and have 
tried it successfully with as many as twelve stations 
in circuit : 

A B 


| | 
T 


EI 


E 

A B is the line wire, T the 1 and E earth- 
In this arrangement only one leading - in wire is re. 
quired. You must be careful to obtain a good 
earth at each station.—R. F. 8. 


(56370.]—Repairing Boilers.—There is no 

¢ difficulty in repairing a shot hole in a boiler ; 

in fact, the cause for admiration in the case the 
querist mentions, in my opinion, arises not from 
the way the repair was made, but from the fact 
that it was done in the face of an enemy, and 
under a ua fire from the Arabs. Repairing shot 
holes in a boiler is a very simple matter, especially 
with a boiler for 4 paddle boat, which always uses 
steam of low pressure. Now, to put the matter 
clearer, no doubt the plan adopted was as follows: 
—The passage of the shot through the boiler plates 
would mean two jagged holes; through these the 
steam would. rush out pretty quick, so that there 
would 11 no 1 9 o 1 ae Two 
pieces of wrou on plate, a little er than 
each hole, would then be procured—possibly such 
- pisces were carried on for such use. One 
piece being held up inside and the other one out- 
side, bolts pasaing through the two plates would 
draw them together, and with the aid of cement or 
red lead and hemp, or any other material handy, a 
joint could be made—the manhole giving egress to 
the man holding Ba inside. I have repaired shot 
holes in even a ruder way—viz., with thick pieces 
of timber bolted together ; but not in the face of an 
enemy actually firing on us. Where the point 
camo in, was the coolness of undertaking such a 
work with most emer ade! tools and appliances 
f i - Daring river fighting, 
boilers carrying low 5 were repaired in 
e steamer again ready to 

ating again in a few hours, 

in the war between the North and South.—Iwvicra. 


[56371.]—Spoiled ‘ Negative.—Soak the plate 
for a long time in very strong solution of hypo- 
sulphite of soda, which will most likely remove it. 
I have cured very bad cases in this way; but it is 
never so good as if the accident had never hap- 
penes, so tako care not to let it happen again. 

e best way to make sure that a negative is 
is to pass the fingers lightly over it: if it feels 
shiny all will be right: but if there is the slightest 
sticky feeling about it, you will print it at your 
peril. Ifthe hypo. does not remove it Ty strong 
solution of 3 cyanide.— R. A. R. Bex- 
wer, Oxfor 


[66374.]—Mioroscopical—Mounting Sputa. 
—Lift the sputa with a glass rod on to the glass 
- slide and put on cover glass by the usual method, 

then take a clean glass rod and put a drop or two 
of your staining liquid (Beale’s carmine- or gentian 
) at the edge of the coverglass, and by capillary 
_ attraction the eputa will be stained in afew minutes; 
it can be ringed with asphalte and will keep fora 
few days. To make it permanent is more difficult. 
Frey recommends the addition of camphor water, 
chromic acid, or Pacini’s solution in the same 
manner as the stain, and later xylol balaam has been 
used.—B. So., Plymouth. 


{56378.]—Leaunch Boiler.—The reason why is 
that the heat from the fire, when first lit, is ab- 
sorbed the tubes and the cold water, conse- 
quently there is no warm air to cause an ascending 
current in the funnel. A partial remedy consists in 
opening the smoke-box door, and by burnin 
vings, &c., in the box, warm the funnel, an 


thus set up a primary current. On the smoke-box 
door being closed, the pull of the funnel will help 
Another remedy is to start 
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nearer the bridge, allowing a space near the door 
where the bars are left uncovered. A current of 
air is quickly set up in some boilers, which, 
although lengthening the time of getting up steam, 
prevents the smoke coming out of the fire-door. 
A friend who has a small launch, and who was 
troubled in the same way, by my recommendation, 
ot over it as follows: He uses a pair of bellows 
tted with a non-return valve in the delivery ; 
this is coupled by a piece of stout rubber pipe to a 
stop-cock in the steam space. By working the 
bellows, air is pumped in, and passes out by the 
ordinary blower-jet in the chimney. The steam 
space acts as a reservoir of air, and a very little 
jet at the blower sets up enough draft to keep the 
smoke passing through the tubes instead of out at 
the fire-door. Steam is got up much quicker too. 
Of course, long before there is any steam the 
funnel and tubes are hot, and the bellows are not 
needed to force the draught. In the case of a launch 
in which originally the exhaust was in the funnel, 
but which was subsequently fitted with a condenser 
to maintain the draught, an arrangement equiva- 
lent to a bellows was worked off the engine to 
supply air to a large low-pressure jet in the 
chimney. This also has answered well--IxvI OTA. 


[56379.]—Bichromate Battery for Lighting. 
— In the Dark” must not expect to get the 
E. M. F. required for his lamp if the cells leak into 
each other (which reduces the E.M.F. to that of 
one cell, but gives more current); and I should 
advise him to buy flat earthenware ones (in place 
of the old one), or else he can make each cell as 
follows. Two boxes, one to go inside the other, so 
as to leave jin. at the sides and bottom, which is to 
be filled up with melted pitch. Two good coats of 
Brunswick black should now be given inside and 
outside. Thecells should be screwed together and 
white leaded at the joints.—AcouMULATOR. 


56379.]—Bichromate Battery for Lighting. 
—This battery, besides being wrongly coupled up, 
has no chance of giving out its best results. In the 
bichromate battery there should always be more 
of the negative element than of the positive, and 
consequently each of your cells will require two 
carbon plates with the zinc between. This will be 
20 carbons for your 10 zines. In coupling up, 
begin with, say, the cell on your left, connecting 
its zinc to the two carbons in the next cell, the two 
carbons in each cell being joined to each other by 
a short loop of wire between the terminals. Con- 
nect all the cells in this way, the zinc of each to the 
carbons of the next. This, if correctly done, will 
leave the two carbons vacant in the cell you begin 
with, and the zino vacant in the cell you leave 
off at. From these you lead the wires to your 
lamp. Even if properly coupled up, the 10 cells 
may not light your 10-candle lamp; but the chances 
of success are increased by using two carbons for 
each zinc, and the lighting power will then cp re 
on the freshness of the solution and the size of the 
plates. The cells leaking into each other will not 
much matter, so long as they do not leak out.— 
BoBADIL. 


56383. — The New Station at Birmingham. 
—The above station covers an area of 12 acres. 
There are seven through lines, and several bay 
sidings. The total length of 
mile and a quarter. There are, likewise; five signal 
cabine, the largest of which requires seven men to 
attend to.— H. W. HUDSON. 


(56386.] — Shuttles, Compressed Teak.— 
Answer to queries 1 and 2—best Persian boxwood. 
Requisites: Colour, toughness, weight. Teak 
compressed will, no doubt, receive weight and 
closeness of grain. In afew cases only are shuttles 


dry | now shod with iron. A few foreign woods are 


used besides boxwood for the purpose ; but we are 
not quite out of boxwood yet, as there are 2,000 or 
3,000 tons in Liverpool at this time which could be 
bought at a much lower price than in former years. 
Acout compressed teak taking the place, it— well, 
we shall see what we see. — SHUTTLE MAKER. 
(56888.}—Motor.—What battery are you using ? 
If the motor starts all right and slackens after- 
wards, it is the battery, and not the motor, that is at 
fault. What do you mean when you say, When 


the battery-current is diyided between the arma- 


ture and field-magnet, the machine will hardly go 
at all’? ? Unless the current does divide itself thus, 
the motor will certainly not work at ali.—S. 
BoTTONE. 


[56389.]—Incandescent Lamp. — Termino- 
logy wrong. There is no such thing as & 50-volt 
lamp. A lamp can have 50 ohms resistance, and 
require a current of 1 ampere to light it, which 
will require an eleetro- motive force of 50 volta to 
produce, since the current is equal to the electro- 
motive ferce divided by the resistance. Hence it 
is im possible to light a single lamp having a resist- 
ance of 60 ohms with an E. M. F. of less than 50 
volts, just in the same way that you could not ex- 
pect to melt lead (which requires a temperature of 
nearly 600° Fahr. to melt it) by holding it in a ladle 
over a boiler full of boiling water (temperature 212° 


the fire | no matter how big that boiler were).—S. BOTTONE, 


latforms exceed a, 
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[56389.]—Iacandescent Lamp.—In the first 
place, electrical power is measured in volts, the 
product of the current in ampéres by the difference 
of potentials in volts. The heating in incandescent 
lamps is proportional to the current squared, as the 
resistance of incandescent lampsis high; if low 
difference of potentials is used, the current will be 
small; hence the heating will be much smaller in 
proportion, and the lamp will not be incandescent. 

vidently, in order to get incandescence, the cur- 
rent must be increased—that is, the difference of 
Bee must be greater. It is, therefore, evi- 

ent that the difference of potentials must be great 
enough to send a current of sufficient A 
through the lamps to cause incandescence, and as 
the resistance of lampe is high numerically, the 
difference of potentials is much greater than the 
current.—J. RANOE. 


[56390.]—_Reamer.— Our friend Beginner” is 
trata trying, I am afraid, to do an impossi- 
bility. Supposing he could get the cutting edge to 
clean out the hole, it would not be even approxi- 
mately round or true; and the plan he has tried 
is useless. It would be far better for him to get 
the steel blade of the reamer made out to the pro- 
per width at ance by a smith, and do the job 
properly. “ What is worth doing at all is worth 

oing well.’’—Invicra. 


156391. —-Haydon's Cutter Bar.—To “ BELLI- 
cosE.’’—I think I know about Haydon’s cutter bar 
as much as anybody, except himself. I was grieved 
to hear from a friend some time ago that D. H. 
G.” (that is, D. Haydon, of Guildford) had been 
struck down by illness, and was unequal to doin 
any work. I use his bar constantly for the heavies 
cuts, both in the lathe and in the planing machine, 
and would not be without it on any account. It is, 
in my opinion, the best cutter bar that I ever saw, 
and I have seen most, and have made many 
varieties. The whole thing lies—that is to say, if 
you have a real Haydon bar (and there have been 
many spurious ones of improper angle and unsuit- 
able height), in the means applied for grinding. I 
was the first to suggest this to D. H. G.,“ and he 
condemned my plan utterly at first; but subse- 
quently wrote to say that my method was the onl 
thing wanting to make his arrangement of s 
and cutter a complete success. Ido not go to the 
extent that he did of using all kinds of cutters in 
the bar. I restrict myself to one, or, at most, two 
—viz., a gouge for wood, with a chisel very seldom, 
and for metal, say, cast: iron or wrought iron, the 
tool with front angle 120° for roughing out. There 
is nothing like it that I have ever met with, and 
with my method of grinding you can go to work in 
the dark. The last sentence of your query shows 
ee you = in want 0 more light, ae ap Peal be 

pp show you. ained the grinding years 
ago, Vol. XIV. p. 784.7 K. P. N 


[56391.]—Haydon’s Cutter Bar. Belli- 
cose should, at any rate, be prepared to conquer 
the difficulties he meets with in the use of the 
Haydon cutter bar. Every reader of the ExdLIsR 
Mercano will regret, as I do myself, that the 
well-known initials of D. H. G.“ are no longer 
seen, owing to an illness of the severest character, 
which, it is to be feared, will permanently incapa- 
citate that clever and practical mechanio, to whom 
I myself, like many others, owe so much. Hence, 
as the foster-parent of the cutter bar in question, 
I feel in duty bound to reply to the above query. 
At the same time, I am fain to confess that I never 
succeeded in using the bar to the same extent as 
the inventor, in whose skilfal hands it appeared 
capable of anything and everything except inside 
work. It was, however, never intended to bea 
mere amateur’s tool, but to go into the regular 
workshop, and to bear all the rough-and-tumble 
of an ordinary tool. It should, therefore, be capable 
of as deep a cut as a solid tool; and as the prin- 
ciple of the cutting action of the little steel tools is 
absolutely oo if they are rightly nd and 
the bar is rightly made, they should even be 
capable of a deeper cut than the solid tool sha 
and ground by rule of thumb. Were the bats less 
capable than a solid tool of equal size, D. H. G.” 
would have chucked it into the rubbish-heap. In 
order, therefore, to qualify this bar for workshop use, 
it wasn to devise a mode of accurate grinding 
of the cutters at the shop grindstone, with some 
readily adjustable contrivance which any ordinary 
workman could make and use. All that is necessary 
for the purpose is a block of wood to rest acrosa the 
water trough, or top bars, of the frame, such block 
being exactly thick enough to give the proper clear- 
ance angle to the two lower faces of the cutters; 
but during this process of grinding the cutter is to 
be pushed up in the sling, so as to stand above the 
shank of the bar. Hence it is 5 necessary 
to cut down a little the edges of the water- trough, 


or nea on which the grinding-block is to 
the height of the latter being found By S ial, and 
the height to which the little tool is to be pushed 


up in the sling being tested by a steel, or shest 
metal, gauge. Once determined, these two measyse- 
ments are constant for 3° of ce (the 
standard), and to get more, or less, ail 
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that is necessary is to push the cutter up a little 
higher, or touse a thicker block. I may observe 
here that a common error is to test, not the face 
angle, but the front edge formed by the 
meeting of the two lower faces. The latter are 
to make 3° with the vertical line, not the 


front edge. in, the follows ed is 
to be mo plo o as to $ nakl z 
with the ace of the work—i.e., as nearly so as 


will enable it to escape a hitch in,“ to which it is 
liable. If either edge is than the other, it 
is to be the leading one, not the follower. But as 
a rule both are of equal sharpness. 
the tool is not to be “end on,“ except for a 
rough cut; and even then it will do far better if 
the alfa edge is placed a little towards paral- 
lelism with the work. For general sliding a front 
angle of 120° will be found the best — i. e., a plane 
angle of that size. I must remind Bellicose ” 
that if he has merely bonght a Haydon bar as he 
would buy an ordinary tool, without reading up the 
subject of double edges, so as to understand the 
principle of the thing, he is sure to get in a fog, 
and to fail in using the tool to the best advantage. 
Other bars, such as Tangye’s, are excellent in their 
way, and are now very widely known and used, and 
with these there is far less trouble in ding the 
tools. But Haydon’s beats them all when once the 
prno le is grasped, because you can shape the little 

Is to do any sort of work, and keep the angles of 
cutting edges, which are both theore and 
practically correct.—O. J. L. 


56393.]J—Oubio Feet of Air per Min.— 
9°798151b. weight of water. Accepting it that 151b. 
pressure results from a 32ft. column or head, and, 
therefore, it requires 166°6ft. column or head to 
give 50lb. preasure.—G. PINNINGTON. 
[56394.]—Medical Battery.— Ars they chloride 
of silver cells? If so, perhaps the chloride requires 
revivifying, which is done by immersing it in aqua 


pi fr en either with sal-ammoniac or 
oride of sinc.—F. BROADBENT. 


156400.]—Harmonium.— From the wording of 
this query it seems tolerably clear that the querist 
is not acquainted with harmoniums. An in- 
strument 3ft. long mi 


255 a set of reeds (6 octs.) for 10s. anda 


ha 

given many times; but unless the *‘ maker” is a 
hand, it is more than likely he will make a 
mees of it, for 126 thoroughly sound glue joints 
havo to be made ina single-row pan, besides san 
* d to. By all means buy 

0 
han 


make, and that only for a portable.“ —FLIEGEN. 


[56401.]— Faulty Induction Ooil.—I do not 
t ing the coil in wax would 


time, 
object by 


paraffin practically.— Iarvrora. 
[66403.]—Skrivanoff Battery.—To ‘‘ Bona- 
DIL. — On referring to my reply you will observe 


is 
boiling is of a light grey 


1 the precipitate as will be of an 
use. 3. The E. M. F. of the battery per cell is about 
1°6 volt.—Bonapr.. 


+ 


Tue arrangements for electrically lighting the 
general offices and hotel at Paddington Terminus 
and the Royal Oak and Westbourne Park stations 
of the Great Western Railway with incandescent 
lamps, are nearly completed. The most improved 
myriads of lampe, will be employed in the installa 

80 employed in 5 
ti i will probably be the largest of its kind 


in country. 


Observe that | 558 
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UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
stered for fice weeks are inserted in this list,and Y still 
unanswered are re ed four weeks afterwards. We trust 


peat 
our readers will look over the list, and send what information| J K. 


they can for the benefit of their fellow contributors. 


Since our last, Glatton“ has replied to 55484. 


. American Organ.—To Mr. Fryer, p. 527. 
le Cupola Blast.—To s Invicta’ 597. 
Brass Gratings, 528. 


Tramway Bogines, 528. 
. L. and S. W. es, 528. 
. Electric Bella. To Centre Seconds, 528. 


Canvas Canoe Building, 42. 
. Dynamo, 42. 
Knife-Cleaning Machine, 42. 


Bearings, 42, 
Altering Dynamo tor Plating Purposes, 42. 


ock, 42. 
. Brick Clays, 42. 


. e, e 

Engine and Boiler, 42. 
. Pan, 42. 

Milling, 42. 


QUERIES. 


158 407.]J— Facing Stop Valve.—I have an eight- 
b.p. Robey en to see to, which does not stop when 
steam is cut off. I have faced valve to the of my 


ability; but still, when steam is cut off, the engine con- 
tinues in motion. Some engine drivers say there is a joint 


broke on steam pipe in boiler. Would some kind reader 

of this usefal journal, more than I, give me 

his opinion as to same, and oblige? I inolose of 

valve face.— ROBEY. 

56408.])—Prepar China for Oil Painting. 

— Would some reader me how to are china for 
ting, so as te look very rough or Boney embed when 
1 Goreranr Ruapzx. 


(66409.|.—Sulphur in Ooal and Ooke.— Will 
blige me ready mode 
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farthest from me, wind on wire same way round as hands 
of clock, ditto with other F. M., but with armature chamber 
nearest me, then join end of wire, where I leave off 
winding in No. 1 F.M.,to where I commence on No.3 
F.M.—is this right 1 Also would he say what the 
slit of commutator takes on the sp: i it in a line 
with poles of armature, or with the wire on armature !— 


(66417.|—Dynamo.—To Mx. Borrowz.—I have 
. e aynam a to 0 1 
uery No. 55034 ; when conn , I can y 

ieai of about one Bunsen cell. I have wound Pure 
with 9 cores on each leg of No. 18 d.c.c. wire, the weight 
of which is 5lb. in all, armature with jlb. No. 20 wire. I 
have connected the two ends of F.M. wire and 
soldered them, the lower to the brushes. Oan you 
tell whether this is the right way ?—P. G., Jooting, 


em 
have carefully examined and tested the dynamoand fousd 
it eound, and when a short wire is put be 
ing screws, the machine works well, and 
it, thus showing that all isright there. It 
ever, light up the lamps w couples 
would before, but if a thin wire 
terminals and four lampe in 
the bushes, it will keep them burning we 
fault, and why, when all the conditions are the same, 
not the machine light up the lamps !—D’E ao. 


(56419. |~Veterinary.— Will some pharmaceutical 
reader elucidate the annexed formula, vis :— 


Quinquinia, sio . . . . légra. 
Tino. nuc. VOMICH .........serrcscccees 2drs. 
Lig. ferri. dialysat conc. ad.......... 108. 


This is a composition in use by the veterinarians. It is 
Alleged by the Amggis preparers io De s mixture of 
ts quinine and solution of s Which being prepared by » 
dialysed process, is a neutral and miscib N 


and will keep any length of time clever 
laboratory rendering is accomplished, and to imitate it I 
have tried unsuccessfully the several cinchona alkaloids in 


the tinct. nuc. vom., and liq. ferri. dialy. Would the 
mother liquor of the quinine manufacturer allow the iron 
to dialyse, or how is it done !—Aamyr OOMPOUNDERB. 


1 011.—I have a quantity of waste 
that has been used for an Otto engine. Can my 
of your readers tell me if it is possible to purify it, 

1 for the same purpose, if so, by what means ?— 


. EDGE. 
(56421.].— Bichromate Oells with Hydre- 
instead of sulphuric Aoid.— 
denied well uainted 


r Acid 
inform ce whether it is za% to use 


FFF 
any advan- 

tage in the proposed tion An early 

8 will be much appreciated by — Bionnonar 

RLL. 


[osz] —Enamelling.—To Mz. Laycastex.—I have 
on 


enamel 
some one o y 3 of coating the ; also when mounted and on 
centage of sulphur in coal, coke, and other fuels ? I bave | card with they havea great tendency to curl at 
„5 le source of information in | the corners ? Which is the best mounting medium to use 
vain. —Inwes. for them ![—Aw AMATEUR. 


to renew a work 


twelve years, when it would require ren again. On 
tho other band, I caloniate, that by patching’ at a cost 
will 5 


annum by patching 
ears’ time, reckon ng interest at 5 per cent. ? 
ARK. 


(66411.)—Power of Electro-Motor.—I have 
fitted up an electro-motor, but am not sure my calculation 
as to its power is correct. Per some of eal. 
ents will assist me in the matter, the conditions 
pti :—The rotating — aor 95 in . i 
magnets are arranged on the phery ; the weig 
drum and ets, 50lb.; the velocity, 220 revolutions 
per minute. ufred, the amount of work done? also 
the formula by which it is worked out !—B. G. 


EFTON 


=) reader 
a sketch of fire for 
also for tempering bicycle 


(56418.]—Green’s Economiser.—Will “ A 
» or other of our correspondents, tell me how 
to take out a burst pipe, and to put in a new one in 
Green's Economieer ? Please givo as full details as pos- 


mible.— Sono. 


N — Exhaust Fipe. —I should be greatly 
obliged if “ Invicta will tell me of the two remedies 
mentioned in last number but one, as I could create a 
draught as a substitute 1—J. T. D. 


geisio Blectro-Motors.—To Mn. Cnasrzr. — 
ill Mr. Chaster give us a few more particulars of the 
winding of the F. M's of his motor! He says the N. 
poles of one F.M. must bed against the similar of 
other F. M.; as the whole is fitted up, we must the 
FFF as we cannot reverse after 

tting up. In winding, suppose the F. M. s on the 
bench in the position they would be when fit up, but rest- 
ing on the commutator end, then with armature chamber 


56428.) — Electro Brasing.-—Could any fellow 
B pran . me of a good solution for deposition 
of brass on zinc; also mode and battery power required 
for working of the same !—CarTmops. 


[56494.)—Sheepskin Rug.—I have bought a walte 


| shee hea , and sent it to a dyer 
be dyed. The wool has been dyed didly, but the 
skin has become as as can I use to 


sheet 
soften it as before it was dyed! It is useless for my 
purpose in its present state.—Gwazrr. 
56425.)—-Brass Plate.—Could any one give me any 
dorman how to hammer up a brass plate from a fiat 
piece, and what tools I shall require ? The centre has a 
Worked param; and I want to dish it and form a flat 
rim, wire it round the edge.—Rsrovsssz. 
56496.)—Old Locomotive Engines.—I have just 
[ a : V 
orth Star, Northumberan (sic), Planet 
Mars, Sampeon, J 
Liver, Pluto, Caledonian, 
Y» Torch, 


the fect that the engines, are nun 
0 e are n 
should be inclined to think that they belonged to various 
lines.— Mac Loco. 


Re (66427..—Armature.—Could some of our electrical 
readers 


tell me how to construct a small Gramme ring 

aad commutator, and how to connect’ the sections for 

lighting incandescent lamps ? A sketch would oblige.— 
ERNOOZER, 

56498. ]—Hot-Air Valve.—I have a hot-air chamber 

in! whic) air must not exceed 108deg. Fahr. 3 


Arr. 24, 1885. 
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Fit 
i 


à relieving t 
3 kindl tell me if this 
9 11 20, What kind of olal would be best 
3 lever for the heat to act upon ? G. H. B. 


L56429. — Mosses. —Oan any fellow reader recom- 
mea moderately cheap hand- book on mosses, and 
give me some hints for a focaation of collection of the 
5 P. Hrronooon. 


enk 


$ 


the leakage, 
“E.M.” assist? 
Nun. 


q tg J—Pickle for German Silver.—Can any of 
ve me the particulars how to make the above 


revent 
e dul- 


poets, New, Midland Engines. —Will “More 


” or ‘Hel dia bg rie kindly ouch why, if these 
engines were doing so m worked 
more expansively, they have been nae taken off the Scotch 


expresses for the present !—A. Finemar, Lineoln. 


[56433.] “Object Glass.—Will Mr. Wenham or an 
reader i ln oblonga of curves for flint an 
lass for a microscope! I 
yepiece, and would like 
try my a o mets indorse the remarks 
of Nemo (No. 24084 “im last week's “E.M.” I feel 
sure meny amateurs, like myself, would be delighted if 
such S úh ect was clearly and simply explained by some 
of your abie correspondents. —Mroro. 


(56434.1—Pure Woollen Material.—What are 
the tests for ng this from adulterated stuff! 
Of what ist the blanket composed {—A. O. G. 


(66435.|— Cutting Clock Wheels.—Will some 
reader informyme what kind of machine is used for cutting 
small wheels for clocks? Can they be managed in a 
hand-tarning lathe !—J. Dun. 


(66496.}—Chemical.—What amount of sulphuric 
acid 1840 gravity is required to convert llb. crystallised 
Glauber’s salte into sodium hydrogen sulphate I—Na, 

t 


156437. E wish to start the manufac- 


ture of nitric acid I shall be obliged if someone 
will give mo a few kinta as to the setting of th the cylinders 
with there any books pub 


diagram. Are pies 
practical details of ite manufacture in cylinders! The 
only books I have seen describe its manufacture in the 
old-fashioned retorts. 


(56188. | Fastening Fish Forks 


in their 
Handles. 


some one kindly inform me how to 
reset electro-plated fish forks with electro-plated 3 
which have become loose in consequence of having been 

left too long in hot water ?— ELECTRO. 


(56489.] Separating Potash aod Magnesia. 
— Will ‘‘Chemical Subscriber” inform me how to 
separate a solution of potash and magnesia? I havea 
large quantity of both, mixed by accident, in a barrel 
containing some water. —Gerorar Ricuxonp, P 


eee J- Warnerising: —Would someone kindly 
orm in what this process consists! It is a mode of 
waterproofing woollen and cotton cloths and lace without 
altering their appearance or texture.— R. M. 


(56441. I= panave Flames.—What form of jet 
is necessary to produce a flame that will respond to 
certain sounds by suddenly dipping ?—W. Hos. 


158442. amin ted Armature, — sd ee? h 
Bottone send outline ske wing 
form ot laminated armature Sin 5 


t thickness should sheet iron de “tor this “inet 

How best fastened on shaft? What should be the space 
between each ion, and how are they kept apart— 
by metal washers or non-oonductors 1 I p so to make 
ane of above size for motor. How woul of mal- 
leable iron answer, zin. thick? A thin boss could be 
cast on each piece to keep them apart, Bh sib the 
on may be metallic. Your special opinion on 

point 1 oblige, as well as all the foregoing. 
ae 85 of Eng I have not access to your book.— 


ern Tai Flywheel.— Will a cord or gut for 

a cone pulley run well enough on an old- 
flat-surfaced t flywheel! I wish to geta 

aew mandrel with all the later improvements, but do not 


wish to be at the further expense of a new flywheel.— 
B. So., Plymouth. Á 


(56444.|—Dynamo.—Could_ one of our electrical 
readers tell me how to wind a Victoria dynamo (together 
with a sketch of the same), and also how is the armature 

ae 1—ACOUMULATOR, 


2 Sewing Machine.—I have a 
Nb. 1 eeler and Wilson sewing machine. I took off 
all working parts and put on a Sin. circular saw on shaft. 
Ihave been using it fora year for 8 but I find 
it is sore work to drive itif the cut is deep. I was 
thinking of putting on two teeth and pinion wheels on 
it and a handie. ill any of our practical readers give 
Tornan. a rough sketch of how to supply the power ?— 


186448. — Cement for Rain Water Pipe.—Could 
any of the readers of the EsoLisa Mecuanio tell me of 
8 cement 8975 would do for an outside iron rain pipe 
aa id where two sections of the pipe are about 

e 


jin. apart waste pipe from a bath runs into the 
rain pipe, so that every time the bath is ured it causes 
the garden to be half. with soapy, steaming 


3 pipe, I should be very glad if any 
one ve mea recipe. 0 to a n the 
i ana a antau water down the pipe. 


(56447. 5 Making. 
«J. H.“ for his kind information. 


I have y been a 
subscriber this m: and have not got the numbers you 
speak of ; but I have written to the Editor for them. 


About the back gear spinile, I know oe to make it 
saa ou aad a DY poorne ; but Seep 8 arty w 
put in the e, the oim ang ee y $. an 
the heale Taig tored out to 15 N A spindle 2 
fit the wheels, and smaller at each end to receive bushes 

that go into the holes, then I cannot get itin. What 
eq not os wheel should I have? 


has three a, the 1 t 
ay What enia the size o 
na 


156448. Men toto Bells.—Uader 
Mr. replied to J. James some 
tindly fnstract me how to adjust 
make both ring in 

rat geen a pr as a 


bells, coils 


No. 20 copper, is that len I have 
cells connected to them ; the porous pots are 7m. deep. 
Would more battery power be advisable? Why I ask 

this ; I noticed on some other bells an excess of ba 
power, caused the platinum contacts to go black—so often 


wanted scra, . Inthe bara } power . do so 
in this case h bell connected by 
and line wire rings perfectly, ao it is l idently a Gestioa 
of N en they are arranged in multiple are.— 
M. M. L So. S 

(56449. |—Filling Sand Holes in Brass Rollers. 


— Will acy subscriber be kin oonga to inform me how 
to solder up sand holes or uneven p 

show up after t large o lers, Sover with braa 
shell, for rolling lea 1—Tuos. Garr. 


r readers ve me some cal information as 
5 e relative ad van of the Wenham, Bowers, and 
() Clark regenerative burners ! these burners give 


the light in 

Wenham 5 rad ae but f from what I have seen the Bower 
gives a whiter light. Any other information about re- 
generative burners from those who have had practical 
experience will greatly oblige—rxarrrx. 


[53451 E of Podium: I have lately 
been trying to make some ar mney 
sodium carbonate, charcoal, end 4 chalk 
tube, 2ft. Jong and 2hin. diameter, Ae ap the Te at 
with clay, and through one plug Fating a piece of iron 
gas tubing ift. long. First a little water came off and 
then white fumes (CO) which burnt. I then passed the 
fumes into naphtha for a long time, meopice it cool, but I 
could collect no sodium. Would any reader tell me why 
I failed, and how I could do it with the above apparatus ? 
—PRRPLEXED. 


66452.)—Tennis Lawn.— Would any fellow reader 
tell me how to treat mylawn? The soil is very clayey, 
and it does not seem to come on very well.—PERPLEXED, 


(56453.J—Paper for O opying Process.—There 


is a process of copying in black any Same of copies, AA 


means of minute perforations in a prepared paper, -can 
any reader tell me if ordinary tissue paper will do, and 
which is the best method to prepare it ?—Rusrio. 


(a -J—Violoneello.—To T. Lurz. — In reply 

„ you described the violoncello by Otto. As I am 
making a violin as near as possible on the Strad. model, I 
would Eike to know the exact thickness of back and 
belly, as left by Stradivarius while at his best. You will 
confer af a favour by giving the sizes of the two plates all 
over.—J. Townes. 


(56455.])—Hancock’s Inspirator.—In description 
of anew American loco. (p. 68, March 20th) it is stated 
that instead of pumps, the boiler is su by a pair 


of Hancock’s Inspirators. Will an 
with the matter, y describe this plan, and say how 
long it is in use, and if satisfactory !—Insrrraror. 


56458. — To Eleotrical Advisers.—I have a 
ba of nE sate of copper and sinc plates, about bin. 
by in, in square earthenware jars ; dilute 
sulphuric acid, the current laste about a minute and a 
half only, owing I s suppose, ea the of hydrogen on 
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or would the owner of mill shield himself by the fact 


that he did not pay us wages, consequently we are not his 
servants, and our employers on the gro that we were 
not y working under their i —Bowa 
Fins. 

Bg 2 Crank Bead ing. rd some 3 “ours” 

some experience in bending cranks by 

blocks or r other devices, such as are used in ( 
run about Gin. in crank and have rounded corners, 
are from ijim. round iron) gire a follow-reader 
a few hints as to the constru of 


locks T 
and also the kind of lathe for turning inside of crank 
The method described in letter 56127, No 1046, is aot 
Ring overal in this case, as we have to leave them 3ft. Gin. 

ng over all, and the crank about the middle. It would be 
impossible to true the crank up without some soppa in 
the middle or near the crank. — Youre Amr 


§6459.]—Burning 0 en in H 
we uld W N cen tae with ad ad 


paber org 
B 


gen.— 
ption of an 


and a sketch of apparatus, sho how a 
may be burnt in an 8 
an GODFREY, 


CHESS. 


— — 


AL Communications for this department must be 
addressed to J. Pizrzoz, Langley House, Dorking. 


PROBLEM DCCOCXXXVI.—By “ Curss Stavuck.” 
Black, 
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[747 
White to 8 moves. 


So.utTion TO 984. 


White. lack. 
1. BQ B 2 1. Q takes B (a) 
2. B- K B 4 (d. ch) 2. K moves 
3. Kt mates 
(a) 1. Q takes Q B (b) 
2. Kt Q B 4, &. 
EPRA (6) 1. B takes Q (c) 
2. 4, &c. 
(c) 1. Pea (Q6) 
2. B- Q B 4, &c. 
(4) 1. Kt takes Kt 
(Q B7) (e) 
2. Kt-Q B 4, &c. 


(e) 1. Q-K Kt 8 (ch) 
2. B-Kt 5 (ch) &c. 


NOTICES TO 5 
Connxor e 55 931 by H. Culmer; 982, by C. 
ham”? 1 name): 


e but easy) ; Bronti, Jacobus 
nstruo ted ; l near 


the co ; ines not | Gema an lish Chess Problems,” and begin with 
1 matters. What con Ido to utilise the 3 : 6. J. S. (neat but rather commonplace) ; 
Patte with least expente? I have tried to get porous J. M. Brown (very . = ore points ang is pleas- 


cells, but cannot get any to fit the jars as they are 
rather narrow. How would bichromate of potash agree 
with the copper plates ?—Farar Baoox. 


1 5 —Employe Liabili Aot: — 
AE erke a iel lerer . eee | GeT 


44088 a (Emplepert Liability Act), a 5 1 may be 
anticipating his last paragraph in putting the following 
questions :— and some twenty fellow workmen as 
millwrights, are principally . at a owen” from 
our employers’ wor. machinery 
in corn mills anå ala works, for our employ 
various customers. With the late improvement 
especially in flour mills, of fast-running and complica 
machinery, we are invariably working in exceedingly 
dangerous positions, and in coat cases the work is done 
under the immediate superintendence and order of the 
mill owner or his manager. Our employers merely send 
us to our destinations with instructions that we shall find 
out what is required when we arrive. My further reason 
for asking this question, is, that during the past week, 
one of my mates had a most miraculous escape from a 
serious accident which I witnessed ; the work was ordered 
to proceed with the machin in motion, though the 
foreman had been asked to atop fora short time, which he 
ref Had an accident actually occurred, who would 
have been liable the owner of the mill, or our employer ! 


ing) ; J. Sunn, H. Culmer, W. Hewson, I 8., and C. 
Meiklejohn ; to 934, by H. Culmer F not 


given); R. ett (first move difficult, but 
unfortunately ae by the ag A V. 8. Pochin 
{very cleverly planned) ; Rev. Anderson, Old 

mney ee first move correct, except in one 
variation). 


R. A. B,—Your are wrong as to second solution to 934. 
EEEE Kir there is no mate. 
Il Q takes Kt, ? K-Q 4 sna PERE 
E. 8.—In reference to your attempt, see above notice 
to R. A. B.“ 
DousLeE Pawws.—Corrected form substituted. 


J. F. P.—Look again at 933. 
Correspondents fare requested to notice change in 
address. 


* 


Tue production of coal in Belgium, in 1884, is 
5 put at 18, 300,000 tons, against an 
ascertained production of 18,277,754 tons in 1883. 
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ANSWERS TO CORRESPONDENTS. 


— — 


„ All communications should be addressed to the EDITOR 
of the ExdLIsEH Mecuanic, 882, Strand, F. O. 


HINTS TO CORRESPONDENTS. 


i. Write on one side of the mee only, and put draw - 
N illustrations on separate pieces of paper. 2. Put 
ti to queries, and when answering queries put the 
—— by ~ the titles of the —— to which the 
replies refer. 8. No charge is made for inserting letters, 

ueries, or replies, 4. Letters or queries asking for ad- 
— of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments, 6, No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
ig — — honey the names of correspondents are not given 


„Attention is especially drawn to hint No. 4. The 

1 2 Dy 3 hn 

an not fair to occupy i ues- 

tions such as are indicated above, which are only of indi. 

vidual interest, and which, if not advertisements in them- 

selves, lead to replies which are. The ser Bale 

Column ” offers a cheap means of obtaining informa~ 
tion, and we trust our readers will avail themselves of it. 


The follo are the initials, &c., of letters to hand up 
to 13 y evening, April 22, and unacknowledged 
elsewhere :— 


HEATON anv Co.— Selig, Sonnenthal, and Co.—Clement E. 
Stretton.—W. C. Hughes.—Cotton.--An E. M. —Beta. 
—8. Austel.— W. A. G.—8. 8.—Aryas.—J. F.—R. W. J. 
—J. Broadbent, — Montmartre.— Phillip ValJlance.— 
J. E. Chaster.— Miero.— Electrician.— T. Westlake. 
Poser. — B. Boothroyd.— F. E. H. -A. Price. X. N. X. 
—D. Booth. —Tubal Kain. — Guantum Libet. Sub- 
scriber.—J. Kean.— J. R. Postlethwaite. 


F. Howarp. (For directions how to make a galvanometer 
see p. 544, No. 960.)—Amateur. (No book that we 
know of; but articles in back volumes. See the 
indices from, say, Vol. XXVII. to the present.)—Onz 
Anxious To Know. (Certainly, provided it is properly 
signed and attested, 2. Because the yalyes were on 
the dead point, and steam could not get into either 
cylinder in forward gear, Backward gear allows steam 
to enter.) —-A WouLD-BE Buacxsmitn. (Get The 
Smithy and Forge,“ 2s. 6d., from Crosby Lockwood 
and Co., Stationers’ Hall-court, E.C., and ask them to 
send you their catalogue.)—H. D. (You mean silver, 
not quicksilver! If so, you will find directions in No. 
794. Look in the index to Vol. XXXIV. for a dozen 
and more references. Every process has been given in 
the hack volumes, )—W. M. (Boil a strong solution of 
soda in it, with the addition of a lump of quicklime. It 
is much more difficult to get it out o pipes. The 
easiest way is, perhaps, to take the pipes down and 
heat them, when the lining will sometimes drop out.) — 
Somerset Lav. (Yes, it is due to galvanic action ; the 
remedy is to make burned joints instead of using 
solder. 2. See some recent replies. It is not econo- 
nomical, unless it is wanted occasionally only for short 
interyals.)—W. H. SEARLE. (We know n at all 
of the Cycle Company you mention, and much fear you 
have lost your money. We should write to the chief 
constable of the town in which they carried on busi- 
ness.) — Sr. Atpares. (Best thanks, but it is almost 
impossible to satisfactoril uce pencil drawingsof 
astronomical — 2 J. Z. (We can hardly 
insert such queries, You should advertise for tenders 
for 9 proposed cottage in the Building News.)— 
T.H. (A mere sum, of no value or interest to any 
one.)—W.C. (If you make it in the ordinary way 
with white flour, it will be as white as J hg can well get 
You seem to have burnt yours.)—W. Hosss. (See 

the rules given in the guide books of the game. The 
opponent must take or be huffed.)—Tyro. (See some 
tions in last volume, or the formula in the 
ocket-books. 2. From the Secretary at the office, Gt. 
orge-street, S. W., we suppose. 3. Not suited to 
the Query columns, because of no interest to any other 
reader. Must advertise for the loan of the drawings in 
the — way.)—Enquirer. (They are cold drawn,“ 


tallow 191b., palm oil 121b., soda 11b., water 8 ons. 
The proportions vary slightly for summer and winter 
use. Those for summer are given above.)—Lewis 
CARTER; (See Mackrow’s Naval Architects’ and 
Shipbuilders’ Pocket- Book,“ Lockwood and Co., Sta- 
tioners’ Hall-court,:E.O. For the designing of yachts, 
‘see Dixon Kemp’s work, published at the Field office, 
Strand, W.C.)—Cuimes. (You will find the informa- 
tion in Sir E. Beckett’s work, “Clocks, and Watches, 
and Bells,“ Lockwood and Go.)—A. B. C. (On the 
principle of the gas-holders, or gasometers as they are 
called. The quantity can be regulated by a tap; the 
pressure by weight.)—Faaxx. (Brush it well, and, if 
necessary, clean with oil anda brush. Then 
apply a little linseed oil.) D. (We are not aware that 
it is usual to enamel them; but no doubt any firm who 
do bicycle enamelling, nickelling, &c., will undertake 
the work.)—G. R. K. (Query i issible. See Hints 
No. 4. Fictures of the kind are sold by philosophical 
instrument dealers, such as Horne and Thornthwaite, 
Strand,)—Srortsmax. (The usual plan is to run the 
molten metal through a sieve kept on the shake, and 
allow it to drop from a considerable beight into 
water. See the eyclopeedias.) — Mso. Jxo. (The usual 
lan is to rub it over with hearthstone an water.) — 
AMES BARCLAY. (A holosteric barometer is practical] 

one which dispenses with fluids, such as the aneroi í 
the Bourdon or bent tube, and the balance barometer, 
consisting of a short metallic and a long wooden arm. 
2. We do not know where ground malt can be obtained, 
but imagine it could be had of corn-chandlers or 
millers, where there is a demand for it.)—CYANIDE. 
(Read up back volumes and look in textbooks of 
chemistry and electricity. A Leclanché battery is 
quite unsuted for plating.) —Youxe BEGINNER. 
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28 with 193,774 useful and valuable articles, worth from One to Two Shillin 
every one who subscribes before that date will reeeive THE HOUSEHOLD JOURNAL six months and a beau- 
tiful Present besides. The Prizes will be awarded MAY tht 

hereafter. Subscribers can have presents forwarded to any part of the United Kingdom. 


THE HOUSEHOLD JOURNAL NASA TN or THE DAY FULAR 


Twenty Large Pages, and has an elegantly engraved, illustrated, and tinted Cover. It is replete with 

beautifu — and choice literature. No — nse is 8 d to make this publication one of the finest in the world, 
REMEMBER, WE MAKE NO CHARGE for these presents. The Two Shillings is the regalar subse 

price for six months to the JOURNAL, and some one is sure to get a Grand Prize of £1,000. UR PR 

wan come from our advertising patronage, which will be very large, at remunerative rates. 

TORDOS. There will be no postponement. Persons beg co to subscribe for a year will receive two receipts for Four 

oat ings on ga stamps, entitling them to à year's su 


for each six months’ subscription in the first number you receive. 


A 


one time, we will send six subscriptions for six months and six numbered receipts, good for six presenta, 
Send Twen will 


ty - 

scriptions and twelve numbered receipts, and so on, thus Giving you an extra receipt and — ＋ for every five 
subscribers you send in, and each subscriber gets a number mentioned above 
The JOURNAL is sent, post paid, direct to each subscriber's address you send us. 


“Itis an excellent journal of its kind, and is rightly “The ‘Household Journal’ is replete with high-class 
named, for we believe it will speedily find its way into tales, try, and miscellaneous literature. It is hand- 
every family circle. The stories, which are illustrated by some app arance,and ought to prove a popular house- 
an r 0 a ge talent, are written with vigour, and hold 1 N 
are all-engros = 
calculated to hold the reader spell-bound, but at the same pens of well-known writers, both English and American, 
time they deviate not in the least from the paths of and the illustrations are by the best artists. All tastes 
refinement.” —Ilfracombe Observer. : 

ae ‘ on t p ee r 
2: ĩ⅛7ͥ ̃ ñ 1 8 Ente aa a 
illustrations.”—Sheffield Daily Telegraph. 


The contents comprise three excellent continued tales, 1 . rnal 1 clearly 
1 complete stories, 3 — = a and tit- — cod well inion — ‘that it containe ab the 
po mah ch ga pieces much above the average, | elements of success, even with the large number of prizes 
the whole being nva T illustrated. The Journal | offered to subscribers. The tales, anecdotes, Ke, are 
qught to, be a weloome visitor in every household.”— | capital, and suited to all classes of readers. Taunton 
Wakefield Free Press. Courier 


“Dear Sir.—I received the paper, the ‘Household “I may say that your paper far excels all that T have 
Journal’ ali right, and was very much pleased with it, seen, and I wish you every success.—Truly, &., JOHN 
and I have got ten subscribers to join me.—Yours truly, WEBSTER, Bull's Head Inn, Upholland.” 

THOMAS ARSCOTT, 27, Concrete Buildings, Haverigg “ Dear Sir,—I hope to send you another six subscribers 
Walton, Cumberland.” in afew days. I am highly pleased with the Household 


Mrs. G. Howlett received the ‘Household Journal’ Journal.“ The printing is of a splendid taste, and the 
yesterday, and is very much pleased with it. She has | literary contents instructive, pleasant to read, n 
succeeded in ne: D 
she encloses, also 
Road, High Wycombe.” 

“Iam so satisfied with it that I wish you to put my “ Sir,—I received the ‘Household Journal’ on the 19th 
name down for another six months’ subscription, for inst., and I am very pleased with it. It far exceeds my 
which I enclose Postal Order for 2s.—I am, Gentlemen, expectations. I now enclose £1 for ten subscribers.— 
gen faithfully, GEORGE WILSON, 229, Walton Street, | Yours, &c., R. E. COLLINS, 37, Picardy Street, Belvedere, 
Newington, Hull.” Kent. 


SE 
SPECIMEN COPY, 4d. 


Address—THE HOUSEHOLD JOURNAL, H. C. Edwards, Manager, 34, Bouverie St, 


y 


The most magnificent offer ever made by a reliable publisher. THIS IS A CHANCE OF A LIFETIME 
FOR YOU. The proprietors of THE HOUSEHOLD JOURNAL have determined to outdo all former efforts of taor 
pubiishers, by giving one of the following Grand Presents to everyone who subscribes between NOW AND pax. È nA 
Or Twenty-six Stamps, we will en 
FOR ON LY TWO S HI LLI NGS your name on our N books, 
and post pay to you regularly for Six Months our Illustrated Family Publication, THB HOUSEHOLD JO Hala 
and also send you a printed numbered receipt which will entitle you to one of the following Magnificent Presents: 


ST OF PRESENTS TO BE AWARDED OUR SUBSCRIBERS, 


Cash Gift s - £1000 50 Boys’ Silver Watches, £2 each £100 
Cash Gift - . . - 8500 50 Ladies’ Watches, £2 each 1 
h « » “, a 2 ne 500 Cash Presents, El each - - - 500 
Cash Gifts of £20each - - - - 200 500 Beautiful Alarm Clocks 200 
Cash Gifts of £10 each - - - . 200 500 Elegant s hotogtaph Albums - 100 
Elegant Upright Pianos, £40 each - 200 500 Floral Autograph Albums- - . 100 
Elegant Cabinet Organs, £20each - 200 500 Silver Fruit Knives 183 


ACQUAINTANCES, AND PERSUADE THEM TO JOIN YOU, AND THUS GET 
YOUR OWN SUBSCRIPTION AND RECEIPT FREE. AGENTS WANTED. 


THIS ADVERTISEMENT WILL NOT APPEAR AGAIN, 
= AN OFFER OF A LIFETIME! 


IN PRESENTS TO SUBSCRIBERS! 
| | This Offer Good till May 16th, 4886, Only. 
5 


GRAND CAPITAL PRIZE OF 
£1000 IN CASH, 


F 200 | 6500 Ladies’ and Gents’ Pocket Knives 1 

iepemt Sin 5 3 RRE 200 500 Sets Silver-plated Tea-spoons - 100 

Gants" solid ots aiche goose” 208 3888 OTAS 88 
en a 3 eac . ey Sf es wer oe onh 

Ladies’ Or Gents Diamond Rings - 200 ' 1000 Ladies eee aie eer A* 

each, making a total o 

OOo valuable and useful articles to be given to our Subscribers on MAY 15th, 1885, so that each and 


1885, full particulars of which will be given 


fe want 200,000 new 
bers before May „and as we are now receiving daily as many as 3,000, we are sure to get the 


scription and two presents. ‘ 
ER, we send the JOURNAL direct to your address, post paid, and enclose a numbered receipt 


FREE SUBSCRIPTION TO YOU 2st Ave friends to join, 


Shillings at one time, with the names of ten friends or acquaintances, and we send twelve sub- 


receipt, and will ge: one of the presen 


NOTICES FROM THE PRESS. 


—Christian Commonwealth. 


ng reading, being full of points that are é* Household Journal.'—The ‘matter’ is from the 


are catered for, and the ‘Household Journal’ is in all 
hings what its name implies—a magazine for the home, 


iy 


* 
and itis published at 81, Bouverie Street, Fleet Street. 
H i 


TESTIMONIALS, 


five more subscribers, whose addresses to the minds of both young and old.—Yours truly, D. 
ait for 10s.—Albert Terrace, Oxford WILLIAMS, Engine Driver, Queen Street, twen, 


2 


Thousands of such could be given if space would permit. 
ND MONEY by Registered Letter or P.O. Stamps should not be sent when P.O. can be obtained. 


FLEET STREET, LONDON, E.C. 
CUT THIS OUT AND SHOW IT TO YOUR FRIENDS, NEIGHBOURS, AND 
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two square tubes sliding one within the other. For a 
portable tripod see pp. 130, 155, Vol. XXXVII. For | Front Page Advertisements Five e 


line. Paragraph Ad ve 


articles on amateur apg ag see pp. 212, 381, 474, per line. No front page or paragraph advertisement, inserted 
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(Directions for making cameras have been given many CHARGES FOR ADVERTISING. — 
times. See pp. 224, 287, Vol. XXXV.; p. 567, Vol. 1598 
XXXIII. The common box forms consists simply of LLA AAS: — Agit werden > 22°22! f° as A 


Vol. XXXVIL)—Anmarzevr. here is a paper on than Five 8 . Reduced terms for series of more than ; 
8 1 in N 8 — — of articles in Vols insertions may be ascertained on applicatien to the Publisher. 
VIII. an -en the chemistry of the art, an SEMENTS in EXCHANGE OOLUMN—for 
many replies and letters in back volumes. Black's ier * t: 
ork on Brewing,” published by Lo ans, is about Twenty-four words .. aera me wer) 1) 
e best, and Lockwood and Co., publish a useful hand- For every succeeding Eight wo ee ° ee 
book for young brewers by H. E. Wright. Youcan | ADVERTISEMENTS in the SIXPENNY SALE COL Med | 
also have the Art of Brewing,” price 2s., from Mr. ticedi ereras bE? Joe eae 
Calvert, Great Jackson-street, chester, which will For every succeeding Eight Words... .. «-0 6 
perhaps suit you best of all.) 
», It must be brne in mind that no Displayed advertisements 
can appear in the Sixpenny Sale Column.“ All advertisements 
east te prepaid; no reduction is made on repeated 3 
| pabiaher mould We grater F 8 could be vent ad ot 
i x Kn ferably balfpenn Ds), ma 
N OTICE TO SUBSCRIBERS stamps. ene, Bereto | (pre — 2 Shan stamps), may 


_ | de sent where 
seated to observe thet the last muster of the term fir which’ | | The address is included as part of the sdvertinediant ahd charged 


thej” subscription is paid will be forwarded to them in a Px 
Wra 
itis 


uested to observe that the | 


for. 
pper, as an intimation that a fresh remittance is necessary, if Advertisements must reach the office by 1 p.m. on Wedmesday 


ired to continue the Subscription. 


to insure insertion in the following Friday's number, 


Digitized by Google 


Arn 24. 1885. 


ENGLISH MECHANIO AND WORLD OF SOIENOE, 


Y. 


Every Workman connected with the Buflding 
rg a rige Situation @hould advertise in “THE BUILD- 
NEWS," published every FRIDAY, price Fourpence 


ore 
at 333, Strand, London, W. C. 


“THB BUILDING NEWS” is the Principal Journal repre- 


Architects and Builders, and has the largest ~/rculatior 
of any 


fessional Journal in the kingdom. 


Workman should insist on seeing “THB BUILDING 
NEWS" every week at hie Club or Coffee House. He will fina 
more “ Lists of Tender for new work in it every week than in 
ur similar paper, and can thus judge where work is likely to be 
He also specially invited make use of “ Intercom- 
munication’ if he wants know anything about his trade; to 
write to the Editorif he has any suggestions to make, and to 
advertise in the paper when he wants work. 
Theeharge for Advertisements for Situations is On Shilling 
for Twenty -feur Words, and Sixpence fer every Rizht Words after 
TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCB. 
Ga. 6d. for Six Months and lis. for Twelve Months, Post-tree tc 


of the United Kingdom. For the United States, 13s., oF 
3 ae: poi ; to France or Belgium, 133., or 16f. 60c. ; to Indis 
(via Brindisi), 188. 2d., to New Zealand, the Cape, the West 
aalas, Oaia „ Nova Scotia, Natal, or any of the Australiar 


The remittance ehowd be made by Post-office order. Bach 
gumbers cannot be pat 855 of 7 e dy the 
ordinary newspaper post, but must be remitted for a e rate of 
44. each to cover extra postage. 

Meeesrs. u W. Qoszn and Co., of l, Ohastnut-street, Phlla - 
aip are authorised to receive subscriptions for the United 

r the ENGLISH MECHANIC, at the rate of 3 dols. 
26c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
6a. each copy, to cover extra postage. 


Vols. IV., VII., XXVI., XXVIII, XXX., XXIII., XXXIII 
XXXIV.. XXXV., XXXVI, XXXVII., XXI VIII., 
XXXIX. bound iP cioth, 7a. each. Post frea, 7s. dd. 

Vol. XL. now ready, price 7s. Post frec 7s. 9d. 


An the other bound volumes are out of print. Subscribers 
would do well to order volumes as soom as possible after the con- 
clusion of each half-yeariy volume in February and August, as 
omiy a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, enn any bookseller or newsagent, or Id. each, post-free 
from the office (except index numbers, which are 8d. each, or 
post-free 34d.) 

Indexes for Vols. I., VI., VII., VIII., and IX., 2d. each. Pon 
free Mid. each. Indexes to Vol. XI. and to subsequent vols., 34 
each, or post free, 53d. Cases for binding, Is. ¢d. each. 


Epps’s Cocoa.—Grateful and Comforting:—“ By 
a thorough knowledge of the natural laws which govern the 
tions of digestion and nutrition, and bya car applica- 
tion of the fine properties of well-selected Cocoa, Mr. Eppe has 
provided our breakfast tables with a delicately flavoured bever- 
age which may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitution may be 
ualiy built up until strong enough to resist every tendency to 
sease. Hundreds of subtle maladies are floating around us 
ready to attack wherever there isa weak point. We may escape 
many a fatal snaft by keeping ourselves well fortificd witù pure 
d anda properly nourished frame. — Geil Service Gazette — 
Made simply with boting water or milk, Sold only in packets, 
labellcd—*" JAMES EPPS and CO., Homamopathie Chemists 
London. - Also makers of Eppa’s Chocolate Essence 


Holloway's Ointment.—This celebrated remedy 
posseascs unsurpassed] heal.ng qualities, relieves local congestions 
and intflummatious. and penetrates the pores of the skin to the 
deeper parts of the body. Chilbising, chaps and chafes of the skin, 
erysipelas, and giindular lrritations are more quickly relieved by it 
than by any other rene iy, 


OUB EXCHANGE COLUMN. 


The charss for Rachange Notices is Bd. for the Arsi 26 words 
and 8d. for every succeeding 8 words, 


Good Varus Offered (cash or instruments) for all 
kinds ef sound or repairable Peientifle Appliances.—CarLatzl, 
1 Depot, Chenies-street, near British Museum. Established 


Wanted, a good Collection of Stamps, also coins and 
Brie a Brac of every description, goud exchange, approval re 
quired.—Aadress, Eowanp M. Dacrr, Hull. 


Perambulator Wheels, with turned axles, 3 
beat Rubbers, 51 Winen, Brass 5 complete, on npproval, with 
pleasure. Exchange offers. — 310. Bilston road, Wolverhampton. 


a English Mechanic, from commencement, 40 Vols., 
19 bound, all in perfect order. No reasonable offer refused, 
owner going u broad. Will exchange for central-fire gun.—NMasor 
ALLEN, Gosport, Hunts. 


Wanted. Latbe, about 44 centre. Exchange for a 
beautiful Screen worth £15, brand new.—D. H., 3, Byrun-street, 
Weetoe, South ehicid«-on-Tyne. 


Small Balance Timepiece, bronze and silvered dial, 
mahogany stand, glass hade. Exchange. Electric Bell and 
Battery wanted.—H. Leeson, Coleshill, Birmingham. 


“Engineer, and En Mechanic,” volumes 
of, up to aprenent date.—W. L., 61, Regeney- street, West- 
minster, 8.W. 


Nickel-plating Vat, 9 gallons, 6 Bunsen half- 
gallon cells, X ricael anodes; weight, about 71b, ; 141b. Salta 
of Nickel, book of instruction, scratch brusn, &c., cost £8 l0s.— 
Offers, J. GRINE, Hull. 


Hot-Air Engine, Buckett’s Caloric, half h.-p., quite 


new, cost C5 its, win take exchange, Want tuvls or anything 
nseful.— J. Geins, Hull. 


Tricycles, with Dunn's patent improved power 
appliance. 40 percent. fucresse of power. Machines bought 
sold, or exchanged.—222a, City-road, London, E.C. 


New 330 bore Remington Rook Rifle, shoots noiseless 
cartridges, price 225. will exchange for wood letters.— Ros, 
Printer, Biack pool. 


Splendid Stamp Collection, over 1,000, all different, 
containing many valuable specimens. Value, in Lincoln's Cata- 
logue, over £5. txch-nge for hand-power dynamo, 30 e. -p 
—~—Coilectivoa may be bern at 407, V alworth-road, B.E. 


Unnsually fine Collection of Minerals, including 
fine block Amethyst Orystais, din. in circumterence, and very 
fine colectaun of Chalk Fossils, specially rich in sharks’ palate 
teeth. For cash, or exchange old coitns.—PoarroLio, 97, Burton- 
road, Brixton. 


11 Barlow Lens (Wray), unmounted. for Browning 
achromatic eyepiece A, or one inch perfect Browning plane.— 
N. B., News Hook seller, North-strect, Chektenham. 


Seven H.P. “Brotherhood” Patent 3-Cylinder High- 
SriID ENGINE, excellent condition, suitable for driving dyuadmes, 
&c. Direct \utera to Value of £8 los. — 188, Mare-street, 
Hackney, E. 


“English Mechanic.“ 50 numbers: Design and 
Work.“ 103 numbers; 5 years’ © British Journal Photography; 
9 years’ * British Journal Photographic Almanac ” ; all clean and 
good. What offers ?—Craax, Watebmaker, Spennymoor. 


Bichromate Bottle Battery and Medical Coil, 
in polished mahogany box, nearly new. Will exchange for Boller 
or offera.—A. E. Suarr, Leck wocd 


Serewing-cutting Foot Lathe, 5in. centres, gap bed, 5ft. 
Jong, with tools Want effera in Photo. Apparatus to value of 
£23.—W. FrRerxĘax, 4, Powlett-street, Egypt, Hartlepool. 


Sewing Machine wanted, lockstitch, treadle; no 
objection to second-hand. Good exchange offered.— Mrs. H., 88, 
Widnes- road, Widnes. 


5 

What offers for Vols. X., XI.. XII. of “Electrician, 
Vol. X. bound; also, wanted good Revolver and Achromatic 
Telescope. not under 2in.— Offers te W. J. R., 63, Margaret - street, 
Clerken well. 


Ten-Guinea Diamond Ring, in exchange for 2. foot 
Locomotive.— W. HA von ron, 138, Park- road, Liverpool. 


Wanted, good ljin. Screw for 5ft. Lathe. 
Clock, value £2.—W. FeLTs, Potton, Sandy. 


Lathe, 43 inch centres, slide-rest, chucks, twist drills, 
cutter bar. Wanted, Microscope by good maker.—F., Kont Villa 
York road, New Barnet. 


Wanted, Fishing Rod; must be light: also Flagcolet, 
with lor b Keti. Good exchange given.—G. Jounson, Brook- 
street, Wycombe, Buchs, 


“English Mechanic,” Vols. XXVII., XXXI. 
XXXII, XXXIII., complete, clean, unbound. Offers ri quested in 
vols. previous to XVIIL odd numbers between 417 to HO, ur Lathe 
Appliances, Tools, &c.—B. W. M .157, Richmond-read, Brad ford. 


Bunsen Battery, 10 cell, Sin. carbons, 44in. zinc 
cylinders, massive clumps, complete, in thorough order. What 
offers to G. HIS Jonas, 13, Addison-gardens, Kensington, W. 


Geod Cooking Stove, 2 feet 9 inch by 1 foot 9 inch- 
Exchange for good 6in. Slide-rest, or 50in. Bicycle.—A. Hurcuin- 
eon, $l, Katherine-street, North Darlington. 


Pump, gunmetal, on plank, 2in, bore, good condition, 
Also Furce Pump, with ar vessel. Exchange or offer.—16, Riley- 
street, Bermondsey, S.E. 


Model Vertical Engine, Ijin. bore. Exchange, or 
offers.—H. Robo ERS, 127, Aobey-atreet, Bermondsey, S. E. 


Double (walnut) Dark Slide, quarter-plate, nearl 
new. Also some Locomotive Photographs, What offers ?—W. 
Aran, Stonard-road, Winchmore Hill. London, N. 


Photo. Apparatus.—Lens, Camera, Tripod Stand, 
c. What offers ?— Dary, 56, Driftield-road, Old Ford, London. 


Speculum, Silver-on-glass, good definition, 9 inches 


AOGE ört. 2kin. focus.—Dar, 56, Driftieid-road, Old Ford, Lon- 
on. 


Wanted, pair 5in. centre Lathe Heads and Rest. 
Exchange 18-ct. Gold Ring, Pin, &c., Fern Case, or other articles. 
—F. Unsnnerwoov, Beverley. 


New barrel Butter Churn ; Autocopyist, new; Tin- 
man's Bench Shears, two pairs Hand Shears. Exchange Safety 
Hicyc.e, offers.—Panrxs, 4, Frederick-street, Caledonian-road, N. 


Wanted, second-hand Sin. compound Slide- rest. Ex- 
change Silver Lever Watch and Chain, worth 500.—MiLavuan, 
Railway Station, Haydor Bridge. ; 


Wanted, small Launch Hull, Engine, Boiler, Pro- 
eller, together or separately; also 50in. Bicycle. Exchange 
ouble Breech-loader, Lathe, &c.—T. Caazy, Foynes, Limerick. 


Large double Flageolet. 14 sterling silver keys, lock- 
Up polished rose wood case, tutor: good condition. Bxchange 
good Clarionct, or offlers.—TraauE, Swan Yard, lichester. 


5in. iron Headstock. Exchange Slide-rest, or offers. 
—K. Waxes, junior, Uttexeter. 


Steering Wheel and Case, with standards and 


drum, complete, suit bent about 30ft. 


Propeller, 26in., and Plunger Pump, lin. ram, brass 
Valves and klauds, Lathe Flywheel, ft. by din. dia., and Crank. 


Wanted, Donkey Pump, about iin. plunger, and 
Steam Fittings to suit 3 H.-P. Boilers, or offera—A. G., 20, Sussex- 
street, Winchester, 


Ta 
“Hasluck’s Lathe Work,” new: “Hasluck'’s 

Metal Turner's Handbook.“ new; for lust Vol. © E. M., or offer.— 

1588 Gorvon, 29, Pleasant- place, Green- street, Bethusl-green, 
ondon. * 


What offers for Edison’s Electric Pen, 
Battery, cost £15 153. ?—X., 9, Ball's Pond - road, N. 


Exchange 


Press, and 


THE SIXPENNY SALE COLUMN. 


Advertisoments are inserted in this eamn at the rate aj 
44. for tha Aret 16 words, and Sd. for every succssding 
A words. : 


Plating. — Every description of Gil 
Platin Oxfiising, and Bronzing, executed with very 


Bpeciality in Nickel- patini Special quotations on application, 
Send one stamp for price Ilst. mall jobs attended to per return 
post.—Morais Conan, 132, Kirkgate, Leeds. 


Fretwork.—I. ſustrated Catalogue of every requisi 
and 400 miniature designs, 4 stamps.—Hazoza Baos., Settle. 


Yorke. 
IId. per 


„ Bilver 
at finish. 


Orguinctte Music, all the latest tunes. Price 
foot. Organina music. Orguinette, 3Us. Liste froe.—J. E. Woop, 
1 City-road, Finsbury-square, London. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies’ 
Dresses, Mantles, Boys“ Suits.—Hawitr, 37, Wisfield Mount, 
Leeds. Patterns free. 


Electric Depot, 10, Deansgate, Manchester.—Electric 
nieue 1 25s. Electric Bells, 4. Induction Coils, 88.—MiLLAR, 
roprietor. 4 


Write for Hindle's List of Electrical Apparatus, free; 
all parts for amateur construction.—Irwell Vale, Helmshore. 


Motor Oastings, materials for Electric Bells, 
Batteries, Galvanometers, Intensity Coils, Microphones.—Kixeo. 
Mzxnpuam. and Co., Bristol. 


Insulated Wire Table, showing size, : 


res!stance per foot, feet per ohm, &c., price i bin 
and Co., Bristol. 


Standard Ohm, in box, copper 
correct to ten thousandth of ohm, 4ls.— 
Co., Brfatol. 


Wimshurst Influence Machine.—Sole Manufac- 
turers of Improved Pattern. Numerous testimonials as to 
thorough efficiency.—Kine, Manx DRAM, and Oo., Bristol. 


Galvanometer Oards, improved for and 
ordinary combined, 2gin., 8d. ; sin., 10d. ; éin., le.; post free -A: 


les, guaranteed 
inc, Min DAN, and 


Above. 
Write for King, Mendham, and Oo.’s large new 
and reduced Price List, post free 4 stampa. 


100 Foreign Stamps, including Brunswick, Ceylon 
Tasmania, Egypt, Greece, Luxemburg, free 74.—Hu tr, Foley- 
street, London. ' 


Patent Spiral Grip Letter Racks. “ An invaluable 
invention.” Parcels post, ls. 3d.—ILzs, Highgate-street, Birm- 
ingham. 


Type Writer, Remington, capitals only.—Specimens 
and price from Rarctirr, 20, Cardoza-road, London. N. 


Lathes, Lathes. Cheapest and best. List, 2 stamps 
Nothing: equal at price.—Ros:inson, Somerset-road, Sheffield. 


The Telegraph Tricyoles, T-framed, front steer- 
ing, ball bearings, scientifically constructed. List free. Non ron, 
Orockherbtown, Cardiff. 


Hematite for Jewellers.— RICHARD BAKER and Co., 
9, Mincing-lane, London. 


Brazilian Pebbles and Crystals.—RICHARD BAKER 
and Co., 9, Mincing- lane, London. ~ ote 


Rutil.—Ricuarp BAKER and Co., 9, Mincing-lane, 
London. 4 L 


Tricycle Wheels, Bicycle Wheels, and Fittings 
Wondertully cheap. Also for safety Bicycles.—W. Gwinnett 
and Co., Wolverhampton. 3 ' 


Edward W. Dr „Hull, Glass Bottle and Cork 
ene Importer of Chemicals, Caramel, Glucoses, Tinned 

Fire. 

Photo Apparatus, belt piate Ross lens, a bargain. 
—G. V. B., 12, Hereford Gardens, W. 


‘ Catapults, 7d., Is., 1s. 2d.; elastie 2d., 3d. foot; square 
Id. to 4d. yard.—Moopr BTL. Cheltenham. 


Elastic Stockings for Varicose Veins—W. SMITH 
and Sons,37, Breck-road, Liverpool. None made in London. 


Mica, otherwise Talc —RICHARD BAKER & OO. 9 
Mincing-lane, London. i 


Engine and Boiler combined, 2-horse, £17. 
Boiler, vertical, 1-horse, £6.—79, Dudley-road, West Bromwich. 


24 Microscopic Slides, in box, very cheap. List 
sent for stamp —Ws LL, Dalmain-road, Forest Hill. 


Hand Drilling Machine, drills 4 holes 6 inches 
mon eage, 25s. Photo 3 stamps.—8. BIICHIR OG, Marcham-le-Fen, 
oston. : í 


Edison’s Electric Pen, Fuller's Patent Battery, in 
box, with switch arrangement, press, &c., complete, supply of 
stencil and printing pa er; good as new; five guineas.—F. W. 
Levanpra, 30, No Villas, Camden- square, N.W. 


Tudsbury and Sons’ “ High Tension” Wimshurat 
Macuinzs, with Compound Ebonite Plates. List, one stamp.— 
Edwinstowe, Newark. 


Model Castings in brass and iron, also Working 
Drawings for Horizontal, Vertical, Launch, and other Engines. 
Guaranteed best metal. Complete sets Castings from ls. 


Separate Parts, rough or finished. Castings from 
amateurs’ own patterns. Catalogue, 2d. Six lithozraphed de- 
signs, 3d.—Hvuougs’ ‘* Mersey Dockyard,’ 17, Smith-street, Kirk- 
dale, Liverpool. 


Castings.—Half horse-power 
Horizontal, or Vertical, ports in cylinder. 
Forgings and Castings, 128. 6d, One 
«in, Highfield-terrace, Barnsley. 


Castings. Bench Drilling Machine Castings, 3s. 6d. 
Small Brass Horizontal Engine Castings, 2s. 6d. New Price-list 
and designs of perfect Castirgs post free.—I. Toncin, Engineer, 
28, Highfield-terrace, Barnsley, Xorkshire. 


French Polishing, Staining, Painting, and Varnish- 
ing, 123 receipts or trade secrets, with full instructions and 


details, free ls.—I. Tomiin, 38, Highfield-terrace, Barnaley 
Yorkshire. si ody X 


Cat Gut.—Gut Hooks and Eyes for lathes and ma- 
chinery.—Jamers BELLAERS., Regent-street, Leicester, 


Bellacrs’ Gas Stoves, 1s. 3d., 2s. 3d., 3%. 3d., fo" 
boiling. Breakfast stoves, 5s., 11s., 148. 6d. Send for lists. 


Showcases for Exhibitions, Models, Scientific Instru- 
mente. Exhibition Stands supplied and fitted.—Write, Far and 
Bratt, 90, Borough-road, London. 


Ten-inch Mirror, by G. Calver, 7ft. focns, price £12. 
Iron body and celi for sale.—B. Kipp, Bramley, Guildford. 


“Mind in the Lower Animals,” two Vols., by 
W. Lander Lindsay, published at 32 shillings, perfectly new, 
clean, aud uncut, price £1.—F. Menn, 68, Princes-strcet, South- 
port. 


Hard Vulecanised Fibre for Magnet Heads.— 
Moessa and Mitcue t, 68a, Chiswell-street, Loudon, B.C. 


Hard Vuloanised Fibre for all kinds of insulation. 
—Mussrs and Mitcua ty, 68a, Chiswell-street, London, E. C. 


Hard Vulcanised Fibre for carrier dry back plates. 
—Mosszs aha Mircuzut, 63a, Chiswell-atrezt, London, E.C. 


Excellent pair of Pumps, 2} rams, 14in. stroke, strap 
driven, very cheap.—Ruiosy SITA, Parackerley, Chorley. 


Smith's Tools, about bewt.; Swages and Sets, &c., 
2d. a pound. —Riexsr Burra, Fazackerley, Chorley. 


Billiards.—Great success of Thorpe's Patent Auto“ 
matic Cue Tips. Cannot fly off. Cues ret ipped instantly. 


Billiards.—Excellent testimonials from Roberts, jan. 
champion, and other professionals. £5 per week easily earned. 


Billiards.—District Agents wanted. Send 9 stamps 
for particulars and sample cue end fitted with patent. 


Billiards.—Five Shillings for sample cue, also fitted, 
and 8 cxtra tips. Thousands already in use. 


Billiards.—apply to sole representative for United 
Kingdom.—A. W. Moaoaw, Lancaster Avenue. Fennel-street, 
Manchester. 


+ 4 2 
Gas Engine, “ Bisschop,” two man-power, nearly 
new, cheap.— Hercnixtox, Heckmohdwike, Yorkshire. 


A few Gramme Dynamos for sale, cheap._-WALKER 
and OLLIVER, 195, Severn- road. Cardiff. 


(Engine), Launch, 
Complete sets 
orse-power, 25s.—Tom- 


„ 


Flectro-Motors from 25s. No dead point. Battery 
equal Bunsen’s. No ſumes.— WAaLX BI and OLLIYER. 


Leclanche Cells, Manganese, Sal-ammoniac, Bichro- 
mate, Bells, Wire, Pushes. Wholesale and retall.—Watxer and 
OLLIVBA, 


Dynamos repaired or rewound. Advice given. Com- 
petent men sent to ail parts.— Water and OLLivan. 


Microscopic.—Good miscellancous Slides for dis- 
posal. only 3s. ae dozen, post free.—Martuixzs, 42, McKinlay- 
street, Glasgow. 


Shunt wound Dynamo and Serrin Arc Lamp, cost 
over £40. Will take £35 or good exchange.—JoBN Gaar. Hal 


Fletcher's Foot Blower, cost 35s„ quite new ; also 
large Niog Pips and Hearth. ' Wil. take £2 10s., or offers. — J. 
Gace, H l 


VI. 


ENGLISH MEQHANIO AND WORLD OF SOIENOE, 


APRIL 24, 1885 


Micrometer Gauges for accurate measurements ; 


will measure by the 1,000th part of an inch.—Jzamx and Son. 


Circular Stocks and Dies for cutting full threads 


at once running down. A great improvement on the old style. 
Bee testimonials. Lists, one stamp.—Jzaxy and Son. 


Engincer's Stocks and Dies, Whitworth pitch, 
superior quality, snd very cheap. Lists, l stamp.—Jzaxx and Sox. 


Engineer's Taps. Iin., Is. ld. ; ; 5-16in,, 1s. 2d. ; fin, 
1s. 3d. ; 7-16in , le. (d.; zin, 10 6d fin., 2s. ; Jin. 10 64. in., 
725 lin. 3s, dan f and Bon, North-street, 6 deattord 


“Knowledge,” to date, complete, £1. 
Coll, 4 inch sparx, 186.—Jas. 
Dennistown, Glasgow. 


Fretwork Patterns. Will 
diy to every applicant. 1 stamp.—8. Brocewar, Marl- 
ug . 


Caur ss, 158, Thomson-street, 


Ivo 
Mr. Lux, 3, Camden Cottages, Camdes-road, N.W. 


Ivory. Round, 2-inch long, 1} thick, hollow; 68. Ib.; 
solid, 8s. Id.— Mr. Las, 3, Camden Cottages, Camden- road, N. W. 


M. r qugterie Panels, Frie zes, &., high-class.— 
LII . 


J, Camden Cottages, Camdcn-road, N.W 


Bottone’s namo, Cuttriss Motor, Electro-Magnet, 
pe PR an Cylinder, only £3 —F. CaaroLL, 2, High-street, 
a 


Hot Air Motors. heated by gas or paraffin, small 
ne suitable for driving small pumps, models, drills (for 


te), e price £8 each. Cost about 2d. per hour for gas. 
—BRItannia 


Taventioné Exhibition.—Stand 91 (make note of 
this). The Baitaxnia Oo. will exhibit Hot-Air Motors. . 


Chea Lots. Lathes, nearly new. Pgh s Lathe, 20- 
inch „ on stand, £2 10s ; 2ft. Gin : 3 feet, strong, 47; 
strong Bench Lathe, dack- speared. 3 feet, 41. airaxx IA Co. 


Special Notice.—We have Show-rooms at 99, Fen- 
ehurch-street, London, first floor, ane similar lathes to above 


may be seen there. —Baitaxnia Co. correspondence to Col- 
ehester. 


Fer mle, cheap, Equatorial Telescope, by Dancer, 


with inch Wray's ocject glass, six eyepieces, &c., equal to 


mew, maker’s price, £90. Also an Observatory, recently erected, 
eost over £30. —Particulars from W. I. Cmapwicx, 13, E lesmere- 
avenue, Eccles, near Manchester. 


Sixty splendid Lantern Photos, 5s. per doz. Sample 
Slide, 6d.—Jauzs MolLIoARn, Middlegate, Penrith. 


Workmen, Mark Your Tools. Full namestamp, 
post free, ls. 64.—W. Piraa, Kent. 


Blectro-Deposition. — Workrooms, with silver, 
d, nickel, copper solutions, and batteries, open for practice. 
oderate charge. —Rovsseac, Clarendon- road, Walthamstow, 


O. Pilkington, 32, Sackville-street, Piccadilly, W., 
Magic Lantern Artist and Photographic Cleat 5 


Magic Lantern Photo ph Colouring, finely 
and artistically done. 118. ozen. Special terms to the trade 
on application.—O, FILE METON, 32, Sackville-street, W. 


„ Parts. Complete Sets of Works for central 
ouble driving. front steering, plaim and dall bearings, 
Seel tubes bent. Full instructions and working drawings. 
‘Wheels or an . finished to order. — Machine on view, and 
particulars of B. BpWA RDS. 162, Kennington Park - road, London. 


Edison’s Electric Pen, with Fuller's Battery, good as 
new, three guineas.—W. Dawson, High-street, Patney. 


Pate nts, Design gns. and Trade Marke. — For 
itie sire 8 e icy apply, O. L., Technical Bureau, 46, 


Battery, for Blectro-Plating, cheap in working, and 
Will last for 300 hours without re-charging, and the consumption 
3 mii when not at work. Price 5.— Bnrrax xi Co., Col- 


Lathe- Heads, nearly new, 8. inch, 278.; 8}, 58s. ; 
uch, 60s. ; 5-inch, 60s. per pair, including hand reste and tees. 
—Barrannia Company. 


Slide-Rests, Improved Compound, several second- 


hand, and some nearly new. Give height of centre and section of 


your lathe bed.—Baitanntra Co. 


Oash Returned if any article above mentioned are 
not approved. Similar heads and rests may be seen at our London 
Showroom, 9%, Fenchurch-street. — All correspondence to 
Barrannia Co., Colchester. 


First-class Astronomical Telesoope, by Solomons 
pred erie . * on. Darus; Nin. o. f. A, Bren and 
— a nce, . - 

road, New Wandsworth Lenden. ö 1 


Second-hand Telescopes, by 3 

pillar and claw stand, with vertical x, wo astro. eye 

Scare leces end pine p 3 Pig age De with fa 24 
on 

garden tripod, £17 108. Laurel House, 'aighgater” Wy. TON an 


Half-horse Vertical „Ensine Qastin:s, partly 


Shin, Ae 


finished, cylinder bored and studded, 30e.—3J. BROOKS, 
West- -street, Alford, Lin 

Oyanotype Paper 4d. per sheet. Specimen free.— 
1 otographer, 5 5, Esher er Villas, Shad well road, Hollo- 


way, 


eas Hot Rolling Press, equal to new, 80s. ; worth 
£5.~H. WISATIXI, 17, Manchester - road, Hey wood. 


Splendid plate mahogany Camera, complete, with 
tripod stand ; also quarter- plate Stereoscopic Camera, complete, 
oo lot; worth double. DW amittat, 17, Manchester-road, Hey- 


Induction Goil, lin. spark, discharging pillars, com- 
mutator and condenser, on mahogany stand, ebonite reel ends, 
price 478.—Wiiriameon, 6l, Derby- street, Bolton. 


Kaa ao varnih — Spirit Copal, clear as water. 
8 a. produces uce ample bottle, 6 stampe—B8., 6, 


Fumphrey's Pocket Tripod, for cyclists, professional 


and amateur basta testim 5 rigid. May, be had on 
approval. iteua N onials free.—Punransr, Stan- 
Rope - street, B 


The Ges ae and anne rn, with three instantaneous 
photographs ; gives full instructions in their production ; 6d. post. 


Camera and Lantern Apparatus, dispenses 
ith 101010 licit — 
gii n 8 y K aides, 36 plates, camera changed anywhere. 


. Hydrostatic 8 Shutter gives instan 
ree; 2 : 
bunny, Btanhope-street, Birmingham. tions post free. P Un 


Photography. — Odd Backs, Leath 
Bellows eee Wits, 116, e 8 


for replies. 
Electric Bells, 3s. 6d. best finish—PHI 
omas street, Oamberwell New-road, 8. R. F ares eat 


Ind uction 
give some splendid 


Tusk, 2ft. 6in. long, 6in. circumference, 30s.— 


Grant Bros. parts of Electrical Apparatus of 


every description for amateurs; wholesale prices ; full instruc- 
tions free. 


Electrio Bells, Batteries, Pushes, Wire, wholesale 


prices; list free.—Gaant Baos. and Co., 20, High Holborn. 


“American Brand” Dry-Plates, “Ultra-Rapid ” 
and Halamander " (registered); 
other makes 


“American Brand” give superb results in hands 
of either p-ofesslonals or amateurs. Success certain. Try them. 


“American Brand” for Potash or Ammonia. No 


trouble about postage. Sent paid on receipt of price. 


„American Brand.“ Prices : quarter, 28.; half, 
ds Gd, ; Whole, 8e. ; ( dy 6. 3s. ; 6 dy 8, 6s. ; 8 by 10, 128. dozen. 


“American Braad” Dry Plates. Only carriage 
paid from J. W. Huntza and Co., 8tockton-on-Tees. 


Standard Ohma.—S. BOTTONE has a few of these on 
hand, price 2s. 6d.—Stanley road. Carshalton. 


30-light Hand-Dynamo, laminated armature, new, 
price £3, froe.—Straruzns, Waterloo-road, Romford. 


New Time.—Alter your Clocks and Watches. Twelve 
Sets of Figures, with instructions, 6¢4.—Wauss:ea, Preston. 


Water Motors, for sewing machines, erganettes, 
window advertisements, 32s., 42a. Listone stamp.—W sansa. 


Fan Gastinge—1 pora B stered = — 


öin., Se. ; ĉin., ds. 


Aer Motors.— Complete one horse-power, £9. 
alf, £6. Quarter, 44 Eighth, £3.—Txousas Wuzniea, Preston 


Steel Name Stamps, 3d. per letter. Figures (se 
2s. 4d. Letters, 6s. (d., per post.— B. F. Batpwin, Robinswood- 
hill, Gloucester. 


Powerful Rhumkorff Induction Goil, Jin. spark, 
with condenser and commutator, on mahogany etan uite new, 
first-class condition, complete, 23s. Large Bunsen's attery, bs. 

A. B. Cow sy, 4l, Chapel- -etreet, Hyde, chester. 

Planing, not exceeding 10in. by 10in. by Sin.—B, W. 
Criseo, 18, Be:inda street, St. Ann-street, Leeds. 

For Model Work (wheel-cutting in brass only) ; also 
Boring, Turning, and Screw-Cutting.—C ace, as above. 


ŝin. Lathe and Slide-rest, dc., 50s. Tools, 3d. 
er and Vices, 15s. Drilling Machine, 7s 


laning Machine, £15. P kc., 15s. Stam 
Davis, London House, Cefn-Meur, Ruabon, N 


New pair Smith's Bellows, $3in. by 3lin, 50 
shillinga,—J. Ocivs, Middle Wall, Whitstable. 


Pamphlet on the Cure of Diseases by Blectricity, 
e — J. BN AER, 12, Bessborough-street, London, 


Launch Engine, 4 by 44, new, £12 10s. Screw Pro- 
855 8 same. Boilers, various sizes.—CurxmaLL, Bast ville, 
8 


Engine, horizontal slide-valve, lin. bore, 2in. stroke, 
Brice £4.—Particulars on application to WX. H, Jacxsox, No. 5, 
ummerland - row, Butts, Coventry. 


Quarter- plate bellows body tourist Camera, by Fallow- 
field, three double dark slides, cost £4 10s.; hardly deen used; 
price £3 10s.—P. Y. Carrer, Hamlet- road, Cnelmsford. 


Devonshire Cream, delicious, by improved centri- 
fugal process. Parcels Poet, Ib., Is. 6d. =. Beit, Manor Farm, 
Martock, Somerset 


Steam Injector, by Gresham, Manchester ; a genuine 
bargain. Price £3.—SNamuz. Baxer, Robin - lane, Pudsey. 


, 19} dia., 11 ris . — 
. 8 es V- grooved, 108. 8d. 


Vertical Multitubular Boiler, gee brass tubes, j, all 
complete; suit a yacht. £20.—Baxza, Rebin-lane, Pudsey. 


4}in. by 9in. Oylinder, about 1}-horse, piston rings, 


yalve-taced couplets, £3.—A. W., 16, West-street, Stratford New 
own, . 


Launch Engine and Boiler, 3in. bore, 4in. stroke, 
. Boiler (19 tubes), aft. high, 1ft. din. diam. Price 
—8. Suirz 


Screw Propellers from Gin. to 30in. in stock. Im- 
proved pattern.—s. Suita, Ii, West- street, Soho, W. 


,Jncandescent Carbon pith Lom low 
Ss. ; Fairy Lampe, 3e. 
pest fos. tops: 14, Wentworth: road, Manor P 


t 
. Holders, ner patter, bert 


Cog, 
G. 


t 


e 
ls. 3d., 


abore. 

Instructions to make Resin, Loco., 
Wheel Greases, cheap ; n &c.—Terms to 
street, Clayton, Manches 


Recipes for D 5 , Crystal Soap, Borax Soft Soa 
Laundry Blues, Black Le on ana Presses ler dame. -G. D., R 
a s 


and Water 
. 4, Walter- 


ipes for Archil Liquor, Paste, Archil Cudbear, 
Blue Archil, Indigo Bxtract, Resin, y Ta D., 4, Walter-street, 
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EARTHY AND OTHER MINERALS.” 


F it is true that the wealth of a nation is 
indicated by the magnitude of its com- 
merce, it is certain that the prosperity of a 
country depends mainly on the variety and 
extent of its natural productions and the 
manner in which they are utilised. It has 
been stated that the condition of the 
„chemical trade is practically an indica- 
tion of the commercial condition of this 
country, and, to a certain extent, the asser- 
tion is true; but chemical in this con- 
nection is a term of very wide meaning, for 
it includes not only those manufactures 
which deal with earthy and other minerals, 
but also those which are more properly 
designated metallurgical industries. The 
author of the work, the title of which we 
give below, has already published a treatise 
on ‘‘ Metalliferous Minerals and Mining 
(see p. 593, Vol. XXX.); but the present 
volume deals with a subject of even greater 
interest, for it describes the earthy minerals 
proper, then those which are compounds of 
earths. and alkalies, and, noticing at some 
length such elements as carbon and sulphur, 
concludes with brief accounts of those metal- 
liferous minerals which are distinguished by 
the extreme difficulty with which their 
metals are extracted and the rapidity with 
which the latter, when unalloyed, unite with 
oxygen. That, it will be seen, is a tolerably 
wide field; but though the work makes no 
pretensions to be a complete manual of 
mineralogy, it gives a sufficiently full 
account for those interested in mining pur- 
suits and for the eral reader in search 
of information. he volume opens with 
silicon, which, in one or other of its com- 
binations, forms the most abundant mineral 
in the 1 of the pa 5 Tal 
oxygen the position of being the princi 
element of the 64 already known. Silicon 
combined with oxygen in the proportion of 
52 to 48 forms about two-thirds of the crust 
of the earth, and is known as silica, the base 
of many more or less valuable natural pro- 
ducts. Inits pure state as rock crystal it 
stands high in the table of hardness, being 
7 as com with 10 for the diamond; 
and though infusible by itself, with soda it 
melts and forms glass. The behaviour of 
silica with the alkalies in the presence of 
heat and moisture has been exhaustively ex- 
amined by M. Daubrée, and his experiments 
leave no room to doubt that silica has been 
dissolved out of the older rocks by the action 
of soda and potash, in company with water 
at high temperature, and has been rede- 
posited in the various forms in which it 
occurs. The commonest of these is clay, a 
mixture of silica and alumina; the most 
5 porn in 1 05 the dissolved silica 
n mixed with iron, copper, manga- 
nese, &c., and under the ind tenes of heat 
and pressure has become crystallised into 
transparent forms, more or less pleasingly 
coloured. The clear white varieties of 
quartz are pure silica; but quartz is usually 
either smoky or tinged yellow or rose, 
5 8 nearly all shades of colour are to be 
found. Divided into the vitreous, chaloe- 
donic, and jaspery varieties, quartz or silica 
is well known as rock crystal and amethyst ; 
as chalcedony, spate, Hint, onyx, &c.; and 
a8 jasper, „Ko. The rock crystal is the 
material of which pebble spectacles ard 
prisms for optical instruments are made, and 
the clearest and finest specimens come from 
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Madagascar, where it is frequently found in | will probably die out in the presence 


blocks weighing from 50 to 100lb. The 
amethyst is quartz coloured with different 
shades of pale red to purplish blue and 
violet, owing to the presence of oxides of 
iron and manganese. Chalcedony ranges in 
colour from white through grey, green, and 
yellow to brown, and there are some bluish 
varieties not unfrequently ealled sapphire, 
which consists, however, mainly of alumina, 
and only about 5 per cent. of silica. In 
agate the colours are arranged in undu- 
latory and zigzag lines, while the onyx has 
them in horizontal layers, white, brown, or 
black. Jasper has the colours in bands, 
dots, stripes, or flames, while opal is a 
hardenéd paste of silica, with from 5 to 13 
cent. of water, milk-white or pearl-grey 
in tint usually, but possessing a remarkable 
wer of refracting the rays of light, and 
lashing with a rich variety ef colour as the 
position of the specimen is changed. Silica 
is most generally associated with alumina— 
e.g., in the shape of clay; but those two 
su ces combine to give us the 
more highly-prized gems, with the ex- 
ception of the diamond, and such useful 
materials as corundum, emery, tourmaline, 
and mica. The sapphire is generally com- 
posed of 92 per cent. of alumina, with 5 or 6 
per cent. of silica, and oxide of iron as the 
colouring agent; the ruby varies oonsider- 
ably ia composition, and frequently contains 
a large percentage of esia; topaz con- 
tains from 50 to 60 per cent. of alumina, 29 
to 34 per cent. of silica, and a quantity of 
fluorine ; while in the emerald and beryl the 
proportion of alumina is reduced to about 
6 per cent., and glucina in the proportion 
of about 12 per cent. helps the silica to form 
the substance of the gems. Pure alumina 
in the ine condition is called 
cerundum; in an impurer state and mixed 
with other substances it is well known as 
emery; but it is chiefly because it is the 
oxide of the metal aluminium that alumina 
is considered as one of the most valuable of 
the earthy minerals. The ether principal 
constituents of the rock masses are lime and 
magnesia, the former being an oxide of the 
metal calcium, while the latter is an oxide 
of the metal magnesium. Magnesia is an 
pr stoi component of c, steatite, 
orite, asbestos; meerschaum, &c., and 
imparts to those substances the i 
feel which is well known in 
the case of steatite and asbestos. The 
second Pe of the work deals with 
the haloid minerals, the most important 
of which is common salt. Under that 
heading, Mr. Davies gives an interesting 


account of the rise and propios of the 
Cheshire salt-maki industry, with a 
eological section of the country frem the 


wkstone Hills to Delamere and Peck- 
forton. The salt deposits of other parts of 
the United Kingdom are noticed with some 
detail, and there are useful notes on those 
of the Continent, and the various methods 
of obtaining chloride of sodium practised 
in different parts of the world. Mr. Davies 
supplies a section of the strata at the 
famous salt mine of Wieliczka, in Austria, 
and a plate of the Hill of Salt 
at Bahadur Khel, inthe Trans-Indus region, 
with a section through the locality. 
short chapter n nitrate of 8 d 
aya, , fluor spar, dnd alum 2 
is olowo by four devoted to that im- 
portant mineral phosphate of lime, so valu- 
able in the preparation of manures. Com- 
mencing with the phosphatic deposit 
of Canada, the oldest stratigraphically, 
the author gives an account, illustrated in 
many cases by sections and diagrams, of 
the principal known deposits in various 
of the world, from which we learn 

that, owing to the high royalty demanded 
by the landowner, English phosphate dig- 
ging is ceasing to be profitable in Cam- 
ridge, Suffolk, an Bedford, and 
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of s cheaper article from abroad. It is 
satisfactory to reflect that abundant sup- 
plies of this valuable, not to say indispen- 
sable, manure are available; but the 
geologist finds much to interest him in the 
fact that the phosphatic deposits of the 
Laurentian rocks of Canada and Norway 
are free from all traces of organic life, 
while in all the succeeding deposits, except 
those of Estremadura and Nassau, organic 
remains sre fourd in abundance. Of all 
the earthy minerals, however, the diamond 
is at once the most interesting and the 
most valuable from the commercial point of 
view. The diamond is pure crystallised 
cerbon, and is the principal amongst the 
carbonaceous substances which are classed 
as earthy minerals, It crystallises in several 
forms, and is often tinged yellow, green, 
red, orange, brown, and black; but when 
pure it is transparent, and is the hardest 
substance known. De Boordt, in 1607, 
suggested that the diamond is inflammable, 
and in 1673 Boyle proved that it is dissi- 
pated when exposed to great heat. Lavoi- 
sier determined that it is composed of carbon, 
and numerous experiments since have de- 
monstrated the fact that, chemically speak- 
ing, the valuable diamond is exactly identieal 
with a piece of coke. Mr. Davies says it is 
thought that the diamond is of vegetable 
origin, having been dissolved and redeposited 
in some such way as the rarer specimens of 
silica and alumina, which are known as gems; 
but on this point there is no evidence at all, 
and it is far more likely that diamonds are 
the results of the decomposition of carbonic 
acid under the combined influence of great 
heat and pressure. Mr. Davies gives much 
in ing information in connection with 
the statistics of diamond mining and the 
value and ownership of the most noted 
gems; but, so far as we have searched, has 
nothing to say about bort or carbonado, 
which is just at present attracting some 
attention in our columns. Next to the 
diamond the most interesting carbonaceous. 
substance is plumbago or graphite, which in 
its unmixed state is also carbon pure and 
simple, but it is generally found conjoined 
with more or less alumina, iron, lime, &c. 
It is used in the manufacture of the 
so-called ‘* blacklead ” pencil, and 
blacklead for polishing fire-grates, and, 
although it is carbon, for the construction 
of crucibles intended to withstand the most 
intense heat. Where it occurs in masses it 
is usually mixed with iron pyrites, alumina, 
quartz, &c., but like most other minerals, 
when found in cracks and cavities, where it 
has been presumably redeposited, is gener- 
ally pure. In New Mexico it is found in 
the coal-measures perfectly pure, intense 
heat having possibly driven off all bitumin- 
ous matter. Some of the plumbago found. 
in Ceylon only falls short of absolute poty 
by 050 per cent. of ash. Jet is another of 
the carbonaceous substances which has a 
certain amount of interest, although its onl 
use is for p ses of ornament. A 
specimen of Whitby jet contained 79°97 
carbon, 13°22 oxygen, 4°30 hydrogen, a 
little nitrogen and sulphur, and rather more 
than 1 per cent. of ash. Asphaltum has a 
tage of carbon, less oxygen 
and more hydrogen (as 8 rule), but the pro- 
rtions vary in specimens from different. 
ocalities ; while mineral caoutchouc, elater- 
ite, or elastic bitumen, is composed mainly 
of carbon with bydrogen and a little 
oxygen. Mr. Davies gives some useful notes. 
on the bituminous substances and the. 
distillation of oil from the shales, with geo- 
logical sections showing the position of the- 
mineral in different localities. Amber is- 
another carbonaceous substance in which 
the carbon is in the proportion of 72 per 
cent., with hydrogen and oxygen in equal 
amounte—viz., 10:5 per cent. It is most 
abundant on the Baltic coast of Germany, 
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where it is found imbedded in clay of Ter- 
tiary age, out of which it is washed by the 
sea; but it is also obtained direct by digging, 
some portions of the land in the peninsula 
of Samland yielding amber at the rate of 
half a pound to a pound per cubic foot. 
Amber is undoubtedly of vegetable origin, 
being a gum which exuded from a class of 
trees called amber-pines. Sulphur is an 
abundant mineral in nature, occurring some- 
times perfectly pure, or mixed with clay 
and bituminous substances, but is most ex- 
tensively associated with the ores of the 
metalliferous minerals—notably iron and 
copper. The bulk of the copper pyrites 
now used in Great Britain comes from Spain 
and Portugal, the principal district from 
which the rich mineral is obtained being 
situated on the boundary line between the 
two countries. A very good idea of the ex- 
traordinary nature of the deposit is given 
by a general view of the Rio Tinto Mines. 
The eee of the work deals with cer- 
tain metallic minerals, such as arsenic, 
cobalt, manganese, &c.; but as they are 
outside the title of this article, we must 
conclude with the intimation that,.as a com- 
poe volume to ‘‘ Metalliferous Minerals,” 

. Davies’s work on ‘‘ Earthy Minerals 
is a useful addition to our library, and may 
be referred to by the student who. wishes to 
know of what the earth’s crust is composed, 
and in what manner the various substances 
have been utilised by man. te the 08 


‘TECHNICAL EDUCATION AND THE 


APPRENTICESHIP SYSTEM. 
EF any permanent good is to be obtamed from 
the talk about technical education, it is time 
that some definite idea of what is meant by the 
phrase should be elicited. Every artisan and 
-mechanic who has “ served his time,” is supposed 
te be, and is to a certain extent, technically 
educated in the rules and methods of his trade ; 
but what is wanted is the technological edaca- 
tion of those who are to be the employers, foremen, 
and workmen of the future—that is to say, they 
must be instructed in the principles of the pro- 
cesses they are to tise, That is the object 
of the City and Guilds of London Institute, and 
if the shorter word “technical” is used in that con- 
nection, it includes all that is meant by techno- 
logical. In a paper read last week before the 
Society of Arts by Mr. Henry Cunynghame, the 
object to be aimed at is expressed in a few words: 
—‘ We require manual dexterity guided by wide 
views, and scientific knowledge accompanied by 
executive power.” The technical school cannot 
therefore take the place of the workshop, nor a 
technological course of instruction replace the 
apprenticeship system. In the report of the 
echnical Education Commission, however, it is 
recommended that not only should charitable 
endowments be applied to technical instruction, 
but even that local authorities should be 
empowered to establish, maintain, and contribute 
to the establishment and maintenance of technical 
scheolsand colleges—a proposal which is calculated 
to alarm the ratepayers, especially those who 
already grumble at the School-board rate. Seeing 
that the majority of those who form the working 
‘Classes leave school at the age of fourteen, there 
will be little spare time to instruct them in even 
tho rudiments of a handicraft, while to supplant 
the arenes system by technical training, 
schools may not be altogether profitable either to 
the pupils or to the trades into which they are to 
drafted. It is too often said that the system of 
training in olasses is superior to the . 
ship method, and so it undoubtedly is when com- 
pared to those instances in which apprentices were 
treated as errand boys and allowed to find out 
just what they could ; but that is not what is 
meant by the apprenticeship system, by the 
indentures of which an employer or master binds 
himself to teach all that art or mystery, &c. 
It is obviously to the interest of any firm employ- 
ing mechanics or artisans, to make the best they 
can of the raw material which comes to them in 
the shape of apprentices, for their reputation 
depends on the quality of their goods, or on the 
manner in which they do their work. It is for 
that reason so many firms have supported the 
technological examinations’ scheme of. the City 


and Guilds Institute, for they understand that 
the solution of the problem does not consist in 
replacing workshop training with classes and 
lectures, but in supplementing that training b 
theoretical ‘instruction at the period of life 
when the mind is most receptive. There is, 
however, a certain amount of technical instruc- 
tion, which, if it could be imparted in the school, 
would be of considerable advantage : we mean 
that kind of instruction and examination which 
would discover the bent of the youthful mind, 
and enable boys to form some idea of their own 
inclinations. In Mr, Cunynghame’s paper, how- 
ever, we find some useful hints in connection 
with technical classes and the cost of the scientific 
apparatus necessary, for which the work- 
ing classes cannot pay, and the expense of 
which it would not be fair to inflict upon the 
public. We quote a portion of the paper dealing 
with this point, because it will be found useful to 
many of our readers, some of whom, we are afraid, 
are not sufficiently aware that the majority of 
useful experiments can be performed with simple 
apparatus. People are not sufficiently aware, 
because they have not been taught, that as far as 
the verification of the theory of light goes, such 
wave-lengths can be measured with all theaccura 
that educational purposes require, with a small 
piece of a visiting card, a piece of fine wire gauze 
an inch a neta, and a two-foot rule, total cost, 
say, ld. the same way, a spectroscope can be 
made ont of paper tubes, cheap lenses, a few 
pieces of glass, and a little bisulphide of carbon, 
at a total cost of, say 5s., which will divide the D 
sodium line ina manner quite sufficient for the 
instruction of mechanics. ces of this kind 
might be multiplied indefinitely. There is no 
scientific instrument of any sort which cannot be 
made to serve for educational purposes, at a cost 
of as many shillings as it por costs pounds. 
But such a mode of study and teaching requires 
certain rules to be rigorously adhered to. the 
first place all lacquer, French polish, ornamental 
paint, and varnish, must be strictly discouraged, 
and even forbidden. The students must be 
taught not to spend one moment on ornamenta- 
tion of any kind. The one aim must be accurate 
fit and adjustment of essential parts, and absolute 
indifference to all others. This rule is harder to 
enforce in practice than might be imagined, 
When a new microscope comes home from the 
maker’s, its polished mahogany case is opened, 
and to the eyes of the beginner, a vision of 
splendour is revealed in the golden gleam of the 
shining lacquered brass. All he must 
studiously avoid. It is the mere joy of a child 
in a new toy. His only care or thought ought to 
be whether the lenses are optically true and 
achromatic, and, with these conditions satisfied, 
he should be carefully weaned from the prejudice 
in favour of varnish and veneer. ... The first bene- 
fit of the adoption of the system of ing the stu- 
dents construct their own apparatus is, therefore, 
economy. All that is needed is a store of flat 
glass, glass tubing, wood of different sizes, brass 
discs, screws, wire, and various chemicals, and a 
few simple tools, such asa fine tenon saw, pliers, 
and a few files, while, for general use, a glazier's 
diamond, a grindstone, and a large dividing pro- 
tractor, and steel scale, a pair of accurate 
es, and a few such apparatus, should be in 
every laboratory. . On the table I have herea 
sot of tools and chemicals with which many of 
the apparatus here before you were made, and 
which is amply sufficient to make all that are 
given in the list. The cost of the whole 
comes to £6 10s. In this way a sum of £20 
would go far to set up a technical class with the 
necessary tools and appliances, while if it were 
desired to do more elaborate work, the addition of 
a lathe, bench-vice, set of drills and other simple 
tools could be made for about £60. But not only 
is economy consulted by this system of teaching: 
the instruction is far more efficient. Sup 
for instance, it be desired to exhibit the qualities 
of polarised light. Whether will it be better to 
buy a shop-made polariscope with all the adj ust- 
ments already made, or to cause the student to 
place his reflector at the true polarising angle, to 
secure it there with neat pieces of cork and seal- 


ing wax, to place his bundle of microscope glass 


plates in a tube; again securing the proper angle 
of inclination, and to tinker up the instrument 
till it works, at an outlay for materials of, say, a 
shilling? Which of two students will use a 
really fine instrument the best P—one who has been 
trained in the manner here advocated, or one who 
has always been provided with instruments ready 
made?” In concluding his paper, Mr. Cunyng- 
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hame said“ Taattempt to do, at public expense, 
what can only be done in the workshop, is a mis- 
take : it will in its results, and it is unjust to 
expect the nation to pay for it.“ There is 
abundant means in this country for the technical 


or technological education of the masses, and the 
roblem is not 80 7700 ete! do it, as to how to 
it cheaply. ith re to the ee 
exhibited by Mr. Cunynghame, Prof. Guthrie 
said the author had spoken too alightingly of some 
of the instruments, for in Prof. Guthrie’s opinion 
such apparatus as was shown was far more 
scientifically and absolutely accurate than that 
which sould be produced by the ordinary optical 
instrument maker. It was simple in construc- 
tion, but truthful in conception, and withont any 
adornment. This method of bringing the hand 
and the mind to work together really lay at the 
basis of all true technical instruction; where the 
mind alone was employed, the knowledge acquired 
sarge away ; but when the mind and the hand 
been educated together, the knowledge was 
never forgotten. 


THE MANUFACTURE OF ILLUMINA- 
TING AND HEATING GAS 


MA processes for the manufacture of gas 
from water and its subsequent enrichment 
with hydrocarbons have been described in back 
volumes, but at the present time the United 
States seem to have a 0 te of new inven- 
tions in this connection, probably owing to the 
high price there harea for the ordinary coal- 
gas. Mr. Boult, of High Holborn, has recently 
atented in this country, on behalf of John 
on, of New York, an improved method of 
making illuminating and heating gas, the inven- 
tion being more immediately connected with that 
process and apparatus in which steam is decom- 
posed and bituminous coal is distilled in the same 
cupola or generating furnace; in which hydro- 
carbon oil is vaporised either in the generator or 
in a connected fixing-chamber which is heated 
by the waste gaseous products of combustion of 
the fuel in the generating-chamber ; and in which 
the resulting gases and vapours are combined and 
converted into a fixed gas in the heated fixing- 
chamber. The object of the invention is to im- 
prove the mannfacture of illuminating gas by so 
conducting the operation as to effect a t 
economy in the use of hydrocarbon liquid by 
which the gas is carburetted, that is, to prevent 
destructive decomposition or reduction te lamp- 
black or solid carbon, and consequent waste of 
the hydrocarbons which impart the illuminating 
quality to gas. Another object is to improve 
the apparatus in such manner as to better pre- 
Berve che g grate bars from the destructive action 
of steam and hot gases; to simplify and improve 
the coal- charging apparatus; and to provide a 
superheater so constructed and provided with 
discharge-pipes and valves that the carburetted 
may be discharged immediately upon being 
fixed, whereby injuriously long exposure of the 
hydrocarbons to a largs body of heated refractory 
material is avoided, and gas of more uniform 
quality and candle-power is produced. The 
illustration represents the generating and steam 
superheating chambers in vertical section. The 
erating apparatus G is compesed of two 
N or chambers, A A’, connected by a 
common base and freely communicating with 
each other above the grate C, which is common 
to both; and they are surmounted by steam 
superheating and decomposing chambers, BB 
connected by the necks b 6", The generators and 
superheaters are constructed of fire brick, 
covered by jackets of plate iron, and mounted on 
a brick or stone foundation. The decomposing 
chambers, A Al, are represented as independent 
structures, slightly separated from each other 
down to near their bases, a short distance above 
the grate—each having a distinct inclosing wall 
and jacket down to the arch o above the grate 
chamber, but it is obvious that they might both 
be built in one structure, inclosed in a common 
wall and covered by a single jacket, and separated 
by a division wall resting upon the arch e: this 
division wall might be strengthened and made 
tight by a central iron plate. The chambers, 
A A, have their bottoms curved and sloping from 
their outer sides down to the bottom of the ash- 
pit, in order to reduce the grate surface, and so 
that the chambers may be nrore readily cleaned. 
The ash-pit is divided into three separate com- 
artments by the partition walls, d dt, extending 
om front to rear thereof, so that the gases from 
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from one generating chamber are not allowed to 
pass down through thagrate, and thereby corrode 
and burn it out, but are compelled to pass above 
the grate to the adjoining generating chamber. 
Tight-fitting doors, a, close passages into each 
com ent of the ash-pit. The steem super- 
heating and decomposing chambers, B Bi, are 
connected with the generating chambers by con- 
tracted necks, b 5, and have near their bases 
arches of supporting the cellular brick- 
work, E Ei, and iron scrap; they are also pro- 
vided with short smoke stacks or passages, I I., 
having tight-fitting lids or caps; these passages 
mwa abl Ars ee to 5 to ‘the 
or the p ox laying, repairing, 
and cleaning the cellular brick-work, Steam 
pipes ee valves, f, are connected with the 
top of superheating chamber. A coal- 
charging hopper (not shown in the figure) com- 
nects by a chute with the u portion of each 
generator, and the hopper at its bottom a 
water-cooled valve, provided with a stem and 
operating lever. The conical portion of the 
hopper 18 5 of Leper 1 80 to hold 
a single charge o an chamber is sepa- 
rated from the main fuel chamber by a cut-off 
alide, constructed with separated bars like a grid- 
iron. The fuel chamber should be made 
enough to hold a number of charges of coal, and 
it is closed at the top by a 5 lid. An 
air- blast pipe, K, connects by branch, 
valve, x, with the base of each generating chamber 
below the grate, and by a branch, K!!, having 
heating chamber. A aliding oil supply pipe (aot 
en 5 idi il su pipe (not 
shown in the figure), having @ pi 2 0 ovat 
lever, NN through a stuffing-box and sleeve 
near base of each steam eating and 
decomposing chamber, to supply oil for enriching 
the gases passed from each generating chamber. 
When oil is admitted the supply-pipe 1s projected 
some distance into the chamber, in order that the 
oil may drop freely through the passage in the 
neck, ò or 5}, down into the rising and outgoing 
current of hot gas. Each erating chamber 
is provided with a number of openings, al, closed 


by 5 caps; one set just above the 


another set higher up, for the 
ion of bars to break ap the al cr coke, 


and break down the clinker. discharge-pipes, 
M X., having water-cooled valves, connect near 
the tops of the generating chambers, A Al, and 


with vertical stand-pipes (not shown). Pipes, 
M Mt, are for the escape of gases resulting from 
the decomposed steam, coal, and oil on their way 
to the fixing-chamber, and also for the escape of 

roducts of combustion. The superheating and 

ecomposing chambers have, connecting near 
their tops, the outlet - pipes, O Ot, having water- 
cooled valves leading to the stand-pipes, for the 
escape of products of combustion. The stand-. 
pipes connect at their lower ends with the base 
of the fixing chamber. The lower ends of the 
stand-pipes, from just above the connecting- 


pipes, Mi, downward, and where they are 
ex to the greatest heat, are lined 
with fire brick, while the u ends, 


through which but a small proportion of hot 
roducts pass, are simple iron pipes. The 

ing-chamber is constructed of firebrick, 
covered with a tight jacket of plate iron, and is 
mounted on a brick or stone foundation ; it is 


provided near the base with a perforated arch for | Prisms alll 


supporting the cellular brickwork filling. This 
brickwork is separated into three sections or 
bodies by intermediate s and at each space, 
above each body of bri rk there connects a 
gas eduction-pipe leading to the hydraulic seal- 
box. An air-blast pipe, having a valve, connects 
with the base of the fixi ber below the 


Fhe two 


ting gases up throug 
the other, while the fresh charge of amd 


ting | coal is also distilled alternately, first in one and 


then in the other chamber, but always being 
freshly charged into that chamber least highly 
heated, and up throngh which the gases are passed 
on their way to the one ye and fixing- 
chamber. A fire is first kin on the grate, 
and it is urged by air-blasts admitted through 
pipes, Kl, by opening valves, &, on each side of 
the grate, while fuel, preferably anthracite coal, 
or coke, is ually fed in, till a bed of highly- 
heated or incandescent fuel, several feet thick, 
isformed in each chamber. During the admission 
of the air-blasts below the grate, the cap of smoke 
stack is open, and at first the valves on outlet 
ipes, M M?, are opened for the escape of pro- 
ucts of combustion into fixing-chamber ; then, 
as the beds of fuel increase in the generators, 


i v 
pages ; and have 


and carbonic oxide is given off, air is admitted to 
the base of fixing-chamber, for causing complete 
combustion of the hot carbonic oxide, and thereby 
heating the refractory brickwork in the fixing- 
chamber. Near the end of the operation of 
heating up, air-blasts are admitted 58 
pipes, KI, into the bases of chambers, B Bi, for 
urning hot products therein, and heating the 
contained brickwork and iron scrap. The beds 
of fuel in the generators being raised to incan- 
descence, and all the chambers being properly 
heated, the valves of the air-blast pipes are 
closed, and other operations having been per- 
formed, steam is admitted by pipes, f, into the 
top of Sho yee RO a Pe B, Biche it is 
superheated and partially decomposed by Ə 
down through the highly-heated baci sore and 
iron scrap contained therein, and the resulting 
hydrogen and superheated steam are passed down 
into the incandescent fuel in chamber A, where 
decomposition is completed; the resulting gases 
passing below arch, e, and above the grate up 
through the hot fuel in chamber, Al, where any 
carbonic acid present is converted into carbònic 
oxide. The partitions, d, di, in the ash-pit pre- 
vent the current of gases from passing through 
and below the grate, whereby it is preserved 
from corrosion. About the time that steam is 


so great as to be destructive of the oil, it may be 
admitted at any desired point in the stand-pipe, 
or even into the flxing- chamber, for carburetting 
the gas. It is intended, however, that the gene- 
rating - chamber in which coal is last fed, and 
through, and out of which the gas is passed, 
shall not be at such high temperature as to change 
the hydrocarbons of the , or the liquid, into 
lamp black or hard carbon. The large volume 
of hydrogen entering from the adjacent chamber 
assists materially in ing the hy 

forward, and preventing them from burning. The 
iron, which is oxidised by the passage of steam 
through it, is revivified by carbonic oxide, the 
steam and U being taken in the reverse direc- 
tion, the alternating processes forming part of 
the claim in the patent. 


DE. HENRY DRAPER’S EXPERI- 
MENTS ON THE USE OF CARBON 
BISULPHIDE IN PRISMS.” 


fer photographs which were taken in the re- 
search on the presence of oxygen in the sun, 
in the earlier as well as in the later series of experi- 
ments, f were obtained by the use of two hollow 
i ed with carbon bisulphide. These prisms 
were loaned for this 


urpose by Mr. Rutherfurd, 
rate been made by him for producing his cele- 
brated solar prismatic spectrum. The 1 hic- 
work for the oxygen research was 
York in a back room of the third story of Dr. 
Draper’s residence. The temperature of this room 
proved to 7 e N . S 
hotographs, and especially the sharpness o — 
nition, being all that could de deslred. When, 
however, the preliminary experiments required for 
the continuation and extension of this research were 
undertaken in the new physical laboratory (which 
Dr. Draper had built above his stable in the rear of 
his house, and which was completed in 1880) it was 
found practically impossible to use carbon bisulphide 
prisms in this room owing to the rapid variations of 
the temperature there. No definition whatever 
could be obtained with the same prisms which had 
performed so well in the main house. In conse- 
quenoe, the use of these prisms had to be abandoned 
and a series of experiments was made to obtain the 
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+ The results which were obtained by Dr. Draper in 
his invest on the cause of the difficulties en- 
countered the use of carbon bisulphide in prisms 
seemed so valuable and so likely to be of ce to others 
engage’ in photographing the prismatic epectrun), that 
atthe suggestion 


of several of his scientific friends it was 
decided to publish them. At the request of Mrs. Draper, 
therefore, and with her kin collected 


à assistance, I have l 
from Dr. Draper’s copious notes the facta in relation tò 
his te are detailed in the following 

also made some supplementary 
measurements to test the efficiency of the apparatus.— 
Groace F. BaAXIMI. 
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spectrum by other means. First a Rutherfurd sil- | the amount of light transmitted by the bisulphide 


vered glass grating of 8,640 lines to the inch was 
employed, and subsequently a train of six flint-glass 
risms made by Steinheil and Joaned by Mr. Ruther- 
bard. With reference to these experiments, Dr. 
Draper says: The exposures required when using 
the silvered grating were so long that experimenta- 
tion was very tedious; but when, in addition, the 
definition did not equal that of the two bisulphide 
isms formerly used, a change became necessary. 
we could overcome the effect of temperature on 
bisulphide it would doubtless serve our p best, 
because it is more transparent, less coloured, and 
loses less light by reflection than glass prisms, since 
there are only two prisms needed to do the work of 
four flints. But the instability of a bisulphide train 
is so marked in the new laboratory on account of 
the fluctuations of temperature that we have not 
been able to depend uponit. Possibly, if the prisms 
were inclosed in cotton batting, or immersed in 
water, these difficulties might be overcome.“ 

With the flint prisms, the definition of the sun 
spectrum was excellent, but it was found a emer 
to get the line H on the photographic plate ugh 
the train. The silvered glass grating permitted 

spectrum from F to a long distance above H to be 
obtained at one exposure on an eight-inch plate; 
Dut the definition given by it on the sun spectrum 
- was inferior to that obtained with the prisms. The 
- definition of the flint train, however, good as it was, 
only equalled and did not surpass that of the bisul- 
-phide prisms used in the oxy research ; ‘‘ the 

Sefined,” Dr. Draper 


Thollon’s construction, made by Hilger, of London, 
and obtained from him by r. Draper when in 
Europe, early in 1879. This m consists of a 
-giass bottle having two plane sides making an angle 
f 90° with one another, upon which are cemented 
‘two prisms of flint glass four by two inches on the 


face, having each a angle of 18°. The 
refracting edges of these glass pronao opposed to 
that of the bisulphide prism. ce the 55 a ting 

o same 


angle of the compound prism is 64°. 
ifficulties were experienced with this prism as with 
the Rutherfard bisulphide prisms. Owing to the 
temperature variations, the spectrum lines were 
“ woolly,’ and no definition was possible. Dr. 
Draper says: The bisulphide prism touched with 
the finger or breathed on loses all definition at 


-as with the grating, led Dr. Draper to undertake an 
investigation into the causes of this unsteadiness of 
the bisulphide, with a view to remedying it if prac- 
tical 


ble. 

The same difficulty has been encountered by 
all experimenters who bave endeavoured to use 
disulphide prisms. Mr. Rutherfurd himself found 
it to be very serious, and M. Thollon says such 

isms must be protected carefully from tempera- 

variations. It was while using these prisms 
that Mr. Rutherfurd made an important observa- 
tion. He noticed that “ if a good prism which, with 


a high power, refuses to define the soda line (a more 


stringent test than solar lines) is violently shaken 
and then placed in position, it will for a few 
minutes define beautifully, but gradually settle into 
‘its former condition. It occurred to Dr. Draper, 
therefore, that possibly the stria caused by convec- 
tion currents produced by inequalities of tempera- 
ture, and which caused the bad definition, might 
‘destroyed by an active agitation of the liquid. 
Acting on this suggestion, on the 19th November, 
1881, he placed a small propeller wheel in the bisul- 
phide contained in the Thollon priem, ite shaft 
Passing out through the stopper. By means of a 


y 
small electric motor, this alla could be rotated | be 


with any convenient 8 . The result was mar- 
vellous; by thus keeping the liquid in agitation all 
inequalities in its density were prevented and the 
definition became excellent. On tue 21st November, 
with the stirrer revolving five times a second, the 
definition was so perfect that even with a faint 
flame the sodium line could be seen distinctly 
reversed. A series of comparisons was now under- 
taken between the train of Steinheil prisms and the 
Thollon prism as arranged with the stirrer. On 
December 2nd, using sunlight, the relative disper- 
sion of the two was found to be very nearly equal, 
the flint train giving perhaps one-eighth more; but 


prism was at least four times and in the region 
about G eight times as great as that obtained from 
the Steinheil prisms. 

But now another source of error was developed. 
Although when the propeler was running the 
definition of the bisulphide prism was not affected 
by changes of temperature, yet now these changes 
of temperature, by changing the refractive index of 
the liquid, caused a continual shifting of the 

sition of the lines in the trum, either in one 

irection or the other. It is obvious, therefore, 
that during an exposure of any considerable dura- 
tion, such as is often necessary with faint spectra, 
this change of position in the lines due to tempera- 
ture change would absolutely destroy the definition 
on the photographie plate. In the hope ef correct- 
ing this new difficulty, an even tempera box 
was constructed about the prism, and was filled with 
cotton. On the morning of December 8th it was 
found that the thermometer had fallen during tho 
night 9° F., and that the sodium lines had 
shifted toward the more refrangible end of the 
spectrum a distance of 0°75 inch.“ A direct 
experiment, made by placing a thermometer in the 
bisulphide, showed that for a change of 3°75° F. a 
change took place in the position of these lines of 
0°375in. The box containing the prism was then 
enlarged to 30in. on a side and a plate of iron 6in. 
square was let in to the bottom, and so 
that it could be heated by a gas flame. Subse- 
quently an iron tube closed at the upper end and 
gin. long was through the 7 and allowed 
to E 7in. into the box. The temperature 
within was regulated by two compound expansien 
bars made of strips of vulcanite and brass riveted 


together and included in the circuit of a battery | i 


and an electromagnet so arranged that when the 
ends of the bars came in contact as the temperature 
forned d th 8555 When the te perature al, 
own the gas. en m 
the circuit was opened and the gas was again turned 
on. On the léth of December the regulator was 
adjusted for 77° F., the temperature of the room 
g 6329 F. After four hours the sodium lines 
ceased to move towards the red; but, until the 
stirrer was started, the definition was bad and the 
lines could not be separated. On the toning pi 
December 20th the thermometer in the box 
fallon over ht from 79° to 65° F., and the 
sodium lines 
the spectrum a distance of 1:376in. On turning on 
the heat, the prism did not appear to feel the effect 
for half an hour. Then the lines began to move 
toward the red end of the spectrum and continued 
to do so for more than five hours. On turning off 
the heat, the lines to recede in half an hour; 


but although it was again turned on, did not 
become statio for anhour. On the the 
and asecond box 


even temperature box was 

constructed within it, the space between the two 
i filled with cotton. Oa the 29th the re- 

gue r was started at 7 a.m. At 1 p.m. the 
m 


p.m. 
ture became stationary at 70° F., and the 
remained at rest for two hours. On the 

morning of January 1 153 the temperature of 
the box was 64° F., ha cooled from 720 F. over 
night, and the sodiam lines had moved a distance 


receded toward the violet end of | th 


lateral opening until the temperature has fallen 
sufficiently to 8 the 5 and open 
ircuit. No experiments wi is apparatus 
are recorded in the note-books. $ 

On the 27th of December, 1884, the apparatus 
was put in order, and some experiments were 0 
with it for the purposes of testing its efficiency. 
The automatic arrangement for regulating the heat 
was easily adjusted and found to work well. The 
definition of the sodium lines, which at first was 
very bad, became admirable in a few moments after 
starting the stirrer. On the 30th the first sys- 
tematic test was made with it. The gas was 
‘lighted at 9 o’clock a.m., and at IIh. 20m. the 
temperature of the box was 67:5° F. The cross wires 
of a small telescope were then set on the less re- 


required 19, the fourth 35 minutes, and ‘the fifth 
49 minutes. A centi 
tenths was then p 


change of this amount required 41 minutes, the 
thermometer showing no change. At lh. 2m. 
a.m. the spectrum had again ted by a distance 
equal to that between the components of the sodium 
line, but had required 97 minutes to accomplish it, 
o thermometer reading 22°3° C. at the beginning 
and at the close of the experiment. The latter 
part of the time the s shifted by only the 
width of one of the components in an hour. a 
second e iment an hour and six minutes was 
required for this amount of displacement. The 
thermostat was then left in action over night. At 
9h. 10m. the next morning the thermometer read 
22° C., not having pte tibly changed since the 
last reading, while ium lines had shifted in 
seven hours by only a little more than the distance 
between them. 

The gas was then turned off and the entire 
apparatus allowed to remain at rest for several 
days, the temperature of the box, the position of 
the sodium lines, and their definition being ob- 
served by Mrs. Draper from time to time. The 
following are the values obtained: | 


Temp. of Temp. of 
Date. Time. Room. Box. Definition. Displacement. 
Dec. 31st. 10 p.m. 68° F. 18:2° C Excellent. 1°26 inches. 
Jan. lst. 12 m. 69° F. 18 4° 0 5 1:166 „ 

a 3 p.m. 68° F. 18°6° C j 1'083 „ 
Jan. 2nd. 10.45 a.m. 66° F. 130°C Good. 2'416 „ 
Jan. 4th. 12.30 p.m. 60° F. 9 6°C. Fair. 3583 „, 

ii 4.40 p.m. 99 70 Excellent. 3583 „ 

(Gas lighted in thermostat.) 

j 7.30 p.m. 50°F. „ 1562 C. Eutirely gone. 2 083 „, 

Jan. 5th 10.25 a.m. 50 F. 9:4° C. Excellent. — 
(Gas lighted in thermostat.) 

5 10.30 a.m. 60° F. 10 2° C. Fair. — 

10.45 a.m. j 10 9° O. Bad — 


10.55 a.m. 


12˙2 C. Eatirely gone. 


(Started the motor and in five minutes the definition was good. Put out gas and a few minutes 


later stopped the monr Definition lessened very slowly.) 


5 15 a.m. 50° F 
of 1‘8in. From these experiments, the conclusion 
was reached that if a change of over 10° F. is to 
be made in the box, it is doubtful whether with 
this apparatus the spectrum can be made station- 
ary on the same day. The heat was, therefore, left 
on over night, and the temperature was found to 
readily controlled the next day. There were 
flactuations of course, but they were not enough 
to injure the definition if the exposure was 
not over 15 or 20 minutes. On the 25th of 
January some changes were made in the heating 
tube by placing a funnel upon its lower end, by 
continuing it up through the top of the box, and by 
naag an opening on one side of it within the 
box. relay was also arranged with a damper so 
as to close the top of this tube whenever the circuit 


© These measurementa were made by Mr. C. D. Chap- 
man, wo at that time was acting as Dr. D aper's 
assistan 


11:2°C. Entirely gone. — 
The resulte which have been given in the pre- 

| ceding es seem to have a two-fold bearing. In 
the firs p they prove that by the simple ex- 
pedient of stirring the liquid in a prism by means 
of a propeller or other device, so as to keep it in 
active motion, all stris due to temperature 
changes may be vented and the definition 
rendered perfect. Even carbon bisulphide, whose 
extreme mobility and high expansion-coefficiert 
make it extremely sensitive to variations of tem- 
perature, may be made in this way te give the 
most admirable definition; so complete, indeed, 
that in the spectrum given by such a prism a fine 
reversed line has been seen in one of the com- 
ponents of the sodium line. The practical value of 
this simple device is very considerable. The Thollon 
bisulphide prism above mentioned, while giving 
7-8ths as much dispersion as six flint prisms, gives 
four times the light in the entire spectram and 
eight times the light in the region nearG. For 
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otographio purposes, now that the definition can 
ke made N sharp and the shifting pre- 
vented, this prism must replace trains of 
prisms, and even gratings unless these are of large 
size er used with telescopes of proportionately 

apertures. 

n the second place thie investigation has called 
attention in a very marked manner to the change 
in refracting power with change of temperature. 
This subject has already been discussed with re- 
ference to liquide by several authors, especially by 
Gladstone and Dale in 1858, and with reference to 

by Mendenhall in 1876 and Hastings in 1878 

th these physicists confirm the statement of 
Arago and Neumann that for glass the law is pre- 
y the reverse of that given for liquids, and that 

the refractive index increases with the temperature. 
Mendenhall calls attention to the effect of this 
change upon the determination of the position of 
spectram especially with a train of prisms, 
and suggests that it 


may account for the discrepan- 
cies observed in the 


ues given by different ob- 
servers for the same line. In the case 
of the Thollon prism describsd in this 
paper, it will be observed that the deviation, 
and consequently the refractive index, increases ina 
very marked manner as the temperature diminishes ; 
confirming Gladstone and Dale’s law for carbon 
bisulphide. When ths prism was cooled from 22° 
C. to 9°6°, the double sodium lins moved toward the 
violet end of the spectrum over a distance of 
3°683in.* As Mende has shown that nochange 
takes place in the angle of a g’ass prism with change 
of temperature, it follows that the flint-glass 
prisms composing the sides of the Tnollon prism 
change only in their «p:cific refraction with change 
of temperature. Hence the change of the refractive 
index observed in this prism as above stated is a 
differential result due to the excess of the change in 
the index of the bisulphide in one direction over 
that of the flint glass in the other. 

Moreover it now been most clearly shown 
that by means of a suitable thermostatic arrange- 
ment it is quiet possible to preserve the tempera- 
tare of the prism so uniform that no material 
change of position shall take place in the spectrum 
lines, at least during any reasonable exposure. 
The numerical results abovegiven prove that in the 
apparatus as arranged by Dr. Draper the tempera- 
ture did not vary 0:1° C. for more than seven hours, 
and that during that time the sodium lines did not 
change their position by an amount equal to the 
distance between them. Hence this source of diffi- 
culty, oe 20 porous in spectrum 
especially when the exposure is a 
entirely obviated. ai B 

These experiments, moreover, confirm the opinion 
that the irregularities in the bisulphide, which are 
the cause of its bad definition, are produced by an 
inequality between the temperature of the liquid 
and that of its inclosing vessel, thus producing oon- 
vection currents in the liquid. So long as the 
temperatures of the prism and of its contents rise 
and fall together, and with the surrounding objects, 
so long the definition remains perfect, notwith- 


hotography, 
ong one, is 


currents ap and spoil the definition. As this 
is the condition in most working laboratories, the 
advantages there of a method of completely obviat- 
ing the evil by agitation enables the experimenter 
to secure ood definition with any changes of tem- 
perature. But now these changes of temperature, 
though they cannot produce bad definition, do 
cause shifting of the lines. The even temperature 
box already described cures this trouble completely. 
When this box has been at a constant temperature 
for a sufficient time, the definition is good even 
without the stirrer. Even when the temperature 
of the box is changing quite rapidly, good definition 
can be always e by starting the stirrer. 

It will over be a source of proround re to the 
many friends of Dr. Henry Draper that he did not 
livo to complete the research to which the foregoing 
investigation was preliminary. With his new and 
admirably equipped laboratory, and with this 
powerful and thoroughly corrected photographic 


spectroscope at his command as one of its first: 


fruits, no one can doubt that he would have 
secured with it results of the highest value to astro- 
nomical, and especially to solar, physics. 


ADJUSTABLE BEADING, RABBET- 


ING, AND SLITTINd PLANE. 


1 tool shown in the annexed engravings has 
been patented in the United States by Mr. 
Franks, and is one of merit, covering a large field 


Ay inde am and being very efficient in each, 
ides being light and handy and occupying much 

*In the earlier series of experiments the change in posi 
tion of the Na lines was very closely Olin. for one degree 
Fahrenheit. In the later series it was almost exa*tly 
03 n. for one degree Centigrade. The results of the two 


series cannot be compared together owing to a change in 
the adj ur ment of the apparatus during the interval. 
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less room in the toolbox than would be required 
for the several tools whose place it fills. Fig. 1 is 
a side, and Fig. 2 a top view of the tool as a whole. 
Pieces A and 5 form the body of the plane, between 
which the bits and the tools are carried, except the 
slitting knife, which-is carried by A above. the 
figure, T is a beading tool shown in position, having a 
bearing orseating in both A and B, so as to support 
it on both sides, and being locked in position by the 
thread screw C. At G is a de gauge, which is 
moved over into the hole at D, when that position 
is most suitable for the kind of work in hand. 
Piece B is made adjustable in its distance from 
so as to accommodate different widths of bits by 
sliding it on the arms M, securing it in its adjusted 
position by the set-screws S. Similarly, the fence F 
slides on arms M, and is secured in its adjusted 
position by the set-screws H, thus enabling it to 
regulate the distance from the edge of the board at 
which the bits shall operate, and also to guide the 
bits trae to the edge of the board or work. F is 
provided with an upper and a lower power of holes, 
so that it may be set on the arms H at two different 
heights, as may best suit the nature of the work. 
W in Fig 1 is a spur for cntting the end grain of the 
wood in advance of the bit, as it is necessary on 
dado and othercross-grain work. The construction 
of the spur is seen more clearly in Fig. 3. The 
ieces A and B are provided with a recess, neve 
our arms or branches, while the spur itself has bu 
three, so that the spur may be set as in Fig. 1, and 
be out of action ; its screw being loosened, it ma 
be given a half-turn, so that one of its arms 
come below B, asat X in Fig. 5. The cutting edges 
of the spurs come y flush with the outside 
faces of A and B, and the bits are so held in their 
seats that their edges also come exactly fiush with 
their outside faces, which therefore act as guides to 
the bit. Fig. 4 showsa plough in position on the 


A,| gauge meeting the surface of the work. 


work, A and B being shown in section. It is seen 
that their inner edges being bevelled will, in usin 
a beading tool, act as a gauge regulating the d 

of the cut, which will equal the amount to which 
the cntting of the bit projects beyond the 
bevels of Aand B. Similarly in grooving or plough- 


ing, the amount to which the bit poin ow 
lowest points or edges of A and B tes the 
thickness of the shaving, and as A and B follow the 


bit into the work, the blade being once set, the 
work may proceed without altering or touching che 
bit, which will operate until prevented by the a 


inciple of the side pieces A and B entering the 
york with the bit as being adjustable in width 
a to suit various 7 o ary gives to ape — 

0 ca to serve for a very wide range of work. 
It if be gen that this tool, which is made by the 
Stanley Rule and Level Company, of New 4 15 is 
capable of doing a great variety of work, and it is 
supplied with nine bits, nine beading tools, and a 
tonguing bit, provided with an adjustable depth 
gauge. 


PROF. LANGLEY ON THE SOLAR 


RAYS AND THE ATMOSPHERE. 


T the Royal Institution Prof. Langley, of the 

heny Observatory, Pennsylvania, recenti 

elivered his promised lecture on Bunlight, an 
its Absorption by the Earth’s Atmosphere,’’ in the 
course of which he said that Plato once asked what 
would be the feelings of a man who had lived ina 
cavern all his life when he was brought for the 
first time out into the glorious sunlight? Are not 
the dwellers upon earth somewhat in the same 


dition? The sua per ag i oy of the 
atmosphere above aa deceptive in many ways; 
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‘we have never seen the sun as it really is, and 
there is reason to suppose that the true oolour of 
the sun is blue, or bluish white. Our atmosphere 
. forms a kind of coloured ceiling, so we do not see 
the normal colour of the sun; if we lived always 
under a transparent roof of a red colour, should we 
not believe the colour of the sun to be red, because 
we had never had an opportunity of getting out- 
side the roof? Might not some of those fishes with 
large eyes, dredged up from great depths, have 
been of opinion that the gun has a ish hue? 
His own researches tended to prove that our atmo- 
here has an orange tioge, and that the rays of 
ihe sun, with their large proportion of blue, reach 
the surface of the earth of the colour we call white. 
1s the experience of every one, in all parts of the 
world, that when the sun is low on the horizon his 


Bent, ; aa he arene 3 that he was using blue 
wW appeared nearly white upon the screen 
because he passed it through orice lass, repre- 
senting the atmosphere of the earth. fa analysin 

light, a glass prism squeezes the rays of the red en 

of the spectrum together; a Rowland’s grating 
gives the effect of twenty or thirty risms, without 
unduly oe ere g the red end of the spectrum; 
the one he held in his hand contained a hundred 
lines within the width of a single human hair. 
When measuring the influence of tite invisible ultra- 
red rays, they had to work in the dark; he found 
that the thermopile was not sensitive enough for 
the purpose, so invented the bolometer, in which 
an infinitely fine wire of platinum, or iron, has its 
temperature changed in different parts of thé spec- 
trum; as its temperature changes, it varies in 
-electrical conductivity, and thə amount of such 
change is indicated on a very sensitive galvano- 
meter. An iron wire, sometimes used in the 
bolometer, was made by him out of a leaf of iron a0 
thin that 16, 000 would occupy but lin. ; these 
leaves were made in a competition between English 
and American iron manufacturers. To get as high 
as he could above the bottom of the earth’s atmo- 
sphere, he at first thought of the Peak of Teneriffe, 
but it was too cloudy there; the same objection 
applied to the Rocky Mountains; he wanted the 
-driest place he could get. As he had a military 
escort to help him, one of the peaks of the Allegheny 
Mountains, in California, was chosen, where the 
mountains rise from a torrid, burni desert, 
peopled only with grey rattlesnakes with a most 
venomous bite—a desert dotted with the skeletons of 
animals and emi 


rose 12,000ft. above the plain and 15,000ft. above 
2 2 7 

tanning them like Indians, and the first forest trees 
egan to grow only at a height of 6,000ft. above 
that level. It took four days to climb the mountain, 
and the mules, which carried the instruments, 
ascended bya longer route. Measurements of the 
heating power of different parts of the spectrum 
were taken at the top and bottom of this mountain, 
with the result that at the higher station he found 
the ultra-red end greatly elongated. He measured 
e heating ower of rays far beyond the point 
where the 7a liation had been previously thought to 
cease, and beyond the point where Captain Abney 
had photographed them with so muc on: 
He had also discovered that some of the blue rays 
were ten to twenty times more intense at the top 
of the mountain than at the bottom. His expedi- 
tion to Mount Whitney had discovered that without 
the protecting veil of aqueous vapour in the atmo- 
sphere merc would freeze in the direct rays of 
sun, also that the power of the solar radiation 
been previously underestimated, likewise that 

the absorption of the atmosphere is nearly double 
that previously supposed. me of these experi- 


ments were carried on at the expense of a citizen of 
Pittsburgh. 


SOLDERING AND REPAIRING 
PLATINUM VESSELS IN THE 
LABORATORY.” 


T frequently ha in the laboratory that 
platinum vessels, after long - continued use, 
to show signs of wear, and become perforated 
th minute pinholes. When they have reached 
this stage they are usually accounted of no further 
utility, and are of as scrap; not that it is 
impossible to repair them —for with finegold wire and 
an oxyhydrogen jet this is easily feasible—but that 
the proper appliances and skill are not in possession 
of all. Irrespective of the 1 ape of the 
hydrogen jet, it is rather difficult without long 
practice to hold the end of the fine wire precisel 
over the aperture and to keep it in position. 1 
to me that if the gold in a f nely - divided 


0 By J. W. PRATT, F. C. S., in the Chemical News, 
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condition could be placed in very intimate contact 
with the platinum, judging from the fusibility 
of gold-platinum alloys, union could be effected at 


a lower temperature over the ordinary blow- 
the experiment, and found t 


pipe. Itri e suppo- 
sition correct. The substance I used was aurio 
chloride, AuCl,, which, as is well known, splits up 
on heating, first into aurous chloride, and at a 
higher temperature gives off all its chlorine and 
leaves metallic gold. Operating on a perforated 
platinum basin, in the first instance, I placed a few 
milligrammes of the aurous chloride from a 15-grain 
tabe precisely over the perforation, and then gently 
heated to about 200° C. till the salt melted and ran 


throngh the holes. A little further heating caused | main socket 


the reduced gold to solidify on each side of the 
basin. The blowpipe was now brought to bear on 
the bottom of the dish, right over the particular 
spots it was wished to solder, and in a few moments, 
ata yellow-red heat (in daylight), the gold was 
seen to run.“ On the vessel immediately 
withdrawn a very neat soldering wasevident. The 
operation was repeated several times, till in a few 
minutes the dish been rendered quite tight and 
Saar th Id ealt in this the principal 
g the gold sa way the ci 
difficulty experienced in holding gold wire un- 
flinchingly in the exact position vanishes, while only 
a pomperatvely low temperature and small amount 
of gold is necessary. Care must be taken to with- 
draw the platinum from the flame just at the 
moment the gold is seen to for if the heat be 
continued longer the gold alloys with a larger surface 
of platinum spreads, and leaves the aperture empty. 
As in the case of all gold-soldered vessels, the 
article cannot afterwards be safely exposed to a 
temperature higher than that at which the solderin 
was effected, and on this account it is advisable to 
use as small an amount of auric chloride as possible. 
When the perforations are of comparatively 
size the repairing is not so easy, Ph Be the auric 
chloride, on fusing, refusing to fill them. I find 
however, that if some spongy platinum be mixed 
witha few milligrammes of the gold salt, pressed into 
pl ink otation, and heat applied as directed, a very 
good soldering can be effected. It is well to hammer 
the surface of the platinum while hot, so as to 
secure perfect union and welding of the two sur- 
faces. This may be done in a few minutes in such 
a manner as to render the repair indistinguishable. 
Strips of platinum may be joined together in much 
the same way as y deacribed. A fow crystals 
of aurio chloride placed on each clean surface and 
gently heated till nearly black, then bound together, 
and further heated for a few moments in the blow- 
pipe flame. Rings and tubes can also be formed on 
a mandrel, and soldered in the same fashion, and 
the chemist thus enabled to build uo small pieces of 
apparatus from sheet platinum in the laboratory. 


BIRKMANN’S LATHE AND DRILL 
PRESS CHUCK. 

f Rage chuck, the invention of George Birkmann, 

r 

in é 

t consists of a conical ye adapted to be screwed 
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It the spindle, or to be otherwise attached to either 
the loose or fast spindle. This sleeve is connected 
by means of a screw collar with a cylindrical socket 
adapted to receive smaller sockets or bushings for 
holding pieces of different sizes. Fig. 1 is a section 
of chuck with detachable sockets in place, Fig Ia, a 
side view of the smallest tool socket; Fig. 2 is a 
section of the chuck arranged to hold a shaft ; Fig. 3 
represents the chuck attached to the tail stock 
dle of a lathe, and Fig. 4 is an end elevation and 
part section of chuck. In these engravings A 
resents the conical sleeve that screws to the 
spindle S, shown in Figs. 1 and 2 ; C is the threaded 
collar that holds the main socket D in place. The 
receives one or more er sockets, 
D,, D*, D2, as clearly shown. When the chuck is 
to be used for shafts, cylinders, sockets E, Fig. 2 
are used, which are secured by set screws ; collar E! 
prevents longitudinal motion. Fig. 3, representing 
the chuck on the tool spindle, requires no explana- 
tion. This chuck, we (American Machinist) are 
informed by Mr. Birkmann, isin use by himself and 
others for various kinds of work for which it is 
suited with satisfactory results. 


Mercurio Ohloride as a Disinfectant.—Dr. 
George M. Sternberg, in his recent reports to the 
American Pablic Health Association, confirms the 
opinion arrived at of late years in more than one 
quarter as to the very powerful antiseptic action of 
perchloride of mercury. He relates experiments in 
proof of the inhibiting action of very dilate solu- 
tions upon the development of the bacilli of anthrax 
and other i and sums up his con- 
clusions thus:—‘* Mercuric chloride, in aqueous 
solution, in the N of 1 in 10,000, aS reli- 


able agent for the destruction of microc and 
bacilli in active growth not containing spores; and 


in the proportion of 1 in 1,000 it destroys the 
spores of bacilli, provided that the micro-organisms 
to be destroyed are fairly exposed to its action for 
a sufficient length of time. A standard solution 
of 1 in 1,000 may be safely recommended for the 
disinfection of g and clothing which can be 
washed, for washing the floors and walls of infected 
apartments, for disinfecting the hands and instru- 
ments of surgeons and gynscologists, and as a dis- 
infecting wash for superficial wounds or mucous 
surfaces. For continuous application to wounds, 
Ko., a solution of 1 in 10,000, or less, should be 
effective. A standard solution of 1 in 600, with the 
same quantity of potassium permanganate, may b 
safel havc iba A for the disinfection of Muid 
f discharges, and other fluid material supposed 
to contained ‘ disease germs,’ provided the time of 
exposure is not less than two hours, and the 
quantity of material to be disinfected is not in 
excess of that of the standard solution used.” 


In Prussia all express trains are to be 
with means of communication before the aaa of 
the current year, an other passenger trains 
within a as papia The Prussian railways simply 
use a running outside and just above the level 
of the window. This cord is to be connected with 
the locomotive whistle for giving the signal. 
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SCIENTIFIC NEWS. 


To death is announced, 
of 28, of Mr. Alan 
several well-known works on colliery ventilation, 
mining accidents, and lately of the“ Principles 
of Civil Engineering as applied to Agriculture 
and Estate Management.” He was also the in- 
ventor of apparatus for saving life and prevent- 
ing accidents in mines. 
The death is also announced of Mr. J. 
D Aguilar Samuda, the famous shipbuilder of 
Millwall. i l 


at the untimely age 


The results of a large number of observations 
_ of comets and small planets made during 1884 at 
the Vienna Observatory are given in Nos, 2658-9 
of the Astronomische Nachrichten, which also 
Contain a series of observations of Hyperion 
made at Washington in 1881-1885 by Prof. 
Asaph Hall. 


It has been pointed out that at the time of 
totality in the solar eclipse of Sept. 9 next, 


Jupiter will be within the coronal limits. At 


the middle of the eclipse, as observed from 
Castle Point, south-east coast of the North 
Island, New Zealand, the distance of Jupiter 
from the moon’s limb will be 46’. Saturn was 
within the coronal limits during the eclipse of 


Dec., 1870, but does not appear to have been 
observed. oe 


The two small Planeta, Nos. 245 and 247, dis- 
covered respectively by Mr. Pogson, of Madras, 
on Feb. 6, and by Dr. Luther, of Düsseldorf, on 
March 14, have been named Vera and Kukrate. 


The arrangements for the meeting of the 
British Association at Aberdeen in September 
next are being completed, in accordance with the 
suggestions of Prof. Bonney. Upwards of 
£2,000 has been promised to the guarantee fund. 
The Artista’ Society will hold its exhibition 
during the meeting instead of. in the summer, 
and it will be free to members of the Associa- 
tion ; natural history and archæological exhibi- 
tions have also been suggested. 

The next meeting of the American Association 
will be held at Ann Arbor, Michigan, com- 
mencing August 26, - 


The Hon. Donald A. Smith has since September 
last given to McGill College, Montreal, the sum 
of 524,000 for the establishment of separate 
lectures for women preparing for the B.A. or 
equivalent degree. 


Piss R. Meldola has been appointed Professor 


Mr. Shelford Bidwell, M.A., read a paper 
before the Royal Society last week ‘On the 
Changes Produced by etisation in the 

of Rods of Iron, Steel, and Nickel.” He 


etising force, and if that is passed the 
elongation is diminished in proportion as the 
magnetising force increases. The amount of the 
maximum elongation a 
as the square root of the diameter of the rod. In 
soft steel sr a por are produces elongation ; 
and with a 5 critical value of the 
magnetising force becomes igh. In soft 
steel a temporary elongation once poll ma 
be maintained by a magnetising force too 

in itself to produce any elongation, Nickel con- 
tinues to retract with magnetising forces far 
exceeding those which produce the maximum 
elongation of iron. The greatest observed re- 
traction of nickel is more than three times the 
maximum observed elongation of iron, and the 
limit has not yet been reached. 


Part VI. of the third volume of the Journal 
of the Liverpool Astronomical Society contains a 
iety of short papers on astronomical subjects, 
and an interesting report on the Planetary Sec- 
tion, with observations of Saturn by the members 
of the Section. 


At the meeting of the San Francisco Micro- 
scopical Society on March 11, Dr. Mouser ex- 
hibited his Thoma microtome, the construction 
of which is based on the principle that a body 

iding between two inclined planes and touch- 
ing latter at five points only, will slide 
evenly and exactly over such planos, even if they 
are not geometrically true. A knifo attached to 
such a carrier will therefore always cut per- 
fectly parallel sections, and well-hardened 


Bagot, the author of 


Chemistry in the Finsbury Technical Col-. 


ppears to vary inversely | guard 
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tissues have been cut as thin as -002mm. Mr. 
Breckenfeld, the secretary, exhibited a gradu- 
ated “ blue-glass modifier,” which consists of a 
glass disc revolving upon an adapter under the 
stage of the microscope. It is „ flashed’ from 
clear glass to dark blue, and one-half of its sur- 
face being lightly ground, any desired tint of 
field may be obtained, from white to deep blue, 
either transparent or translucent, by merely re- 
volving the diac. 

At the meeting held on March 25 Mr. 
Berteling gave a demonstration of the capabili- 
ties of a new ophthalmoscope. A small circular 
film of thin glass is adjusted in the main axis of 
the instrument at such an angle, that, while it 
does not obstruct the rays of light illuminating 
the interior of the eye under examination, it re- 
flects the image ‘of the brightly illuminated 
“ optic disc, which image is then amplified by a 
suitable lens system. In this way, a most 
thorough examination of the interior of the eye 
can be made with perfect comfort to the patient 
and without , manipulative difficulty to the 
operator. 

Dr. C. P. Bates exhibited a “ warm stage,” 
for use in the study of bacteria and similar 
organisms, The cell is laid upon a wooden slide 
resting on the stage, which slide has a central 
perforation for admitting the rays necessary for 
illumination, and is heated by two twisted copper 
wires, which form a loop directly under the cul- 
ture cell, and then, passing out of the slide at 


either end, meet directly in front of it, and are | po 


there again joined and prolonged a distance of 
several inches. The free end is made to pass 
through the perforated chimney of a small lamp, 
and by adjusting the flame of this along the wire, 
the temperature of the culture cell may be 
raised or lowered until the desired point is 
reached. A delicate thermometer, adjustable 
on the slide, registers the temperature with great 
exactness. By the peculiar arrangement of the 
wires, the entire slide is heated with absolute 
uniformity. 

M. J. Héricourt has presented a paper to the 
Paris Academy of Sciences, in which he states 
that in all waters, whatever their origin, there 
exist curved bacilli of variable forms and dimen- 
sions, among which those of the type described 
as choleriform are constantly found. The curved 
bacilli do not exist in the atmosphere under their 
characteristic form; they are there, however, in 
the state of germs. substances capable of 
serving as nutriment to germs or bacteria contain 
curved bacilli. 


M. Scheurer-Kastner read a paper beforo the 
Paris Academy of Sciences in which he stated 
that the heat of combustion of coal is much higher 
than has hitherto been supposed. 


Water-gas asan illuminant has been condemned 
by the Massachusetts Board of Health on account 
ob the large quantity (30 per cent.) of carbonic 
oxide it contains. Water-gas is odourless; and 
carbonic oxide being a deadly poison, it is con- 
sidered risky to permit the general use of the 


gas. Coal-gas contains about 7 per cent. of car- 


bonic oxide, but its odour is a sufficient safe- 
. Water-gas can, however, be used with 
safety by impregnating it with some powerful 
odour ; and by using it to heat incandescent caps 
of magnesia wire, it produces a brilliant and 
economical light. 

The Alaska has been fitted with a new rudder 
in the United States. Its total weight is 15 tons, 
and it is stated that it is the largest piece of work 
of the kind ever made in America. 

A ei ee a | 


The Franklin Institute’s % Novelty ” Ex- 
hibition.—The Franklin Institute 


has been issued giving 
information to the public. The new exhibition will 
be known as the “Novelties Exhibition,” and will 
open on Sept 15 and will close on Oct. 31. Its 
exhibits will. be restricted to such recent discoveries 
and inventions in the sciences, arts, and manufac- 
tures as are worthy, by reason of merit, to be ad- 
mitted. Application for space can be 
and in announcing their 
sa 
latitude in 


second, the 


made. 


(letter 24100, p. 
March 14th. T, 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible the opinions o 
we correspondents. The Editor resp ully requests thas 
communications should be drawn up as briefly as possible.) 

AB communications shouid be addressed to the EDITOR of 
he Evouise Muonanio, 332, Strund, W.O. 

An Oheques and Post-ofics Ordera to be made payable to 
Passuors Evwanrps, 

„In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige 
mentioning the number of the Letter, as wol as the 
which tt appears, 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not 
only, but in all other subjects: For moh a 

ve some 


J. 


ba wledge and experience of the 
nathre of such a person or such a fountain, that aa to 
other thi more than what everybod 
and yet, to keep a clutter with this little pittance of his, 
will F & vies 
from whence great 
= 8 

% HERCULIS. 


[24165.3—Wuu “ A Fellow of the Royal Astro- 


nomical Society, or Mr. Sadler, be so kind as to 
examine the above star, and state the present dis- 
tance of its components? 


The latest date of measurement of this rapid 


binary given in Webb’s 2nd edition is 1880, where it 
is sta 
mum; but on lopking at it last night (an excep- 
tionally fine one certainly) with my 4in. Wray I was 
much surprised to see it distinctly double. I 


as 1-4", which would appear to be a maxi- 


gu = 
se that, theoretically, a 4in. should almost divide 
1:1”, but I fear theoretically only, and although my 


telescope is an excellent one, I cannot doubt that 
the star has widened since 1880. 


Beta. 


HYPERION — DOUBLE STARS— TESTS 


FOR A Ghin. REFLECTOR. 


{24166.J—I pm not decide that Mr. Holmes 
146) did not see Hyperion on 
merely said that I did not think it 


probable he saw so faint an object so long after the 


opposition of Saturn. Hyperion was not measured 
at ‘Washington on the 14th of last month. On the 
10th and 17th it was called faint,“ and on the 
20th ‘* very faint,” with the 26in. refractor. I 


know of no evidence tending to show variability in 


either Hyperion or Titan. Prof. Hall remarks 
that the number of faint stars near Saturn’s path 
in 1885 rendered the identification of Hyperion 
rather difficult. Mr. Holmes will, I think, find, on 
looking again at the E. M.” for February 1883, 
that the letters referred to by myself are on the 
close comes of 0 Auriga; in fact the discussion was 
started by a letter from Prebendary Webb on tho 
smallness of the comes. This comes is, as I have 
said, probably variable; for we have the evidence 
of the first of all double-star observers as to its 
magnitude in 1875, 1876, and 1877. De. would 
certainly not have given the colour of a star so 
small as 10-0 Z. on four different occasions ; and he 
writes of the two stars, and the seeing at the time, 


as follows:— 


1875°693 3°0 bianco verde chiaro : 7-0 azzurro cinereo : 


e. 
1876-074 3°0 bianca: 8:0 azzurro chiaro: ottima. f 
1876°786 3:0 gialla chiaro: 7°56 azzurra : colori 
certi : sufficiente. 
1877°263 3-0 verde chiaro: 8'0 : cinerea: discreta. 


All the measures were made with a power of 500 
on the 7}in. refractor, and the last measure b 
daylight. Mr.. Tarrant, who has examined i 
object on several occasions during the last fortnight 
with three reflectors, by With and Calver, of 8żin., 
10jin., and 12}in. apertures, writes to me that he 
should rate it at about 8} mag., but that it looks 
smaller from its colour—to him very blue. 

a* Cancri is mentioned by Webb in the 4th 
edition of Celestial Objects, and Mr. Holmes 
will find notes on it as a double star in the ENGLISH 
MkCRHANIO for April 1 and June 24, 1881. Itis 
called a? because if there chance to be two or more 
stars close together, and all are called a, the pre- 
ceding one of all is called a', the second a', and so 
on, 6.g., a’ ad Capricorni, 8! B* Capricorni, &c. 
The place of a? Cancri for 1880 is 8h. 51m. 54s. 
+ 12° 19’, and it is about 44 mag. a! Canori isa 
small 6 mag. star about 2} minutes of time pre- 
ceding, and 15’ south of a}. al is not catalogued 
asa double star, but a? is H 110, having a faint 
companion at 325° : 113”; a? is the star shown by 
Proctor. 

I am obliged to Mr. Hirst (letter 24101) for hia 
communication. I should be glad if he would look 
up y Lupi and A 5114 Telescopii. The latter is Lac. 
8091, and its place for 1885'0 is XITh. 18m. 34s. 
— 64° 33:2’. There is something very mysterious 
about both these pairs; unfortunately the double 
star measures of the Sydney Observatory are so un- 
reliable and so carelessly made, that little can be 
made out from the recent observations of these two 
objects there. 
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“ Aleph (letter 24102, page 146) will find many 
tests for a 6}in. reflector in the last twenty volumes 
of the ExoLisu MRCHAMO; but, in case he has 
only recently become a subscriber, I append a list 
of some naked-eye pairs visible at thisseason. I 
have given the distances without the angles, that he 
may not be biassed. The magnitudes are in Struve's 

e, and the stars are arran in order of diffi- 
culty, so that, while he should see x Turdi Solitarii, 
y teris, and 44 Virginis easily with that aper- 
ture, he will probably find % Böotis or 46 Virginis 


eoli and occultations by the moon, is a ooye 
which cannot but be welcomed both by prof 

and amateur astronomers. Those circumstances 
differ much in different places, even though not 
very remote from each other: and therefore, unless 
a calculation be made for each place separately, it 
is impossible to predict the time and the angles 
connected with these phenomena with anything 
like the accuracy requisite for a valuable observa- 
tion of their occurrence. The method of Woolhouse, 
as given in the appendix to the Nautical Almanac 


too severe for him until he has had considerable | of 1836, occupies 98 pages the 8 alone in- 
practice with his instrument. cluding 8 ges 0 method chee we 135 
abbreviation of the former a volume o 
pruning Tors (1). pages, and the fi of each eclipse take up 23 of 
ar A. B. C. 3 ose pages. The method devised by Penrose— 
ö . . 0% 148. ee dur attention. imat entirely grephic 
T. 235. „7 , : 1°30. our attention— ost entirely graphic ; 
A ori 300 Ha 72 ro (A—B) ; 7:3. | but drawn on so small a scale that ite 1 7 oan 
pompi. (ARERR: OR OO Fe. ana t idora amid wl 
t Boötis. 45, 657:8 1084: 0 _¢), J. Itis now proposed to introduce a method which 
25 Can Von. 6-7, 16 1$ : E 75 (B—0). | is partly graphic and partly computational, by 
2 Boötis. 306, 3°9 : 0-66. 
Derna Tests (2). a 
2 r „ V C E 
y Crateris. 4 0, 100: 6°14. 
n Draconis. 3:0, 9'6 : 4°88. 
90 Herculis. 5'8, 9:2 : 1°83. 
11 S . 6-0, 10:3 : 3°35. 
& Leonis. 5-0, 10°56 : 3:05. 
6 Serpentis. 46, 9:4 : 2:28. 
46 Virginis. 6:7, 9:0 : 1°26. 
SPACE- PENETRATING TEsts (3). 
44 Virginis. 6:0, 11:2 : 21 0 
y Libre. 45, 11°7 : 413, 
p Boötis. 3-6, 11°7 : 63 3. 
85 Virginis. 6:0, 11°8 : 43°3. . 
53 Virginis 5°5, 12-3.: 70 9. 
72 Virginis. 60,120 : 29-2. 
B. A. C. 3607. 5°7, 12°2 : 246 
The of y Turdi Solitarii for 1880 is XIVh. / 
18m. 4%. — 19 26˙; of O. L. 235 XIh. 25m. 3186. s 
+ 61° 45’; of B. A. C. 3607, Xh. 26m. 148. + 41120. 


<‘ Aleph.” will find all the others shown on any 
decent map. It is remarkable that all the faint 
companions in list 2 are of a markedly blue hue, as 
-also are the companions of & and y Scorpii, 14 Lyncis, 
and 25 Canum. A of 44 Virginis is a very close 
pair, the distance not exceeding 0:35". 
April 22nd. H er. 


P.8.—The distance of č Urte Majosis is now 
about 1 8", and it is therefore more of a test for a 
2%in. than a 6}in. telescope. Isaw it well divided 
with the 3·2in. Sheepshanks equatoreal, power 230, 
a few nights ago. 


means of which correct results can be obtained to 
within half a minute, and which can be worked out 
to three-quarters of an hour. 


In all previous methods of working out eclipses 
and occultations by a graphic process, as given in 
the various treatises on astronomy, the principle of 
the computation has been to represent on the 
projection of a single spheroid any requisite number 
of similar ellipses, diminishing in magnitude as 
they recede from the equator; whereas in my 
newly-devised method the principle is, as suggested 


DARK TRANSIT OF JUPITER’S 
FOURTH SATELLITS. 


[24167.]—TH1s was well seen at Shaftesbury on 
April 18th. At 20h. 16m. the fourth satellite 
-appeared as dark as the shadow of the third just 
then approaching the limb. The air was unsteady, 
but at moments of good definition the outline of 
IV. was sharp and circular. It was watched until 
8 , and was only lost sight of for two minutes, 
after which it was seen passing off the planet, being 
then of a very dull slate colour. For an hour after 
faint. Observation then 


4 5 6. 2.: 


egress it appeared v 
ended. Instrument 3} Calver reflector. 
April 24th. T. Perkins, M.A. 


TRANSIT OF JUPITER'S III. BATEL- 
LITE. 


[24168.]—AT 7 p.m. on the 25th I turned my tele- 
on Jupiter, and found the III. Satellite just 
visible as a dark dot 54 minutes from egress. I was 


called away, and returned to find it just within the 
limb; it then appeared a shade brighter than the 
pani _I watched it to egress; but detected no | by Penrose, to construct a single ellipse, and then 
ution in brightness, as recorded by Mr. | to have that ellipse referred to different and receding 
Tweedale with reepect to Satellite 1V. after egres- | equators. 
sion on 18th inst. T. R. Clapham. The construction of an ellipse, when strict 
accuracy is insisted upon, is, however, a tedious and 
somewhat difficult process, and where that process 
to be repeated for every separate case of 
eclipse or occultation, it is no wonder that com- 
puters shrink from the attempt, notwithstanding 
that the results of the calculation are so desirable 
and valuable. The first advantage of the new 
method consists in this: That a system of ellipses 
has to be delineated once for all, and in order 
to insure a due degree of accuracy, the 
common semi-major axis of these ellipees is 10in. Jong. 
They are concentric, and have their semi-minor axes 
of various len 10 sin. 5°, 10 sin. 10°, 10 sin. 15°, 
&c., up to 10 sin. 26°. The ordinates drawn to 
these ellipses have for their abscissæ 10 sin. 15°, 
emzelves of the new method of computation, I | 10 sin. 30°, 10 sin. 45°, &c., corresponding to the 
hope you will think it worth while to republish it | hours I., IL., III., &o., and these may again be easily 
at length. — l divided into intervals of 10 minutes eaoh. The 
That it is possible to make short work of the | system of ellipses thus drawn is treasured up for 
computation of the circumstances attending solar | constant use. 


SOLAR EOLIPSES AND OCOULTATIONS 
BY THE MOON. 


[24169.] —THE accompanying communication was 
“ rejected ” by the Council of the Royal Astrono- 
mical Society, ‘‘ after careful consideration,” from 
appearing in their Monthly Notices on the plea that 
' @ similar communication had been published in the 

Ex OGLIISsR MECHAN Ic, and that it was against their 
rule (query, Which rule? and where expressed ?) 
to allow it to appear under these circumstances. It 
is desirable that your readers should be aware how 
disinterestedly the progress of science is regarded 
by the Council; and as many amateurs are availin 


The scale upon which the diagram has to be 
drawn must next be calculated. Ten divisions of 
it are exactly equal in inches to the numerical value 
of the quantity rent where P is the moon’s 
horizontal lax, p the earth’s radius, and / the 

eocentrio Tatitade of the place of observation. 
his scale’ is thence called the latitude parallax 


scale. 

It is only n further to say that the 
moon's relative horary motions in Right Ascension 
and Declination are taken from the Nautical 
Almanac by the usual methods, and by this means 
is plotted to scale the moon’s relative orbit, which 
orbit must be subdivided into hours and minutes. 
Allowance can also be made for its curvature in 

cular cases. ; 

A few additional remarke will help us to oom- 
plete the computation. 

Havin culated the sun’s hour angle at the 
instant of Greenwich Time of true conjunction, let 
two lines be drawn at right angles to each other, 
and let them be so placed that when the ellipse is 
copied from the before- mentioned system of ellipses, 
which corresponds to the sun's declination, the reg 
of the sun, as shown by the hour-angle on thee ipae 
may be found in the centre of the paper, vo a8 to 
give room for the whole diagram, an the ellipse 
must be above or below the major axis as 
the declination is south or north. 

The moon’s relative orbit is drawn b 
two co-ordinates, one corresponding to 
Horary Motion in Right Ascension, and the other 
to the Relative Horary Motion in Declination. And 
the distance of the former co-ordinate axis from 
the major axis of the ellipse first drawn (and to 
which it is parallel) is equal to the quantity, 

Diff. — deo. » Pp sin. l cos. ò 


being above or below it, according as this quantity is 
positive or negative. The braical sign of the 
moon’s Relative Horary Motion in declination 
indicates whether the moon’s motion is ascending or 
descending. Thus drawn, the moon’s Relative 
Orbit is subdivided into hours and minutes ranging 
along its whole length, the point where it intersects 
the vertical line being e to indicate the sun’s 
hour angle at conjunction. 

Lastly, from the latitude-parallax scale there 
is taken an extent equal to the sum of the semi- 
diameters of the sun and moon, and the extremities 
of this line are so arranged as to indicate the same 
hour and minute in both the ellipse first drawn and 
the moon’s relative orbit. This gives at once the 
local times (apparent) of beginning and ending, 
from which the local mean time or the Greenwi 
mean times may be found at once. 

The magnitude of the eclipse is found by sub- 
tracting from the sum of the semidiameters the 
least distance of the centres of the moon and sun, 
and dividing the difference by the sun’s diameter. 

To find the duration of totality in a total eclipse, 
or the interval between the formation and rupture of 
tbe ring in an annular eclipse, subtract the diameters 
of the moon and sun, or vice verså. Then measure 
off this difference on the latitude-parallax scale, and 
apply the said difference to the moon’s horary scale. 
The interval sought will thus be exhibited in 


minutes. . i 

To find the direction of the zenith or vertex, 
draw lines from the centre of the earth (which is in- 
dicated by the diff. — dec.) to the places respectively 
of beginning and ending, and measure the angle 
between these and the lines which join the contem- 
poraneous times of beginning and ending on the 
ellipse and on the moou's relative orbit. 


James Pearson, M. A., F. R. A. S, 
Late Scholar of Trinity College, Cambridge. 


Posrschirr.— The subdivisions (1) of the latitude- 
parallax scale, and (2) of the moon’s horary 
may be much facilitated by employing two sepa- 
rate diagrams constructed as follows :— 

1. Let two parallel lines be drawn bin. or 6in. 
apart from each other with a line at right angles 
to each for a central line, and let the scale be ex- 
tended to five divisions on each side of each line. 

2. Let another disgram be constructed similar 
to the former, but with six divisions inetead of 10. 

3. To take out the moon’s Hor. Mot. in R.A. 
from the Nautical Almanac, call the seconds of 
time as minutes of arc, and increase them by half 
as much again. Then multiply the result by the 
cosine of the moon’s Deo. 

4. To take out the moon’s Hor. Mot. in Dec. 
call the seconds of aro as minutes of arc, an 
divide by 10. 


means of 
e Relative 


A CHEAP AND EASILY-CONSTEUCTED 
TELESOOPE STAND. 


PADIT Montmartre,“ on page 451, Vol. 
XL., stated that he feared to mount his telescope 
on the stand I described on page 407, Vol. XL ,and 
recommended to him, from its weight being 100l b., 
and also from the satisfaction I experienced in the 
use of the 6}in. reflector as there described, I re- 
solved to dismount my 12in. Calver, weighing 160Lb. , 
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from its common altazimuth stand, and mount it 
uke the 6jin. Of this I now inclose a photograph, 
and I can sei eee it to anyone re- 
Auiring a useful, y, and steady stand —as also 
a cheap one—and easily put together by anyone. 
I have used larger tubing than on the other stand, 
it consisting of 2}in. turning in 3in. tube, and 1 
also have made the arms turning with the spindle 
_of unequal lengths, so as to keep the telescope as 
near the as possible, and the longer arm carry- 
‘ing a weight to counterpoise the telescope when 
vertical. I have not been able to place the eye- 
piece o ite the centre of motion, owing to the 
marrow house I have got to put it in, so that it is 
not the best form of stand; but it is so handy and 
-smooth iu its motions, and also so steady, that Iam 
quite satisfied with it, and intend to mount my lóin. 
in a similar manner. I have photographed it in a 
vertical position as best for showing the levers and 
strings for directing it and regulating its motions, 
as also its attachment to the tube. The weights for 
balancing it in altitude are sash weights, and being 
Aung on a piece of wood placed inside the upright 
tube any required tension can be given to the 
string w en We W oo „ of the 
telesoope g weig er from or 
mearer to the tube by a cross pin through the 
w 
The strings cross the telescope so near the centre 
of motion as not to be interfered with by the tele- 
-ecope in any postion. The photo will show that 
the spindle, 2jin., carrying the horizontal arms, 
Zin., turns in a socket p of 3in. tube, which is 
dixed to a post in the ground. Through the hori- 
zontal arms is a 2jin. tube, having elbow pieces at 
each end, into which are screwed two lengths of 
2 in. tabe, one pointed up and the other down. 
One of these carries the telescope and the other 
weights —so heavy as just to allow the telescope to 
point upwards when uncontrolled. On the spindle, 
And close to the arms, is fixed a wooden lever 4 by 
2in., and 3ft. long, on which are fixed two pulley 
one near the spindle and the other on the end an 
side of the lever. Through these pulleys a string 
runs from a gimlet in the bottom and side of the 
telescope, near the eyepiece, through another pulley 
fixed on the end of the upright tube, and thence 
returning to the end of the lever again. This string 
governs in altitude. This lever is not 
fixed at a right angle to the arms; but so as for its 
end carrying the pulley to be under the tube carry- 
ing the weights. 
second and double lever, or a fast-and-loose 
one, is put on to the socket piece in which the spindle 
turns. It is made of two pieces of 2in. square 
wood, one 3 and the other 2ft. long, having a joint 
at one end and a hollow to embrace the socket and 
a thumb screw at the other end of the shorter piece 
to screw into the longer, and bite the socket like 
nut-crackers. On this lever are fixed four 
s, the first near the t and under the 
m of the lever, and the second at the end 
and on the same side of the lever. A strin 
runs through these two pulleys from the en 
of the arm, through the second pulley, and 
thence through the first, and to a weight hanging 
close to the post, which will pull the telescope after 
astar. To control this motion a second string runs 
through two palleys on the other side of the lever, 
‘ene on the end the other near the post, from a 


‘whole undivided area; but he in 
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second gimlet in the bottom and side of the tele- 
scope, just below the other, to the other end of the 
arm. This string will allow the telescope to move 
after the star just as fast as the gimlet is turned ; 
and with these two motions a star may be kept in 
the field as long as required, and the motion is 
smooth and steady. This fast-and-loose lever is 
usually placed at right angles to the arms, and the 
telescope will turn about 45° before it requires to 
be moved, and it is very seldom the telescope is 
kept for so long a time on one object. The thumb- 
screw may i screwed just so tight as to allow of 
the lever being moved bya hand placed on its end 
and a second hand on the other lever, and thus the 
telescope may be turned in any direction without 
unscrewing the thumb-screw, and yet the lever 
blow be stiff enough to govern the direction of the 
escope. 

A disc of wood about a foot diameter fixed in 
the top of the post, and through this the socket 
1 and on it the levers lie if left loose. 

uch is the stand I have now used for three months, 
and can strongly recommend for either refiector or 
r. Philip Vallance. 


THE DOUBLE TELESOOPE. 


112901 —I Raw to thank F. R. A. S. for 
reply 23918, 13th March, giving his opinion con- 
cerning result of dividing an Sia. object-glass down 
the centre and mounting the two halves binocular! 
(after the suggestion of W. T. N.,“ 23850, of 20th 
with result of two whole 31 0.g.s 
§ segment only. He assumes that two 
give the same aggregato light as one 
ines to doubt the 
definition of the larger halves equalling that of the 
smaller whole lenses. It is evident that when a 
half-lens is asked to do the work of a whole one, 
which, in this case, it is asked to do in all points 
except in quantity of light (which, of course, is at 
least halved), the result must necessarily suffer 
somewhere in comparison. 

Against this detraction, however, has to be placed 
the gain derived by bringing the two eyes instead 
of one into the consideration, and it is upon the in- 
olusive calculation that I should wish all the opinions 
I can elicit before proposing to have the Sin. o.g. 
divided: 

The alternative suggestion of e (23921) 
March 13, to shunt the focal images of two paralle 
telesoc pes (of whatever width apart) into the 
requisite exact eye width of a single observer, by 
means of prisms or flats, as there sketched by him, 
for binocular use, is quite feasible, and I am die 

to think it was the plan adopted in the 7ft. 
ouble reflecting telescope, made by one of the 
Herschels, to which I alluded in my first letter 
(23670), Dec. 26, 1884. Personally, I have no be- 
lief in the successful application of prisms to the 
focal images of object-g for I onoe thought I 
was going to solve the question by a binocular eye- 
piece, which would, by prisms, divide the focal 
image given by a telescope of any aperture into two 
pictures. It was duly made, and the maker even 
read a paper upon it before the R. A. S., but in 
practice it yielded disappointment only great loss 
of light and poor definition. 

Monsieur Joubert, the director of the Observatoire 

du Trocadero, at Paris, persists that it is right in 


Feb.), com 
reduced by 
halves wi 
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theory and oniy faulty in construction ; but after 
lending it to him for a year to perfect, it remains a 
non-suocess, though he still maintains his view. 
These remarks would not apply to flats, which 
might be used with reflectors upon aoe plan, 
for while it would be exceedingly difficult to procure 
S parteci ea. 8in. lenses to work together bin- 


ocularly, Calver would probably be able to tura 
out an exact pair of 10in. or 12in. mirrors for nay 
one di to mount them into a binoc 
reflector. 


Here, however, is the great pull in W. T. Na” 
proposition to divide a large object-glass—viz., that 
the perfect pair of semi-o.g.’s is insured ipso facto, 

y made, by the operation. 

Following up the letter of Mr. Phillip Vallance 
(23709), of 9th Jan., on the excepti value for 
binocular use of his plan of moun Sige 
with their eyepieoes at a fixed uniform height by 
transferring the axis from the centre to the eyepiece 
and by means of counterweights, I found, on avail- 
ing of his friendly invitation to revisit him in the 
country, that he now employs a second telescope to 
act as counterweight tothe fellow one, so that he has 
several pairs of instruments now so mounted in 
counterbalance cradles always ready for hee, of 
which an obeerver can make use in all ons 
without altering the level of his eyes or changing 
his seat, which revolves round the central pillar 

rting the axis which carries the cradles. 
led me to feel that if this ingenious arrange- 
ment could be combined with an equatorial motion, 
we should reach perfection in this department. 

It was recently remarked that if we went to the 
North Pole with our telescopes we might leave 
our equatorial stands at home, and I asked myself 
whether, instead of going to the North Pole, we 
could bring the North Pole to us for this purpose ? 
Why should we not lay a floor im our observing 
chamber, on our own equatorial pane, in steps, fix 
our illar—a la Phillip Vallance—at right 
angles to such inclined (stepped) floor, and observe 
on a revolving seat with unequal legs cut to matoh 
the steps in the floor. Montmartre. 


CUTTING SCREW-THREADS. 


24172.|—ArT page 125 Bow (par 5) confuses 
indeterminate, centring, which every screw- 
thread gives for itself, with that predicable centring 
which we need for interchangeable mandrels. 
What is not practicable is the making of a screw- 
nose which will serve as a cen agent for 
chucks which have been turned up on other screw- 
noses. The roughest screw-nose in the world will 
find a centre for itself, and will remain true for all 
chucks which, having been fitted to its thread and 
scraped up to its face, are subsequently turned up in 
their place. This is the system which interchange- 
able mandrels will su e, just as interchange- 
able objectives for 1 have superseded the 
old ‘ger by which the buyer of a mi 
stand had in fature to go back to that particular 
maker for all its appendages. 

It is interesting to know that our old friend, 
“J. K. P.” has made two pairs of lathes on 
which, two and two, chucks are transferable. 
Doubtless an expert workman like J. K. P.” 
could, with a few judicious touches in a screwing 
lathe,” maké two mandrels side by side inter- 
changea But that is not the universal inter- 
changeability which the model standard mandrel- 
head is designed to achieve. Nor is it quite what 
was achieved by Mr. Evans, whose two mandrels, 
the first time that they were tested in the reversible 
chuck, ran so true that Mr. Evans said he had 
„never seen anything run so true in his life.” 
Here there had been no judicious touching - up; 
58 yb the F of the in bape hich they 
sim aid of the p on w 
had been oonatrnoted: if dere results were 
attainable without the oying baso and wide 
mandrel-face, how was it Mr. Evans, who had 
spent much time in endeavouring to make chucks 
transferable without transfer chucks, never before 
accomplished it? How is it that, in accurate tool- 
making, the old screw fittings for shifting head- 
stock and for mandrel back-ocentre have both been 
5 by cylinders ? 

do not see why “a cutter made for a screw 
of any ioular number of threads will not do for 
any other number.“ Perhaps J. K. P.” will 
kindly explain. 

„Vulcan's valuable letters are maniy the 
outcome of conscientious thinking, as as 
ample. pracne knowledge. And he is so frank in 
setting himself right, that itis a pleasure to debate 
with him. In 24038, my second paragraph, line 15 
should have read, each transverse element radial 
to the cylinder. Perhaps we can 8 some- 
what further the points contained in letter. 
What are the things we are talking about? 

The object at which we are aiming is the forma- 
tion of an an thread derived from an isosceles 
triangle and truncated so that its altitude is equal 
to the length of its base. A triangle ans this 
purpose must be taller than that of 53° 8 
which is the isosceles triangle drawn in a square 
and occupying for its base one side of the square. 
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If we take an isosceles triangle of 50’ we have 7} 
per cent. of the length of its base for truncation 
and, in threads for scientific work, this gives a suffi- 
ciently blant top for practical p Ot course, 
- the thread would be roughed out by the ordinary 
chaser or point tool in the slide rest, and the onl 
question is: By what method can an angular 
of 50° he best trued up and finished off, and, if 
necessary, in hard steel ? 


C Soar WEA H9 
ou o ordinary 


centres: that 
given to such a tool when fixed in the slide-rest is 
uate for properly finishing the surface of the 
„or for completing its final portion. AndI 
say that, by the use of a revolving V-cutter, or 
V grinding-wheel, traversed by means of change- 
wheel arrangements, and having its axis tilted for 
the pitch of the thread, the most thread 
possible can be trued up with ease and certainty. In 
reply to Mr. Wenham’s objections, I have shown, 
and so has Mr. Hines, that while the revolving lap- 
wheel or cutter would be inapplicable to a square- 
thread for want of proper clearance, it is 5 
applicable to a V- thread of 50° inasmuch as the 
revolving cutter or lap-wheel clears itself in cutting 
a ead of this angle. . Wenham per- 
in his assertion; but, after adopting the tactics 
of the fox in dodging about and running away from 
the issue, he gets cornered by Mr. Hines. He then 
takes to throwing the stink-pot, and declares that 
Mr. Hines’ tools cannot be good because the noses 
of his mandrels are soft. It is obvious that we are 
always much indebted to practical workers like 
Mr. Hines when they leave their shop for an hour 
and sit down to tell us about their methods of do- 
difficult work, and it is necessary to reprobate 
offensive stratagems which would only prevent 
such men from contributing to our columns. 


Mr. Wenham (page 126) says that the circular 
cutter, whether for V -threads or for square-threads, 
produces similar errors. He says: It would be 
excessively difficult to adjust the inclined axis of 
the milling cutter in the line of centres,” and so 
on. And he gives a simile of a oar praci marked 
with a spiral line, and a coin held with its edge to 
the spiral. Now, if anyone will draw two circles 
touching each other, say of the sizes of a shilling 
and a crown, and will then draw a straight line 
— tae centres, = sabe ae it 15 tioi 
| ) evolving outter off the line o 
centres. ioter azis of the revolving cutter 
is above or below that of the screw to be cut makes 


no difference whatever to the angle of the groove 


inasmuch as the cut finishes on the line of Part 


centres. Now, the inclination of the axis of the 
revolving cutter is given by a divided head upon 
the square which holds it in the slide-rest, and 
may be determined to a fraction of a degree, just 
as by means of the division plate on the mandrel- 
pulley any angular measurement can be set out on 
work between centres. The traverse of the cutter 
is, of course, determined by the change wheels 
under the guidance of the slide-rest, and there is, 
therefore, no difficulty whatever at any step of the 


of the revolving cutter, the best demonstration will 
be given by setting up on a small planing machine 
a slab of wood, plaster of Paris, or brass, and 
ploughing out the grooves which represent a screw- 
upon the flat. We take an oblong slab and 

plane across it allel grooves, as if we were 
manng a a f the slab is clamped down with 
side 0 ese ves, we get a strip of 
the Seige a screw whose radius 11 infinite, and 
the . of whose thread is zero. If the slab be 
fixed on a revolving plate, and we set its side at an 
angle, its grooves will ‘represent developed threads 
of a corresponding pitch. By the shspe of the 
gutting tool we determine the shape of the groove. 
The whole subject is now before us. If, instead of 
out the grooves of our rack by an ordi- 

nary oughing tool we rig up a revolving cutter 
ite cutting 5 normal to the movement of 
5 e piper A7 ooer roduces its 
id ae ve as pre as the ing tool. 
“The only difference ia that anideronttin ¢ can be done 
with the planing tool, but not with the revolving 
cutter. In all these cases the fly cutter will cut a 
counterpart groove up to the limits of a full square, 
and, so far, will clear itself. At the end of the 
slab where the threads run out, we see their axial 
section. Any of these threads which do not under- 
cut, can equally be produced u the cylinder 
by the revolving cutter so long as they have 
no pitch, and are cut as annular grooves. 
In all these cases the axial section of the 
cylinder gives the same section of the threads 
asis given by the equare end of the slab. If we 
take the cylinder and now add the element of axial 
traverse in the cutting tool, we put pitch into our 
thread, and it advauces continuously as a spiral. 


The side of the thread annulus lay in a 


“The 
plane of rotation. e side of the revolving fiy- | fix 


cutter also moved in a pene of rotation, and there 
fore could coalesce with it. But the side of the 
square thread spi is a rectangular helixoid or 
12 surface, and cannot be dealt with bya plane. 
o short, the spiral square-thread cannot be cut by 
a revolving fiy cutter of this shape. Now the 
rectangular heliæoid is described by a line at right 
angles to the axis, uniformly rotating around the 
axis, and, at the same time, advancing uniformly 
along the axis. But the side of the angular thread 
is a skew, helixoid, and is described by a line at an 
acute angle to the axis, but rotating and advancing 
uniformly in the same way. The question of clear- 
ance on the part of the revolving fly-cutter is in this 
case a mere question of degree. It depends upon 
the acuteness of the ne 5 formed by the line which 
describes the helixoid, the radius of the cylinder on 
which the thread is cut, the radius of the fly-outter, 
and the amount of the pa which is given to the 
thread. An angular ad of 50°, making eight 
or ten turns per inch upon an inch mandrel-nose, 
is abundantly cleared by its counterpart evolving 
fly- cutter, and is cut just as perfectly as by a fix 
point tool in the slide-rest, even if this be kep! per · 
fectly on the line of centres, but which, as I have 
said before, is a very difficult thing to be sure of. 


It is now fully admitted that, with the revolving 
fly-cutter, the height of the cutter-axis makes no 
difference to the outline of the groove when on a 
cylinder, 80 long as 
cutter revolves 
axis of the cylinder. Here, then, the forora 


tage 
V-point tool, equally set for its ere face to cut 
a groove normal to the axis of the cylinder, 
pend forthe outline of its cut upon the level of the 
cutter face. In order to show the extent to which 
the angle of the groove cut by the fixed V-point 
tool depends upon its level, the followin 
an interesting experiment. In a 2in. cylinder of 
boxwood turn some large V-grooves, then stand the 
cylinder in a 2·5in. paper tube, and fill up the iater- 
vening space with melted wax or plaster of Paris. 
On g down down the cylinder parallel to its 
axis, the juncture of the two substances will show 
the angle of the groove. At first there will be two 
points, then a double-funnel sectien whose oon- 
necting channel gets cut off as the stem of the 
linder interv while the divergence 
of the sides gradually increases till the axial section 
is exposed. By planing down in various directions 
such goora or screwed cylinders, we can develop 
the whole stereotomy of screw threads. 

In J. K. P.’s’’ valuable contribution (p. 149), 
it is stated that ‘‘ when the oylinder is stationary 
and the revolving cutter is placed and moved hori- 
zontally, we also get a ve which is a counter- 
of the cutter. This is true only in one case— 
t.e., when an axial plane of the cylinder bisects the 
angular groove which is cut. If the cutter, when 
placed herizontally, does not revolve in an axial 
plane, we cut a groove, whose sides are not both of 
the same height, because the bisectrix of the 
angle is not normal to a tangent plane of 
the cylinder. In this case it is not the 
1 or . of the cutter which 

been changed, but only that the full mea- 
sure of both sides of the groove is not shown 


i by reason of the fact that the groove is cut obliquely 
As to the shape of the groove left by the traverse | TPO 


the tangent plane. This deformation, by 
reason of defect in the surface upon which the out 
is projected, must be carefully separated from sub- 
stitution of cosine or secant for radius as the base 
of the triangle, when the tool is not kept with ite 
face normal to the line of its cut. A third morpho- 
logical factor is the helicoidal character of the 
screw-thread. This factor is the increasing incli- 
nation of the thread as it approaches the axis of 
the cylinder. Every screw-thread, if cut to the 
axis of the cylinder, would coincide with that axis, 
and thus become a straight line. Hence, at the 
axis of the cylinder the pitch of every screw-thread 
is infinite, just as the tangent of T anglo at 
90° is infinite. This is one of the gs which 


makes the thread “a screw-thread’’; and Mr. 


Wenham might just as reasonably say that the 
three-cornered outline of a triangular groove was 
due to the steel being badly tempered, as that this 
increasing pitch of the screw-thread is due to my 
V- point tool being used revolving instead of fixed. 


We now have before us all the factors in the form 
of the counterpart groove — the outline of the 
cutting plane of the tool, the angle which this 
cutting plane bears to the line of the cut, and the 
competency of the surface upon which the cut is 
projected. I assume, of course, that the base of 
the cutting plane will always be so shaped as to 
give clearance, and that, in cross cutting, the sweep 
of the radius of the revolviog cutter be taken 
into account. Therefore, for the longitudinal 
fluting-groove to be received upon a competent 
cylindrical surface, the groove must be bisected by 
an axial plane—i.e., the centring of the cutter, 


whether revolving or fixed, is of primary import- 
ance. For the annular groove, and for the annular 
component of the heli groove, the centring is 


be | the cylinder would give if cut 


of equal importance for the V-point cutter when 
but of no importance when revolving, inas- 
much as the cut then must finish upon the line of 
centres—i.e, upon the straight line between the 
lathe-axis and the cutter-axis. Therefore, in the 
helicoidal thread the necessity for attention to 
centring with the revolving cutter is only in propor- 
to the longitudinal component in the thread. With 
a traverse of lin., or thereabouts, this longitudinal 
component is so small that one must be very careless 
to get the revolving cutter discoverably wrong. The 
threads cut by myself have been examined by Mr. 
Evans and other experts. Mr. Evans once said 
that no one had ever before cut such perfect 
screw „ and every expert who has seen 
these threads has approved of them. 

I regret much te have had to occupy so much 
space in developing this matter; but when a 
writer like Mr. Wenham persists in ress, 
these things it is necessary to set the facts ou 
fully. There is no literature that I am aware of 
which developes this subject, and as it belongs to 
a difficult branch of descriptive geometry w is 
of great tical interest to mechanics, I trust 
that I shall be excused if I write a few words more 
upon the normal section of the screw- à. 

If wo take a helix—i.s., a spiral line—tts normal 
heliz, where the two curved lines intersect, gives # 
point. But our triangular screw-thread is a tri- 
angular bundle of these spiral lines, and the points at 
which they will be cut by a ar normal 
helixoid will lie in the surface of that helixoid, and 
not in a plane as when cut axially. If, having cut 
a perfect angular thread upon acylinder, we could 
take an infinitely thin tu d sever the whole 
thread from ite base, We mirni contemplate the 
spiral thread in one hand and the cylinder which 
formed its stem in the other. The axial section of 
this thread would obviously have a straight line for 
its base corresponding to the straight which 


by an axial plane. 
But, the inside of the thread Laing 


cylinder, every line except the axial one would 
be and the curved line forming the 
base of the normal thread-section would be one of 
the spiral lines of the normal rectangular helixoid. 
It would be the normal helix taken on the surface 
of the cylindrical stem. This must be what 
„Vulcan saw in his mind’s eye when he wrote 
(page 60) the axial section would be a curved 
broader-based one’’; but then, at page 125, 
Vulcan“ writes: — 1 find I have misstated the 
nature of the deformation: the thread would be 
broader- to ped, not broader-based—it is the cutter 
whichtshoul be broader based.” Vulcan has 
not yet thought out this intricate 5 
Perhaps he will develop his positions more y. 
What are we writing about ? 
We now see that the normal section of the screw- 
thread is that area of the normal rectangular 
helixoid which intersects the screw-thread, and 
that the base of the normal section is a length of 
the normal helix taken on the surface of the cylin- 
drical stem. In no case, except that of severance 
from its base by an infinitely thin tube, would the 
thread shear from the substance of its stem on that 
line. The substance of the stem at the base of the 
thread is, for the calculation of stress-bearing 
on V the thread as of the 
eylind cal stem. I am not prepared to discuss ofi- 
hand the distribution of shearing stress around the 
base of the normal section; but, probably, if we 
took the chord of the spiral base line, we should be 
about right. James Edmunds. 
Grafton-street, Bond-street. 


LATHE-MATTERS. 


24173.]—Ix his letter on page 173, Vulcan 
says he does not wish to poke fun at me; 
but he is a little bit in the sarcastic vein. 
He says that my expression, What I 
that 1 know, is impressive. I only meant 
that it should be impressive, and I have a sort of 
idea that it may leave a tiny mark perhaps. I wish 
to say, however, that it had reference to my letter 
(No. 24112) and its ple ee Pag 3 zans other. On 
the very same page on whi can’s” ap 
I admit that I sometines “doubt,” and, without 
question, I am sometimes wee wio is not? 1 
can only say that I use my best endeavour not to 
render re ion a duty, and am not now quite 
sure that I was wrong in the matter of friction. 

As to ‘‘ impressiveness,’’ I have often in vain tried 
to impress on three g ons of Mr. Evans’s 
family what I perhaps too fondly think I may have 


in proving to the F 
o—viz., that it is not possi ut easy 
cake chucks interchan fs mandrels of the 


moses o 
are properly out. With the tools that our forefathers 
had—viz., taps and hand screw tools—it was simply 
impossible, and they were quite ngai in saying 80, 
and in telling their children so, and henee few or 
none of those children ever made the attempt, and 
were content to leave it alone as an im ibility. 
I had many a talk and disputation with Mr. Evans’s 
father and grandfather on the subject, and, of 
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was talking to the present Mr. Evans about it, at 
the beginning of the present year, or late in the 
last one, and I said, I am sure T can do it,“ he 
was polite enough not to contradict me, but turned 
it off by saying, Oh, yes, you can do it, but who 
(or nobody, I forget which) else can ?’’ My assertion 
is simply this: that with well-cut screws a chuck 
will go right up to the shoulder, and centre itself 
accurately without a cone fitting; that if either of 
the screws is the least bit eccentric or drunk, the 
presence of the cone-fitting makes it less likely 
that the chuck will shoulder up, and that easing 
the screw to allow the chuck to go up is an un- 
mechanical artifice, as it leaves a cross-strain on the 
ecrew iteelf. Or, summing up the total result, the 
cone-ftting at best does no good, and it may even 
do some harm. 

I have, of course, nothing to say against oone- 
fittings without screws; for live centres fitted into 
hollow mandrels, or dead centres in poppets, for 
whieh they are more suitable than screws, I cone 
them 1}° on each side, or total 3°. The two mandrels 
that on February 9th I showed Mr. Evans, screwed 
end on into one chuck, were my own lathe-mandrel 
that has run about 15 years, and that of the milling 
machine figured Vol. XII., p. 185, November, 1870, 
and had no ial perpen whatever for the 
experiment. nearly as I can remember dates, I 
have touched 16 different mandre's during about 
nine years, and there are now two within half an 
hour’s walk that I should dearly like to“ touch,” 
af their ive owners would only let me. I 
have had the job of making taps for the chucks of 

and found it a most aggravating task; yet 
one is a really good lathe—a Londoner—and the 
other cost over 200 guineas from an eminent coun 
maker. The latter has about six noses that want 
“* touching ’’—viz., mandrel, eccentric chuck, oval, 
dome, multiple screw-thread, and geometric chucks, 
and perhaps others. 

I have been puzzled to understand the drift of 
Vulcan's letter (24157); but it just strikes me 
that it is all due to his misunderstanding my ex- 
pression, ‘‘It cannot be done otherwise, which 
merely means that a screwing lathe, or some 
equivalent, is essential to the correction of badly- 
cut screws, leaving the choice of suitable tools 
entirely to the judgment of the artist. 

J. K. P. 


LATHE MATTERS. 


(24) 74.]—Havina been away to the north, I have 

not seen the last two numbers of the ENGLISH 
O in the usual time. My challenge for the 

production of a screw both cut and finished by a 
cevolving cutter and grinder has met with no. re- 
sponse, for there is no such screw to be found that 
would bear the reversing and counter-test for 
accuracy of thread. J. K. P.“ truly remarks that 
“a cutter made for a screw of apy parti 
number of threads will not do for any other 
number. This cutter is not a practice, and never 
will be. With this the subject may be dismissed.’’ 

Running over Mr. Hines’s letter, at page 148, 
No. 1047, I find it aded by the tone of 
self · praise and desire to place himself first in rank 
asa lathe-maker. Thus: As I have already said, 
every reader who has a fine ornamental lathe, made 
either by myself or by Holtzapffel, or Evans,“ &. 
As to the last firms, we all read their 3 
writings with pleasure, and, being practical an 
free from the trade element, are above criticism. 

With respect to myself, Mr. Hines has got into 
the abusive stage. cautioned him not to allow 
his pen to be guided. By this he incurs a double 
7 He, however, puts the words 
ie ing about,” and ‘‘ runs away,” as applied to 
m in common. These are the now well-known 
of another hand, who, when 
knowledge is corrected, sub- 


self-styled practical man, continue to be “ amused ” 
at tempered 
o 


makes wn soft. This is a losing argument for 

im, and J am content. 

I have before remarked that I do not write to the 
Exerish MrORANO on technical matters unless I 
have either practised or seen them myself. Does 
Mr. Hines really assert, or has he been led to suppose, 
that I know of no makers of lathes who in their 
workshops adopt diamond turning tools for their 
hardened steel surfaces, and, to use his be gee 
phrase, that I ‘“ make a paltry excuse” instead of 
naming them? This isa forlorn hope for him. I 
do know of this practice, and the lathes of the 
makers who adopt it well. I invited persons to 
obtain their names from me privately through the 
medium of these spree. This has been responded 
to, and I have the appropriate thanks in reply. 
These lathes are by Continental makers; the 
diamond-turned mandrels are beautifully finished. 
In the ordinary ones the old weak back centre is 
disearded, yet they run remarkably light. Every 
lathe is supplied with a standard plug tap or hob, 
the exact counterpart of the mandrel screw; a 
cunning catch-plate or pulley is also sent for 


to make these lathes a really and workable 
tool. They would be selected in preference to 
those made by one of the assumed ‘first rank,” 
particularly as they are sold at nearly half the 
price, and I intend ordering one of them for my 
own use. An old engineering friend of mine pro- 
cured one for his amateur workroom, and is so 
satisfied that he has just got another with a tra- 
versing mandrel for screwoutting ; and thus 


the conservatism, or I may say the obeti „ of 
some of our old makers is causing the o in 
small and fine mechanism to leave this country. 


The Encuish MECHANIC is a first-class medium 
for communicating useful knowledge to its readers. 
Will Mr. Hines aid in this, take the onus, and 
request me plainly to give the names of these 
manufacturers? I shall be very glad to do so if 
the Editor will kindly permit it. 

Passing on to Mr. Hines's note at p. 173 of last 
issue, first (not neglecting to insinuate matters as 
to the antiquity and leadership of his business) he 
shows that he has never used the diamond turning- 
tool, but his examples have been hunted up’ 
by his father, and had been used by someone even 
before him; and then says that diamonds ‘‘ cannot 
be und down to an effective edge upon a 
diamond lap, as Mr. Wenham thinks. Under the 
circumstances, the assurance of this assertion 
rather astounding. I do not merely think 
about =e rae gow = my poe bt diamond tool 

n a cutting edge by my ears ago. 
D take this tooi and use it on the hanlast and 
harshest piece of steel—that is, an old file with the 
teeth ground off; with very little it cuts 
and ploughs up the surface as if it were copper, 
not by a scraping action, but by shaving off the 
steel in lengths. Knowing what an unassailable 
material hard steel is, many persons would be sur- 
ue at seeing this. Mr. Hines states without 
owledge that the carbonado ” is the only kind 
of diamond that will not break away. On the 
contrary, this is just what it does do, and therefore 
is not the best for making a tool with a fine cutting 
edge; its extreme hardness and the ease with which 
it can be powdered in the steel mortar makes it 
very suitable for charging laps and slicers. Then, 
again, to say that when the hard outer skin is gone 
a diamond tool is useless is another fallacy ; cut or 
ground up diamonds may be used for drilling 
rubies, cutting agates, porcelain, or other substances 
much harder than steel. I believe this hard 
„outer skin’’ theory to be an error, arising from 
the fact that at first abrasive powders will not take 
a bite on a polished surface—for example, as emery 
F as well say that this has a hard 
BEKIR. 
Do those who pretend to have used diamond 
turning tools and condemn them know how to 
mount and employ them properly I imagine not. 
However, this we shall see. I intended to have 
given the result of my ience this way this 
week, but, as may be seen, I have been put under 
the necessity of doing some weeding, which has 
occupied my time. F. H. Wenbham. 


[24175.]—ArRoros of the discussion and corre- 
spondence on the front slide lathe some few 
months since, I have just noticed a drawing of a 
small bench lathe on this principle in the 4 merican 
Machinist for March 7th last, which I think would 
interest your numerous lathe co dents if they 
have access to the journal in question; the design 
appears to be very neat and convenient in many 

cts. Two leading screws are shown, one for 
cndinary sliding purposes, and the other, which is 
of superior accuracy, but the same pitch, for screw 
catting only. For some reasons this may be a 
better ment than the employment of a 
155 for screw cutting and a grooved feed - rod for 
sliding. 
t . So., Plymouth,“ 56443, should not put a 
round or gut on a flat wheel. I presume his 
flywheel has only one speed, in this case he can fix 
some wooden segments to the side of the wheel and 


| turn V-grooves therein to suit his new three-speed 


V- ed cone pulley on mandrel. 

, however, his flywheel hag three flat speeds for 
belts, why not have a three-speeded flat cons pulley 
on his new mandrel ? 

Personally, I much prefer fiat belts to cords or 
guts, as they can be ran slacker tham cords to 
transmit the same amount of power, and can be 
shifted from one speed to another far more readily. 

Belts as used on foot lathes are rarely wide 
enough ; a bin. lathe should have a belt not less than 
l}in., and a Gin. lathe a ljin. belt. A narrow belt 
will never give satisfaction. 

One great advantage of belts is that they compel 
the mandrel to be made of decent length. I was 
looking at some new light foot lathes the other day 
in which the distance from the end of the line centre 
to the middle of the collar was eave to, if not 
actually greater than, the distance from the tail of 
the mandrel to the same point. 

I should mention that the centre was fitted into 
a chuck which screwed on the mandrel nose, an old- 


is | legitimate purpose it is not rendered ino 


INTERCHANGEABLE MANDBBLS. 


5 Dr. Edmunds's [short cylinder does 
not act as centring agent, what use is it? i 
it does, will it not drive the thread into closer con- 
tact at one side than at the other? a Laer 
that the interchangeability would be perfect; but 
how would the lathe act with a stiff job and the 
poppet head not up? E.X. 


DIAMOND TOOLS. 


[24177.]—Ix reply to A. P. Bower, I can only 
say that most probably if an attempt were made to 
abrade soft steel by a diamond charged skive or lap, 
the icles would leave this and get imbedded in 
the work. The same liability would occur in a less 
degree with hard steel. This cannot be effectively 
ground, shaped, or sliced with diamond dust. This 
without difficulty, will soon take a slice off a piece 
of hard quartz an inch in diameter, but to take a 
slice off end of a hardened steel rod of this size 
would be an impracticable feat. The diamond 
particles get completely imbedded in the edge of 

e slicer, which also at once gets choked up by the 
abraded metal, and no longer cuts; but = = 

ve by 
this, for now try it on the quartz with the usual 
lubricants. At it is inert and quite slippery ; 
but presently a little point catches the stone, and 
then the cutting action commences. The impal- 
pable dust ground off the quartz acts by n 
on the unarmed portions of the edge of the slicer, 
laying bare the buried diamond, and no choking 
occurs, as with the hard steel. My lapi 
or lathe is on the well-known Holtzapftel pa i 
as I require the top or centres of the laps and buffs 
to be quite free. F. H. Wenham. 


HOW TO MAKE A VERY CHEAP 
LATHE-WHEEL. 


(24178 ]—Many who wish to build a cheap lathe 
would like to avoid paying 10s. or 12s. for a speed- 
wheel, when they could, by the outlay of half as 
many pence, and the exercise of a little skill, pro- 
= a wheel quite as heavy and almost as service- 
able. 

These persons, then, should take a smooth sheet 
of stiff, tough paper of sufficient size. Tack this 
by tho corners to the wall, floor, mn, Praag: or 
anything you please that is flat, dear er. Now 
take a beam-compass, which if you happen not to 
have and this, no doubt, will generally be the case 
—can easily be improvised out of a square stick of 
wood, a brada wl, anda pencil. Bore a hole near 
one end, and of a size to hold the pencil tight when 
pushed through. The bradawl can be pushed 
through, at any number of inches from the pana 
as may be required, to form the centre. With this 
describe the circle E, 13in. from the centre, and 
make a good clear dot on the centre. Take the 

r down and cut out the centre very accurately ; 
10 d it carefully in half, exactly on the centre dot, 
burnish the fold well at its extreme edge, so that it 
shall give a well-defined and unmistakable mark 
when the paper is opened; but do not burnish to 
the extent of stretching the paper. Now open the 
paper, and fold it again in half, exactly on the 
centre dot, and so that the two halves of the first 
fold-mark fall exactly on each other. Rub down 
again, and open. Then describe semicircle F Gin. 
and G Qin. from centure, also A at 10in.; B a 
llin., and C at 12in. res 


ctively. Now take a 
sharp knife, or scissors, and cut out with great care 
the four pieces D, H, I, J. This is all tbat is wanted 
of the paper. Get a couple of orange, lemon, or 
onion cases, the ends and mid-partitions of which 
are made of 4in. or Zin. beech or other heavy wood. 
Free these end pieces from nails, and see that they 
are not warped. Lay your paper patterns on the 
wood, and pencil off four pieces of each of the four 
shapes, D, I, J, 16 in all. The grain of the 
wood should run from end to end. Now saw them 
all out with as much accuracy as you possibly can. 


Just take half the pencil-line away with the saw. 
Attention to this point will save lots of trouble 
after in fit lane up the ends of the pieces, if 


they need it, but recollect one end must be quite 
square with the other. Now draw a 26in. circle on 
the floor on which you intend putting the wheel 
together, and lay the four pieces, D, down in order 
with it. Drive alot of nails round them outside 
(not through them), to keep them well in place. 
Place the four of J on these, so as to break joint ; 
see that the inch space is equal all round. Fasten 
each of these pieces down with about eight 2in. 
French wire nails. Bore the hole carefully for each 
one with a gimlet or bradawl. Do not split the 
wood, whatever you do. If the wood is only fin. 
or țin., these nails penetrate the floor a little. Never 
mind that; it will keep the work steady, and a 
little leverage will soon bring the wheel up after- 
wards. (The floor, of course, should be quite flat. 

Now put on the pieces I, to break joint with J. 
Nail them on in the same manner with 2in.-nails. 
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The pokes must now be put in. 
or hub.) One-and-a-half inch 


lemon-case ends answer well. If four 


o 
thickness of the w 


l}in. left out half-way along, in one of the thick - 


nesses in each double spoke, in order to rebate one 
Nail one of these first in its place 
in the wheel, letting its ends fall 55 two 


into the other. 
of the joints between the pieces D, and 


regard to the future centre of 

add the other of spokes. Two screws at eve 
end would be better than nails. Now ad 
es final and, besides the 2in. nails, put 
in two 


reach right through the 
Turn the wheel over, and hammer down the nail 
points, and put eight long nails through from the 
. Bore all the holes, and do your best not to 
strike another nail. The hollow rim must now be 
packed as close as possible with pieces of old iron 
and dry sand and small stones, to fill tho interstices. 
Fill one quarter of the hollow in doing which, 
of course, the wheel must be s upright. Pack 
as much iron in as you can, and make the top level 
with the edges of the wood with old putty or paper ; 
then well tack down a strip of tin or sheet-iron, lon 
enough to reach from spoke to spoke, and as b 
asthe wheel-rim is thick, and then proceed with the 
other three-quartera. I have used old tin goods for 


„ but they require to be cut or folded up 
with hammer) in small , and then on 
edge with a hammer and chi 
close. Now put two discs ; 
in diameter, one on each side of the wheel, to form 
the boss. Screw with two jin. screws to each 
spoke. If the whole has been put together with 
eare, the spokes will cross exactly in the centre. 
However, find the actual centre on both sides by 
measuring from the outside edge of the wheel along 
the centre line of each spoke; mark the centre 
ly, by twirling the pencil round on the point. 
Then take the compasses and draw a circle about 
this point on the spokes, a trifle larger than your 
iron discs, which I premise are quite ci , and 
have centres to them. Now screw the iron discs on 
so that the pencil-marks on the spokes are equi- 
distant from edge of said discs, all round, and the 
centres of the discs will be the true centre of the 
wheel. There will now bea little valley left 
between the discs, between each pair of spokes. 
This may be with advantage filled with one corner 
of asquare block of hard wood, glued (!) in with 
white-lead. Knock down close, and put a short 
screw through the disc into it from each side, and 
trim off the wood level with the discs. Fifteen or 
twenty discs of tin or sheet-iron might answer as 
well as iron - plate; but I have not tried this. The 
hole for the t must now be drilled, inning 
on both sides, and meeting in the wood, and a key- 
way filed. In doing the latter, remember that one 
side of the wheel is bably heavier than the 
other. The wheel, therefore, may as well be 
hung, 80 as to avoid the crank stopping at a dead 


centre. 

The nails and screws will be less likely to split 
the wood if they are made hot—just too hot to touch 
—before they are driven. 

After the wheel is mounted, its edge may be easily 
trued with sharp files as it runs, and if wanted for a 
gut-band the V-grooves can be filed in the same 
manner. I will leave it to the reader to do as he 
likes about painting it. I do not claim for this 
wheel to supersede those of iron; but it will cost 
far lees—at most only a few pence—and will weigh 
451b. to 60lb. A key - hole saw will be found con- 
venjent for sawing out the quarters. Murano. 


BNGINE-MAKING AT HOME. 


24179. —Ix answer to Inviota (letter 24144, 
. 169), I beg to refer to the article which he men- 
Bons or the reasons why I adopted the slide-bars 


so 8 no boss 
of the same 
110 kes be 

t, which is the easiest number (six would be, no 
Sout, better), they should be made a double 
ood, well nailed together, with 


ving a 
our wheel. Now 


in. | before I put 
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in Figs. 1 and 2, in preference to those of Figs. 3 
and 4. And while duly appreciating the extensive 
knowledge by our correspondent, and the 
spirit in which his criticisms are offered, I still 
consider the guide - bars in the first figures better 


is no special difficulty in fitting them up, and the 
bearing surfaces are ample. There is also the very 
im t advantage of having the thrust of the 
pis n rod transmitted in a direct line to the slide 

locks, instead of,to a point above. The consequences 
of a misfit are more serious in the dovetailed-shaped 
slides than in those which I figured, involving 
tipping and the wearing rounding of their faces 
and edges. They are quite suitable for large and 
slow-running engines, but not for small ones going 
at a high speed, and are seldom adopted for the 
latter. Neither is the use of a planing machine 
necessary to the fitting of the slide bars, as 
% Invicta assumes. In the articles deposited at 
332, Strand, I have endeavoured to give such in- 
structions relative to the fitting up of the engine 
parta that those who are not engineers may be able 

construct their models to design of Figs. 1 
and 2 without having recourse to a planing 
Denne at all, and possessing only lathe, files, 
drills, &c. 

An overhanging cylinder is advantageous, as 
Keeping the moving parts low down on the bed; but 
I should hesitate to recommend its adoption, because, 
although there is less work in such a cylinder than 
in one with feet, the work on the bed is increased 
to a considerable amouut, since the hooded end to 
which the cylinder is attached has to be cored out to 
form the inside of the hood, and the cylinder-cover 
and its stuffing-box. Not long since I made the 

ttern for such a bed for an engine of about 20 

.p., and in which the guide-bars were of the shape 
which “ Invieta ” advocates. A half-round print 
was boxed up sufficiently long to the core, and 
on this the stuff representing the thickness of metal 
in the hood was nailed, and its ends cut to the 
requisite curve. The print extended over about half 
the length of the guide-bar facings, so that half were 
on the bottom board of the box, and the other half 
on the pattern itself. There is no difficulty in 
making any of the combination beds now so much 
used, provided one has had an engineer’s training ; 
but they should not be attempted by amateurs. But 
the bed which is described on 4 of the present 
volume is one which anyone could attempt and com- 
pe successfully, while its appearance is not in- 
e t. 

t I have a preference for one guide over another, 
it is for that on Fig. 5; but I gave my reasons for 
Scaring Da- Still there is, a R ae pottar 
guide an ipper, especially when the is 

vided wich wed Shaped adjustment pieces. 

ese and other gs passed through my mind 
n to paper for the “ Engine-makin 
at Home.“ Out of the many types of horizon 
and inverted engines I was at a loss which to select. 
Of course it was ne to select some one form, 
and that, whatever it happened to be, would not 
meet with universal approbation. I have it in my 
mind to write at some future time a course of articles 
in which the history of engine development will be 
discussed, and the advantages of modern improve- 
ments in their various details taken up, and such a 
series would afford that scope for the balancing of 
various opinions which would be out of place in a 
merely practical series such as the present. 

4% Glatton” (letter 24145, p. 169) should know 
that the use of the word ‘‘eccentric”’ in contradis- 
tinction to crank, is misleading. In the connection 
in which I employed the term *‘ eccentric” (letter 
24108, p. 147) it was perfectly legitimate, since it 
was used to indicate a motion not directly recipro- 
cating. The words were — The pistons are not 
moved by a directly reciprocating rod, but by an 
eccentric.” There is essentially no difference between 
an ecoentrio and a crank: each term signifies centres 
of motion set ecceutrically in relation to each other, 
the eccentricity being generally understood to be 
less in the case of the eccentric proper than in that 
of the crank, and as the throw of the connecting or 
peon rods in the three-cylinder engines is small, 

used the term eccentric in much the same way as 
we employ the term in reference to the back-gear 
spindle of a lathe. Whether crank“ or “‘ eccen- 
tric,” I say ‘‘ditto’’ to “ Glatton,” having nothing 
in my mind beyond the common three-cylinder 
engine with the piston rods attached loosely to the 
crank pin,“ snd kept in place by means of two 
rings embracing their three ends. J. H. 


PATTERN MAKING. 


[24180.)—THE oblong holes for shifting the back 
spindle must either be enlarged, or the wheels bushed 
for a smaller spindle, or new wheels cast. You 
have no choice apart from these methods. If the 
metal in the lugs will permit, the holes might be 
enlarged, but ey should be larger than the spindle 
to permit of the latter being fitted into a brass or 
steel bush at each end, the bushes forming the 
actual spindle bearings; and sliding on their outer 
or flat faces in the oblong slots in the headstock 
lugs. They are kept in place, when in or out of 
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goar steady pins from the top. If your meta? 
7 Ld N. 

age thiok to allow of this filing out of 
the holes, you had better bush the ends of the 
wheels with gun-metal or steel bushes, say pin. 
thick, simply driving them in tightly with the 


than the form which Invicta advocates. There | ham 


mer. 

The size of the driving wheel may be 18in. or 
20in. Say you make it 20in. on the longest speed, 
then your pulley being cn , 6łin., and 4łin. on itə 
stepe the driving wheel should be 17}in., 18fin., 
an 20in., for the strap to fit on all alike. $ 


MINERAL-OIL LAMPS. 


24181.]—I Have read, with mingled feelings of 

intorost a surprise, the remarks of P. Ward in 

a recent issue about the over- heating of the oil- 

container of the Silber lamp which he has, and of 
its having ‘‘ blown up ” several times. 

Now, as manager of the Silber Light Company, 

s 


I have used, rimented with, an 
gteat many of the Silber lamps, and, am the 
many thousands made by the Company, I have 


come across a few defective ones, in which the over- 
heating of the oil-receptacle has occurred to a slight 
degree, but certainly nothing at all like that 
scribed by your correspondent. 


are abnormal indeed. 8 

The fact of P. Ward's lamp having blown u 
several times points at once to its being a defective 
one, and it seems a pity that he has not acted, with 
re to his lamp, as he would doubtless have done 
with any other defective article—i.e., returned it to 
the maker for rectification. 

I must add, however, that the second part of your 
correspondent’s letter reads somebow to me very 
much like a gratuitous advertisement of somebody's 
new burner. J. Collins. 


[24182.]—Tue best oil is the cheapest. Com- 
mon kinds give out great heat, and are 
dangerous. I have used a damp with a glass. 
receptacle for a long time without accident. 
Keep lamps very clean, don’t them about, 
keep well filled, turn down gradually, and never 
blow them out. A swinging lamp is the safest, 
simply because it cannot be upset. A really good 
lamp is now to be had for about 2s. 3d. in the 
country; here in London we get them for ls. 11d. 
The body is of white enamel with a shade of the. 
same substance; the wick is circular. They burn 
but little oil, and, unlike some with this shape of 
wick, go out quickly on being tumes down gently. 
I tried one after it been burning all the even- 
ing, and found the brasswork quite cool, and even 
the lower part of the glass not too hot to hold. 
Lamps explode from the use of bad oil, accumula- 
tion of . af wick, and gross care- 
leassness generally. R. W. J. 


RAILWAY AXLES. 


(24183.]—Sneow my letter upon the Breaking 
of Axles was written, the Board of Trade return, 
relating to the accidents during the year 1884, has 
been published. During that period there were 
385 failures of axles, by which 24 passengers were 
killed, and 69 passengers and 4 servants injured. 
Of the 385 axles, 223 were engine axles—viz., 200- 
crank or driving, and 23 leading or trailing ; 24 
were tender axles, 6 carriage axles, 113 
axles; 19 axles of salt vans; 68 waggons, incl 
the salt vans, belonged to owners other than the 
railway companies. 

Of the 200 crank or driving axles, 138 were 
made of iron, and 62 of steel, the average mile- 


age of 
135 iron axles = 216,333 miles. 
59 steel axles = 173,287 miles. 
20th April. Clement E. Stretton. 


OLD LOCOMOTIVES. 


(24184.]—Tre Engineer for October 10, 1879, 
contains a very clear engraving of the Invicta 
of 1830, copied from a photo The same 


graph. 
number, in addition to a few other particulars, also 
contains the following information respecting it :— 

The Invicta was exhibited during the Rail- 
way Jubilee at Darlington in 1875, when the photo- 
graph wastaken. The engine was sent by Mr. 
Gadworth, of the South Eastern line, and was oon 
structed by Messrs. Stephenson and Co. 

In some respects it resembles the Rocket” of 
1829 celebrity : had inclined cylinders as in that 
engine, but these were placed at the funnel end 
over the front wheels, instead of at the side of the 
firebox asin the Rocket.“ The four wheels were 
coupled, the trailing wheels being the drivers. 

The furnace was cylindrical and placed inside, 
and behind the cylindrical boiler it was about 2ft. 
in diameter. From this furnace tubes extended 
(number not known) to the front, the arrangement 
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being a cross between the old single fi 
5 gle flue and the 


It is also stated that the existence of this engine 
has been passed over in silence, by all historians of 
ere: $ 

8 victa °’ was much dismantled - 
bited at Darlingto ae ite earls 


reversing gear was fitted to it, as well as an 
further particulars which the dismantled renias 
of the engine cannot supply. Telegraphist. 


M. S. AND L. ENGINES. 
[24185.)—HEREWTTE I send sketch of the 7ft. 6in. 


single e engines on the M. S. and L. Rail 
as asked for b 70. A. T.“ (letter 241 20). These 


engines were designed by Mr. Charles Sacré, and 


commenced running in 1883. Dimensions and par- 
ticulars have, I believe, been given in a previous 
issue ; but I can forward same if required. 

W. H. Thurlow. 


Ee — 


ANNEALED CASTINGS. 


[24186.]—Iw answer to letter 24094 from Mr. 
Eaves, carb annealed cast iron is well known 
to those in the trade: hence my reason for advising 
amateurs in accordance therewith. I am aware 
that carburetted implies containing carbon ; but it 
` is a matter of controversy whether the malleability 
of the annealed cast iron is owing to the extraction 
of all the cal bon or a molecular change within the 
iron itself. 

The annealing of cast iron, or rendering it malle- 
able more or less, is of much older date than is 
generally supposed. 

Réaumer, in his work on the Art of Converting 
Wrought Iron into Steel and of Softening Cact 
Iron“ (L' Art de Convertir le Fer Forgé Acier, etl’ Art 
@’ Adoucir le Fer Fondu), published in 1722, gives 
numerous experiments by which he succeeded in 

ucing malleable iron castings. He states, 
owever, that these said malleable iron castin 
had already been made some way years before, 
but in a secret manner. Réaumer that 
a plate of cast iron exposed for a long time to the 
direct action of a fire was covered with a coat of 
black and red oxide, and that the metal underneath 


had become softened (malleable). He collected 
this oxide for the of packing with it small 
bars of white cast iron, and after heating them in 


covered crucibles he obtained a perfectly malleable 
iroa. His other mixtures were powdered lime- 
stone and charcoal, or charcoal with calcined bone- 
dust. The first mixture is evidently that used at 

the present time; the second may be explained by 


the oxidising action at a certain temperature of the th 


carbonic aci disengaged, which parts with an atom 
of oxygen to combine with the carbon in the cast 
iron, thus—CO, + O = 2CO. Orit may be that 
the carbon was burned out by the air of the fire- 

etrating through the interstices of the cast- 
ates forming the boxes iu which the metal 


were surrounded. 

It is evident that Réaumer ascertained that oxides 
of iron and cast iron heated together in closed 
vessels uoed malleable iron; also that for 
malleable or annealed castings white is preferable 
to grey metal, and that castings previous to anneal- 
ing should be deprived of the adhering sand, which 
becoming fluxed, porra the reaction, and tha 
properly annealed articles may be bent, forged, 

ed, case - hardened, and present all the pro- 
ies, and even appearance, of wrought iron. 

Bome authorities By that it is decarburisation by 
which cast iron is eablised in this process ; but 
Mallet doubts this, and remarks that by annealing 
white brittle cast iron either in hematite, chalk, or 


— We 
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even sand, he obtains not so much a chemical change | SEPARATE PEDAL ORGANS FOR 


as a molecular change in its constituent particles. 

Oxide of zinc has been proposed as a substitute 
for oxide of iron under the plea that the operation 
is more rapid. 

The Siemens gas regenerative furnace is in use in 
large works. © castings are carefully packed as 
above, and are kept at a bright red heat for 80 to 
90 hours, and allowed to cool down gradually in the 
furnace for about 30 hours. 


More recently a patent was taken out by a Mr. 
Ramsden in 1881, No. 1874, for annealing, in 
which he states that ho uses u mixture of ore 
and oxide of manganese or nitrate of potash and 
other ma 8 

If all the carbon could be extracted, the term 
‘‘oarburetted ” as applied to annealed or malleable 
cast iron would be inoorrect. This, however, is 


— 


— —, 


re. 


impossible. It should be borne in mind that the 
best quality of wrought iron contains carbon. 

Mr. Eaves asks me what battery I used when 
testing the different armatures. I used a special 
form of Bunsen, containing sufficient liquid to do 
fifteen to sixteen hours’ practically constant work. 

John B. Ohaster. 

Talbot - street, Southport. 


LAMINATBD ARMATURES. 


(24187.J—Ma. F. WALKER, in letter 24095, now 
states that 160 discs should have been 116. It 
would have been better if he had made this correc- 
tion before. He says that he will make the lin. of 
com on so clear that even I may admit the 

bility, and then goes on to say that he threads 
the discs on to the spindle just as they come from 
the punching machine. I do not follow this ez- 
planation ! 

With regard to letter 24133, Mr. W. ee 
seems to have fallen by the wayside, along 
with Messrs. Walker, Harcourt, and Eaves, in 
supposing that I condemn laminated armatures for 
dynamos or motors. I state here most emphatically 


8" | that I have never epoken or written against la- 


minated armatures. 

I merely called attention to an armature of in- 
ferior design that had been suggested for my motor 
during the time I was contributing the articles on 
electro-motor construction. This armature in 
question 5 to be laminated, and because I 
condemned its use in the electro-motor, I am at 
once charged with having cried ‘‘ Fire!“ as far as 
laminated armatures are concerned. 

If laminated armatures are so much better in 
these small motors, I wonder that the large makers 
of such who have doubtless tried them do not supply 
em. John B. Ohaster. 
28, Talbot - street, Southport. 


MYSTERY GOLD -USB AND TEST FOR. 


(24188.J]—Tux description nany. given in the 
papers of this alloy, which is said used for 
making false sovereigns and jewellery, indicates 
that it might have a more legitimate use to replace 
platinum, carbon, or at all events, silver in bat- 
teries. Ido not know where to obtain a sample ; 
but if anyone can supply me with a piece I would 
ty its suitability. 

t is said to resist the usual tests for gold, and 
not to be attacked by acids. From ite constitution 
I should think it oe be distinguished from gold 
bya not being whitened by ra of mercury, 
which test has, however, the disadvantage of de- 
facing a real gold article to which it might be 
applied. Bat it appears probable that a weak 
solution of nitrate of silver might be a good 
test. Gold would not be affected unless very 
heavily alloyed; but I should expect to find that 
“my * would expose itself by a black mark 
of precipitated silver. Sigma. 


AMERICAN ORGANS OR HARMO- 
. NIUMSB. 


[24189.])—Ix my sketch, which appears on p. 171, 

I omitted to show tbe feeder spring of American 
organ bellows. If there is anything required to be 
explained with regard to the subject, I shall be 
pleased to answer any reasonable W 
; er. 


MICROSOOPE OCONSTRUOTION — LE- 
OLANOHE OELLS — REPAIRING 
BOILERS — GERMAN SILVER — OB- 
MENT FOR KNIVES AND FORKS— 
FLAT EDGE LATHE WHEEL-AND 
RAIN-WATER PIPES. 


[24190 |—-I Havx referred to my previous oom- 
munication on this subject, and fail to fixd therein 
even the ghost of the promise suggested by “ Rob. 
Crus.“ But leaving mental aberration out of the 

uestion, it is only reasonable that a Robinson 
” should at times indulge in a little mild 
fiction. The remarks of R. C., and what he 
has accomplished, corroborate what I maintain, 
that any t amateur can construct such an 
instrument as a microscope without a special series. 
of 1 9 other than what have appeared in the 
Y * Any pa of any apoi Aios bid oe 

microscopes figured in these pages, and w 

more can be wanted. The glass grinding would 
certainly be an acquisition, as, although the subject 
of telescope lenses has, and is being well venti- 
lated, we have heard little or nothing about micro- 
scope glasses, and we shall all be very glad to read 
what R. C.” has, to say on the matter, and to 
give him due credit for his doubtless original 
me 8. 


e particulasly cheap--betteries quite as good can 
are y cheap— es quite as can 
be obtained from advertisers in this journal at 
about half the price, to say nothing of the time 
consumed in ing them. 

I wonder how Invicta would like to get inside 
a boiler with the steam just let off, as must have 
been the case with Lord Beresford’s steamer. 
There are more easy ways to put a patch on a shot- 
hole than holding said patch up Ton tko inside ; 
doubtless, the engineer in question would tap holes 
in the shell and screw on a piece of plate. This, 
with some good g, would prove equal in 
strength to any other stion of the boiler. 

German silver wil get tarnished (56431). I 
would recommend querist to try potassium cyanide. 
It is just possible that if the articles were kept 
till 8 tte in petroleum oil they would retain their 
isti ightness. 
powdered Bath brick and rosin is 
used for cementing knives and forks in their 
handles (56438). 

I have a lathe-wheel with a flat edge on which 
a small round gut has been running for some years 
(56443), but you can’t to get quite as much 
pull as the V-groove would give. 

Mr. Ashworth (56446) can make an excellent 
joint in his rain-water pipe by getting a strip of 
tin plate about 2in. wide; this round the joint. 
(a piece cut from an old tin can will do). This may 
be tied with a piece of twine or wire; now wind 
on some strips of canvas or calico, between the 
ayers of which put plenty of red lead and linseed 
oil, and give a good coat of the same outside. This 
will, if done properly, last about as long as the pipe 
itself. Should be done in dry weather. Os. 


„ QALORIE” IN FRENCH 
THERMAL UNITS. 
[24191.]—I wnoricep in yours of the 27th of 
March last, p. 91, this was given as 22 British 
thermal units. - Unless corrected, it may lead to 


errors. 
The British thermal unit is llb. cf water ele- 


THE 


vated in tem ture 1° Fahr. 
The French thermal unit is 1 kilogramme of 
water elevated in tem tare 1° i 0 


Now the kilogramme is usually accepted as equal 
to 2°20462 British avoirdupois pounds, and the 
Centigrade thermal d uals 1:80° Fahr. 
Then 2:20462 x 1:80 = 3 998316 nearly 4:00. Ir 
fact 4 may be used, as itso nearly approaches the 
true value, where French thermal units require 
to be used instead of British. 

Tubal-Kain. 


NEW TIME.—DEOIMAL TIME. 


[24192.]—I Have read the remarks of Mr. B. J. 
Hopkins on p. 161, and also those of F. R. A. 8. 
on 2 168, and am rather at a loss for a reply, for, 
as far as I can see, neither of those tlemen has 
attempted to show why the chan ould be made, 
or to traverse the arguments of Sir E. Beckett. 
Any improvements which can be in 
“ Bradshaw's Guide ” will doubtless receive atten- 
tion from the publisher of that highly interesting 
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work, which certainly is a bit of a puzzle until you 
get used to it, but not in connectibn with the times, 
only with the destinations and connections of the 
trains. I am bound to accept the statements made 
that people do get confused with the time tables, 
and so can only retort that if they make mistakes 
now, they may make more when the time tables 
are altered, which, however, is not likely. 

I find that a Prof. Loudon has recently read a 

per before the Canadian Institute, Toronto, 
Hanada, in which, some time after the fair,“ he 


suggests just exactly what W. A.G.” did on 
p. 341, last volume. 


“The tday of 24 hours, on Prof. Loudon’s 
system, would be divided into ten divisions, so that 
each hour, if we might so call it, on the new system 
would correspond to 2 hours 24 minutes. is hour 
would be again divided into 100 divisions, called 
minutes if necessary, each minute on the new system 
thus corresponding to 1°44 minute, a good fractional 
unit. Again, this new minute division could be 
subdivided for accurate measurements into 100 
divisi called seconds. The MADRAS arisin g 
from such a system would be: 1. The abolition o 
the so-called a.m. and p.m. nuisance—what has 
already been accomplished by the 24 hour system. 
2. All the advantages to be derived from the 
adoption of any system based on our scale of 10— 
namely, the inconveniences sume from the con- 
tinual use of vulgar fractions and the use of symbols 
for each unit in the ordinary affairs of life. 3. 
The fact that the time in hours and minutes (which 
for all practical purposes is sufficient) is indicated 
imm moray by the . 1 is the 1 
po vantage, use 6 present system 
we have always to mapy by five before we know 
the time—thus 1 means five minutes past, 2 means 
ten, 11 means fifty-five past, or five to, and so on ; 
and this would really overcome the great difficulty 
5 by most children in learning to tell the 

8 


There are, I know, some children who are 
naturally obtuse, but I fancy the great difficulty 
experienced by most children“ is unknown to them. 
Some so-called teachers experience the difficulty, 
not the children., Nan. Dor. 


A NEW THEORY OF THE VOLTAIOC 
CELL. 


24193.J— TRR generally accepted theory of the 
vanic battery (taking the zinc-copper cell for 
our example) is that the zinc decomposes the acidu- 
tated water, the hydrogen of which, by atomic 
substitution in the intervening molecules of H,O, 
is transferred from the Z to the C, and there 


given off. l 
To many minds this is quite unsa „ as it 
seems at best to be a compromise with difficulty. 
Why should the H atoms be given off at the oop 
eee of at the point w the O unites Mich 
zinc 


If the theory which I shall now offer contains a 
gorm of truth, it will blossom into fruition ; if not, 

we thought. ‘There Js notaing 70 fatal ¢o progress 
new thought. is g 80 progress 
asa blind acquiescence in unproved theory. As 
examples of this mental petrification recall Helm- 
holtz’s theory as to the limits of microscopic vision, 
and the generally accepted By ponents conoernin 
the antipcdal tidal wave, which any student o 
mechanics feels instinctively to be TEE. 

In considering the action of a simple galvanic 
cell, consisting of copper-zinc excited with dilute 
eulphuric acid, I assume that the hydrogen arising 


from the decomposition of the H:O passes through | is 


the zinc (i e., between its atoms) and connecting 
wire, and thence, when the circuit is closed, to the 


copper element, and is given off at its surface, which | para 


opposes the zinc. In enunciating a new hypo- 
thesis, Iam aware that it must agree with observed 

We will first consider the k. Considered in 
relation to the proposed new theory, it is caused by 
the partial chemical union of the fleeting H atoms 
with atmospheric air. Reasoning d priori, we should 

that a reduction of the normal pressure 
would enlarge the spark, and this is, of coarse, true. 
How will this hy pothesis account for the phenomena 
of the spark in vacuum tubes? 

It is very difficult to see why ‘‘energy”’ should 
expand ina vacuum; but that hydrogen atoms 
should conform to the law of Mariotte isa matter 
of course. When we consider the enormous volume 
of hydrogen rea so dense a metal as 
palladium, there is no difficulty in conceiving that 
copper and zinc may Offer a path to this pigmy of 
the elements. 

The crosa section of wires of a given diameter 
contain a certain number of atoms peculiar to each 
metal. The number and shape and position of 
these atoms determine the resistance to the passage 
of the hydrogen atoms. Each wire has its normal 
capacity; when this is exceeded heat is evolved. 
(The captious critic is requested not to inquire now 
what this manifestation known as heat may be— 
this must come later.) 

_How can this theory account for the decomposi- 

tion of H:O? It is well known that heat alone 
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will cause the separation of this compound, and we 
have just seen that a conductor of insufficient 
capacity is rendered incandescent. So we havea 
erfect theory in thiscase. The H atoms, passing 
m the Z to C poles, split the H,O into ita com- 
ponent parts, for the water being a poor conductor 
offers a groat resistance to the passage of the H. 
atoms, and instead of manifested as heat, it 
appears in the separation of the combined elements. 
t such separation is equivalent to the rendering 
latent an enormous degree of heat is evident to 
sazons familiar with the oxy-hydrogen blowpipe. 
will not further enlarge 8 5 e capacity of 
this theory to in known effects. My object is 
to give the E. M.” circle an opportunity to pursue 
what I believe to be a new line of thought, feeling 
assured that in the counsels of the many lies ulti- 
mate truth. To me there is more of probability in 
this new theory than in the old. I oan conceive of 
a flashing train of atoms, potent with energy, 
traversing their inter-atomic path much more 
readily than I can assimilate the idea of currents of 
——nothing. 

I believe al? natural phenomena capable of a 
mechanical solution, and that time will effect their 
solution on this basis. I have contributed this as a 
nucleus of a theory, and hope your readers will aid 
in adding to the structure. I am aware that a 
cloud of objectors will arise. I myself could easily 
show the weakness of many sides of the new struc- 
ture; but I am more interested in building up than 
in throwing down at present. 

James L. Gordon. 

46 E, Brookline-street, Boston, Mass. 


PARAFFIN-OIL LAMPS. 


[24194.)—I HAVE read with some interest the 
lecture given on this subject by Sir F. Abel as pub- 
blished by you on page 48 ; but am much surprised 
in regard to what was said respecting the volatile 
qualities of paraffin oil; and as Sir F. Abel’s 
article is headed Explosions in Paraffin Oil 
Lamps.“ I shall confine myself to this icular 
ingredient, without reference to any other of the 
hydrocarbons which, I admit, are far more dan- 
gerous and inflammable, but which yield no 
adequate return in respect to cost and safety com- 
pared with paraffin. 

I have tested well-nigh a score of samples this 
last two years, to ascertain the volatile and other 
qualities of paraffin oil, and my mode of proceedin 
has been on so delicate a scale as to be able to tell 
to less than half a grain in any given time, and I 
find the average of the whole of the tests taken in 


hours, or 7:3 grains per hour per square foot of 


stated, are taken from one square foot of surface 
and would have to be very materially increased 


oil is not like spirits of wine, turpentine, or 
naphtha. You cannot set it on fire at ordinary 
temperature in the absence of other combustibles. 
A flame applied to its surface will dry it uptoa 
kind of waxy residuum. 

I don’t pretend to teach those who know 
do I write to pull to pieces what Sir F. Abel has 
advanced on this subject; but the general public 
who consume the greater part of the paraffin that 
used know but very little of its nature or 
qualities, and my desire is that what Sir F. Abel 
advanced in regard to explosions in reference to 
should not create any unnecessary 
fear or panic amongst those who use it, and es- 

ially the poorer class of people who, in their 
oranoe to the contrary, are apt to allow their 
fears to increase, and especially when such infor- 
mation comes from such high sources. I am sure 
no such fear need exist as to paraffin lamps ex- 
ploding with anything like care. The whole sur- 
ace of any lamp container is scarcely more than 
1-6th of a foot, and if wholly exposed, it would 
require about a week of days and nights to lose loz. 
in weight. As to the higher temperature it attains 
while burning, the greatest danger, then, is a wick 
that is too narrow for the holder or casing. The 
container generally increases in temperature as the 
gets less, and especially when it is so far 
exbausted as to require repeated snuffing of the 
wick, for when this is so, the wick is little better 
than a dry ember lodging upon the top of the 
wick-holder, and it is by this cause and just at this 
time that so much heat is generated, that it is 
bound to travel downwards as well as in other 
directions, and should the wick at this time be too 
narrow for the casing, the fiame will then follow 
the heat and creep down the wick right into the 
already overheated container, for the flame, if 
allowed, will, like ourselves, struggle hard for 
existence. There should be standard gauges forall 
wick-holders and for wicks, so that we might have 
them interchangeable, for I have now before me, 
while I write, several lin. wicks, so-called; but 


nor 
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there is a difference of over }th of an inch between 
the widest and narrowest. Then, in the 
plaiting of the wicks, there should be 

ard acoordin i 


entire lamp. A loosely pis wick, as Sir F. Abel 
says, will draw up the o 
but there is only a narrow limit as to looseness, for 
I have known loose wicks not to answer to the 
winding gear, and even to drop down suddenl 
when in use, and almost extinguish the mae 
loose wick may feed the oil more re y to the 
lace of combustion ; but there would be less than 
the trouble with these lamps if the containers 
were recharged more often, and this also would 
very materially diminish the danger. When a wick 
requires anuffing, it shows at once that the oil has 
gone below the capillary powers of the wiok, or, at 
l below its power to raise up a sufficient 
supply, and the lower the oil gets, the more 
frequent the snuffing, and themore heat generated, 
and, therefore, refilling the container before this 
occurs would save the bulk of annoyances, and hel 
to remove the bad repute these lamps bear. Bu 
T 9 Ampi may 8 e they 
are not things carry abou y up- 
stairs, or down cellars, or along ee laces 
unless the light is previously lowered. And now 
in regard to). Hughes's letter (24023, page 82), Iam 
surprised at his wonder at Sir F. Abel’s recom- 
mending metal containers for lampe, and 
at his statement that it is at variance with practical 
experience. What are the containers used in stoves 
but metal, and the lights much nearer the con- 
tainers than in the lamps? Then look at the 
optical lanterns: these, again, are all of metal, and 
for three years I worked optically several of the 
Silber“ lamps, all of brass, chimney excepted, 
and each lamp worked to its utmost limits and with 
but very little surrounding air to cool them down ; 
in fact, I have myself been almost baked with the 
heat from them, and this of a cold wintry evening 
and never had the slightest mishap with any o 
them. Then, again, there are thousands of 
lamps in America consuming paraffin, and the con- 
tainers to all of them are of metal. They are made 
by a firm which has a factory in New York and 
another in Chicago, and even if there were positive 
danger in using metal containers, the in tion 
of a washer of cork about zin. thick between the 
burner and the container would prevent its 


g | descent. 


I know of one firm which, even now, in 

a stratum of cork, but thinner than what I have 
stated; but as the connection of the burner is on 
the locking principle instead of screwing into the 
container, this cork is used to prevent the“ creep- 
ing’? of the paraffin through the joint. I sho 
rather think that the makers have adopted the opal 
glass or earthenware containers rather for cheap- 
ness and variety, as well as profit, without any 
regard to the alight difference in eran? fe 

hen we have letter 24127, from Mr. P. 
Ward, wherein he is full of the praises of Martin's 
pateut duplex.“ The lamp which I was induced 
to purchase of their make does not bear out what 
they advertise. Their circular before me states 
that this lamp will burn 18 hours, maintaining the 
same light throughout, without its being neces- 
sary to touch the wick. Now the lamp I purchased 
does not contain six hours’ supply, and as to 
maintaining the same light throughout, that can 
never be accomplished where the supply depends 
entirely upon capillary attraction. J. Hughes, at 
page 82, says few wicks have a po beyond 4in., 
cad I can go further than that, an 


MUSICAL SCALE. 


[24195.]—Iw letter 24135, page 151, Mr. Hunt 
asks me to state what pro rties notes must possess 
in order to have the quality of being in tune. I 
answer that the properties depend on whether the 
notes are heard singly in succession, as in an unao- 
companied air, or whether they form component 

arts of the chord of a harmonised piece of music. 
the former case experiment s hows that the notes, 
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to be in fune, must be those of the melodic scale 
derived from the series of consecutive, perfect 
fifths. In the latter, experiment equally shows that 
the notes must be those of the harmonic scale. 
Why it is that in either case these notes, and these 
alone, give to the musical ear the feeling of satis- 
faction which is expressed when we say that the 
notes sound in tune, is a mystery which we can no 
more explain than we can tell why one substance 
tastes sweet, another sour, another salt, or 
why one kind of light gives the impres- 
sion of red, another of green cclour. Nor 
have we advanced one step towards a solution when 
we have disconered a mathematical law regulating 
the external 5 which produce the * 
tory impressions. ere is no d priori reason w 
& certain combination of harmonic sounds should 
be pleasurable rather than the reverse. We can 
only take note that such is the fact. It seems to 
me that what Mr. Hunt says about simple and 
complex ratios is beside the question at issue, which 
is one to be decided e: entally. He appeals to 
the experience of pianoforte tuners. That experi- 
ence I claim as strongly supporting my case; for 
the tuner’s chief difficulty is to abstain from 
according to the natural or melodio scale, to whi 
his musical ear constantly tends to make him revert. 
The pianoforte bein ety an instru- 
ment for the ormance of harmonised 
music, the harmonio scale is the one to which 
it must, as nearly as possible, be tuned; 
therefore, in tuning each note the tuner adjusts its 
pitch with reference to that of certain other notes, 
which, for that purpose, he sounds along with 
it. But, in consequence of the limitation of the 
ent to 12 notes per octave, he has 
5 to avoid tuning to the exact harmonio 
intervals, and he shows his skill by giving 
just the necessary amount of avoidance and 
no more. The result is, or should be 
that the piano is tuned to the scale of equal 
temperament, which is mostly intermediate be- 
tween the harmonic and melodic scales. Of 
course the eq 


I believe to be a com 
cial development of 
beautiful ones, too, as, for instance, some of our 
old Scotch airs) were com 
before the facts and laws 
known—even before the melodic 8 
acquired all the seven notes of our present 
diatonic. I am somewhat puzzled by Mr. Hunt’s 
assertion that no one has set any other values 
on the fourth and fifth intervals than 4 and 3. Even 
in his last letter, page 129, he implies that there 
must be two different values for the fifth interval 
D — A in the soale of C, by assigning two separate 
measures to the D. From D grave 0'9 to Á 0'6, 
is, of course, a §-interval ; but surely from D acute 
0°88 to the same A is another and a different one. 
But, perhape, there is another A (omitted by Mr. 
Hunt) corresponding to the D acute, which will 
give the correct interval. The same am ity rests 
on the fourth iaterval D—G. Here it is the interval 
reckoned from D acute, which is the correct (4) one. 
Det Again, Mr. Eiphiok page 37, express] 

8 , Mr. ick, says 
that both the fourth and fifth intervala have three 
different values, rasa We the part of the scale 
in which they occur, and he states these values in 
fractions. There is another statement of Mr. Hunt’s 
which is curious—namely, that the car asks 
for a change of three notes to fit a scale for modula- 
tiou into the next remove. Musicians are generally 
agreed that a change of one note is sufficient, 
except when the modulation is into the relative minor 
- key, when two notes are changed in ascending 
passages. But musicians use chiefly the equal- 
tempered scale, and Mr. Hunt says the ‘changeable 
notes are in the composite scale, which he bas 
given on gese 10, No. 1041 ; but he does not indi- 
cate the notes in it that are to be changed 
for any 8 modulation. Since writing the 

have seen Mr. Elphick’s reply to my cor- 
rection of his be are regarding the interval 
He now it the diminished or imperfect 
fifth; but as that interval is not what is known as 
“ a fifth ” either in melody or harmony, I think he 
might have acknowledged his error, instead of 


were 


implying that in pointing out that the interval 
B—F is nota fifth, I am in opposition to our 
com of the ” &o. To him, as to Mr. 


Tae regulations made under the Metropolis 
Water Act make it necessary that lead pipes should 
be of the following weight: gin. diameter, ölb. 

lineal yard; jin., 6lb.; ĝin., 74Ib.; Zin., 91b. ; 
. 121b. ; 1jin., 161b. 


ding to these two | Asia, 


REPLIES TO QUERIES. 


GQ 

„In their answers, Correspondents are respost» 

pully requested to mention, in each instance, the tite 
munder of the query asked. 


§3164.]—8in. Spark Ooil.—I am very much 
obliged to Mr. Ernest Baugh for his reply, and will 
adopt his suggestion when I make my coil. Some 
time ago I thought of making one with discs of 
paraffiued paper; but, on testing a number of discs 
made in the manper directed in ours, I found so 
moderate a spark would pierce them that I con- 
cluded I did not know how to make them suffi- 
ciently well to construct a coil with them. and 
therefore gave up the idea for the time.—B. Har- 
COURT. 


[54721.]—Fioe Adjustment for Microscope. 
—On Sept. 26 I inserted a query under the above 
mene This Mr. Lancaster asked me to repeat 
which I did on Feb. 6. As he has not replied, will 
some other reader kindly help me, as I am anxious 
to finish the instrument P—SEMPERvVIvo. 


(64825.]—Salt, &o.— “Dens” says Back- 
woodsman ” admits that wheat was choked off in 
the fifth season, Ko. I sup he spoke from 
America 0 As Coane coe ila is aa indi- 

neous (native country, s0 course, 
being ‘marely tetsodaeed’ abd accliciatieed. io 
America, plants native to America would, as being 
fittest to the surroundings, overwhelm and choke 
off wheat naturally. In my country, at all events, 
we have cereals wild in their natural state, such 
as wild oatsand barley. Wheat is not a native of 
Germany, nor England, nor America; but, most 
panpan] , Africa, Asia, and Southern Paroni; and 

left there to itself, will propagate itself, and 
only deteriorate in quality. As is well known, culti- 
vation will improve the quality, and often alter 
the nature of pn trees, and ani . As 
corn and baked cakes of bread having being found 
fossilised in the geological strata, I never heard of 
it before. Perhaps Dens can tell us when and 
where? I have read of fossils of bones of cave 
lions and hyænas, and also of stone hatchets found 
in river drif t and caves ;` but never of relics of what 
can be called civilisation.—F. W. H. 


54825.] —Salt.— Origin of the Ocreals.— Ad- 
mitting that Dens ” may be correct in asserting 
that wheat will not survive one year in this country 
if left to itself, I would point ont, that is not the 
epee ; for bee we want Ng rari 5 the 
Ww aak ears , and w spran 
from. d eee evidence was a trifle 
more scientific than Dens’s’’ counter-assertion 
and the “ choking off ” is exactly what one would 
expect, for plants A tee . invari- 
ably run back when left to themselves, and are 
crowded out by more sturdy weeds. The origin of 
wheat has always been a curious subject of specu- 
lation to those who look a little deeper than the 


generally held to 
a wild grass of Southern Euro 


ops (see Journal, 
Royal Agricultural Society, Vol. XV.) It does not 
seem to have occurred to some that if a special 
design is accorded to wh it will be necessary 
to assume the same origin for rye, barley, oats, 
rice, maize, Eleusine, Bromus, Poa, Sorghum, Peni- 
cillaria, &c., allof which are staple food producers 
in different parts of the globe. It is much easier to 
believe that they have been developed by cultiva- 
tion, just as we know that our modern fruits and 
flowers have been developed. Nux. Dor. 


[65700.] — Strength of Shafting. — In the 


. 57 €t ? 1 2 
J)õãò ] et ad Gsemasian the 


„One Ignorant,” gays: The Gin. shaft comes out 
exactly nine times as strong as the 2in. one. 


a ee — @ we = 


=i 
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inclose a demonstration of the fact that the 
strength of a shaft varies as the cube of its diameter. 
Is not Glatton’’ at sea”? here? For the asser - 
tion that he makes that a Gin. shaft is nine times 


to | portions of time, an 


as atfong as a 2in. one, is not borne out by the fact 
that he professes to demonstrate; which demonstra- 
tiog he finishes up by saying: That is, a shaft 
which is double the diameter of another, is four 
times as strong. In the same way it may be 
shown that a shaft three times the diameter is nine 
times as strong.“ Now, the demonstration that I 
inclose will, I hope, set Glatton right, and 
prove to him that the strength of shafts does vary 
as the cubes of their respective diameters. In the 
acoompanying sketch, let Figs. 1 and 2 represent 
two shafts whose diameters are in the proportion of 
4 to 1; then the han dey 
isas 16 to 1. But the strength is increased by 
leverage in the proportion of 4 to 1; therefore the 
total relative strengths areas (4 x 16) 64:1, which 
A the proportion of the cubes of the diameters.— 


In my reply on page 174, in the last threo vente 
m y on page 0 sentences 
for a four ” eight, and for “nine” read 
twenty-seven.— GLATYON. 


[50030] -Winding Watches.—In a 
memoir of M. Guinand in the Mechanics’ Magazine 
for 1825, Vol. III., p. 293, occurs the following 
soa Spr or It was not until some years after- 
t an acquaintance of his, M. rdon, 
having proceeded to England, where he obtained a 
patent for the invention of self-winding watches, 
which were then in great request, brought him 
i G.) from that country, some flint - glass. 
is visit of M. Recordon’s was apparently be- 
tween 1770 and 1780.—MvuRaxo. 


[65957.]—Stop Watch.— Will Englethwaite 
please excuse delay in thanking him for reply to 
the above query? His idea is very ingenious, and 
quite applicable to the required purpose, save in 
one. aiat via the reading oe. As me 

um moves wi speed, the arc wo 
0 to have arsenal to indicate equal 
A not be depended on to the require d degree « 

could not be on o require 

if the pendulum was stopped near the 
limits of its swing. Can Englethwaite’’ 
any device for overcoming this difficulty P— 
PENDULUM. 


[56026.] — Trueing Grindstone. — Patent 
Law.—lI reply to Nun. Dor.,’’ and so as to clear 
the ground, 1 give the exact words of the granting 
part of the patent, which is also prohibitory, an 
the actual words of the prohibition contained in the 
patent: Know ye, ore, that we, of our 
especial grace, knowledge, and mere motion 
do, by these presents for us, our heirs, and succes- 
sors, give and grant unto the said patentee our 
especial license, full power, sole privilege, and autho- 
rity that the said patentee by himself, his agente, 
1 and no others, may at all times here - 
after during the term of years herein mentioned, 
make, use, exercise, and vend the said invention 
within our United Kingdom of Great Britain and 
Ireland and Iale of Man, in such manner as to him 
or them may seem meet, and that the said patentee 
shall have and enjoy the whole profit and advan- 
tage from time to time accruing by reason of the 
said invention during the term of 14 years from the 
date hereunder written of these presents. And to 
the end that the daid patentee may have and enjoy 
the sole use and exe and the full benefit of the 
said invention, we do by these presents for us, our 
heirs, and successors, strictly command all our sub- 
jects whatsoever within our United Kingdom of 
Great Britain and Ireland and the Isle of Man, 
that they do not at any term msn aoon n: 
ance of the said term of 14 years, ei directly or 
indirectly, make use of, or put in practice, the said 
invention, or apy part of the same, nor in an 
imi the same, nor make or cause to be made 
addition thereto, or subtraction therefrom, 
inventors 


I | thereof, without the consent, license, or agree- 
ment of 


the said patentee in writing, under his 
hand and seal, on pain of incurring such penalties 
as may be just! icted on such offenders for their 
contempt of this our Royal command, and of bein 
answerable to the patentee according to law for his 
damages thereby occasioned.” Now, I can assure 
% Nun. Dor.” that the old proceedings at law used 
to state both the granting part and the prohibi- 
tion, and the language used by the judges shows 
what I have said—viz., that the grant, and none 
others, are words of prohibition. It has also been 
decided that to jr a : ae 3 for a pur- 
se of experiment, and not for the purpose of using 
fe for profit, is not within the grant or prohibitio 
and is, therefore, notan infringement. This is no 
a publication fora legal ent, or a reference to 
decided cages, but Nun. . will find that both 
a prohibition as well as the tory clause itself; 
in fact, the words of the prohibition would not be 
large enough to prevent making or “ selling” ; 
as the words in the prohibition, as ‘‘ Nun. Dor.” 
correctly quotes them, are only ‘‘ make use oe 
‘ put in practioe, or “imitate.” If you take the 
grant and prohibition together you have prohibited 
by exclusive ‘grant’? and by express prohibition 


due to the sectional areas 
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66 7 ute 66 hdd 5 exercising,” 4t vending,” 
“t make use of, put in practice,” imitate. I 
think I have thus shown wherein ‘‘ Nan. Dor.” is 
wrong. He ignores the hibition in the grant 
that the patentee and no others, without license, are 
to muke, use, exercise, or vend.— A. P. BOWER. 


(66041.]—Gun-metal.— No, I am not inclined 
to split that hair about gun-metal and metal for 
guns; but until corrected I shall assume that gun- 
metal was originally the bronze used for ing 
cannon— otherwise, whence the name? I know the 
gun-metal of the shops ; but I doubt whether those 
who sell it are realig Hos Gara with what it con- 


Will some Woolwich reader tell us what 
‘is ised there as ordinary gun-metal? I have 
‘heard that it is co 8 or 9 to tin 1, or copper 16 


—18, tin 2}. In Hunt’s edition of Ure’s dictionary 
the only remarks under the head of Gun-metal ”’ 
are contained in a few lines about Aich metal, 
which is com of copper 600, zinc 382, iron 88 
Upi 80 aloy 15 ein is 1 
oom of copper 90° zinc 9:670, and tin 03; 
Sai, onie for cannon is said to be composed of 
copper 9, tin 1. Now, if any one likes to contend 
that the last is the true -metal,”’ why that 
settles the point so far as he is concerned; but if a 
carefully made specimen of good gun-metal of that 
brand is examined by the analyst, I believe he will 
find more than a trace of iron in it. For this reason, 
that when bronze (i. e., copper and tin) is melted 
in a cupola where a few fusions of cast iron have 
been ously made, its quality is sensibly im- 
proved. This result is due to the alloy of a small 
proportion of iron with the bronze.” at is from 
Uusttier s Manufacture of Metallic Alloys,” a 
work which, so far as I can find, never mentions 
un-metal, but s of bronze for cannon.” In 
ight's Dictionary of Mechanica’? (Cassell), 
there is a table of ‘‘ Brasses and Bronzes oontainin 
Iron,” from which I find that Stirling’s gun-me 
(patent 1846) contained copper 50, zinc 25, iron 1 to 
8; Keir's metal (patent 1779) contained copper 100, 
zinc 80, iron 10; thorn’s gun-metal (Austrian), 
55, tin 83, zinc 42, iron 1:77. Knight quotes 
a number of analyses of and quaternar 
alloys containing iron, and says An English wor 
of 1853 [slightly indefinite, that) cites the addition 
of one to two per cent. of iron to brass to give 
strength and sonorousness ; and Te ptates n 
largo guns, large screws, propeller vanes, mill- 
brasses, railway bearings, bells, and other articles 
are made of a metal in which copper, zinc, tin, and 
iron all take part.“ In Spretsoun's Casting and 
Founding (Spon) gun- metal is said to be 80 to 83 
pas of copper, 20 to 17 of tin. Overman, in 
is *‘ Moulder’s and Founder’s Pocket Guide,” 
says, that if tin-plate scraps are melted in a 
crucible together with tin, aud then this tia and 
iron alloy added to the melted copper, it will unite 
readily.” Finally, from Percy’s ‘* Metallurgy: 
Iron and Steel (Murray), I learn that sterro-metal 
was accidentally discovered in attempting to apply 
the ferriferousalloy of zinc, obtained in the process of 
galvanising iron, to the preparation of brass, and 
our distinguished metallurgist further gives the 
process of mixing tae copper, zinc, tin, ard iron, 
as supplied to him by Barou Rosthorn: The iron, 
which must be malleable iron, is put at the bottom 
of a crucible with the copper upon it, and then ex- 
posed to a very high temperature. It is thus com- 
pletely taken up by the copper, and when the whole 
Is fused the tin is added aud afterwards the zinc.“ 
Having thus occupied a good deal of space, I may 
perhaps be permitted to refer to the original query, 
p. 19, in order to show that at least one other per- 
won seems to be aware that gun-metal is not exactly 
a definite and invariable article of commerce, for 
the querist asked for the percentages of the dif- 
ferent metals necessary to produce gun- metal that 
will resist the effect of a 3 per cent. solution of 
sulphuric acid. If anyone can answer that ques- 
tion, he will impart more information than I have 
deen able to give.—Nux. DoR. 

(66082.]—Telephone Transmitters.—-Would 
Mr. Chaster oblige ‘“‘Stubsa’’ by giving a sketch 
and description of Hunning’s form of transmitter 
mentioned by him, mentioning whether it works 
with Bell’s telephone ?— STUBS. 

(56110.]—Mill Bills.—I have not had any 
experience with above; but as Essar’’ seems to 
hold in contempt the additions of salt, &c., to the 
water used for tempering purposes, I should like 
to say a word or two. A short time since, not 
having a little water handy, I tempered a drill in 
the soldering solution, and was so much pleased 
with the result that Í now temper all my small 
tools in sol. chloride zinc. I find a marked im- 
157 in drills especially: they stand much 

tter, and keep their edges longer. The only 
explanation I can arrive at is this: in pure water 
steam is formed at a lower temperature ; the addi- 
tion of a salt raises the boiling point; there must 
be less steam formed in a given time between the 
hot tool and the cold water, in consequence of 
which the cooling is performed more quickly. I 
am aware that the heat-conducting power of water 
is almost nil; but may not the addition of large 
quantities of certain metallic salts improve it? 


Such small quantities as 20z. or 30z. to 1 gallon of 
water must, however, be quite useless.— ZINO 
SULPHAS. 


pe) —Oszone Bleach.— Is this > as more 
or less than peroxide of hydrogen ?—full particulars 
of which can be found in back volumes.—A. K. C. 


_ (56145.J—Wimshurst Machine.—This query 
is one of that peculiar variety which appear to pro- 
ceed from people who have no notion of helping 
themselves. o description of the symptoms 
is puzzling, to say the least of it, and it would be 
necessary to see the machine to give useful advice. 
The querist can help himself by reading up what 
has n written in back volumes from XXXVI. 
onwards. The querist constructed his machine 
from descriptions given in the papers; whether 
the papers are at fault, or his workmanship, re- 
mains to be found out.—NRxo. 


(56149.]— Calorimeter. This querist cannot do 
better than make his choice from Ganot. What 
o 25 think would answer in place of mercury ?— 

[66157.] Edison's Electric Pen. The patent 
was taken out in October, 1875. The £50 stamp 
was paid on Oct. 22nd, 1878, and the £100 stamp on 
Oct. 19th, 1882; so that the 
until Oot., 1889. The validity of this patent is still 
unchallenged. What “R. E. G.” refers to I 
believe to be a patent of Edison’s for microphones, 
in which he (Edison) claimed aleo the phonograph. 
This latter has been disclaimed, in order that the 
former may continue good.—Jonm E. CHASTER. 


[56157.] ~Edison’s Electric Pen.—This query 
should be put to a patent agent, or to some one 
who can spare the time to go to the Patent Office 
and ascertain whether or not the patent has become 
void. The mention of rene wal,“ however, leads 
to the ae that the querist means the American 
patent. If so, things are dreadfully mixed, and 
the querist will perhaps say what it is he wishes 
to know. I think he will find it was the phono- 
graph that was mixed up with the telephone.— 
Nor. Dor. 


[56158.]—Injeotor.—I would suggest that the 

tentees of this injector would gladly give every 
information, for if it is to be fitted to a boiler by 
some one who does not understand it, I should not 
be surprised if it goes wrong.—EssaR. 


(56159.]}—Model Engine Boiler and Boat.— 
The boiler described on page 153, in reply to query 
56240, would be about right for your engines, 
which, by the bye, seem to me to be decidedly out of 
proportion as regards the height (I lin.) oom 
to the cylinders. The boat should be about 6ft. 
long, 9}in. beam, and Qin. deep inside, built of 
X XXX tin strips about lġin. wide, and soldered 
on a wire frame properly set out to the shape of 
the intended hull. Some builders of this descrip- 
tion of hull strike up a wood mould gi the 
strips to this, and then solder. Wooden hulls for 
steamers are not of much use, as they in time warp, 
crack, and get charred with the heating and coool- 
ing of boiler and fire. Boat-building of this de- 
scription could not be gone into details without 
taking up a t deal of space in this paper, and 
I hardly think it would be of sufficient general in- 
terest to warrant such a description, or should give 
a description of one of the several splendid racing 
ace I am intimately acquainted with.—S. 

USTEL. 


(56162.] — Model Feotplates.—If I understand 
Mr. Shakespear, some of these are done with a file, 
others with a tool in the planer.—J. M. 


[56164.]|—Applegarth Battery.—In some 
forms of the batteries manufactured by Mr. Apple- 
garth there is a central rod of carbon round which 
adheres a depolarising mixture, which I suppose to 
be peroxide of manganese and caroon. This is en- 
veloped in felt and inside a cylinder of zinc, the 
whole being placed within a porcelain or other cell. 
The charging solution being a saturated or strong 
sol. of sal-ammoniac. If this be the form that Mr. 
Colley has, he should first see that the zinc is in 
good condition and well amalgamated, then, 
secondly, recharge with a fresh solution as above, 
having previously well washed the battery out with 
hot water. If this does not mend matters, he may 
be sure that the agglomerated block of carbon and 
surrounding mixture requires replacing. This can 
only besupplied by the maker or his agents. If, 
however, the battery be one of Mr. Applegarth’s 
newer forms, in which the zine rod is suspended 
from the cover, and the said zinc being within a 
carbon-containing vessel, forming as it does the 
negative pole—in this form the battery may be re- 
charged by a saturated solution of sal-ammoniac. 
In this battery there is no attempt to prevent 
polarisation by chemical means; but owing to the 
very large carbon surface as compared with the 
zinc, this battery for ordinary bell- work, or wher- 
ever a constant current is not required for man 
seconds at a time, acts admirably.— Jo E. 
CHASTER. 


(56166.]—Damp Workshop.—Is this querist 
quite certain that the roof does let the rain 


patent will not expire | the 


through?” What with his planking, his tar, 
asphalte, cement, &o., if the roof does let the rain 
through, he must have done the work in a very 
peculiar manner. Does the rain pour? into the 
workshop, or is it condensed vapour which drops 
down from the roof ?— CTRAX. 


[56169 ]—Spectacle Lenses.—The D in the 
formula means dioptrics.“ the + convex, and — 
concave. The dioptric is Prof. Donders’ unit—viz., 
a lens with a f length of one metre, and corre- 
sponds to the old 1-40th. Thus 4 D corresponds as 
nearly as possible to the 1-10th or 10 English inches. 
The querist will do well to take advice that in 
selecting spectacles it is as well to drop one’s like- 
ings, and allow an expert to settle the matter. Now- 
adays pebbles are only superior in that they are 
lighter, thinner, and harder. Pebble or rock 
crystal is readily distin from glass by its 
patar coldness to the tip of the tongue.— : 
B. 


156172.J—Looomotive Mechanics.—We have 
any amount of interminable discussions about inter- 
changeable mandrels, but no one seems 
notice of a really practical query like this. I have 
not had any experience with motives; but I 
should say that it would not be necessary to 
back-gear rod when shortening the f 
—the link would make that rig What do our 
mechanics say, or are they frightened by the long 
words of the lathe-treadlers ?— CENTREBIT. 


(56173.]—Mew Battery.— If this querist will 
say what it is he really wishes to know, I will 
endeavour to help He appears to be 
acquainted with the fact that the Pabst cell is 
made with carbon aud wrought-iron plates dipping 
into a solution of ferric chloride, and yet he asks 
‘Show to make.“ — Nux. Doz. 


(56173.]—Pabst Battery.—To “F. Q.“ — This 
battery was patented by Dr. Pabst in England in 
1883. The inventor claims: lst. Elements of car- 
bon and tin in a 10 per cent. ferric chloride solution 
or stannic chloride solution. 2n4. Elements of 
carbon and iron in an 8 to 14 per cent. ferric chlo- 
ride solution. 3rd. Elements of carbon and iron in 
an 8 per cent. ferric chloride solution containing 4 
per cent. of stannic chloride. To prevent polarisa- 
tion, the inventor states that ‘‘ This invention has 
for its object to employ atmospheric oxygen for the 
purpose, and consists in the employment as the 
electrolytic liquid of the aqueous solutions of the 
chlorides of such metals as form two compounds 
soluble in water corresponding to the oxide and 
suboxide. The higher chloride is reduced by the 


pared | metallic electrode to the lower degree of oxidation, 


and again becomes oxidised to the higher degree by 
the absorption of oxygen from the atmosphere. The 
electrolytic liquids thus act continuously. . . . 
The ferric or stannic chloride solution being acted 
on by light, it will be preferable to blacken the 

lass vessel in which the element is contained.” 

he difficulties that present themselves are first the 
small E.M.F., which I have seen stated as low as 
0:5 volt per cell, and as high as 0°78 volt. Which 
is correct I cannot say; but even if the highest of 
the two be right, it will take 5 cells of the Pabst 
type to replace 2 cells of the bichromate or Bunsen 
type, a very serious objection when it is desired to 
light an incandescent lamp or run a motor. Again, 
the battery becomes crusted up with oxide of iron, 
and this oxide requires constantly to be taken out. 
Finally, the cells must be well protected from the 
light, as, if allowed out in daylight when working, 
a considerable amount of chlorine gas is given off, 
which is not, to say the least of it, very pleasant 
in, say, a ballroom.— Jou E. CHASTER. 


[56174.]—Dioscope.—Here’s another! Look 
up the indices under Telectroscope, and search for 
the origin of these scientific tarradiddles somewhere 


in New York or New Zealand. Nun. DoR. 


[56176.]}—Patent Annealed Iron.—Sarely 
there is some mistake about this. Where did 
“ Melbourne °? hear anything about patent 
annealed iron, and annealing chilled castings P— 
Essar. 


[56190.]—Clark’s Gas Lamps.—Should think 
the best way to obtain the information desired 
would be to inquire of the maker.— STLACA. 


(56191.)—Electrotyping.—Does this querist 
want to make an electro of a wood block, or what ? 
The usual method is to take a squeeze of the wood 
block in moulding compo., plumbago that care- 
fully, and deposit a shell)“ of copper. The shell 
is afterwards heated, tinned, and filled up with an 
alloy resembling type-metal.—Nuw. Dor. 


(56192.])—Mineral.—I cannot say I recognise 
the mineral from the ‘aah paon; bat it may be 
achmite or egerine.— G. H. B. 


(56193.] — Eccentric ard Oval-Outting 
Chuck.—Does this querist really mean a “ work- 
ing drawing,” or only a sketch which will enable 
him to make one? If the latter, he will fud Mr. 
Evan's description of the oval and eccentric chuck 
in Nos. 850, 857; Nos. 886, 887 also contain draw- 


ings of oval chucks.— CENTREBIT. 
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56195.]— Consumption of Coal.—In the last 
volume, it was stated that the Oregon consumed 
enly 268 tons per day; other figures made it 300, 
but of course something depends upon the quality 
of the coal. As a rule, these large steamers con- 
eume 2lb. per hour per i. h. p., and, knowing that, 
Jon can readily calculate the daily consumption.— 


[56197.] — Rusty Water.—This wa‘er must 
have been rusty indeed to quite unfit it for use. 
‘The pipes ought to be kept fall of water always. 
You might do something by running them full 
with lime cream, stopping up the outlet of course, 
and letting the lime act for a few hours.— EsSAR. 


[56199.]—Nickel.— According to our friend Mr. 
Bottone, quoted in Miller's Chemistry,“ nickel is 
harder either iron or copper, the figures given 
in Miller being nickel 1,410, iron 1,375, copper 
1,360. Ido not know nickel brouze ; but if it is 
argentan, packfong, it can be made harder or 
20 by using differing proportions; but it is 
asually done by rolling and hammering to harden 
and by heatiog to soften.— Nun. Dor. 


(56201.]— Fixing Battery Plates.— Mikros 
should use the new metallic plate connections, as 
manufactured by Mr. Lee, 76, High Holborn. 
These readily allow of the zincs being removed for 
Ana gama don, and with the fiuted carbons (giving 
double area), also supplied by Mr. Lee, enables one 
to construct a battar. the nearest approach to per- 

on of anything I have seen. tt your battery 
is of the bichromate type, use the New Double 
Bichromate Salt, as it is cheaper than the bichro- 
mate of potash, and has mair, advantages. See 
also my reply to 55916.- Jonx E. CHASTEB. 


[56202.]—Clook Gongs.—Full directions for 
S and tempering clock gongs in No. 976, p. 
-— NEMO. 


(56210.] — Electro-Plating.—To ‘‘Ons IN 
TROUBLE.’’—This is a somewhat difficult task to 
advise you without knowing the exact state of 
your bath. Dr. Gore states: If the liquid is too 
dense, the articles still, and deposition is rapidly 
occurring, the goods are liable to become covered 
with vertical streaks, and to receive a much thicker 
deposit upon their lower parts than upon their upper 
ones. If the density is due to foreign salts, crystals 
of those salts are liable to form upon the articles 
in cold weather, and spoil the deposit. The epecific 
gravity of a cyanide plating solution may vary 

rom 1-036 to 1:116 without detriment to the quality 
of the deposited metal.” My own experience in 
d ting silver is to use a somewhat dilute bath, 
keep it at a temperature of about 65° Fahr. (do 
not let it get below this temperature). Never have 
too high E.M F., and take care that the current is 
jast enough to dothe work. Don’t push the electro- 
deposition of silver, and lastly, keep the work gently 
moving.— JOHN E. CHASTER. ö 


56215.]—Niokel.— I am afraid Mr. Tweedale 
find this impossible. Nickel is not an easy 
metal to deposit nicely. In the first place, the 
chemical methods of applying silver to glass will 
not permit. of nickel being substituted in place 
thereof. Secondly, nickel will not take kindly to 
silver, providing there is already a film of such 
metal. If the nickel were required bright, it is 
certain that it would never stand the polishing, as 
this motal is extremely hard compared with silver 
and the poor hold the nickel would have, would 
immediately cause the metal to fly off in scales.— 
JoHN E. CHASTER. 


_(56228.]—Storege Batteries.—The informa- 
tion given by Toby” might answer your purpose 
admirably; but I gather from your query that you 
are desirous of having a portable battery, and one 
that can be carried about in the pocket. If so, the 
single-cell battery, as described by Toby,” would 
not be sufficient, as you would require two such, if 
not three, to get the E.M.F. according to the lamp. 
If you would say what c.p. of lamp, and how long 
you require same to run at a time, I can advise 

ou. All these pocket accumulators are, however, 

rightfully extravagant, in that they take three or 
four Bunsen cells two or three hours to charge, 
which will cost ls. at the least for material con- 
samed. The accumulator when charged will give a 
three c.p. light for about one hour. Why not use 
a pocket primary battery? Such a one is made b 
Mr. Lee, 76, High Holborn. This would fulfil 
your requirements, and will not cost more than 4d. 
an hour, or twenty-four times less than an ac- 
cumulator, to say nothing of trouble and temper 
eaved.—JoHN E. CHASTER. 


[56230.]—Submarine Light.—Living as I do 
by the sea, aud amongst a somewhat extensive 
fishing industry, I know full well the advantages 
that a submarine light would be, especially during 
the autumn nigbts. I have never, however, heard 
of any such light as Trawler” refers to. As to 
an electric light, I am sure an arrangement could be 
made that should neither be too costly nor cumbrous. 
I will give this matter my earnest thought, and if 
% Trawler” should be a near neighbour of mine, I 
should be ready at once to go further into the sub- 


-a zino plate so as just to go 


ject. Any question he might ask in Ours will 
receive my immediate attention. — Joun E. 
CHASTER, 28, Talbot-street, Soutbport. 
[56239.]—Filtering Acids.—Perhaps the acid, 
which hy do not name, dissolves the cotton wool. 
A 1171 pitate naturally does precipitate (else why 
call it a precipitate f), especial! 


(56309.]—Parallaxes of Stars, &, Place of 
Spica A.D. 0.—To answer Mr. Arkwright’s query 
would take up far more than the Editor 
would be willing to allow. e following isa list 
of all the stars whose parallaxes have been found by 
trustworthy observers and methods to exceed 0:10 


y ina filter where 

the liquid in which it is suspended is passing down- | 4 83 Mag: ai 
wards. The precipitate tries to go with the liquid; | Tauri 1 0:516 
but as the filter stops it, what is the poor dear to | 7.) 21185 71 0˙501 
do but stop on (and up) F. G. 8.76 filter?| 6 C gni 6 0:482 
Remedy: Could you not precipitate before filter- | 61 Fygui 51 9155 
ing? 1 should think ala gwool would answer for] Sirius 0-38 
filter; only twopence per pound y for use. ., Cassiopeia 51 0 342 
Asbestos is, 1 believe, not less than one shilling, Groombridge 1618 6$ 0°32 
and then requires opening.— MUEANO. Groombridge, 34 0:307 

[56240.]—Tug.—I regret that in replying to this | a Aurigæ 1 0:306 
query, I accidentally left out one of the most im- Lac. 9352 71 0:285 
portant points in the construction of the boiler—| Lal. 21258 91 0'271 
viz., the stays for the firebox. These should be of| Œltyen, 11677 9 0:265 
No. 18 Stubbs W.G. copper wire, and disposed so 15 9 0°247 
that at least four will be on every equareinch of & Draconis 4) 0˙246 
the curved surfaces of flrebox.— S. AUSTEL. e Indi bt 1255 

(56244.]—Skrivanoff Battery. The receipt PaT 3077 7 0:199 
for charging this battery given by Bobadil? is} à Geminorum 2 0:198 
for the earlier form of battery patented by Skri- | «a Lyræ 1 0°179 
vancff, and only suited for bell work and testing. I| 92 Eridani 4 0 166 
take it that what ‘‘ Accumulator” requires is the} 70 Ophiuchi 4} 0:162 
more recent patent in which chloride of silver is} n Cassiopeis 3 0:154 
used as the depolariser in place of the oxide of 2 Feidan 44 0-14 
copper of the de-Chaperon cell. This cell is] | Urrw Majoris 3 0:133 
composed of a negative pole of silver, surrounded] à Boötis 1 0:127 
by chloride of silver, a zinc pole, and a 4 per cent. Draconis 2 0'127 
solution of either caustic sods or potash. The l Canis Minoris l 0:123 
battery is well spoken of on paper, though I am of Groombridge 1830 7 0:113 
opinion that it will never come into large use. To] à Uræ Minoris 2 0 090 


dissolve IIb. of zinc in the battery, there will be 
required 3lb. 6 z. of chloride of silver, which, at 
3s. per ounce, represents a value of £7 193. The 
capital required to make and maintain is decidedly 
against it, to say nothing of the loss of silver 
chloride that must be incurred in transforming the 
metallic silver obtained back again into the chloride. 
Aon E. CHASTER. 


456259.) —Skrivanoff's Dry Battery.— See 
reply to 56244, The dry battery is of no earthly 
use for your purpose. The number of cells re- 
quired in series will be from three to four to light 
your lamp. See also reply to 56228.—Jonn E. 
CHASTER. : 


(56265.] — Lalande-Chayeron Battery.—A 
20 candle- power lamp will require 60 watts to light 
it. I will assume the 20 candle-power lamp to 
require 45 volts; therefore you require 45 volts 
and 1 33 amperes. The e battery 


I have included Polaris, as though the parallax 
is less than ¿th of a second, it is the result of a 
large number of different determinations. ‘' A 
Follow of the Royal Astronomical Society” has 

iven an excellent list of the elements of some 
double stars on page 122. Two or three figures 
have dropped out from that list in printing : these 
Mr. Arkwright may add with his pon: ey are : 
6 Eridani, a, 3:82"; a Centauri 1. 79° 24 ; & Boötis 
i. 36° 68’; X Ophiuchi a, 1:19’; 2 Herculis x, 
209° 30’. The elements of 42 orbits have now been 
calculated, in 19 of which the period of revolution 
is under 100 years. I donot know ‘exactly what 
your querist may mean by Anno Domini “0” ; but 
the place of Spica Virginis for B o. 4 was XIb. 42m. 
17s. ; 09 9. kuow nothing about its supposed 
connection with the star of the Magi. The follow- 
ing are the ten stars having the greatest known 
proper motion : 


gives, in my hands, 0°6 volt per cell; therefore, : 

to get 45 volts, you require 75 cells in series. Now Star Mag. TERR Direction 
as to the size o cell. Experiment has repeatedly 1830 Groombridge 7 7.053" 144° 69’ 
proved to me that not less than 40 eq. in. of zino | Lacaille, 9352 7 6957 79 9 
surface are required when the z no is 1 to the Cord Zone XXIII., 1584 8 6:206 66 46 
copper or iron (as in the horizontal form), and | 61 Cy i (mean) $ bk 6220 52 30 
separated from the copper or iron by a distance of | Talande, 21185 71 4748 186 34 
not more than l}in. To obtain 1:33 ampères, you | Indi 54 4698 122 12 
will require 54 eq. in. of zinc surface. Therefore, Lal. 21258 81 4403 202 22 
if you make 75 cells each of about 8in. by Tin. and | ov Eridani 4 4012 212 46 
2in. deep, and on the bottom of each cell place u Cassiopeia 51 3830 116 0 
about 1} to Alb. of oxide of copper, then d | a Centauri 1 3625 282 65 


inside without touching 
the copper or iron, when all the 76 cells are 
joined in series, you ought theoretically to light 
your lamp; but practically you will require from 
five to ten more, owing to fall of potential. Usea 
30 per cent. to 40 per cant. solution of caustic soda. 
This is made by dissolving in every 301b. of water 
about 9lb.of strongest causticsoda. The whole battery 
should be protected from the air, as the solution of 
caustic soda by absorption of carbonic acid therein 
contained rapidly becomes carbonate of soda, and 
therefore useless. Any further information I shall 
be most happy to supply.— JOHN E. CHASTER. 


66301.] Flower Pots.—To “ Porrzry TECH.” 
—Flower pots are set in the kiln in bunches ; that 
is, one pot put in another till you come to the 
smallest pot, then chequered up in the kiln around 
and around till your kiln be full, or coupled up tops 
to tops and bottoms to bottoms, like stacking round 
blocks of wood end toend. The time of firing de- 
dends upon the nature of the clay. If it be clay 
that burns red, Pottery Tech ” will have nothing 
to do but put a bit of glaze upon a pot on the ( 
of kiln. When that runs freely his pots are 
done, which he may know by leaving a deep hole in 
the crown of kiln.— S. ARI DOE. 


56331. — Packing Flue-Pipe Hole in Roof. 
— Could you not make a gland round the pipe and 
pack it (i. e., stuff or ram) with asbestos or slag- 
wool (otherwise silicate cotton) and white-lead, 
with a little oil? Red-lead would be better. If 
you care to try slagwool, I will send you sufficient 
(gratis) by post if you woald like to have it, and 
will advertise your address.—MUBANO. ` 


. Kila.—I think J. Townley 


The nearest known companion to Procyon is the 
small star whose angle and distance, in 1882, was 
323 6° : 454". The close companions, supposed 
to have been seen by some of the Washington 
observers, are probably not real, and O. Struve’s 
was shown by its discoverer to owe its existence to 
an illusion. The companion predicted by Bessel 
has yet to be disco .—H. SADLER. 


Red ochre or “ raddle’’ 
way in 
bought 


dark yellow 
ellow ochre 


years ago, 
56357.]— Telephone Switch. To = PRORN O.“ 

ill vou kindly be a little more explicit ? What 
is the office of the automatic switch Doe 
in a speaking, local, or through-line circuit? I 


better build a round kiln. Will he say the] know nothing of such a switch-box, ia 587 one 
nature of the clay — whether it will stand much fire hanging to it, in use on P. O. l Jon 
or not? Then I will try to help him.— S. B. | say. where you saw it- were you g ata 


198 


*. 
ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1, 049. 


May 1, 1885. 


Blake’s transmitter ?—and what do you want it 
for?—M. L. B. 


Formule. All Dimensions in inches :— 
D = outside diameter of screw. 
d = diameter of root of thread, or of hole in nut. 
p = pitch of screw. 
¢ = number of threads per inch. 
J = flat top and bottom. 
o =outside diameter of hexagon nut, or bolt-head. 
i = inside diameter of hexagon, or side of square 
nut or bolt-head. 


is made 
p = V16 x D +10 — 2-009 


1 

16°64 (1) ¿= - (2) 
21414 + 5 (3) d= p- i (4) 
13 P ay (5) o = 1'155 x 1 (6) 
J=? (7) 


‘t Nystrom” also gives a table, with illustrations, 
of sll the dee dee from 25in. diameter to 
6°00in. diameter. 50in. diameter has 13 threads 
inch, and 6:00in. has 2°26 perinch. I 
lieve most practical men will agree that 12 threads 
to ‘60in. diameter is too coarse for general purposes, 
and that 13 is far better. The table throughout is 
undoubtedly a modification of Whitworth’s, and 
possibly a better one. Still, to Sir Joseph Whit- 
worth the great credit is due, of rendering uniform 
and nearly universal that which was previously 
chaotic. tworth’s system of screw- ds for 
bolts and nuts is now so firmly established that any 
attempt to vary would be fatile.—Tusar- KAIN. 


156358. Chronio Oold in Head.—Some years 
ago I fell into a state of health producing chronic 
throat and nasal catarrh, when, as a last resort, I 
took to Turkish baths, thanks to which, and to 
attention of action of the skin, I am now a quite 
e 
amined, sound, give a perseve } 
Locally the throat and nose may be treated dail 
with a gargle of sea water (easily made with Tid- 
man’s salt, say, 20 to 25 per cent. solution). For 
the throat use this cold, carrying the fiuid well up 
behind soft palate; for the nose use tepid, sniffin 
it fearlessly out of the tumbler, held well up, an 
ejecting from mouth. I also call the querist’s atten- 

on to what is being more and more advocated to 
preserve uniform warmth of the body and healthy 
skin action, viz., the wearing of woollen material 
only, avoiding linen and other vegetable fibre. On 
this see pamphlet published at 3, Prinoes- street, 
Oxford-street.—A. C. G. 


(56861.]—Telephone Oircuit.—I send a dia- 
gram of connections of Messrs. Brown and Saunders’ 
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call apparatus, which, I think, 


individual telephone 

is very simple. A is transmitter pendulum; B is 
receiving pendulum. If we fix the bob of the 
pendulum A at any point, it will vibrate a certain 
number of times in a certain time. Supposing it is 
set to the point marked 6, it will maki the same 
number of vibrations as the receiving pendulum 
of No. 6 instrument would make in the same time. 


If at 6, the same number as receiving pendulum 5, 
&c. To call up.— The bob of pendulum A is set to 
the number required, key K closed, and pendulum 
set swinging ; spring E makes an intermittent con- 
tact with F, sending intermittent currents to line. 
These currents pass through C and D, which short- 
circuit the bells, and through the receiving electro- 
magnet, and so on to earth. The pendulum whose 
time of vibration corresponds to the rate of the in- 
termittent currents wili swing, and no other pen- 
dulum on the line will move. As the receiving 

dulum swings. it lifts up spring S, thus break- 
ing contact with D, and causing the current to 
through the bell. The telephone is then lifted off 
the hook, and the line is open for conversation. — 
J. BROADBENT. 


V Vaccine for Splenic 
Fever.—I beg to say that experiments with 
Pasteur’s vaccine for splenic fever were undertaken 
at the instance of the British Government by Dr. 
Klein. The result was that the vaccines killed a 
number of the animals experimented on, and Dr. 
Klein concluded a report on the subject by stating, 
„This country is comparatively free from anthrax, 
and therefore the introduction and use of this so- 
called ‘vaccine charbonneuse’ seems to me most 
dangerous, and capable of producing incalculable 
mischief.— BRN IN. Bryan, Se Interna - 
tional Association for the Total Suppression of 
Vivisection. Offices: 1, Viotoria- street, London, 


S. W 
56365.]J— Flat Foot. — Pedestrian ” requires a 
of boots made on lasts that are more arched in 
the waist than his feet are, with heels and stiffeners 
longer on the inside.— J. F. 


56365. — Flat Foot.— First, a caution or two 
to a fellow sufferer. Don't pay a high price for 
any so-called arch- supporting boots: they simply 
force up the centre bones, and make a flat foot 
still worse. An eminent London surgeon advised 
me to have a strong plate of iron made into the 
waist. This should not be curved enough to force 


up the bones or be painful, but just sufficient for | &o 


the arched portion of the foot to rest ou. Have 
the boots made so that the whole of the foot stands 
on the sole, not a portion of it on the welt. Take 
55 care to leave room for the great toe to 

in a s ht line—not pushed toward the right 
on the right foot, and to the left on the left foot. 
The heels should not be more than jin. high. They 
must be broad, and brought žin. further forward 
than usual. When being measured, stand on a 
piece of paper and let the bootmaker take an out- 
ine of the foot, leaving room for all the toes to 
touch the ground. The outside of the foot should 
be well supported. Boots so made are not sly 
and clumsy-looking, and wear a long time. 
solesdo no harm. There is a valuable article on 
the cure of a bad case of flat foot in the Medical 
Times and Gazette of March or April, 1872. 
It is published at 11, New Burlington- street, 
London. Dr. Druitt says, ‘‘the affection depends 
on weakness of the muscles, especially of the 
tibialis anticus and posticus.” © recommends 
that the inner edge of the heel should be thicker 
than the outer, and that the feet should be turned 
out very little in walking. He also advises that a 
boot with a high heel should be worn. I do not 
presume to differ from so eminent an authority. 
At one time a walk of a mile or two gave me igre 
Now I can keep walking on London pavements for 
eight hours, and go to the top of many of the 
highest buildings during the time, and at the end 
of the day home without being foot-weary. 
I simply give my own experience as to the best 
cure, and hope it may be of use by saving pain to 
others. I adopted the fiat, broad sole and low 
heel, but not the iron waist. Never lace boots ve 
tight muscles will remain weak if not exercised. 

(56368.)—Ventilator.—If the querist will take 
off the elaborate top from the model referred to, 
and will blow at the tube, he will be surprised to 
find the cotton wool will be sucked up equally as 
well as when the top was on. A plain tube with 
cover to protect from rain will answer as well in 
most cases as fancy and ex ive appliances. 
This was shown by experiments at Kew some years 
ago.— B. BooTHROYD, 


[66371.]—Spoiled Wegative.—If 
moistens a piece of sponge or cotton wool with 
spirite of ntine, and géntly rubs over the 
negative, it will remove the stains easily; in f 
it will even remove gran. fog.—PuHoTo. PuB- 
LISHER’S PRINTER. 

[56372.}— Flowerpots.—To “M. W. S.”—My 
moulds are made of hard boxwood, attached to the 
lathe as a chuck, the inner mould forced alon by 
means of the dead centre. I beg to thank M. 
W. 8.” for his suggestion of plumbago; shall try 
it, and give results.—S. ARLIDGE. 

66379.) —Bichroma te Battery for Lighting. 
— To . ACOUMULATOR’’ AND ‘‘ BOBADIL.” 
—I am very thankful for the prompt and kind re- 
plies to my query ; but I am a little perplexed to 
ow why ‘“‘ Accumulator ” urges the necessity of 
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having liquid-proof separate cells (and I must say 
m Sa dictates om it Legere 80), w 

o a | q on over as 
no importance. 1 hice ace 10 earthenware jars 


and 
11 in. 
wide, by 6 zin. long. I should wish to know whether 
the carbons, being larger than the zincs, are not 
sufficient without doubling their number ; also, the 
quantity B. of P., and sulphuric acid and water re- 
quired. After all it appears a doubtful experiment. 
—In THE DARK. 


F Battery for Lighting. 
—If I understand In the Dark aright, he has 
arranged and connected his battery as in the an- 
nexed diagram—A being the wire from the 9th 


zinc, and B the wire from the 10th carbon leading 
to the lamp; then what becomes of the first carbon 
and last zinc? Surely, In the Dark’’ has not 
overlooked this. If this is as it should be, the 
total E.M.F. of the battery may be too low. A 
Swan lamp requires about 2°5 volts for each candle- 
wer; a lamp of ten candle-power would, there- 
re, require 25 volts to work it, in addition to 
force required to overcome the resistance in 
- Can In the Dark find the total E.M.F. 
his battery ?—he will then know if his power is 
enough. As a standard, I might mention that a 
quart Bunsen cell, with 12 parts of water to one of 
strong sulphuric acid in the outer cell, and stron 
nitric acid in the porous cell, yi an E. M. F. 
1˙9 volt.—J. KEAN, Northampton. 
156386. — Shuttles. — Loom shuttles must be of 
wood tolerably heavy and very straight in grain, as 
they are cut away inside almost to a shell. They are 
tipped with steel at the points; but the friction is 
at the sides and bottom, where they are unpro- 
tected. The firm I am with runs about 2,000 quick 
calico looms, and the shuttles, some are boxwood 
and some ordinary teak, I think. The boxwood is 
best, as it wears well, and takes a fine polish with 
friction.—CorTrTon. 


56387.]—Battery.—This is not a battery; but 
only one cell. You do not say for what purpose 
you require to use it. C with a bichromate 
solution in the proportion of bi te of potash, 
lb. ; sulphates acid $lb., to one pint of water. 
ou can dilute if too strong.—C. D. R. 
[56389.]—-Incandescent Lamp.—1. Electrical 
power is measured in watts (not volta), the product 
of the current in ampères by the difference of 
tentials in volts. 2. A comma should be 
after high (third line from end), and the one 
after numerically ’’ omitted.—J. RAxcR. 


§6391.])—Haydon’s Cutter Bar.—I am much 
obliged for the replies to my query, which have 
greatly increased my interest in this partioular 
cutter bar. There can be no doubt about my 
having a real Haydon cutter bar, because I bought 
it at the well-known Norwich lathe maker’s. Will 
“J. K. P.” kindly afford me the more light he 
offers. The reply of O. J. L.“ is very instructive, 
and it is really very kind of him to take so much 
trouble. I should be grateful for answers to my 
query as to depths of cut this bar should stand 
under the conditions named. The shank of my 
cutter bar is min. square, and the cutters are jin. 
square. It would be useful if the maker of this 
bar would make and sell a gauge, orset of gauges, 
for all the angles used on the cutters to facilitate 
correct grinding. As 


angles on 
so, some readjustment would 
necessary as the stone wears.— BELLICOSE. 

[56394.]—Medical Battery.—From the 
scription, this isa Leclanché, and may have been 
in use several years. These small cells are 


ar you must clean 


weak, the cells must be taken to pieces and fresh 
manganese and zinos put in.—C. D. R. 

[56400.] -Harmonium.—You can get a full 
cone (5 octave) harmonium in a case 3ft. long, 
inside measurement, the length of a full compass 
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board (61 keys) being 33in. All the ordinary 
can be used, saving you a great deal of 
trouble, making things specially, but if yon only 
want thirty keys, your case should then be 183in. 
between the cheeks: that allows you 16in. for your 
keyboard, and an inch and a quarter key-block each 
end. As regards making the reeds yourself, I 
should advise you not to try, as it requires great 
experience in making and voicing them equal, and 
you can get them easy and cheap.—W. H. TAPLIN. 


[56400.] —-Harmonium.—A compass of 30 notes 
is not sufficient. If the querist really wishes to 
make a harmonium, have, at least, four octaves, or 
49 semitones. Your case being only 3ft. long, is 
barely pepe encugn for 5 octaves, that is, if 3ft. is 
the outside measurement. A 5-octave keyboard 
takes up a space of 33in. in length, and a little 
additional space must be allowed for key-blocks, 

ich are small pieces of wood placed at the end of 
each outer key. To look tidy, the space between 
each inside cheek should be at least 3ft. fora com- 
pass of 5 octaves. If a compass of 4 octaves is 
adopted, 32in. between cheeks will be quite suf- 
ficient space to allow. It is hardly worth while to 
make reeds, particularly as a set of 61 notes (5 
octaves) can be bo 
good enough for ordinary home tice. A good 
one-row can be purchased for 4s., and a pas- 
sable keyboard for 12s. 6d. A person who asks 
How can I tune reeds? can scarcely be cousidered 
competent to undertake the operation of tuning, 
and the method of flattening or sharpening the 
reeds has bean explained more than once in the 
ExGLISH MECHANIC. Be made ’’ reeds can 
be ear from most musical instrument dealers ; 
but if a few sets are required, it will be some 
advantage to purchase from the reed makers, who 
advertise in most of the musical publications. Let 
me advise the querist. Ist. Do not make a har- 
monium less than 5 octaves compass. 2nd. If you 
wish to economise, make all the parts that you 
think you can successfully accomplish, and buy all 
the remaining portions. ` 3rd. Discard the foolish 
idea of adopting so ridiculous a compass as 30 notes. 
Such a compass is not sufficient for general musical 
with regard to keybo instruments. 

and last, but not least, Do not proceed further 
until you have acquired sufficient knowledge of the 
work you wish to undertake. This you can obtain 
from the pages of Ours,” and I am quite sure 
that no reasonable question with regard to the 

will remain unanswered.— G. FRYER. 


[56392.|—Oubic Feet of Air per Minute.— 


—Taking air as gt the weight of water, then— 
o? _ 16ft. 
Zg 64 
(taking g = 32:5ft.), then 
16 25ft. œ 16ft. 
66 64 
And air being 575 
í 
then it would require 817 x 4°0311ft. of air per 
sed. to maintain 3in. column of water « 3293-4087ft. 


The theory is that water falling from any given 
height would acquire a certain veloc., to be derived 


from the formula = height named. And, 


therefore, if the reverse were to happen, a flow of 
water to be obtained by use of the same fermula 
used in an inverse method, the height which a cer- 
tain flow would maintain would be the result. If 
a certain flow of water maintains any ascertained 
head or column, then 817 times the flow of air 
would maintain the same head or column. 3, 268ft. 
per sec. = °59289 mile per sec.—G. PINNINGTON. 


[66402.|—Caloulating Power Required.— 
One wuuld first require to learn the lengths of the 
lever from end to fulcrum, and from fulcrum to 
point of application.—G. P. 


66407.].—_ Facing Stop-Valve.—I should con- 

~ eider one of two causes is the reason why you are 
so troubled. The first is, that most probably there 
isa joint broken, by means of which steam escapes 
into the steam-chest. But another thing may, and 
the length of the starting-valve spindle? ‘Because 
valve spin use 

if you shortened it, the valve, when in the shut 
ition, would still allow part of the port to be 
pe eke pan Henao ioa Woulo easil 


4031 Ift. per second. 
l th the weight that water is, 


kee 
engine in motion. I have in practice had this 
occur. If you have faced the valva to its face by 


corn the leakage past should be v 
ade. Invrers, p a 


(56409.]—Sulphur in Coal and Coke (Esti- 
mating).—Powder 60 grains and put in a flask 
with loz. of concentrated nitric acid, apply heat 
cautiously until fumes cease, then add joz. more of 
nitric acid and boil as before, dilute result with 
80z. water and filter; add to the filtrate barium 
chloride in excess, collect, dry, and ignite precipi- 
tate; transfer to tube, heat with dilute HCl, re- 
0⁰ wash, dry, ignite, and weigh 117 parts are 


ht for 6s. 6d., which are quite P 
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(56410.]—Finance.—* Sefton Park would 
save £30 3s. 8d. per annum for 12 years by patch- 
ing now and renewing in 6 years’ time.—G. Prix- 
NINGTON. 


[56410.)—Finanoe.—“ Sefton Fark” will save 
about four years’ uee of his machine by patching 
now. Take the position in both cases at the end of 
twelve years: 1, By renewing now, the total cost 
and interest is £1,120; 2, by patching now, and re- 
newing in six years, patching £316; renewing 
£700 ; interest £304—total, £1,320. This exceeds 
the former by £200 ; but in the first case the machi- 
nery is done, and in the second there is presumably 
six years’ work left.—B.Sc., Plymouth. 


156414. — Exhaust Pipe.—The remedy I should 
apply if the exhaust be not absolutely required for 
forcing the draft, is to use one of two known makes 
of ‘‘ silencing chambers.’ There are, in one case, 
an elongated box, filled with pebbles or an equiva- 
lent, so that the exhaust is checked, and passes 
away noiselessly. But this form, unfortunately, is 
dear, and produces a back pressure against the 
engine. The other is of a widely different con- 
struction, and is more like a circular box. No back 
ressure is caused by it, and I consider it superior 
in many respects. Both are patented. Ina case 
where this latter apparatus was used in connection 
with the exhaust steam from a large beam engine 
which was before very noisy, the exhaust issues 
from the end of the pipe continuously and without 
noise. If our friend the querist likes to advertise 
his address, I will send him names and addresses 
of both the makers, and he can then deal with the 
matter with them direct, as I have no interest in 
the question of supply.— Invicta. 


[56416.] — Model Engines for Paddle- 
Boat.—If you are contemplating a new pair 
of engines, and from your query on p. 178 
I assume you propose to use paddles, the 
boat being, say, 6ft. long, the centre of the 
paddle-shaft should be 2ft. 9in. from the bow. 
Then, as to the class of engines, to save room 
lengthways, vertical tranks might be used; but 
they are not so well suited for models, because the 
trunk is à great source of friction, and also it 
is a cause of a great loss of heat on the top end 
stroke of cylinder. A pair of oscillators would take 
up, if anything, less room, aud be more economical. 
Now if I was making such a pair of engines, I 
should place them diagonally, both piston rods 
working on to the one crank. This would mean 
taking up more instead of less space for the engines; 
but it is space well employed. The second crank is 
then saved, and the weights are all kept amidships. 
Now you might use for Pan a pair of oscillators, 
say, Zin. bore and 4in. stroke, with two such boilers 
as shown at p. 110; or you might use one such 
boiler, and a pair of smaller engines. The size I 
name will go into the boat either as verticals or 
diagonals. The engines should be slide-valve 
cylinders without eccentrics, and reverse easily as 
well by the movement of the one reversing lever. 
Crank shaft for the 2in. by 4in. cylinders should be 
zin. diam. in the journals and shaft; paddle wheels 
12in. diam., 5in. wide on the floats, each float bein 
2in. deep. Ample power also is available to wor 
a feed pump to supply both boilers. I will be 
happy to give sizes for a pair of smaller engines for 
use with one boiler, or any additional information 
on any point you may desire, and I think through 
these pages we can put you in the way of making 
one of the most powerful and successful models yet 
afloat. At least J will try.—Iyvicra. 


[56421.]— Bichromate Cells with Hydro- 
ohloric Acid.—I see no objection to the use of 
latinum instead of carbon with this solution. 
robably the querist fears that platinum will be 
dissolved, but I do not think there 1s any risk of that. 
I do not see any advantage in the substitution how- 
ever, except that platinum is more easily connected 
with than carbon is, and not so liable to fracture.— 
SIGMA. 


66421.]—Bichromate Oells with Hydro- 
chioric Aocid.—There is no practical advantage in 
using platinum foil instead of carbon, let alone the 
cost of the former, and unless the platinum is of 
sufficient substance there is a positive disadvantage. 
The use of platinum-covered lead plates has been 
tried ; but without any sufficient result to justify 
their use.—C. D. R. 


[56429.]—Mosses.—To study these plants it is 
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beak or jet, then cut off just above the contracted 
Now „and with a knife-édge file 


bag under 5 has even then much to do with 
it. But J find the glass jets give the beat result by 
far. They give the greatest motion, and are the 
most sensitive with me. — INVICTA. 


156443.J—Lathe Fly-Wheel.—I have exactly 
the combination you name. The speed cone on the 
mandrel is made with grooves for round (or in any 
case V-shaped) belt. The fiy-wheel is simply an 
ordinary shafting pulley of the right size; and I 
may add, it works most satisfactorily. It is, of 
course, not practicable to alter the speed by shift- 
ing to a smaller or larger cone on the mandrel cone 
pulley.—Inviora. 


(56445.]}—Driving Sewing Machine. — I 
should think you would most certainly find it hard 
work. You have neither weight enough in your 
fly-wheel, nor speed enough either. so that on every 
hand you are at a disadvantage. Your best remedy 
is a larger and much heavier fly-wheel; but even 
then the stand and parts are not suitable.— 
Invicta. 

(66448.]—Double Electric Bells.—With line 
wire of the size named there should be no 1 
in ringing two bells well with a battery of three 
if all are in good order. As already explained in the 
% E. M.“ for Dec. 5th and Jan. 9th last, the current 
will in the first place elect to pass h the bell 
which offers least resistance, and amog e interval 
when the circuit is broken there by 
the hammer, it will pass through the other bell. 
The only adjustment needed is to set 
lightly that either will ring with one cell, or will 
strike instantly if a momen contact is made 
through the whole circuit with two cells. 
would then have ample margin with three cells to 
make both strike quickly enough to ring perfectly 
in the shorter apace of time allowed to each when 
connected together in multiple arc. If your hammer 
springs are too song to admit of such light adjust- 
ment without unduly shortening the stroke, an 
additional cell would probably overcome the extra 
tension. I have never found platinum contacts 
decompose by the action of the induced sparks in the 
manner described ; even in large houses, where the 
batteries are usually six or eight cells, and some of 
the bells are large enough to give smart shocks to 
anyone through whom the used current passes. 
Bat I have often met with bells presenting these 
appearances, and have on examination found them 
to be platinised with bits of German silver. In 
another case where platinum had been really ot 
it was coated with solder, which had run over i 
and had not been cleaned off after fixing. The 
contacts of the majority of French bells are made 
of silver, which . to be a as good for 
the purpose as inum oosting a six times as 
much.—R. T. Tews. 

[56450.]—Regenerative Gas-Burners.—I do 
not know the Wenham or Clark burners; but 
during the last fow weeks I have been trying one 
of the Bower burners, and do not find that any 
shadow is cast directly under the coy I do not 
find that it heats the room more than four ordinary 
flat-flame burners did. It can be placed in direct 
communication with a ventilating tube. The light 
is white, perfectly steady, and gives over 6 candles 
per cubic foot of gas consumed. Mine burns 7}ft. 

r hour. I have one of Siemens’ regenerative 

urners, but do not obtain very satisfactory results 
the best regulators not supplying the quantity of 
gas with cient accuracy, and the large ow 
which is cast under the burner is a very great 
objection. Can anyone give description of the 
Wenham or Clark burners ?—JOsEPH ` 


[56466.]—Copper-Zino Battery. — The best 
thing the querist can do is to sell his copper plates 
for old metal, or, failing a market, give them away 
if he has no other use for them. They Sarr waste 
acid and time. Let him replace them with plates 
of carbon, or, better still, with platinised silver. 


Bichromate of potash would be useless with per 
plates, which are of use only in a solution of sulphate 
of copper in a porous jar, working as a D cell. 


—S1cMa. 

[56456.]—To Electrical Advisers.—Gef new 
jars and porous pots to match. Now charge as fol- 
ows: In porous pots pace copper and with 
sulphate of copper ; fill the porous cells about three- 


n ary to have A Synopsis of the British | quarters full, place zincs in outer jars, and fill both 
Mosses.“ by C. P. Hobkirk (London: Reeve and | porous and jars up with water about lin. from top ; 
Co., 1884). It is a little book, and not nsive. | no need to use sulphuric acid. This way is beat. 
No plants can be easier to preserve ; dry them be- W. A. B. 


tween blotting paper under very moderate pressure, 
and fasten them to half-sheets of writing paper 
(commercial note is a convenient size). Some may 
be kept in small envelopes attached to the papers, 
the genera made up into bundles. A microscope 
is required to make out details of stracture.— 
R. C. D. 


(56441.]—Sensitive Flame.—A form of jet 
which I have made myself, and which in my 
hands succeeds well, is made as follows :—I take a 


equivalent to 16 parts sulphur.—B.S0., Plymouth. piece of glass quill tube, draw it down to form a 


{56456.J—To Electrical Advisers.—“ Friar 
Bacon's battery seems to be very poon polarised. 
He had better discard his copper p in favour of 
carbon ones, which are cheap enough, and then use 
the ordinary bichromate solution. If he requires 
a powerful current for, say, an hour, let him use 
the battery without porous cells. If he is content 
to have a weaker, but more lasting current, let him 
use those articles to place his ginos in. The bi- 
chromate solution would destroy his copper plates. 
—B. HARCOURT. 
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UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
swered for fice weeks are inserted in this list,and / still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors. i 


Heating Tank, p. 549. 
Accumulator, 519. 
. Lantern Condenser, 549. 
Goll Shutter Sprint 849 
utter gs, p 

- Sheet Iron, 549. 

Ivo noe oF Staining, 549. 
Gas Reaction Wheel, 549. 
Circular Saw, 549. 


Plaster and Pipeclay, p. 67. 
Lobseter-back Cowl, 67. t 
. Bpeeds, 67. 
S‘rain, 68. 
Eleetro-Plating. 68. 
Transfer Fluid for Engravings, 63. 
Pump, 68. 
. Brickmaking Books, 68. 
- Lady's Colonial Outfit, 68. 
Speed of Pump, 68, 

Calorimetry, 68. 


QUERIES. 


56460.|—Observatory.—I shall be obliged for some | do 


ormation in regard to the cylindrical-drum atyle of 
observatory. Should like to know whether it is 
as suitable as the hemispherical dome for a lati- 
tude where snow remains upon the ground for some 
time; also whether there is more danger of the drum 
being blown off than a dome ? My observatory will go on 
top of the house, the telescope resting upon a chimney 
for a foundation. As the house will be heated by steam, 
and the 8 closed up, this will give a very good 
foundation. ere is such an observatory figured in 
Crossley’s and Gledhill’s Handbook of Double Stars,“ 
but very little description acoompanies it, and I should 
like to know whether the sides of the drum are made of 
canvas, and how much pitch there should be tothe roof, 
Ko. My telescope is a 4in. equatoreal, by Cooke, with 
driving clock, &c., height from floor to eentre of motion, 
about 6ft. 4in., focal length, 5ft: I thought of making 
the lower portion of observatory, about 10ft. equare, and 
Sft. high, and the drum about 9ft. diameter, and 4ft. 
high. Would this be the right dimensions:? How does 
the slit in the roof work ! there any danger of water 
coming down on the instruments when the shit is opened 
after a shower of rain I—ARILIAO rom. 


168461. Pressure on Sides of Tank.—A very 
od and simple rule was given a short ume back in the 
E. M.,“ to find the pressure at base of any column of 
water, by the use of the constant 4:4. Would some kind 
friend give a simple or similar rule, to find the pressure 
on aides of a when filled with water !—J. B. 


[56462 |— Locomotive Histcry.—I shou'd feel 
obligea if anyone cou.d tell me what kiad of valve gear 
was that of Mesers. J. and C. Carmichael, which was 
fitted to some locomotives about 1838 ; not. being able to 
find tt any work on the steam engine, although it is 
sometimes alluded to. A diagram will not be necessary 
for explanation.—TSLEGRAPHIST, 


(56463.]—Vertioal Boiler.—To “Ixvicta.”—I am 

a horizontal engine with cylinder, 2in. bore, 

in. stroke. Wi you kindly help me by giving dimen- 

ons of a vertical boiler suitable for same, to make 
plenty of steam, and be perfectly safe 7— T. H. Warp, 


[66464:]—Variable Resistance for use with 
eter.—In working with [Ayrton and Perry’s 
ammeter, there is considerable risk of patting the instru- 
ment out of adjustmennt, from the violent awing of the 

` needle, if the circuit through a axons battery is abruptly 
closed. Can anyone suggest a simple form of apparatus 
by which one turn of a handle would Rive a resistance 
varying, say, from 100 ohms to nothing? I have thought 
of rape wo slender rods of gas carbon or pencil-lead, 
with a slider between them as in Poggendorff rheocord ; 


51 perapi someone may know of a better arrangement. kin 


[56465.)—Boiler Tubes.—I want to retube a 
horizontal boiler with 38 24in. tubes, 7ft. long. How far 
ehould they project in firebox and smokebox, and do 
they require any finishing except by the expander! Is 
there danger in expanding tubes too much? Should I 
get the tubes thicker than No. 11, B. W. G. I have been 
accustomed to engineering work, but have never 
done anything at boier Making, and cannot get a boiler- 
maker, except froma very great distance, so that any 
information on the above would greatly oblige.— B. P. 


156466. — Transit Instrument.—I have a transit 
instrument, and in order to adjust it, have been 
to determine time by the method of double 
altitudes, I should be much obliged if some one of your 
astronomical correspondents would inform me if the foi low- 
ing data and calculations are right :—On p. 169 of 
Godfray’s “ Astronomy,” the follow formula is given 
for the correction to be applied for change of declination, 
when the sun is observed :— . 


Ez (= 2 _ cot. G) 
sin, ¢ tan. ¢7 15 
Where ọ = latitude = 54°3's6" 
ÆA = polar distance at apparent noon. 
O = small horary decrease of polar distance 
T = mean of clock times. 
2¢ = elapsed time between observation. 
4 = correction to be subtracted from T 
to give clock time of apparent noon. 


observing the sun before and after 


On Oct., 8rd, 1884, 
noon, with a good 


of page 119, Oct. 8rd, 84: — Koil for three hours in a glass 
of chlaride of ammonia, &c. Now I think that 


promissory note, as I thought 


promicso 


and thr 


sextant, the first contact of the rea) | kin 
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image of the sun, and that reflected in mercury, took 


place at 10 83 14, and the second contact at 1 37 20 
Hence T = 12h. Om. 45sec. 

Ih. 28. 494sec. = 21° 45’ nearly. 

— 88. 

90 + declination = 90° + 4° 18’ 97” 

Cot. (94° + a) = — tan. a 


log. tan. p = 10°1898021 
log. sin. ¢ _9°5688555 
U°67094¢6 = log. 3:723 
Jog. tan. 4° 18’ = 8 8676317 
log. tan. 21°-45’ = 9°6009280 
1°2667028 = log. 0°1848 
t = — 8&7 
8°728 
0°18 
8 908 
5 = 24 7 seconds. 


Hence 20:7 reconds is to be added to 12 0 45, 
a 1 wee as the corrected time of apparent noon.— 


56467.J—Notice to Quit.—Could any subscriber 
ob ems 
a person who rents a shop of me, as a monthly tenant; 
as I required the shop for my own use, I gave hima 
month’s notice to quit, which expired 01 the 95th last, 
but he has not given up possession, neither has he paid 
the rent. Can anyone inform me how to get possession 
as quickly as possible, and with the least expense I— 
PEEPLEXED. 

[6468.)\—- The Ochorowicz Telephone.—Will 
any brother reader (or the Editor) oblige with a 


drawing of the above telephone? From the description 


ven in issue of April 3rd, I really cannot make out what 
t islike. Perhaps someone with more intelligence has 
ne to. Iam sure this will be welcome to all telephonic 


readers, irrespective of— EXPERIMENTER. 


(56469 | — Skrivanoff’s D Battery. — To 
“ Bopapiu.”—You simply repeat “ terlight's” words of 


rte 
ch 
these substances are dry, therefore what liquid are we to 


one part of oxide of mercury, and four 


boil them in, and how much of it ? By so doing you may 
greatly oblige others as well as—EXxPERIMESTER. 


(66470 ]—Fitting Fusee Chain.—I wish te fit a 
chain to English bracket clock. Direct ions will eblige. 
I see nothing mentioned on this subject in last six 


volumes.— Nomex. 


(56471.] -I egal.—Heviog become surety by signing a 

for the sum of £2, Iam 

now summoned for ths sum of £2 8s., balance of a 

aoe 1 £4 10a: the mor £2 1 peep 
e eo sgalag e promissory note, 

om White to be 


repaid. r 
name, viz. :—“ 


signed m 


agrees 
answerable for the sum of £2,” but the money lender 
said it was not necessary to saythat, and rubbed his hand 
across all 
inform me how to ast. Shall I sub 
saw me sign the promissory note OA Batya Iuroe xo 


ut my name. Can any subscriber kindly 


cena the borrower who 


Upon. 


[56472.]—Slide-Valve, &o.—Will “ Invicta,” or any 
of our practical readers, please give size of slide-valve 
ow of eccentric for small strong horisontal 
engine. I wish to cut off at quarter of stro 
sions of porte:—depth, Jjin.; steam, 3/16; exhaust, 
*/isin; bars, between, , 16iu.; also say if ports are large 
enough, and what power it will give out with 801b. 
pressure, and 800 revolutions per minute; diameter of 
eyl. 2½/16in.; stroke 3jin. !—Gewenat Komanory. 


I58478.]— Corn Drill.—Could ay or our numerous 
readers assist me in the following culty !—Living in 
a district were there are a large quantity of 
allotments, we have some difficulty in getting our 
cora in rows, #0 that we can hoe it, and I should 
like to make a drill to take, say rows, 
to be drawn by two men. Perhaps some of m 
fellow readers may have seen something of the kind, and 
would be able to help Ons in a Fix.” I have plenty of 
tools.— POSER. 


156474.J— Training for Athletics.—Coula any- 
one give me any advice as to how to train for fiat races, 
from 800yds. to one mile, wh:ch are to take place in 
about three weeks ?—A. B. C. 


1564756.) - Nitrate of Iron.— Will some of the readers 
diy give me instructions how to make the best 
nitrate of iron, used by cotton dyers, and usually stands 
about 78 or 8) Twaddel, and is sold about 24d. per lb. 
times 2d.. and I will give, in return, anything in 


el Dimen- 


some 
my range in the chemical line 7—H. H. 


[56476.J—Incandescent Lamps.—Whby is it that 
when an indcandescent lamp is glo » if the glass of 
the Smp h broken, the influx of air into the vacuum 
couse the filament to be consumed almost immediately ? 
—LI@srT. 


[56477.]—Chemical. — Would some reader kindly 
inform me what is the reaction which takes place when 
estimating the amount of glucose by Fehling’s solution ? 
Perhaps Mr. Gray would assist me.—A. Prics. 


[56478 ]—Speotroscope.—I have two well polished 
glass prisms 4in. long, and each side, ldin. wide. Are 
these prisms long enough to be cut in two, to make four 
prisms for a spectroscope? Will any of your readers 
kiodly inform me, and as to which is the safest way to 
cat them ?—D. Boork. 


(56479.]—Surface Condenser.—Kindly tell me if 
there is a rule stating how many gallons of water should 
pass though a surface condenser, per minute, per horse- 
power, and how many feet of cooling surface per horse- 
power in condenser ?—S8unsscalser. 


156 480.]J— Im pure Jron.—If a lot of galvanised fron 
and tinned iron tubing were melted down, would it make 
bad castings ? I have ay beri it so stated, but should 
like to know what would the true matter with the 
iron.— Monako. 


[56481.]—-Diameter of Tube.—Would some one 
dly tell me, through your valuab’e paper, what would 


-| whole 


giving 


saying how to act in the following ease: I have 


the aid of a gin. telescope and o 
the photo. taken direct and 

sure that a full description would interest others besides 
—H. A. 


make the above, as the ordip magnet is not 
strong aya for the purpose for which it is needed ? 
—W. A. 0 
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be the diameter of a tube made of sheet iron, about 16 
W.G. in thickness, l4ft. lung, to float a platform 
weighing about cwt., about Gin. or 7in. above the level 
of the water 1—T. H. Wa ron. 


156482.]— Painting on Calico.—I have several 
large le advertising sheets to paint, but I flad that 
capillary attraction causes the oil from the paint to 
spread out ġia. all round the letters, thus disfiguring the 
Will someone tell me how to prevent this ? 
A few hints from a practical sign painter, as to stretch- 
ing and lining out large sheets of calico (say 20ft. by 12ft. ) 
preparatory to lettering—also, the mixing of red, bleck 
and blue paint for same—would be esteemed a great 
favour by—AvsTRaLia. 


(56483..—Linkwork for Slide-Valve.—Would 
any reader kindly give me sketch and description of the 
work for reversing and regulating the motion of the 
slide-valve in Webb’s patent (L. and N. W. R.) 1 Can 
locomotives be reversed when In motion, or have they to 
stop before they can be reversed, for I often see the 
driver pull the reversing lever after engine has started 
—why is this ?—LINKWORK. 


[56481.]—Varnished Wall-Paper.—I have se:n 
such paper, after having become dirty and smoky with 
time, restored soas to make it look qara new. It 
was simply washed down with something I would like to 
know. Can any kind reader oblige by {—Viraco. 


(56485.}—Model Boat.—I wish to build a model 
boat about 4ft. long. I intend to use the ready-cut wood 
used for window blinds. How broad should the boards 
be? How much should one board overlap the other f 
How are they to be fastened tothe ribs and to each other! 
What kind of wood for ribs, and how man — 755 of 
em should there be? An answer would: y oblige 
—Viesco. 

{66 186.])—Pressure.—In using a hydraulic jack for 
compressing ensilage, can any correspondent inform 
me meana to arrive at the amount of pressure applied at 
any time during the process? May add the jack I pur- 
pose using is up to six tons.—Ros. Hargis, 


(56487..-French Polishing.—Will some kind 
readers of Ours” give me instructions how to use 
French polish, and also to finish my work? I have 
tried many times, but I cannot succeed. I may mention 
that I require to polish chiefly old work; but any hinte 
will greatly oblige—Tvunx. 

58488. — Zino Battery.—I am constructing some. 
chloride of zinc batteries. ould they be much stronger 
if I used cylinders of zine to go all round the porous cello 
instead of zinc rodsf—E. A. WILLIAMS. 


with diagrams, of his plan of protogra phin 
inary p 
d afterwards! I feel 


156490. — Wooden 
kindly inform C. G. P 


[686191.]— Long-Distance Electro- Magnet. — 
Will some practical friend kindly give me an idea how to 
electro- 


good as to 
e foregoing is suitable as 
a heat carrier from outer to inner pan, and also mention 


Y | any materials that may be better adapted !—S. S. 


156498. —Waterproofilng Tennis Racquet.— 
Can any one tell me what to put on the gut of a tennis 
racquet to make it waterproof and last longer? I have 
had a racquet with black stringing which lasted tight 
and did not wear for years. What was put on the gut. 
to make it so, and can it be done after the racquet is 
strung ?—ARBY 48. 


(56491.)—Soapstone Firəbricks.—On page 75, 
No. 966, Sept. 18£3, of ‘“Oure,” it was stated that an 
American company had been formed for the manufacture 
of soapstone firebricks, for which it was claimed that 
they would not slag, and were superior in every way to 
ordinary fireclay. Can anyone oblige with any further 
information regarding soapstone bricks? I wish to know | 
where the company's works are! The American Cunsul- 
General, in London, knows no‘hing of it. Perhaps some 
cousin of ours in the States does, and would oblige— 
Musano. 


(56495.)—Feeding Bottle.— Will one of your 
numerous roaderi ady jafoni ne how eet = 
ordinary feed ip ttle from act as a on, an 
thus causing the baby’s clothes and bed to be wetted : 
Tnis is a very small matter, but a very unpleasant one 
for persons troubled with it.—Mozaaw Tuomas. 


[56496.]—Mineral Customs of Derbyshire.—I 
should be glad if some one would inform me whether 
there is any treatise on the mineral customs of Derby- 
shire relative to the lead mining districts ?—Anxrovs. 


[62497.]—Sellers’ Screw Thread.—To T. L. Rxid, 
AND “ Apgres.”—Will one of these correspondents 
kindly supplement the information given a their 
previous answers to this question, by explaining the 
principle upon which the formula for determining the 
relation existing between the diameter and pitch has 
been constructed! I should also like to know if this 
Americanism ig supposed to possess any advantages over 
our ordinary Whitworth thread ?—J. A. O. 

B. w. 


(56198.]1— Linen Manufacture. — Dr. 
Richardson states, on authority of Dr. Purdon, of 
Belfast, that in some linen factories if a girl onder 18 
gets a card she very rarely lives beyond 30 years, if she 
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de constantly employed at her work, as sbe dies of con- 
sumption. a this represent the facts of the case? 
What are the facts, as regards health, in the various de- 
partments of the linen mauufac'ure? Can the evil 
effect of the dust be prevented by use of respirators ? 
Are the high temperatare and moist air injarious in 
practice where they exist? Does the same apply to all 
flax and hemp work, e.g., making of tow, canvas, thread, 
ae a someone who knows kindly answer !— 
[56499.]—Electrical.—Will you please rectify error 
committed in inserting my last query, two brushes being 
put instead of pushes? Please inzert following: W 
anyone tell me how I can fit two bells in one circuit, viz., 
one bell at each end, on one wire with two puthes one 
each end with battery at one end? I can do it with 
reversible pushes and battery at each end, but it is in- 
convenient! Please illustrate by diagram.—CRUTESTA. 


[56500.)—Gravity Leclanche.—Mr. Preece, in his 
Cantor lectures, describes this battery, see Vol. XXX., 


E. M.“ p. 160. He says, ‘The carbon plate is inserted |. 


in the usual mixture of crushed carbon and peroxide of 
manganese, passing through the zinc plate. Sal-am- 
moniac is placed on the zinc plate, and each cell is nearly 
filled with water.“ Can anyone give me a rough ske‘ch 
of this zinc plate—it is evidently of special construction! 
The orily weak point about the arrangement seems to me 
to be in the carbon passing through the zinc; of course 
there would be a large hole ia the zino plate so as to 
leave a good clear space all round, but then the batte 
would be short-circuited unless the carbon was w 
insulated. What is the best material to use for this 
Purpose, and how far down should the insulation extend 
into the carbon mixture? Can anyone say from actual 
n if a cell, made as above, will last as long, 
and give a greater eleetro- motive force than one fitted 
with a porous cell, or is its miy advantage in having 
the internal resistance reduced by doing away with the 
porous cell 1 F. R. MRT. Soc. 


158501. Dynamo. — Re letter No. 24107, of page 147. 
April 17. Will Mr. 8. Bottone kindly answer the 
following queries relating to the above? Are the cogs 
and ring in one piece, and is the wire wound on the cogs 
or in the channe 
sort of iron (cast or wrought) are they) made of? How 
Are the sections of wire connected together, and to the 
commutator, and how many breaks are there in the 
commutator! What distance are the pole pieces apart 
when mounted! How would such a dynamo work if 
wound with No. 10 wire on fleld magnets and No. 12 on 
armature 1--A. E. SLATER. 


(56502.J—Faulty Dynamo.—To Mez. Borrews.—I 


have put together one of Jones’s 70 c.p. dynamos | V 
laminated i 


armature, 10lb. 20 c.c. wire on ts; 
141b. s.0. 20 on armature ; at 2,000 revolutions it d not 
t twol0c.p. lamps. I tried it in series — no better. 
I took off armature jlb. of wire, tried it again, with 
better results. I then took another jlb. off armature : it 
then lit up two 10c.p. lamps properly. What was the 
matter that I could get no light at first? What should 
the resistance be between F. M. s and armature, and how 
many revolutioas a minute! Space for wire on F.M.’s 
8 by 4; armature, 5 by 23.—C. B. 


(56508.)—Motor.—To Ma. Borroxz.— By the current 
„ I mean that the armature and field-magnet 
were connected in parallel circuit, and this arrangement 
was not 80 asthe usual series. The former I used 
‘as a rough test only to see if the magnets were of equal 
power. Whether Bunsen or bichromate quart cell be 
used, the result is the same, viz., a good start lasting a 
minute or £o, and then a gradual but constant slacken- 
ing until almost total stoppage in five minutes, just as 
ifithe soft iron armature was po or its coil short- 
circuited,—CuixaFrosp. 


1 Hand Dynamo.—To MI. Borroxs.— 
Will Mr. Bottone kindly say what sort of strap he uses 
for driving hand dynamos, also whether he runs it 
etraight or across? I have made one of these 
but find great difficulty in getting any strap to drive it. 
The difference between the driving and driven wheels is 
wo great, that if the strap js run of any only a very 
small part of pulley on armature is embraced 7 he strap ; 
whiist, on the other hand, if run across, the wheels are so 
close together as to cause considerable friction atthe 
crossing. Any information as to kind of strap used, 
also by what method it may best be joined, will be much 
ex*eemed by ora. 

158505.]J—Gas.— TO Ma. FLETCHER on avy or “ovr” 
Connzsroxpzyrs.— Will you be so kind as to tell me hew 
to get the quantity of gas that will flow through a 
din. internal diameter at lin. pressure, and if it woul 
twice as much at 2in. pressure, and so on! Hoping that 
some one will answer in plain figures, as I do not under- 
stand algebra.— Youne Gas Maw. 


(56806.)—Pattern Making.—To “J. H.“ 1 have 
got the numbers you advised me to get, and they contain 
the very thing I wanted, except the bracket for the half- 
aut for leading ecrew, andrack. If you would be so kind 
as to let me have a sketch how it is to be made, I will 
feel meny obliged to you, and what number of teeth on 
each wheel of a train of 22 wheels, the tirst to have 20 
teeth, as I have a lot of wheels that will do, it will only 
be a few I will require to get. Buss r. 


Restoring Spotty or Stained Negatives. 
This may often be satisfactorily done by converting 
the image into chloride, and redeveloping 
with oxalate developer. Belitaki dissolves one 
ounce of alum in a pint of water, and then adds to 
thie 140 ins of bichromate of potassium and 
three fluid drachms of strong sulphuric acid. The 
negative is allowed to remain in this solution until 
it bas become thoroughly yellow, after which it 
must be very thoroughly washed indeed. It is now 

toa bright light for some minutes, and 
then immersed in the oxalate of iron developer 
until it is quite black. Now rinse, soak in a solu- 
tion containing one part of citric acid to fifty of 
water, and finally wash. The point most to be 
noted isa thorough washing after the bichromate 
bath.— Photographic News. 


* 


and thus enveloping the ring? What C 


ANSWERS TO CORRESPONDENTS. 


— — 


% All communications should be addressed to the EDITOR 
f the EudLiskh Mecuanio, 882, Strand, V. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the only, and Grav · 
for illustrations on 55 7 5 Prt 


to queries, and when answering queries put the 
aumbers & well as the titles of the queries to which the 
i or inserting 


replies refer. 8. No charge is made letters, 
ueries, lies, 4. Letters ries asking for ad- 
demas ot tannfactniers oc oth lesley ta on where 


BACK NUMBERS. 


We receive so many queries asking for directions how to 
make many instruments and appliances which have 
been fully described in back volumes that we have com- 
piled a list, which we shall insert in this column at 

tervals, of those most frequently sent, and as the 
numbers are still in stock, new subscribers should con- 
sult the list before sending their questions, 

Batteries: Nos. 741. 

Bookbinding : Nos. 9 10 158 

opying processes: Nos. 750, 758. 
Electric machines: Nos. 628, 759, 840. 


Electro- ets: Nos. 756, 772. 
Lacquers : N 866 , 


s 0. e 
Pattern Making: Nos, 988, 941, 943, 945, 948, 950, 952, 
964, 955, 956, 958, 950, 962, 963, 965. 969, 973, 974, 978, 
981, 986, 989, 993, 995, 998, 1,000, 1,001, 1,008 1,004, 1,008, 
1,009, 1.010. 
: No. 890. 


Telephones: Nos. 695. 747, 865. 
arnishes ; 478, 619, 675, 601, 728, 775 


te Wednesday P the V } 


Surra awp Coventay.—W. Saunders.—J. L. Gallard.— | 


H. Milnes —W. W. Breston.— D. 
F. M. 1 - Kean.— J. O. 
E. C.— E. B. F.—Lesal.—Lantern.— An Amateur. 
W. J. Abel. Vandu.— G. R.— C. L. F.— W. L. Bevins. 
— Box Handle.— R. Forrest.— T. O. T. - W. I. 


Allingham.—J. J. B. 
Barter 


A Fellow of the Royal Astronomical Society. — Tubal 
Kain.—Invicta.—8. R. Bottone.— Rev. J. L. Pearson. 


Surrezzn. (All that can be said is that the food should 
be easily digested. It will have no effect on the para- 
lysis.)—Inpiaestion Pitts. (Better leave them alone.) 
—Orrer. (lf you will give some reference by which we 
may find the statement we may be able to help you ; 
but why not apply direct to Sir W. Thomson. 
BaUnpO. (If you to acquire a sound knowledge of 
electricity, procure Mr. 8 e’s work on Electri- 
city: its 5 and Applications’? (E. and 
F. N. Spon, -cross). For textbooks, get Prof. 
Guthrie's Electricity and Magne iam,“ or Prof, 8. P. 
Thompson's Elementary Lessons in Electricity and 
Magnetism ” (Macmillan)—T, K. (Look through 
recent volumes for information about electric lighting 
at home. The Bunsen cells will be useful for the pur- 
pose—not the Daniells; but a little experience will send 
you back to or paraffin oil.)—P.T. (See previous 
answer. If the engine is only up to one horse-power, it 
will not light twelve 20 candle-power lamps.)—T. (See 
the list of Back Numbers above.)—VoLuntrzes. (it is 
a em or mineral oil, and of course smells like it.) 
—Exorish Maonanic. (We know of no better 
than ba in hot water, and rubbing over with alum 
solution. e a number of replies in Vol. XXXVII., 

0 7 415, 440, 462, 610, 587.) —Sa MUEL Barsovur. 
(Bi * conor 
orce 


you know that the on been put in 
y Mr. Webh, the locomotive superintendent of 
the London and North-Western Railway. See p. 581, 
Vol. XXXIV., and the indices of the volumes subse- 
quently published, The question as to th 
advantages has not yet been definitely settled )— 
Diax A. (Caused by amall bubbles of air. 2. We do 
not know of any new law. Tou are not permitted to 
make and ell patented inventions. 8. See the indices.) 
—Trxco. (What you ask for was given so recently as 
Eine; but the cold, ongin V 
bu cold s or spray — 
visable, if not abeolute y necessary.)—Datta. (We 
have said many times that iodiarubber stamps cannot 
be made without apparatus, and that it does not pay to 
buy that apparatus unless the manufacture is to be 
carried on commercially. Directions will be found in 
back volumes.)+Minze. (You will find the weight 
r cubic foot of metals, &, in any of the pocket- 
bookie 9., Molesworth's. There is no rule.)—Farep 
WiıLurams. (Not that we know of.)—J. K, SurrnIIS. 
(We have not seen it, so faras we remember ; but at any 
rate it could interest a few only, and they would pro 
bably prefer to weit until the paper is published ia full 
in the Transactions of the titution of Civil Engi- 
neers.)—A. G. O. S. (An electrical belt is utterly use- 
less as a remedy for anything of the kind; but you will 
find directions for making one in back volumes. The 
use of whole-meal bread, or the taking of a glares of 
cold water first thing in the morning, is far mcre 
effective.)—C. Simpxins. (We do not eve there is 
such a book published; but there are some works of 
the kind. In most textbooks tables of the kind are 
given. You should procure the catalogues of the pub- 
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lishers—J. and A. Churchill, and Macmillan, for in- 
stance.)— R. J. Urquuarr. (The following method of 
varnishing silk balloons appears on p. 247, No. 895. 
Wash out the oil with methylated t and tine 
and then varnish with 40z. benzoline, loz. boiled oil 
joz.indiarabber. Three coats. as thin as possible, an 
ıt takes some time to dry. Other recipes will be found 
in back volumes.) —Arra. (Acetic acid, nitric acid, 
and other chemicals are used. See pp. 195, 227, last 
volume )—Tooru. (If there had been an English 
address we should have given it. The price is one 
dollar, and we suppose you will have to write to Boston 
for the book.) — J. C. (Celluloid is the best substitute 
for ivory in organ keys.) — CauR RA. (Search the in- 
dices of even recent back volumes, and you will not 
say agaia that there has been little about photography. 
You do not say what kind of camera you use, thoug 
gon are very explicit about distances and exposure. 
uppose you procure one of the cheap handbooke of the 
art, and learn the rudiments. You will then be able 
to put definite queries which it will be possible to 
answer.)—STEEL Currrs. (That is the only way to 
soften. Try again, covering the fire thickly so as to 
keep the heat as long as possible.)—Srop Wuaeet. 
(See indices. There are several books of the kind, 
which you will find in the booksellers’ lista; but we 
cannot say which is simple enough.) — Tour Enoinern. 
(We do not know of a work on repairing the steam- 
engine.) — VAI X. (An advertisement in the Wanted 
Column would no doubt bring you a list of the prin- 
cipal shipbuilding firms.)—E.H. (Procure a zod of 
carbon and pack it in a porous jar with equal parts of 
crushed coke and needle manganese, Stand the porous 
jar in an outer vessel containing a solution of sal- 
ammoniac and a sinc rod. Unless you intend to make 
up a number of cells, it is cheaper to buy one ready 
fitted. To make a bat‘ery, see p. 147, No. 1049.) — 
Scairpr. (Do you not see tnat any ink capable of with- 
standing that test would be sure to be patented !)— 
Mascueaa. (Probably a vegetable wax, but you ought 
to be able to ascertain all about it in your city.) -B. 


Baunxrr. (No one can bat wi hout examining the 
antique.)—-W. M. (We eve the best plan to 
d “finings,” and w the matter to settle in vata ; 


ordinary filterin 
paper or animal charcoal.)—Corrox. (Hydrogen 
: ; superhea water 
and boiler explosions in No. 11 32.)—D. Boorn. Nota 
“ Fixed Star,” wasit? We give only occultations and 
near spproaches of fixed stars.)—Veto. (A medical 
man must see the case ; the sooner the better, if it is 
ulcerated mucous membrane.)—J. B. C. BRECKENFELD, 
San Francisco. (Thanks, we shall be glad to receive 
them regularly.) El. xO. Lamp. (The Bunsen, but the 
fumes are decidedly objectionable; hence, most ex- 
enters use bichromate. See recent back numbers. 
e Daniell cell ought to work as arranged, according 
to your description; but it is usual to make it up in 
the reverse way, using the copper in the outer or 
copper cans, ard the o in the porous cell.)—J. W. B. 
pine climate of Kent would, undoubtedly, be better 
for you. Why not try aud obtain work at the Arsenal 
at Woolwich.)—Oxs Anxious ro Kyow. (Tes; the 
assistance of a solicitor is not absolutely necessary, but 
it is desirable.)—Dzvonrzyets. (We cannot spare 

more space for the first matter; queries next week.) 


Liquid Films.—In a lecture pnay convenes 
by are HE Rücker at the Ro ard 1 
© sai e generally-accep ypoth o 
the nature of liquids was that they conmsted of 
molecules held together by forces ; the molecules at 

the sursace of agro Say had these forces actin 
u them from below only, instead of in 
ions, so were in a different condition to those 
in the body of the liquid; what might be called 
surface were consequently formed. A two- 
per-cent. solution of saponine, for instance, has a 
surface film which strongly resists the rotation of a 
needle when attracted by an adjacent magnet; but 
let the needle be placed than a quarter of an 
inch below the surface : it will turn readily in the 


pora case must 
CVFCCCC ta ea a 
For the purpose of his experimen 0 o8 
were drawn out upon a ring of platinum above and 
below, 89 as to form a film-cylinder, which ex- 
hibited interference colours as the film thinned. 
In time the films became too thin at the upper part 
to show interference colours at all; at su 
they a black. As no oo then 


existed 
to afford means of 


measuring 

films the method was adopted of g at it by 
measuring the amount of a om 
would transmit ; for this purpose two wetted gold 
needies were pushed into the back part of each film 
and the current transmitted by the part of the film 
between them was measured by means of a quad- 
rant electrometer and set of resistance coils. By 
this means it was discovered that the coloured part 
of the film does not gradually thin into the black 
part, but that there is a hard and fast line between 
them; with solutions of some substances the 
coloured part is sixty-five times thicker than the 
black part. As certain technical objections could 
be raised to the electrical method of measurement, 
the p'an was also adopted of putting a number of 

black Slee 10 glass tanas ton nig a 

of light throug of them at once, an 

5 thickness by means of certain 


interference phenomena produced. - 
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AlL Communications for this department must be 
addressed to J. Pierce, Langley House, Dorking. 


PROBLEM;DCCCCXXXVII.—By “Væ Vicrts.” 


[9+7 


AKR 1 8 
* 8 * A 
2. Q, Kt or B mates ingly. 

(Six variations), 


NOTICES TO CORRESPONDENTS. 
Connxor solutions to 985 E. 57 Cheshunt (but 


variations ), Brum ), 8. L. Chivers (ditto), 
W. T. Bayne (ditto), J. E. Piper (not very difficult), A’ 

. use little blem rather pleasing : 
K Kt 6 is a move but Black has just one defence), 


V. S. Pochin (solution too ao pace Streetgate (some- 
what easy for a tourney problem), R. F. derland, 
( easy), A. W. Orr, F. A. Vincent, Rev. W. Ander- 
son lola ey), R. A. Bennétt, Raymond, J. A. M. 


(v good) G. J. Slater (I fail to see any particular 
— this two-er), A. 8. —— S. M. N 
To 934 by Raymond; J. ogg? (very ingenious : a 


capital problem); A. S. Olver, te, A. A. E. 
F. Orr (very good), Brum, F. A. Vincent, 

ronti, 

To 983 by G. Stingfellow, C. Brady, J. Ra F. B. 
Webb, T L. Robins, and J. Basten. r 

To 936 by J. E. Piper. 


a J. -Poa vy 8 me 1. B-Q B2 s gon 
as e answer B- - Game 
ith dens from F. A. Vincent. n 


Separation and Determination of Methylic | labe 


Alcohol ia Presence of Ethylic Alcohol.—C. 
De Poncy’s 2 is based on the fact that methyl 
oxalate dissolves readily in water, whilst ethyl oxal- 
ate is sparingly soluble, and both oxalate form 
with ammonia amides perfectly insoluble in water. 
3 of the alcohol in question there are dis- 
sol 10°8grm. oxalic acid, and the solution is 
saturated with hydrochloric acid gas. After stand- 
— ag twenty - four hours in a well - stoppered 
bottle, 2cc. of the solution are mixed with flees, 
of water, shaken up and filtered. As methyl oxal- 
ate is completely soluble in water, there is obtained 

on adding ammonia, more amide if any equal 
8 of pure ethylic alcohol had been employed. 

ya num of 


the quantity of oxamide formed in the washin 


For every one per 
cent. o obtain from 0°14 to 
0°16 more than 6'6 per cent.—Chemical News. 


Every 
. tuation should advertise in “THE BU - 
ING NEWS,” ery FRID 
at 332, Strand, woe AY, price ' 


A. week at his Club or Cofes nam He will a 
more “ Lista of Tenders’ for new og 1 16 Mime yi ay a 
pay inar paper, and can thus Judge where work is likely to be 
He is — = make use of Intercom 
munication if he wante know about his trade; to 
write to inthe paper whe has any suggestions to make, and to 
advertise en he wants wor 
charge for Advertisements for Situations is On 
for Twenty four — 8 every Hight Words after 


ved 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


6s. 6d. for Bix Months and lls. for Twelve Months 
anypart of the United Kingdom. For the United Sta: 
3 dois. 25c. ie eames or B um, 13s., or 16f. 


Colonies, 13s. 


The remittance should be made by Post-office order. 


Back 
numbers cannot be sent out of the United Kingdom by the 
newspaper post, but must be remitted for at the rate of 

extra e 


td. each to cover j 

oe eames W. Ques and Co., of 924, Chestnut- 

Stokes bor the ENGLISH MECHANIO, a 
Thirteen 8 


required to 
id. each copy, to cover extra postage 


Vols, IV., VIL, XXVI., XXVIII., XXX., XXXII., XXXIII 
XXXIV., XXXV., XXXVI., XXXVIL, XXXVII 
XXXIX. bound In cloth, 7s. each. Post free, 7s. 9d. 
Vol. XL. now ready, price 7s. Post free 7s. 9d. 


All the other bound volumes are out of print. Subscribers 
possible after the con- 
clusion of each half-yearly volume in February and August, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, — — 


would do well to order volumes as soon as 


each, through any bookseller or newsagent, or d. post- 
from the office (except index numbers, tage 34. each, or 
I., VI., VII., VIII., and IX., 2d. each. Post 


each. Indexes to Vol. XI. and to subsequent vols., 3d. 
34d. Cases for binding, Ia. 6d. each. . 


CHARGES FOR ADVERTISING 


a 
8. d. 


Thirty Words we **e .. ee *e ee * 
Every additional eight words. ee 
1 the first 40 words, 


uced for series of more than? 
may be ascertained on applicatien to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 4 
i. 
8 


Twenty-four words — * „* ee ee ef re 
For every succeeding Eight words ee os) «8 8 
ADVERTISEMENTS in the SIXPENNY SALE Coby aes 
8. 
Bixteen words ef se. „ „ .. „* ee. * „* 0 6 
For every succeeding Eight Words oe, we 2 6 
„It must be borne in mind that no Displayed advertisements 
can Sagene in He g en Bale Column.” All advertisements 
prepaid; mo reduction is made on rig 
in cases where the amount sent exceeds e8 
publisher would be gratefal if a P0.0. could be sent, and not 
stam tam owever (prefera alfpenny stamps), ma 
be sent where {¢ is inconveniemt to obtain P.O O'o sad 


a address is included as part of the advertisement, and charged 
r. 


Advertisements must reach the office by 1 p.m. on Wednesday 
to insure insertion in the following Friday i number. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 
= to observe that the 


W 
(tis e Bubscription. 


of the natural laws which 


tin 
ready to attack wherever there isa weak point. We mer —*— 


E8 EPPS 


Holloway’s Ointment and Pills. — Coughs 
Influenza.—The soothing properties of these medicamenta render 
them well worthy of trial in all such diseases. In common colds 
and influenza the Pills taken internally and the Ointment rubbed 
externally are exceedingly efficacious. en influenza is epidemic 
this treatment is easiest, safest, and surest.—{ADVT.] 


OUR EXCHANGE COLUMN. 


The cha Exchange Notices is Bd, the 24 words 
GAR ae day meee 


Good Value Offered (cash or instruments) for all 
kinds ef sound or repairable Scientific Appliances.—Cartarzt 
— Depot, Chenles- street, near British Museum. Established 


Wanted, a good Collection of Stamps, also coins and 
Bric a Brac of every rer e good exchange, approval re- 
quired.—Address, Epwanp W. Drury, Hull. 


“English Mechanic, from commencement, 40 Vols., 
19 bound, all in 2 order. No reasonable offer refused, 
owner golng abroad. Will exchange for central-fire gun.—Mzon 
ALLEN, Gosport, Hants. 


Small Balance Timepiece, bronze and silvered dial 
Mahogany stand, glass shade. Exchange. Electric Bell and 
Battery wanted.—H. Lerson, Coleshill, ham. 


“Engineer,” and“ English Mechanic,” volumes 
X 1o A re date—W. L., 61, Regency-street, West- 


Nickel-plating Vat, 9 gallons, 6 Bunsen half- 

on cells, six nickel anodes; weight, about 7lb.; l4lb. Salts 

of Nickel, book of instruction, scratch brush, &c., cost £8 10s.— 
Offers, J. Gaime, Hull. 


Hot-Air Engine, Buckett’s Caloric, half h.-p., quite 
new, cost £62 10s, ill take exchange. Want tools or anything 
useful,—J. Gurus, Hull. 


Tricycles, with Dunn’s patent improved power 
appliance, 50 per cent. increase of power. Machines bought 
sold, or exchanged.—222,, City-road, London, E.C. 


Good Goo Stove, 2 feet 9 inch by 1 foot9 ineh. 
4 good Gin. Slide - rest, or 50 in. Bicycle.—A. Hurcum- 


eon, 4l, street, North Darlingten. 


Bunsen Battery, 10 cell, 5in. carbons, 4}in. zinc 
lind Massive clam complete, in thorough order. What 
offers to G. Hays Jonas 12, Ad -gardens, Kensington, W. 


Post-free to 

tes „or 

16f. 60c. ; to India 
(via Brin 5s. 2d. ; to New d, the i 

es Nova Beotia, Natal, or any of the Australian 


street, Phlla- 
are authorised to receive subscriptions for the United 
the rate of 8 dols. 


the 
complete volumes, they must be paid for at the rate of 


ra as an intima that a fresh remittance is necessary, if 
. ý 


Cocoa.—Grateful and Comforting:—“ By 


” Double (walnut) Dark Slid uarter-plate, 
new. Also (uei „N —— What —ä eariy 
Aran, Stonard-road, Winchmore Hill, London, N. i 


Wanted, small Launch 


eller ether or separately; also S0in. Bie 4 
Double Stock beak Lache, "got. Caner, Paynes; 


“Electric Lighting,” by Sawyer; * Electric : 

r Du Moncel: P cal Electric Lighting,” by 
half-price, or exchange for Incandescent ps, 

Pistol, or offers.— E. Ross, Regent House, Sydenham. 


Table Engine, 4in. stroke, six turned pillars, Gouble 
crank, onnecting rods, „ mahogany stand, — 
change.—Rowin Roxrsvck, Stoke, Staffordshire. -= 


Horizontal Copper Boiler, riveted, 15in. by 7in, 
manhole, steam tap, lever safety valve, gauge cocks, water 
with 3 taps, g furnace and'stand, about 20 firebars, 
Weight 351b. change.—Epwin Rozzuckx, Stoke, Staffordshire. 


Ten-Guinea Diamond Ring, new, in exchange for 
2ft. Locomotive with link motion. No matter if damaged. Bend 
particulars.—W. Havounron, 138, Park-road, Liverpool. 

lish Me- 


Vols. XXXI., XXXII., and XXXIII. “ 
cuanic”; “The Metal World,” complete in 3, and Metal,” 
complete in 2 vols. What offers? Would exchange good Banjo. 
—Sremson, 4, Grove-terrace, West Kensington. 


Martini-Henry Rifle, quite new, with cartridge 
and atin’ Het of £10. gue et for Al Har- 
monium, Organ, or Swift's Student's Mi 

ELLIOTT, New Ross. 


Wanted,an Air Engine,in exchange for Horizontal 
STEAM Exons, in very Sot condition, — 258.— H. Witsor. 
Rock House, Clapham- common. 


“Races of Mankind (Cassell’s), four Vols. in two, 
half-calf, handsome. Exchange for Berkley’s “ Mosses,” or 
Braithwaite’s “ Moss Flora. ''—FRrzD. Brown, ost Omee, Cogges- 


Wanted, Lathe, foot power, small, with rests, suitable 


for watchmaker ; must be cheap; good exchange offered HUNT, 
Watchmaker, 88, Widnes-road, Widnes. Soia 


What offers for 22 Books on Military and Naval 


tions, 72 numbers Exausx Mrcuanic ?—address, G, oy 21 
Wellington ord. aR 


-strest, ° 


Violin and Bow, in case, complete ; also Concertina 
Patent Laver Watch, de. What effers?—193, King Edward’s- 


Half-Plate Cam and Lens, also - plate Ditto, 
Lose and — 1. a What offers ?—M. Attison, Howwood, 
ey. 
Will exchange a quantity of small Screw Plates for 


anything useful. Offers requested.—Rozzar Goven, 19, 
street, Piakenhall, Wolverhampton. f 


~“ English Mechanic,” 44 numbers, not N 
E a 1870. Exchange.—8. A. — — 3 
mond wike, Yorks. , 

Galvanic Batte by Halse, in perfect order, cost 
£10. Will exchange for n. Bicycle ‘or Facile.—C. F., 19, Mer- 
row-street, Walworth-road, S.E. 


loon, Ame adjust 2hin. Reflector, two Ashina 5 
ment. p case, 
offers +—Jou Biaim, Albert-equare, Gs CINTAI 7 


Medical Coil and Bichromate Battery, in 
mahogany box, good condition; for Electric Scarf Pin.—Jozr 
Briain, Albert-square, Carlisle. 


Blectrio i Railway, with oe and Battery, not 
order made r amateur 
ician. ‘What efits t Jon BLAIN, Ab e o Carlisle, ow 


Sprengel Pump, with latest improvements, five 
fall tubes, a we d rt Ag By - — 
board, ready fo , exhaus 
vacua tubes, incandescent lamps, &c., and by which a — 


1,000,000 of an atmosphere can be obtained. 
scope, or Sale, £4 10s.—H. NW Mop, 25, Calthorpe- W.O. 


Wanted, Hall's T r, in exchange for smali 
Dynamo, F Canada, Pocket 
Aneroid, Medical Coil.—W. Bawnxs. 


Wanted, 8 and 10in. Sliding, Surfacing, and Screw 
Currine Larnes, must be pore quality; in exc for a One 
1 Otto Silent Gas Engine, new last Se -W. 


= — N — t 8 Bee > k-n din. Belting 
H M 0 vernmen e n 

lows. No. 15. D. CO. Paraffined Wire, 2 doz. Leclanche Batteries. 
Can be seen from 10 to 8,—H. Bx, 23, Westbourne-park-cres- 
cent, Paddington, W. 


Good bin, centre Lathe, double crank-shaft, counter- 
balanced heavy fiywheel, slide-rest, hand-rest, three T 
rests, grindstone, and spindle, lots of tools, drivers, &c. Will ex- 
change for Knitting Machine, Bicycle, or anything usefal—W. J. 
Pows.t, Abertillery, Newport, Mon, 


Knitting Machine, almost new, with ribber, cost 
* * eedl lind * fi Sal fo 
Wearing 2 No rubbish — ane Batt, Metallargist, Bewley 
eath. 


e, with extra e 


sleroscope, with ace e Wanani SOs RON 
ma . ’ > 
English and German lish ö Con- 


Warranted Crucible Cast Steel, 7-16 to g diameter, 2 
to 3ft. bars. Exchange for anything useful. No reasonable offer 
refused for 1 to 10 cwt.—Gitaugarr, Oxford-road, Sheffie Id. 


Photo. Ap tus, consisting of }-plate lens and 
4 * b d 
Saatat Ott Boek London > e 


Micro. Photo. Objectives, by Dallmeyer ; also 
large Genes bate piate — pasarase frames, Stanley's }-plate 
um, Silver-on-glass, good definition, 9 inches 

Ph needy Ain. 1 Deritield-road, Old Lon- 


don. 

Sewing Machine, Cle and Black] for back 
Vols, of “ Eat. ie — eln. Aude. rest.— Dar, „ Driffield- 
road, Old Ford, London. 

Wanted, a pair of Circular Bellows, about 28in., 
lath or fan.—J. RSD, Brighouse. 

Pair of Engineer's Tap Wrenches, — of Lathe 
Carri D panners, R * transparen card. steam 
injector, Tal powerfal magnets, Offers? — Aurazp Carorrs, 
over. 


Splendid Model Engine, copper boiler, with all 
fi ; i rinting press, for bill heads, circulars, &c. ; 100 
— A aiie casting? “Offers.—ALY axD Crorrs, Dover. 
La 7in, centre, suit woodturner, also back-geared 
lathe — 7in. centre. What offer ? —A. G., 16, Lesbourne-road, 
about 100 numbers the last 
nglish Mechani 


N o. 
two years, clean. What offer! — A. G., 16, 
Reigate. 
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Lathe Heads. 43 to bin. centres, T and slide rests. 
monea in exchange for corresponding value.—Linscotr, Rams- 
ga 


Photo Glass, 7 by 5, 5 by 4, 4 by 3, 18 dozen; 8 pints 
aier solution, quality guaranteed. What offers ?—Address 
above. 


Five quart Bichromates, zines 6 by 3. Exchange 
Lancaster's I plate Le Merveilleux.” Conjuring Tricks. Offers. 
— Pror. James, 33, Pride-bill, Shrewsbury. 


A few 2 85 Conjuring Tricks for exchange, would 
make t-class entertainment at a moderate cost.—Prof. 
James, as above. . 


wipicy cies: Bicycles.—The Dreadnought Bicycle, 
low forks both wheels, Æolus bearings, dropped handles, 
H amber scroll spring, 5 plain black ; and you can have 
your old machine allowed for as part exchange -—Roposas, Ber- 
mondsey- street, 8. B. 


Bicycle Springs, one dozen for exchange. 


Rope. 


Bicycles and Tricycles.—Offers wanted for a 
few. 2 or separately. Several are to be exchanged.— 
Re Doms, as above. 


Press Screw, 3in.! diameter, 14 in. long, 2 threads, 
Quantity of American Drills. Exchange offers.—152, Bermondsey - 
street. 


Model Vertical Engine and Boiler, jin: bore, 
would work sewing machine. Exchange offers. .., 117 
Adbey-street, Bermondsey. 
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THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column af ths rate af 
VVV 


Piating. — description of Gil Silver 

8 , Oxidising, and Bronzing, executed with very yest finish, 

ty in nickel-platin g Special quotations on application, 

Send one semp i or price list. mall jobs attended to per return 
post.—Monais Coun, 182, Kirkgate, Leeds. 


spd miniaturo 4er 4 Catalogue of every requis: 
400 miniature designs, 4 stamps.—Hanozaz Baos., ttle. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies’ 
Dresses, Mantles, Boys’ Sults.—Hzwirt, 37, Winfleld Mount, 
Leeds. Patterns free. 


Electric De epot, 10, Deansgate, Manchester.—Electric 
5 258. ectric Bells, 4s. Induction Coils, d. - MIL, 


Write for Hindle's List of Electrical Apparatus, free; 
all parts for amateur construction.—Irwell Vale, Helmshore. 


A few Gramme Dynamos for sale, cheap.— WALKER 
and Otiivsa, 195, Severa- road, Cardiff. 


1 Motors from 25s. No dead point. Battery 
ual Bunsen’s, No fumes.— Waraer and OLLIYSR. 


e Cells. Manganese, Sal- ammoniac, Bichro- 
mate, Bells, Wire, Pushes. Wholesale and retall.— Wax and 
Orry IX. 


Dynamos repaired or rewound, Advice given, Com- 
peteat men sent to Pi parte.— WAT Le and OLLIVRER. 


croscopic.—Good miscellaneous Slides for dis- 
a ae 22. . dozen, post froe.—Marzizs, 42, McKinlay- 


Shunt 1 mo and Serrin Arc Lamp, oo cost 
ever £40. Will take £35 or good exchange.—Jonx GRINS, 


Pletcher’s Foot Blo r, cost Rey quite new ; also 
se Blow Fipe and H Will take £3 10s., or offers. —J. 
Garms, 


Billiards.—Great success of Thorpe's Patent Auto- 
matic Cue Tips. Cannot fiy off. Cues retipped instantly. 


Billiards.—Excellent testimonials from Roberts, jun. 
champion, and other professionals. £5 per week easily earned. 


Billiards.—District Agents wanted. Send 9 stamps 
for particulars and sample cue end fitted with patent. 


g.—Five Shillings for r empie. cue, also fitted, 
and 3 extra tipa. Thousands already in 


Billiards.—Apply to sole 5 for United 
F X. W. Moroan, Lancaster Avenue, Fennel-street, 
ester. 


Hard Vulcanised Fibre for Magnet Heads — 
Mossse and Mitcug i, 68a, Chiswell-atreet, London, B.C. 


Hard Vulcanised Fibre for all kinds of insulation. 
Moser and MirczztL, 68a, Chiswell-street, London, B.C, 


Hard Vulcanised Fibre for carrier dfy back plates. 
—Mosens ana MitcusLu, 63a, Chiswell-street, London, E. C. 


Tudsbury and Sons’ “ High Tension” Wimshursat 
Macau, with Compound Ebonite Plates. List, one stamp.— 
Bdwinstowe, Newark. 


Bade Castings in brass and iron, also Working 
for Horisontal, Vertical, Launch 2 gia 
best metal. Complete sets Castin 6s from 


Separate Parta, rough or finished. ade 
amatears’ own patterns. Oatalogue, id. Six lithograp 1 de- 
A.- H ven Mersey Dockyard,” 17, Smith-street, Kirk- 
e, Liverpool. 


ga. — Half horse-power (Engine), Launc 
— a 11 in ‘Mane Cone lete a 
Castia . * oree-pewer, ox- 
we pai 3 Barnsley. 
—Rench Drilling “Machine Castings, 3s. 64. 
orizontal Engine Castings, 3s. 6d. :New Price-list 


pomp renin { perfect Castin t 5 TomLin Engineer 
2, . Barnsley, Yorkshire i ; 


French Polishing, N Painting, and Varnish- 
In receipts or trade secrete, with full instructions and 
gbun, tee —I. Toni, 28, Highfleld-terrace, Barnaley 


Cat Gut.—Gut Hooks and Eyes for lathes and ma- 
chiaery.—Januss BLLAZIS. 535 


Bellaers Gas 8 22. så, 8s. 3d., for 
boiling. Breakfast igen 86., yoe 85 Tos. Send for lists. 


Showcases for Exhibitions, Models, Scientific Instru- 
ments. Exhibition Stands supplied and fitted. — Write, Far and 
Brart, 9, Borough-road, London. 


M“ Microscopic Slides, in box, ry cheap. List 
emt for stamp.— W21L, Dalmain-roa¢, Forest H 


Hand Drilling Machine, drills } holes 6 inches 
„ Photo 8 stamps.—38. Buscumeo, Mareham-le-Fen, 


Mice, otherwise Talc-—RICHARD BAKER & CO. 9, 
Mincng-lane, London. 


Motor Oastings, materials for Electric Bells, Am-Meter to 20 ampeères, accurate, 4s. 6d. Meters 
Batteries, Galvanometers, Intenalty Colls, Microphones. Kine. calibrated for amateurs.— W. A. Wa tron, London-road, Glou- 
Manpwam, and Oo.. Bristol. cester. 


Insulated Wire Table, showing size, weight, Gas Engines. Several good second-hand Engines 
e per fs foot, feet per ohm, &c., pri price 3d.—Kixa, Manxpaax, for 8ale.—Joun Mice 16, Abe Glasgow. gi 
an r 


Launch, Yacht, or Tug En gine, double, 9in. cylinde 
Standard ohm, in pom C new, for Sale.—Joun Mooi kany 16, Hope- ent, Glasgow. = 
Co. Hriatol. . e Cheap Printing. Bil! Heads, 6s. 1,000: Memos., 


bs. 6d. 5 Cards, 6s, 6d., carriage ‘paid.—Brooxs and Co., 
Rotherham, 


Universal Gutter Frame, slide 3in., £2. Castings 
4s. 6d.— Particulars, apply, G. ALLSOP, Derby-road, Belper. 


Screw-cutting Lathes, gap beds, 22 chan 80 cle 
ch al a aaa Workmanship unexceptlonable.— A. 
mou 


Lathes, complete screw- cutting, 4in. centres, 10 
guineas ; Sin. centres, 8 guineas.— Hats, Yarmouth. 


Launch Engine, Boiler, and Propeller for 18ft. boat, 
£23. Also other sizes. —CRKIXI ALL, Eastville, Bristol. 


Mechanical Organe tte, very poworful, scarcel 
pen 32 pieces music. Price £3 10s.—64, Sussex-road, Stockwell, 
ndon. 


Coca Leaves.—The Bolivian Consul-General has sent 
a splendid testimonial this week in favour of their stimulating 
properties. 


Coca or Ouca Leaves.—Many M. P.'s and Clergy- 
men a them constant'y. To Cyclists they area positive ne- 
cessity. 


Persons afflicted with Indigestion should chew 
Sore instead of cating a hearty dinner, and they would soon de 


Wimshurst Influence Machine.—Sole Manufac- 
turers of Improved Pattern. Numerous testimonials as to 
thorough efficiency.—Kine, MZxD IAM, and Co., Bristol. 


Galvanometer Cards. improved 5 aad 
ordinary combined, Izin., 8d. ; éin., 10d. ; Gim., ls. ; 
above 

Write for King, Mendham, and 5 large new 
and reduced Price List, post free 4 stamps. 


Catapults, 7d., 1s., 1s. 2d.; elastic 2d., 3d. foot; square 
1d. to 4d, yard. —Moopy Batt. Cheltenham. 


Tricycle Wheels, Bicycle Wheels, and Fittings 
Wonderfully cheap. Also for safety Bicycles.—W. Gwinnurt 
and Co., Wolverhampton. 


Edward W. r „ Hull, Glass Bottle and Cork 
. Importer of Chemicals, Caramel, Glucoses, Tinned 

re. 

Lathes, Lathes. Cheapest and best. List, 2 stamps 
Nothing: equal at price.—Rosixson, Somerset-road, Sheffield. 


100 Foreign Stamps, including Brunswick, Ceylon 
Tasmania, dg“ Greece, Luxemburg, free 7d.— Hr, Foley- 
street, London. 


Patent Spiral Grip Letter Racks. “ An invaluable 
ETOR Parcels post, ls. 3d.—ILzs, Highgate-street, Birm- 

gham 

Pumphrey’s Pocket Tripod. for cyclists, professional 
and amateur photographers. Perfectly rigid. May be had on 
approval. Illustrations = testimonials free.—Pcmrpuagr, Stan- 
hope-street, Birmingham 


The Camera and Tactics: with three instantancous 
photographs ; gives ful! instruction» in their production; 6d. post. 


Camera and Lantern Apparatus, dispenses 
with multiplicity of slides, % plates carried, changed anywhere.— 
Pomrurgy, Birmingham. 


Pumpbrey's Hydrostatic Shutter gives instan 
taneous or timed exposures; les. Illustrations post frec.—Pox- 
uagzy, Stanhope-street, Birmingham. 


Photography. — Odd Backs, Leather and Cloth 
e fied sale.—B, Wives, 116, Hotherficld-street, N. Stamps 
or 


Patents, Designs. and Trade Marke. — For 


culars of lowest charges, apply, G. L., Technical Bureau, 46, 
ucen Victoria-street, E.C. 


„for Electro-Plating, cheap in working, and 
wil] last for 300 hours without re- charging, und the consumption 
4 almost nil when not at work. Price £25.—Baıraxn Co., Col- 

ester. 


Coca Leaves. — Sample packet, with medical 
and scientific opinions, 13 stamps.—Muaaxs and Oo., 17, New- 
castle-street, Parringdon-street, E.C. 


Photography.—Splendid brass-bound 10 by 8 Bellows 
Can zA, rack and pinion, 356.—A. Sxirs, Union, Buckie. 


Engine and Boiler combined, 6in. bore, 12in. stroke, 
by Green; very cheap.—BRionsr Suita, Fazackerley, Chorley. 


Castin s, For of a 2 by 31 Horizontal Engine 
dy D Roe- 1 gin 


M ory Tusk, 2ft. Gin. long, 6in. cironmference, 30s.— 
Camden Cottages, Camdea-road, N.W 


Ivory.— Round, 2-inch long, 1} thick, hollow: 6s. 5 
solid, 8s. Id.— Mr. LI, 3, Camden Cottages, Camden road, N. W 


N. e Panels, Friezes, &c high-class, — 
Camden Cottages, Camden-road, N N.W. 


“Knowledge,” to date, complete, £1. Induction 
Coll, J inch spar, 2. le Ja. Oamrssit, 158, Thomson street, 
Dennisto wn, Glasgow. 


Contents of Amateur’s Workshop, i including 
first-class back-geared cap He ag Lathe, at vice, twist Co., 


sin, 
cor alee fuk met sing: tak 22528. ae 3 
an es, . 
larence- place, B 


Devonshire Cream, delicious, by improved centri- 
fugal process. Parcels Post, Ib., 1s. 6d.—G. Bort, Manor Farm, 
Martock, Somerset. 


e-Heads, nearly new, 8-inch, 273.; 8}, 53s. 


th 
4-inch, 60s. ; 5-inch, 808. per pair, including hand reste and tees. 
-—Barramuta ComPany. 


Slide-Rests, Improved Compound, several second- 


hand, and some nearly new. Give height of centre and section of 
your lathe bed.—Bairannza Co. 


Cash Returned if any article above mentioned are 
not approved. Similar heads and reste may be seen at our London 
Showreom, 9%, Fencharch-street, — All correspondence to 
Barranysa Co., Colchester. 


3 Parts. — Complete Sets of Works for central 
uble driving, front steering, plain and dall bearings, 
Steel. 1 dent. Full losteructions and working drawings. 
Wheels or 99 pe finished to order.—Machines on view, and 
particulars Epwaarps, 163, Kennington Park-road, London. 


For sale, cheap, Equatorial Telescope, by Dancer, 
with 4-inch Wray's object- glass, six eycpieces, &c., equal to 
new, maker's price, £90. Also an Observatory, recently crected, 
cost over £20, — Particulars from W. I. Cuapwicx, 13, Ellesmere- 
avenue, Eccles, near Manchester. 


New Time.—aAlter your Clocks and Watches. Twelve 
Bets of Figures, with instructions, 6d.—WIIMILII, Preston. 


Water Motors, fer sewing machines, organettes, 
window advertisements, 32s., 42s. Listene stamp.—WauEsLan. 


. d H. u. Drawings, td Wauseon Engineer 


Gin., 3s. ; Gin., 48. 


water, Motors.—Complete, one horse-power, £9. 
alf, £6. Quarter, 44. Bighth, £3.—Taouas WII. Preston. 


Steel Name Stamps, 8d. per letter. Figures (set), 


28. 4d. Letters, 6s. 4d., per post.— B. F. Batpwix, Kobinsw 
hill, Gloucester. 


Launch Engine and Boiler, 3in. bore, Ain. stroke, 
Vertical Tubular Boiler (19 tubes), 3ft. high, 1ft. din. diam. Price 
£35.—8. Suitu. 


Screw Propellers from 6in. to 30in. in stock. Im- 
proved pattern.— 8. Sxiru, 11, West-street, Boho, W. 


Incandescent Carbon | Lam mps, low resistance, 
$s. each; Fairy Lamps, 3a. 6d. Platiaum Lamps, ls. 34., 
post free.—Tosp, 14, Wentworth- roid. Manor Park, Essex. 


Incandescent Lamp Holders, new pattern, best 
in the trade, 12s. desen; sample, post free, ls. 3d.— Topp, as 


above 
O. ‘Pilkington, 82, Sackville-street, Piccadilly, W., 
Magic Lantern Artist and Photographic Colourist. 


Magic Lantern Photograph Colouring, finely 
and artistically done, las. per dozen. Special terms to the trade 
oR application.—C, Pirx:merox, 32, Sack Ville-strest, W. 


Violin for sale, magnificent solo instrument, suitable 
for lady or gentleman, labelled Antonius Stradvarus, Cremona, 
= with good case and mounted bow, only 256. Sent on 


8 approval a pleasure.—Mra. Jonzs, 50, Myddelton-street, 


To Capitalists.—An Inventor seeks a Partner to 
assist him in manufacturing a small article o a ia use by all 
machinery users. Very little rat required.—Apply in first 
instance to J. O., 3, Gladding-road, Manor Park, B. 


Pair of Bellows, 17in., nearly new,:suitable for forge 
or glass blowing, 158.—H. Nawso cp, 35, Calthorpe-street, W.C 


Binocular Microscope and quantity of N by 
Baker, cost £25, balt-price.—S,, 20, Montpeller- road, N 


Ain. Reflecting Telescope, by Watson, sae with 
stand, cost £18 18s., price £5 .., 20, Montpelier-road, N.W. 


Revolvers, six-chambered, rified barrel, self-cocking, 
latest improvements, proof marked, only 68. 6d. each, carriage 


pais, Returnable if not approved. — IntsanaTiIONnaL "TRADING 
MPany, Watchet. 


Seconi-hand Milling or Routing Machine, 
£l 102. Slide- rest, £1.—53, St. Geurge’s-road, Peckham, Londoa. 


Second-hand Portable For Anvil, Tongs, £3 th® 
lots, St. George's road, Pee kRa London, , 


Planing, not exceeding 10in. by 10im. by 8in.—B. W- 
CLIoe, 18, Belinda- street, Hunslet, Leeds. 


For Model Work (wheel-cutting in brass only) ; also 
Boring, Turning, and Screw-Cutting.—Crnoo, as above. 


Grant Bros.’ parts of Electrical Apparatus of 
ay 5 amateurs; wholesale prices; full instruc- 


Eleotric Bells, Batteries, Prahos Wire, wholesale 
prices; list free.—Gaant Baoe. and Co., 20, High Holborn. 


Model Engine Castings.—Horizontal 
Beam, and rine. List, 1 
Broughton, Manchester. 


Dynamo, 25 volts, 10am mpéres, laminated armature, 
price 768.—J., South Cottage, Th ark-road, Dulwich. 


Changin ng Box. Shew's, suit any 3 or } camera, also 
Lancaster's Le Meritoire - plate Lens, both in good condition.— 
Particulars, Brarp, Livingstone, Mid dealder. 


Double Brass-finisher’s Lathe, $ H.-P. Boiler, Water 
Motor, Gas Bag, Marion's Cabinet Burnisher, Limelight Jet, Kettle - 
drum, Air Gun Walking- cane, 2 Cameo Presses, Sundial. M. I. P. 
Bicycle Bag; must be sold.—Apply to WX. B. Tuoxson, Wiek, N.B. 


0 36 and 
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Dynamo Wire, Is. 2d. per lb. Line Wire, 29s, 6d. 
per mile. Pushes, 4s. per dozen.— uric Company. 


Leclanche Cells, best. No. 1, 16s.; No. 3, 198.3 
No. 8, 228. 6d. per dozen.—Kinstic ComPany. 


Electric Bells.—Best quality, workmanship, appear- 
ance and value in market, 40s. per dozen.—Kuneric Enoinazaine 
Couraur. 


Maiche Hat A Battery. —Best yet produced. 


Circulars and Bei Reports poss free. Krurric nein - 
ino Courarr. 


Electrical Supplies. Wholesale only.—KINETIG 
Ines aine UomPany, 38 and 87, Brooke-street, Holborn. 
London, I. d. 


Will sell myr nearly new Vertical Engine. 1 ee 
power. for £8. Must eell.—J. H. Evans, 13, Rhys-street, 
ontyprydd, Glam. 

Large Bottle Best Gold Paint direct from the mane- 
facturers, post free, § stamps.—193; King Bd ward's-road. 


Col. Ross's Patent Filter Pipe, price | la, 6d., post free 
1s. 84.—G. Duat,7, Holborn Viaduct, London, B 


ane Pipe of all Pipes. Price 1. ‘à, post free, 
1s. 8d.—See above. 


Patronised by the Prince of Wales. Price 1. 6d, 
post free 1s. 8d., at above aadress. 


Recommended by the ENGLISH MECHANIC. Price 
1s. 64., post free ls. 8d.—G. Daa r, 7, Holborn Viaduet, London, B.C. 


A Sure Oure for Dyspepsia and Heartburn. Col. 
Ross's Patent Filter Pipe.—ee above. 


Se Thousands. — Try one if have not 
pi ie roe U. 44 . post free R. 8d. —. Dir, 1 Holborn Via Via 
uct, . 


Smoked all the World over.—Ool. Ross's Patent 
Ficran Pirs. Price ls. 6d., post free le, §d.—Bee above. 


Beware of Imitations. usoless and fraudulent. 
We sell only Col. Ross's Patent. Enee = 6d., post free, ls. 8d.— 
G. Daat, 7, Holborn Viaduct, London, B 


Col. Ross's Patent Filter Pipe men, oat for 
it at che Inventories " Exhibition; meanwhile buy one of u. 
0. DES 7, Holborn Viadaet, London, B.O. 


Vertical, 
stamp.— Woop, Dailey- street, 


vI 


ENGLISH MECHANIO AND WORLD OF SOIENOE, 


May 1, 1885. 


Boiled Oil, quick drycr something new, fall working 
instructions, §s.—J. Muna x, 6, Hamlet- street, Boot'e, Liverpool. 


Odd Spiral Spring made to order. Mattress Spring 
9 J. per dozen.— JAM ks Panien, 52, Bard- street Park, Shefivid. 


“English Mechanic,” Volumes I. to XXXIII., 
eee unbound, 16 indexes, £3.—W. G, 17, South Ena, 
roydon. 


Incandescent Lamps, 8d., post free. Only a few 
left.—Naw and Co., 34, Dean-strect, Soho. 


Bee our 88. Blectrio Bell Set. Wonder of the Age. 
—Nzw and Co., 24, Dean street, Soho. 


Incandescent Lamp in Gilt Scarf Pin, 20 stamps. 
—Nxrw and Co., 24, Dran. street, Soho. 


Field Glasses, Opera Glasses, Binocnlar Telescopes, 
&c., new and second hand, be? cheap. Also Microscopes, Stereo- 
scopes, Chemical Apparatus, Electrical Apparatus, Photographic 
Apparatus, Model Engines, and every description of Scientific 
Apparatus cheap.—T. Gorpon Bowman, 34, Compton street, 
Brunawick-square, London. 


A New Varnish—Spirit Copal. Clear and as whit: 
as crystal. Dries in 5 minutes Sample, 7 stamps post free.—8.. 
5, Coventry: street, W., London. 


For Dentists and Others—Stent’s Pink Colour 
ComPpoerrion is the best for taking perfect impressions, Sample, 


6 stamps post fres.—6, Coventry-street, W., London. 


Square or Hexagon Articles.—Full directions 
how to tura these in any ordinary lathe, including catalogue of 
lathes and parte of lathes. Any amateur can fit it ie send eight 
stamps —Bairaxnia Co., Colchester. Inventions hibition, 91 
Stand, Main Avenue. 


Square Hole. How to cut square holes by hand tool. 
Anyoue can doit. Eight stampe, including catalogue.—Amateur 
Department, Bairannia Woaxs, Colchester. 


Second-hand Lathes and various items. Give details 


of what you require. Stamped envelope for lat of second-hand 
lathes, &c.—Britannia Co. 


Note the Address. — BRITANNIA COMPANY'S 
one „ d, Fenchurch- street. All correspondence to 
chester. 


Several nearly new Lathes, similar to those on view 
at 99. Fenchurch-street. Aiso Rests. Send details of what you 
require.—Haitanuta Wonks, Colchester. 


Engineer's Tool Department.—Lathes, Shapers, 
Stace Co., Ovuickester, Makers to the Britiah 
vernment. 


Britannia Oo. exchange any articles unless made to 
order. Tools and Machinery to design. 


10 cwt. Moore's Patent Block 15ft. Lifting Chain; 
also 1j-ton, new.—W xeron, Atkinson street, Stucktun-on-Tees. 


Two-row American Organ Tubeboard, Munroe 
voiced reeds, F scale, cheap.—Har, 38, Giesbach-road, N. 


Ivory ‘Label Stop-Knobs, with sticks, variety 
names, each.—Har, 38, Giesbach-road, N. 

Munroe Reeds, voiced and unvoiced. Few treble 
half-sew.— Har, 38, Giesbach-road, N. 


Attraction for Shop Windows.—Moving Clockwork 
Pievars,l0e. Photo, 3 stamps.—M., 16 Chuich - street, old dury, 

Engine, Thorse, 35s. ; l-horse Boiler, 303, Photo, 3 
stanps.—M., 14, Church-street, Oldbury. 

Lathe, ein., bark - gear, compound slide-rest, double- 


throw crank, 7-speed flywheel, V and flat bed, face- plate, Elo. 
worth double.—Lans, 25, High-street, Peckham, Surrey. 


Tricycle House, full size, portable, hold two bicycles, 
£5 los., carriage paid.—X., 7, Clarence-street, Liverpool 

Pianfortes by all makers at 25 to 85 per cent. dis- 
count.—Daunczr, Stroud. 


Pianoforte.—A goed Pianctte, walnut, warranted, 
14 guineas —Dacuczr, Stroud. 


See- Saw Walts, post free 1s. 4d. All music at 
one-third marked price, post free.—T. W. Daunczy and Bos, 
Music Sellers, Stroud, Glostershire. 


Plated Tubular Microscopes, plainly showing 
animalcule in water, post free las. ARnuLD, Bpring-grove, Kings- 
ton, Surrey. 

A Model Schooner Yacht, 82 inches long, rigged 
complete, £1,—0. Wia. Baniskilicn. f 


Oyanotype Paper, 4d. per sheet. Specimen and 
circular fee.—Husemaiss, Photographer, 44, Corn su- ond, 
Holloway, London. 


Gas En e, 1 H.-P., £30; 2 M.-P. £17; new 
Planing Machine, 6ft. zin. by 3ft., £40 ; loin. Screw-cutting 
Lathe, £40.—J. Daseuton, 16, Nelsen-street, York. 


Lathe (3}in. centre) and Appliances, good maker, 
perfect condition, £5 10s.—3/, Mount Picasant-road, Lewisham. 


Gas Engine, two-horse, Crossley's new Silent Vertical. 
— Les, 98, King’s road, Camden-ruad, N. W. i 


Gas Engine, } horse, Crossley’s Silent, with Siemens’ 
12-light dynamo.—Las, 96, King s- road, Camden-road, N. W. 


Model Steam Engines made or repaired. Separate 
perte aite up, builers maae to order.—Lucas and Davise, 21, 
arles-street, Hatton-garden, Londen. 


Turret Clock, high quality, latest improvements, 
few seconds variation in twelve months.— Fuil particulars. Lur- 


som and son, Steam Clock Works, Coleshill, near Birmingham. 


Fretwork Patterns. Will give some splendid 
„ applicant. 1 stamp. —8. R. Brock war, Merl 
rough. 


48in. Bicycle, roller bearings, 50s. 50in. Bicycle, 
roller bearings, 0Use.—Wittiam Smacxistrom, 69, Avenue Parade, 
Accrington. i 


Desmometer, giving at sight weights of rivets and 
dolts or any sise and length. Useful formu!æ, le—W. Srerazx, 
76, DeGrey- street, Newcastle-on-Tyne. 


Oxygen Gas, compressed in cylinders, handiest and 
Safest for limelignt.—Ccranxeun, Compressed Gas Chemist, 
Bartlett's- buildings, B.C. 


Oxygen d compressed into fron bottles, liquid 
Bll Ede aaa Aroon O acid.—ULARK OOA, Conpreued Gas 


Oxygen Gas, compressed into iron bottles; prices 
on application.—CLangeon, 98, Bartlett's- buildings, Hol bora, E.C. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. CLaaxeon, 38, Bartiett's-buildings. 


Eyepieces.—Huyghenian of any power to fit any 
telescope, 15s. each. Sun Diagonals, EI. Star Diagonals, 30s. 


Astronomical Telescopes, second-hand, by best 
makers.—C.iarxton, 28, Hartlett's-buildings, Holborn, B. C. 


Splendid Black and Tan Golley Dog, price 30s., or 
exchange to 60s.—C. W. Bica.z, Stoke, Devonport. 


Lathe Heads, Slide-rests, Beds, Cranks, Rests, 
a Appliances, ruuga or fiuished. Send fur list.—W. R. 
MELT. 


NHodels for Patentees and Manufacturers accurately 
ee to scale. High-c:ase workmrosbip, Moderate prices.— 
R. SMBLT, 


Turning, Boring, Planing, Screw-cutting, Pattern- 
making. Forgings, on customers’ uwn inaterials. Seud sketch for 
estimate —W. R. Sutrr. 


Price List of Lathes, Parts, and Castings, 1 stamp.— 
W. R. Suerr, Enelneer and Tool Maker, 7, Golusmith's- row, 
Gough-equare, E.C 


For sale, a fino Model Locomotive, 3ft. 6 inches 
long by 134 inches wide, stands ift 6 inches high to top of 
boiler, all motions from foot plate; it ir a pawe and beautifully 
made engine. Price £76. Photo.—Geo. F. Noatu, 2. Marlborough - 
place, Br.ghton 


Microscopes. — Apparatus, Alterations, Repairs, 
and Objectives. R. G. Mason (from J. Swift), Microscope Maker 
to the trade. All kinds of acientifi: instruments repaired. Stamp 
for list.—24, Park- road, Clapham, London, B. W. 


A first-class pair Launch Engines, quite new, 
cylinders, 6 inches diameter; stroke, 8 inches; steel crank, &c. ; 
stands 3ft, Gin. high, by about 2ft. lin, square, on ded-plate, price 
£60 ; cost nearly double.. G20. F. Noars, 2, Mariborough-place, 
Brighton. 


For sale, a beautiful Steam Engine, all bright, 1 
bore, 24 stroke metallic piston, double steel wides, double-end 
connecting rod, with aide and collars, gunmetal fiywheel, with 
governors and throttle valve, in complete working order, bed 

inted imitation brickwork. Price £4; worth duuble.— W x. 

M11 z, 116, High-street, Dudley. 


Electric Billiard Markers.—1 to mark 50, 1 to 
mark 100 game, double dials, well fitted works, only want pelish- 
ing. What offers in Telephony or cash ?—Wx. Buitn, 116, High- 
atreet, Dudley. 


Brequet Hand Dynamo. first offer taken ; 10-light 
Dynamo, 5-light Oppermann Machine, new. Castings for small 
Machines and Motors. Inquiries invited.— W arns, 39, St. John- 
street - road, E.C. 


Offers wanted for two large cases of a beautiful 
variety of Butterflies, just received from India.—W. WAS 
yiscp, Laurel-cottage, Lillington-road, Leamington. 


52in. Bicycle, good, cost £7 158.; will take £5 for it. 
Photo, 4 stam pe. —Clanx, Watchmaker, Spennymoor. 


Organ Pipes.—A widow whose husband was an organ 
builder has un hand a large quantity of pip 's. &c., one Organ, 
nearly finished. All will be sold cheap. A bargain to builders. 
List for stamp.—Mrs. Tarts, care of Clark, Watchmaker, Spenny- 
moor. 


What offers for genuine Foreign Stam ps. value £5 ? 
Please reply by letter.—C. W. Bic rm, Swke, Devonport. 


Splendid 12in. polished steel Fret Frame, 1s. 6d. 
etx doses best Fret saws, ls. 3d.—C. W. Bicxus, Stoke, Devon- 
port. 


Photographs, Scottish scenery, 7 by 4 inch, extra- 
ordinary value, 4d. each.—Addressp Puoro, 182, Trongate, Glasgow. 

Clear Gela tines for tracing magic lantern slides, 3}in. 
size, 44d per doz.—Address, Puoro, 184, Trongate, G lasgow 


Gas Engines, 1 to 4-man. Simple, strong, and 
cheap; nearly noiseless.—Eciis Burrzsawoatn, Rochdale. 


D mos, Jones's Patent, 2,122, working at 12, Old 
London, in International Inventions Exhibition. Motor t- 
ings, 36. a set.—H. Jonas. 


Formulas Worked Out for winding Dynamos 
from 10 e.- p. to 500 ¢.-p., 8 stampe each.—M. Jox ss, 


Dynamo Oa , Jones's patent H: 8 c.-p., 58. ; 
16, be. Gd. ; 30, 6s. 6d.; 30,73. ; 70, 16s. a set.—H. Jonze. 

Dynam finished: 8 c.-p , 30s. ; 16, 36s. ; 20, 40s. ; 
20, 508. ; 76, De ache douse EA te ; 

Dynamo Armatures of above wired after fitted up 


ls. each, own make, warranted.— H. Jonze. 


Dynamos for house lighting. — Jones's 
Laminated Felds and Armatures, 5, 6, 
each.—H. Jonas. 


Dynamo Machines Repaired. 
wire, 66. 6d.—H. Jon, 48, High-atreet, Lambe 


Elastis Stockings, Knee Caps, &c., best remedy for 
Varicose Veins, Bweilings, Weakness, &c., from 3s. 6d. Directions 
tor „ free.— Sutra and bon, 6, Westborough, Scar - 

rough. 


Special Circular of Gramme Dynamo Castings and 
Pacts, post free for stamp, from ALrazp Caorrs, Dover. 


Improved Rocking Frame Adjustable Brush Holders 
for Dynamos. Gee clicular, one stamp.—Acrasp Caurts, Elec- 
trician, Dover. 


Battery, Bichromate, new, double salt. No crystal- 
lisation tA By See last ween 's advt.— R. A. Lrs. 


Chaster's Fleetro- Motor Castings, 3s. 6d. set. 
As described in E.M., 1026, 1037, and 1029,—R. A. Lzs. 


Patent Primary Battery for above, or 5 incandes- 


Patent 
7 gh u, £6, £7, and £8 


Moto with 
on.” 


‘cent lampe. £3 :0e.—K. A. Lss, 76, High Holborn, London, W. C. 


Launch Eagine and Boiler, 2 horse-power, also 
Castings from j h.—J. Restos, Brighouse. 


Launoh Machinery.—Complete set for 24ft. boat, 


£40.—Vaazr and Co., Dover. 


Steam Launches, 18ft., £78 ; 20ft., £90 ; 25ft., £110. 
Several in stuck.—v garr and Co., Dover. 


Launch Engines, 3in. to 12in. cylinders, single and 
double, ready for ucili: ery.—V sarr and Co., Dover. 


Dynamo Machine, second-hand, 50 twenty-candle 
Lamps, cust £75. Price £10. 


Dynamo Machine. second-hand, 30 twenty-candle 
Lampe, cost £50 ; tage £26 ; sp endid coadition.—W. Banks, 


One H.-P. Otto Gas Engine, nearly new, cost, with 
fittings, £110. rrice 4%. W. Banas. 


Wimshurst Machines, 17in. plate, half. gation 
Leyden jars, dest make, Jin. spark, 708.—W. Sanxs. 


Small mo to light six ten-candle lamps, with 
stand and driving arrangement, £8 los. -W. Banks. 


Ebonite (Bell pattern) Telephone Cases, screw 
caps, dest quality, 78. 6d. pair, puat irec.— W. Hanae. 


Banw? Instantaneous Shutter is the best yet 
produced ; made entirely of metal; strongaad light.—W. Baurs. 

Banks’ Instantan-ous Shutter for è half-plate 
Lene can be carried in the waistcoat pocket. 


Banks Instantaneous Shutter, from its peculiar 
construction, is the quickest extant.—W. Hanxs. 


Banks’ Shutter is cheap. 2in., 10s. 6d. ; over 2in, 
188. bend tor li ¢,--33, Vorporation-street, Bolton. 


Vuleanised Sheet Rubber, nearly 
261b , 28. per Ib. - CVI vz, 143, London-road, Dover. 


One H.-P, Engine, nearly new, strong. and in good 
1 bargain, £3 10e.—Wittiuxs, Browne's Bat Works, Chelma- 
ord. 


Large ornamental Aquarium, hold 10 gallons, 20in. 
by l2in. by 13in., elate dottom. outlet pipe, gold and black, 208. — 
Sxita, 73, Halliwell-road, Bolton. 


The Amateur and Dentist's Gas Engine. Complete 
Castings. 428. Drawing, 4s. Litho,3 stampsa—A. Doaaixoron, 
West Gorton, Manchester. 


Double-cylinder Gas Engine, impulse twice every 
revolution. Castings, 90s. Litho, 3 etamps.—a. Dos iz rox, 
West Gorton, Manchester. . 


Half horse-power Horizontal Engine Castings, 
porte in cylinders, 128. 6d. Drawing, 18 stamps. Litno, 2 stamps. 
—A. Dorainaron, West Gorton. Manchester. 


Model Compound Condensing Marine Screw Engine. 
1 Litho, 3 stamps. — A. Dorainciox, West Gorton, 
ancaes . 


Make your own Knife Cleaning Machines. 
Castings, including Drawing. 5s. Drawing separate, is. 6¢d.— 
A. Doaatnotox, West Gorton, Manchester. 

Forzings, 


Sin. or 4in. Jaw Chuck Castines, 3s. 
Drawing, 6 stamps.—A. Doaainctos, West Gorton, 


jin. thick, 


le. 2d. 
Manchester. 


Sin. back-geared Lathe, 2ft. 6in. bed. Castings 
14. 6d. Drawing, 16 stamps. —A. Dorainoton, West Gorton 
Manchester, 


Enclose stamp for List of Castings and Working 
Drawings.—A. Doaagisarox. West Gorton, Manchester. 


Wanted. 


Old Microscopes, by Adams, Amici, Baker, Dollond 
B. Martin, Pritchard (Goring’s ` Engiscope ). Varley, and other 
old makers.—J. Marat, Junior, 224, Regent-street, London, W. 


Birmingham Goods.— Jewellery, Watches, Clocks, Hard- 
ware, Harmoniums, Furniture. Agents wanted. Wholesale 
5 60) Illustrations free. — HMT Marx, Merchaat, Birm- 


Agents Wanted on commission to sell a new Invention 
to users of steam power. Apply Sarron Imszcron and Esscror 

„ Balford. 

Agents Wanted.—Morgan’s celebrated Improved Scale 
Preventing Compound. Nothing better or cheaper.—W. H. 
Monoan, Bogineer, G'oucester. 

Best Achromatic Microscope Wanted. Maker's name 
and particulars, lowest price for cash at once.—M. 8. 6, 
Coventry - street, W., London. 

Wanted, Organ Voicing and Tuning,“ by Dickson or 
other. K. G., 20, Stockwell - green, S. W. 


Wanted to know how to Make Cement for Bicycle 
Wheels. Will pay forthe laformation.— Bic 1c, 18, Milbourne- 
street, Blackpool. 

Deer Horns Wanted.—M. DAY, Hook and Handle 
Manufacturer, 66, Driffield-road, Old Ford, London. 


The advertiser wishes for Thorough Instruction in 
Lathe Work.—Apply, stating terms, to F, I. R., 7, Goldhurst- 
terrace, Hampstead. 

Lathe wanted, screw cutting. 5in. centre, 4ft. gap bed. 
J. Dicxson, 31, Spring-gardens, burgh. 

Wanted. Boller Injector; no matter if oub of repair.— 
WiLL xs, Browne's Bat Works, Chelmsford. 


Addresses. 


Wanted, Address of Agent for Foreign and Colonial 
New sversts: &c.—K. Tuomreon, 2, Brookeide-street, Oswald- 
wWistie. 
Wanted, Address of Makers of Wood Boxes for Medical 
Coils.—Josurm Caoox, 77, Vernon-street, Bolton. 


Address wanted.—Maker of smal] Japanned Tin Boxes 
(hinged).— Wises, 12, Duncan-road, Soucheea, Hants. 


TELEPHONE LINES ERECTED 


And MAINTAINED by ROYALTY- PAID INSTRUMENTS. 
“GLOBE PATTERN” TSLEPHONES in Vulcanite 
Cases, 30s. per pair. 
VULOANITE CASES of any description manufactured. 
Switch Bells, Batteries. Electric Lamps. &c. 


SIGNAL ENGINEERING CO., 


ELECTRIOAL ENGINEERS AND MANUFACTURERS, 
181, HIGH HOLBORN, LONDON, W.C. 


OR SALE, at STEVENS’S AUCTION 


ROOMS, King erort, Cov ent Garden, FRIDAY, May ist, 
alf H.P. HOT-Al K ENGINE. 


LECTRIC LIGHT. — WANTED, the 


occasional services of a young man, already engaged in thie 
business, requiring to os his spare time.—Aadress, 
DYNAMO, No. 3,Sudbery-road, Thornton Heath, Surrey. 


p 0 TOBACCONISTS COMMEN CING. 
— Ide (110 Pages), 

Non BUMINESS, RESPECTABLE. 3 taupe E. MYERS 

1 „Vlelesale and Export Only. Telephone Ne. 754). j 


ELESCOPES FOR SALE. a Soveral 

Refiectors and Refractors, including a fine omes 

Cuuke, 4) 3 New Edition of Hints on Reflectors,” &c., 
&c., 12 stamps.—G. CALVER, Widferd, Chelmsford. 


NOW READY, 
HANDSOMELY BOUND IN CLOTH, 
VOL XLVII. 


OF THE 


BUILDING NEWS. 


PRIOE TWELVE SHILLINGS. 


Order at once of any bookseller as only a limited number 
are bound up. 


May 8, 1885. 


The English Mechanic 


AND WORLD OF SCIENOE AND ART. 
FRIDAY, MAY 8, 1885. 


THE INTERNATIONAL INVEN- 
TIONS EXHIBITION. 
JE 


number and variety of objects can 
insure the success of the exhibition 
opened on Monday last at South Ken- 
sington, the Inventions will be at least as 
popular as the Healtheries, for since 1862 
nothing like it has been seen in this country. 
It is well known, however, that many of 
the visitors are attracted by the music and 
by the brilliantly-illuminated gardens, which 
combined render the exhibition haps the 
most pleasant place in London in which to 
spend a few hours on a summer's evening. 
This year the buildings have been increased 
and extended; and by the formation of a 
subway from South Kensington Station, 
which enables the visitor to reach the ex- 
hibition without exposing himself to the 
weather, the executive council may fairly 
claim that they have also provided a place 
in which to spend a rainy day. Arrange- 
ments have also been made with the railway 
companies, anda useful guide enables persons 
residing within a radius of about 40 miles 
to readily ascertain the cost of a visit 
and the best me&ns of making it. The 
exhibition is divided roughly into two divi- 
sions—Inventions and Musical Instruments; 
but while the former is confined to devices 
introduced since the Great Exhibition of 
1862, the latter includes examples of a date 
not earlier than the beginning of the present 
century, though historical collections, either 
of instruments or drawings, are admitted. 
The progress of nearly a quarter of a century 
comes, then, under the head of inventions, 
and no one needs to be told that a great deal 
has been accomplished in that time: hence, 
there is in this exhibition something to 
interest everybody, and not a few objects 
which will attract the critical attention of 
experts. As the visitor enters by the Exhi- 
bition-road, or principal entrance, the first 
object that will probably attract his atten- 
tion is a 12-ton 8in. breech-loading gun of 
steel, with the Stanhope lever arrangement 
for unlocking the breech, shown to illustrate 
the method used for working the larger 
gans. Close by is a tre ing bar, or 
ring tool, for removing the cores; of, or in 
other words boring out, the big guns. It is 
a hollow steel cylinder jin. thick and 16ft. 
long, fitted with cutting bits in its workin 
face, which overlap each other, and provide 
with grooves, along which water is forced 
to cool the cutting edges and remove the 
shavings. The ‘‘tool’’ is fixed and the 
work revolves, the rate of cutting being 3in. 
an hour, while the solid cores which are cut 
out by the kerf formed by the bits are utilised 
in making smaller guns. The mechanic 
will readily com this tool“ with 
the simpler lathe arrangement, which 
is shown in another part of the buildings, 
boring Lancaster gun barrels, and the 
novice even will readily appreciate the great 
advance which the 19th century has to show 
in machine tools. Another object which 
will attract attention in the War Depart- 
ment’s exhibit is the breech of a 9°2in. gun, 
showing a portion of the breech end, with 
the Stanhope lever arrangement, and the 
special devices employed for working the 
gun in a heavy seaway or.at extreme angles 
of elevation. There are many other objects 
in this exhibit which will secure attention, 
including the balloon equipment and the 
submarine mining or to o apparatus of 
the Royal Engineers. The Admiralty ex- 
hibit a number of devices used in connection 
with the naval service, including a White- 
head fish torpedo in full size and ditto in 
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partial section. A number of machine 8, 
the Hotchkiss revolving cannon, and the 
new Maxim self-firing gun are also shown ; 
but, in the last case, as the invention canno 
be appreciated without seeing the gun in 
action, arrangements have been made for 
firing it in one of the iron buildings near 
the Queen’s-gate entrance. The Maxim 
un is one of the real novelties of the Exhi- 
ition, for it is a comparatively recent in- 
vention and one of the most interesting, 
for, once started, it will go on firin 
as long as cartridges are applied 
to it, the force of the recoil being 
utilised to recharge it. If inventions 
for the destruction of life are numerous, it 
is satisfactory to find that there are many 
others devoted to the prevention of acci- 
dents ; for besides such inventions as the 
Westinghouse and Vacuum brakes, there 
are several more or less automatic safety- 
couplings for railway waggons, and other 
devices for securing the greatest amount of 
protection in various dangerous empley- 
ments. The Vacuum Brake Co. show their 
automatic arrangement as applied on the 
Great Northern Railway. A full-size foot- 
plate, with pipes and couplings to the 
vacuum and brake cylinders, has 1 fitted 
up, and a gauge indicates the degree of 
vacuum or the amount of pressure on the 
brake. The ball- valve ooupling, which is 
arranged to roe easily if the train 
parts, is also titted, and is occasionall 
separated to show the autematic action. 
model of a G.N. 8ft. express and of the under- 
frame of a six-wheel coach will enable the 
visitor to understand the arrangements. 
The Westinghouse Brake Co. exhibit their 
system as applied to a train of 15 coaches. 
In one corner of the stand is the air-pump 
and reservoir, and arranged at the back are 
the reservoirs and brake cylinders, all in full 
size, and connected so as to show the 
working through a train of that length. 
A driver’s valve is placed in front, and 
when it is opened the rods connect- 
ing to the brakes are seen to rise 
simultaneously from the brake cylinders. 
A model of the underframe of a four-wheel 
coach is mounted on a short length of rail, 
and being fitted with the apparatus and 
brake blocks, the working is readily com- 
prehended when the air-pressure is put on 
and taken off. The triple valve and 
couplings are also exhibited in full size, so 
that visitors can make themselves fully ac- 
quainted with the now famous brake. A 
specimen of Mr. Webb's compound loco- 
motives is seen in the shape of the 
‘ Marchioness of Stafford, a brand-new 
engine, which forms a notable object in the 
Middle Court, where the majority of the 
exhibits connected with railways are shown. 
It is accompanied by a model of the Dread- 
nought,” a sister engine, which has already 
done very important work, for on March 
19th, it ran from Euston to Carlisle with a 
load, including its own weight and that of 
the tender, of 207 tons, the consumption of 
fuel being 29°2lb. per mile, and the 
se oa of water 9°49lb. per pound of 
coal. The distance is just a fraction over 
300 miles. Mr. Webb also exhibits, in full- 
size, his duplex reversing geat for compound 
locomotives, by means of which the high 
and low pressure valves can be reversed 
together, or adjusted independently. A 
model six-wheel coach serves to ex- 
plain Mr. Webb’s method of using the air- 
pressure brake, and another of an eight- 
wheel coach exhibits his method of applying 
radial axle-boxes. Saxby and Farmer ex- 
hibit in full size their safety lock for facing- 
points with duplex detector,—the signal- 
man’s cabin with fittings and the semaphore 
with its appurtances being also shown full 
size. McKenzie and Holland exhibit in 
full size their apparatus for working and 
interlocking railway points and signals at a 
station with level crossing, and, in model, a 


‘plete a most interesting exhibit. 
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5 station with the method of inter- 
ocking the points and signals with the 
crossing gates and wickets. The Heberlein 
automatic friction brake is shown full size, 
so far as the acting parts are concerned, and 
there are several other brakes exhibited, 
possessing more or less ingenuity of con- 
struction, but which have little chance of 
employment in the face of the Westinghouse. 
Automatic and safety couplings are shown 
in some variety, many in large-size working 
models; but without drawings it is impos- 
sible to describethem. In view of the action 
recently taken in the United States in con- 
nection with safety couplings, it may be 
hoped that something will come of this public 
demonstration of the capabilities of some of 
the inventions, for the loss of life in marshal- 
ling goods trainsisstill deplorable. Of steam- 
engines there is a liberal display, many of 
them being utilised for driving machines, 
and several fitted with ropes instead of 
belts, while belting of various kinds is ex- 
hibited at work. Amongst the large engines 
under steam, a compound by the Messrs. 
Galloway, having the high-pressure super- 
posed at an angle over the low-pressure 
cylinder, will attract attention; but the 
more interesting inventions in this class 
will be found in the new high-speed engines 
and in the improved valve-gears and 
automatic arrangements for expansion. 
Amongst gas engines there is one decided 
novelty in the shape of Atkinson’s patent, 
exhibited by the British Gas Engine Co., 
while amongst those of the Otto type, 
shown by the Messrs. Crossley, there is one 
of the new two-cylinder engines, and one of 
the new vertical pattern. Two hot-air 
engines which will attract some attention, 
are shown respectively by Messrs. W. H. 
Bailey and the Britannia Company. Both 
are heated by gas, and while the former is 


at work pumping water, the latter is shown 
as suitable for driving a small lathe or a 
fret-saw. Those who are interested in 


agricultural machinery will find a good dis- 

y in the South Court, and of machines in 
motion, employed in the work for which they 
are intended, there are enough to form a most- 
attractive exhibition by themselves. Print- 
ing is well represented, both the Graphic 
and the Illustrated London News exhibiting 
machines producing work that isto be pub- 
lished, while there are many others, both 
litho and letterpress. In the machinery 
department a most interesting exhibit is 
that of Mr. Bell showing the methods. 
employed in weaving and plaiting asbestos ; 
but, perhaps, the most attractive exhibit of 
the class is that found in the gallery alloted 
to America, where the Waltham Watch 
Company show their wonderfully ingenious 
automatic machines for making the parts of 
watches. Amongst these is a train wheel 
cutter, which cuts out 40 wheels at a time; 
an escape wheel cutter, having two steel and 
four sapphire tools, which makes 50 wheels 
in about a quarter of an hour; a screw- 
making machine, which turns out finished 
screws at the rate of 400 an hour. Mr. S. 
Brooks exhibits machines for spinning and 
doubling cotton, including a twist ring 
spinning frame of 92 spindles, and a weft 


ring spinning frame of 84 spindles. He also. 


exhibits the patent Ferguslie balling machine, 
which makes twelve balls simultaneously, 
containing any given length, at the rate of 
250 yards a minute. Scouring, bleaching, 
and dyeing machinery; new laundry 
machines for various purposes, and others. 
too numerous to mention here help to com- 
Of the 
musical instruments all that we can say 
here is that they form a splendid show, 
for while there are many, pianos for in- 
stance, exhibited only for their cases, there 
are several new or little-known inventions. 
Lovers of pipe-organs will find as many as 
they can properly examine in a day, though 
these are not all finished at present. Henry 
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Willis and Sons exhibit a large three- 
manual with pedals, without case, sothat the 
mechanism of all parts can be inspected. 
Walker and Sons have a 4-manual with 
pneumatic, electro-pneumatic, and tubular 
pneumatic actions, but it is cased, as is the 
3-manual instrument specially constructed 
by H. Jones and Sons for the Royal College 
of Music. We shall give the specification 
of this instrument, as it ought to be a 
typical specification for a concert organ of 
the size; but it may be mentioned here that 
it has a remarkably light touch without the 
use of tlhe pneumatic action. Brindley and 
Foster show a model great organ of twelve 
speaking stops, one manual and pedal, with 
new tubular pneumatic action and im- 
proved pneumatic couplers; Bishop and 
Sons exhibit a church organ which is said to 
combine in one instrument the advantages 
-Of the Philharmonic and normal pitches; 
and Mr. Wedlake shows an organ of three 
manuals, with his new patent pneumatic 
action and improved double-action feeders. 
A few small chamber instruments are also 
exhibited; but the American organs or reed 
organs are almost as numerous as the 
pianos. Automatic instruments are shown, 
in some variety, from the large orchestrion 
of Messrs. Imhof and Mukle, ta one of the. 
perforated paper” toys, in which the 
working of the bellows, concertina fashion, 
is all that is necessary to play.anyStune.’” 
Brass, string, and wood instruments are ex- 
hibited in considerable variety, and there is 
a considerable display of ‘‘ fittings,” which 
helps to make this part of the exhibition in- 
structive. Of scientific apparatus and philo- 
sophical instruments there is so numerous a 
collection that it is almost impossible to even 
indicate them; but we may mention, that all 
the recent inventions are woll shown, and 
that M. Trouvé has intrusted to. Mr. Aylmer 
a collection of his instruments and electrical 
apparatus, which will be shown in working. 
order. The installation of the electric light 
will be the finest ever seen, and, will include 
a great variety of machines and lamps, 
and at the same time give an op- 
Portunity for witnessing the performances 
of several high-speed engines, such as 
the Westinghouse, Armington and Sims, 
the Allen, the Willans, Mather and Platt, 
and such novelties as Goodfellow and Mat- 
thew's high-speed compound triplex, and 
the Tower. spherical engine. Old Lan- 
don ” is to be lighted by arcs and glow- 
lamps, and with the shops occupied by 
weavers, makers of fancy goods, metal- 
workers, jewellers, lacemakers and em- 
broiderers, engravers, &c., will form one of; 
the most attractive sights in the Exhibition. 
We have ecideavoured to give an idea of 
What is to be seen at the ‘‘ Inventions,” but 
we must obviously leave detailed explana,;, 
tions to future articles. 5 ` „ 1 


ENGINE-MAKING AT HOIEB.— V. 
Miscellaneous Parts. 

* IT HIN the compass of this chapter I shall 
endeavour to embrace all that remains to 

be said about the construction of the engine 
patterns, and in succeeding articles give some 
hints on the fitting-up of their castings. The 


sketches being all dimensioned, their description 
will not occupy much time. 


1 ` 


à 


For the motion or guide bars (Figs. 51, 52), 
d the second (Fig. 68) with the addition of the 


prepare the piece marked A to yyin. thick, an 
cut as shown in plan, then rebate down at exch 
end as indicated in the side view, this rebating 
being for the purpose of preventing the wearing 
of a shoulder near the ends by the slipper. 
Turn, and trad two circular facings, B B, on 
the back part. and two similar facings, C C, on 
the frout. <A curved strengthening rib D, will 
also be fastened on. Put a little taper in the rib, 
and tell the monlder to keep that in the top of 
the mould in order to insure sound metal in the 
facing. 


The oil cup is made by fitting blocks E E 
against each side of the mb in the centre, and. 


filling in between thesc and over the top of the rib 
with a strip of wood (Fig. 52, section). A print, 
F (section), is put on this, and a rectangular 
core box (Fig. 53) made to correspond. The 
same pattern will do for top and bottom motion 
bars without alteration, by providing a loose rib, 
exactly like the one on the pattern, for stopping 
off the oil cup by. A cover likewise (Fig. 54) to 
koep dust ont of the cup, and a plain distance piece 
(Fig. 55) will be made. A special pattern will be 
required for the distance piece next the slide valve 
spindle, since that is made to take the spindle 
bearing (Fig. 56). The bearing piece is fitted to 
the distance piece, and the riba which strengthen 
the casting also stiffen the pattern, It moulds 
with the faces A and B in top and bottom. 
The cross head (Fig. 57) is proportioned for 
cast iron, but I should prefer to use wrought 
iron or gun metal on account of their superior 
tenacity. The pattern moulds as in plan, 
and is simply worked from a solid bit of maho- 
gany, the piston rod end being turned first 
and the connecting rod end cut out with 
gouge and chisel. The slipper block (Fig. 58) 
consists of two pieces of wood only, and the inner 
or flanged portion is in the top of the mould. 
The steam chest and slide valve are made like 
their castings, The sides and ends of the steam 
chest marked A, in the Fig. 59, are prepared and 
bradded together, and the back B fastened on, 
thus making a little open box. A shade of taper 
should be given within and without the sides. 
The flange 2 is in four pieces, either 
mitred, or jointed with half - lap joints, or tenons 
at the corners, and fastened to the sides. The 
two strips, D D, for the valve, and those, E E, 
for fitting to the cylinder facing are not fastened 
with brads, but held leosely with skewers, which 
the moulder will pull out in due course. A 
ane rb will be fastened 72 the back for the 
ange of the steam-pipe, and a jin, print—say, 
gin. thick, will be fastened on ine Faido ipon 
the same centre. The stuffing-box need not be 
made loose, provided ‘it be cut as shown’; neither 
will the flange be loose.- The hole bad better not 
be 5 being of small diameter. 
0 
The. middle block A is prepared to 2}in, by 13in. 
by 1g; in., and cut without and within to the D 
outline (section) first. 
B B, each 2jin. by I;in. by $in., are fastened 


tterna valve (Fig. 60) is made thus: 


Then the outer pieces, 


to the trouble of fitting them into recesses in 
the body after the fashion in larger patterns. 
The two portions A and B are fitted together 
at their junction with a gouge, glued, and 
allowed to set, then one fine screw on each side 
is put in diagonally to assist the glue. The two 
feet, D D, worked to the shape shown in Fig. 
71, will be maintained loosely in place with a 
simple dowel in the centre. I should make this 
pump in gun metal. A core-box jointed longi- 
tudinally and dowelled will be worked out for 
the body core. Being small, it must be made in 
mahogany, marked out truly, and worked very 
carefully. Fig. 72 shows one-half of the box 
open in the ; oint. 

In so small a pump I prefer to hava the valve 
seatings distinct from the pump body. Fig. 73 
shows a seating pattern, in section, made for 
bolting to the top and bottom flanges. 

A plain flange (Fig. 74) will be wanted for the 
suction, and a flange with a short branch (Fig. 
75) for the delivery. For the latter a small core 
box (Fig. 76) will be wanted. The small valve 
pattern (Fig. 77) is best turned in the cup chuck, 
and the wood between the feathers cut away 
‘before the pattern is detached from the chuck. 
The pump gland (Fig. 78) is made similarly to 
the other sandal 

It will be observed that the glands and flanges 
look somewhat out of proportion to the size of 
the engine. But this cannot be avoided if we 
are to have sufficient metal to allow of screwing 
up without risk of fracture. 

_ There must be no hard iron in any of these 
castings. Soft No. 1 Scotch, or a mixture of 
Scotch and scrap, both soft and tough, must be 
stipulated for, and the prico paid. There are, I 
estimate, 106lb. of cast iron right throngh, and 
18s. or £1 would not be too much for the set, 
provided they are good. Better pay that than 
12s. or 148. for a rough set. The brass will 
weigh about Clb., not, however, including the 

ump, which would weigh about 1 Alb, and is not, 
fend speaking, brass at all, but gunmetal 

is will eost 18. a pound. . 9 


! 


EXERCISES IN TECHNICAL 
ANALTSIS.— VII. 


‘(By AN ANALYTICAL CHEMIST. 


SIMPLE 


against the sides of A, and worked to follow]: 


its outside contour. The blocks C © C are 
then fitted to the pattern and glued. When dry 
the hole D for the valve rod is cut through. 

The steam chest gland (Fig. 61) consists of 
two pieces—one, A, cut to the oval shape ; the 
other, B, turned and put on the flange with a 
stud. 

. Two cylinder covers (Figs.. 62 and. 63) are 
turned to the pattern dimensions out: of dry, 
solid mahogany, The inner or cylinder faces 
will be turned first, the shoulders of which can be 


Black Paints. | 


(82.) f black paintsareso simple that it will 
| not be necessary to do more than give 
the composition of a few average samples. Carbon 
black is the pigment chiefly employed ; but it is 
not usually necessary to distinguish which kind 
of carbon black is used. The quality and suit- 

ility of the sample may be roughly judged by 

preading a thin layer of the paint on a smoo 

‘board or a piece of paper. The loss on ignition 
of such paints includes both the carbon and the 


utilised for rechucking on the face plate when foil; and for ordinary purposes it is not necessary 


the outer faces are being turned. The bottom 


cover had better be turned to templet. The, 


stuffing-box on the top cover should be turned 
separately and studded on, and its flange turned 
as a ring and dropped loosely over the print, as 
indicated in the section. The hole will be cored 
in. deep, leaving blank ‘metal at the bottom, 


pattern for the moulder’s guidance. The gland 


| (Fig. 64) is made to dimensions given. 


The piston pattern (Fig. 65) will consist of a 
plain disc. The recesses will be turned for the 
‘rings in the casting. n 

The eccentric sheave will be a solid pattern 
(Fig. 66), having a boss upon one side and a žin. 
print put on out of centre as shown. The grooves 


pattern of the strap (Fig. 67) will be cut out of 


so that. the one pattern (Fig. 67) will answer for 


‘block. Of the relations between the eccentric 
and the slide valve, I shall speak in connection 
-with the details of fitting up. ; 

The brasses for the connecting rod end being 


avoid short grain in the flanges. ' 
The pattern of the pump (Fig. 70) is turned in 
two portions A and B, each with its prints 
C., C, O. Thore is no need to joint so small ‘a 
pattern. Make it of mahogany, the grain run- 
ning longitudinally, and then the flanges may 
be turned aut of the solid instead of, going 


and a note to that effect must be made. on the | Chalk 


on the edge will he turned in the casting. The 


a solid bit of mahogany, and the block A for the 
eccentric rod (Fig. 68) will be fitted separately, 


small (Fig. 69) are best cut from the solid, the | 
grain running transversely to the bearing to 


1 estimate them separately. 
5 Mrxen Brack Parr. 
(83.) Composition :— 


Oil and carbon .. . 20°50 21:5 196 217 234 
Sulphate of baryta 28:16 281 31°8 41°4 386 
Oxide of iron 16°26 140 — 90 96 

„C 3510 36°4 48:6 27 9 7 28°6 


a 100 100 100 1 


100 
Common IXI Bracx Parr. 
, (84.) Composition :— 
Oil and carbon ... 17°00 21°10 21°84 1972 
Sal of baryta . 45°70 37:50 41°04 45-84 
Oxide of iron ........ 712 6°33 402 728 
C 1 2ĩũ9: 2. 30˙18 34:67 33:10 27-16 
t 100 100 100 1 
i Mrxep Oxrpx PAIT. 
| 485.) Composition :— 
‘Oiland carbon. . . 21.3 25°5 26 26:06 34 
Oxide of iron ....° 742 707 74 71:44 66 
Chalk..... 83 4:6 12 — 250 — 
Sulphate of baryta — 26 — — — 
100 100 100 100 100 


Mrxzp MAONE TIC Brack Pam. 
(86.) Composition: 


Oil and carbon saoo TE. „ 57 50 31°34 — ý 
8 OR e .. 4979 11°98 a 2 97 
8 daryta 29.20 19-74 18 a 
Chik. 21°01 10°78 19:82 23°18 
£ , 100 100 106 


100 
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(87.) The value of this paint depends prin- 
cipally on the percentage of oxide of iron which 
itcontains. A very high percentage—60 or 70 
—is objectionable if the paint has to be kept a 
long time before being used, for such paints set 
very hard. 

Navy Brack Parr. 


(88.) C mposition: 


Oil and carbon N 84°70 

Insoluble silicates....... . 665 

Oxide of iron E T ETE aminn. -ALS 

AA A!˖!˖⸗˙²˙ ˙⁵ N 5°50 
100: 

BLACK SILICATE PAINT. * 
(89.) Composition :— 
Oil and carbon.......... 19°3 per cent. 
Insoluble silicates ..... A 1 55 
N 84 


IE 
Brown Paints. 


(90.) The analysis of these will require no 
special description. We shall therefore content 
ourselves with giving the composition of a few 
samples. A ferruginous earth is the pigment 
usually employed. 


Mrxep Brown Part. 
(91.) Composition :— 


P 17 00 15 75 17°00 
8 of iron ...... Mae R; = 6:50 
ulphate of baryta 34°45 4°9 
8 4200 5990 l 76.50 
100 100 100 
MIXED CHOCOLATE PAINT. 
2.) Composition: 
—B E E ET 14°05 14:7 157 11:5 
“Oxide of iron ......... 81:00 41:0 380 84:3 
Insoluble silicates 495 — — 4'2 
Sulphate of baryta... — 311 355 — 
MEDI, Kisii cnticdetedeises — 132108 — 
100 100 100 1000 


MIXED CHOCOLATE OXIDE Parr. 
a(93.) Composition: — 


C 22 KETAT 134 13:2 
Oxide of iron . 866 868 


1000 100°0 
Other Paints. 
LEAD Coroun PAINT. 
(94.) Composition :— 


-Oil and carbon .... 23'1 193 222 1595 20˙1 
Sulphate of baryta 290 305 — 2150 — 
Chaik .,.......... 165 393 05 2600 91 

. Zinc white . 314 109° — — — 
White lead ...... — — 773 36 55 708 

100 100 100 100 100 
Burr PAINT. 
(95.) Composition: — 
CO e ese „. 14°75 13 8 
Chines Tere err ee 
“Colouring matter, viz. :— , ! 
Chrome yellow and red 58 40 60:9 
rs ess 
Chalk N eT 26 85 25:3 
100 100 
(96.) In the analysis of buff paints it would 


serve no useful purpose to endeavour to estimate 
the white lead separately when red lead is one of 
the pigments used. It is sufficient, therefore, 
for general purposes to estimate the oil and chalk 
carefully and the others by difference, the analyst 
. satisfying himself ef the nature of the latter by 
qualitative examination. 


Anti-Corrosion PAINT. 
(98.) Composition :— 
“nsoluble sili- 
cates ......4560 50 C0 45°56 
White lead .. 41°60 41°90 43-98 
Chalk „ „„ „ „ „ „ 5 O4 448 
Alkaline sul- 


46°48 42°60 
38°10 37°80 
—(+Fe,0;)8°10 12 50 


carbon, and > 
moisture j 
Loss on igni- 


ON MPE E 692 668 


100 


100 | 
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GREY Jron PANT. 
(97.) Composition: 


Insoluble silicates ...... 73 — — 
( ˙ ˙ç% ccc » 26: B16 38 
White lead ........ secs aot 10:74 88 
Oxide of iron.......... 78 1960 201 
8 enn DOS 640 48 
Oxide of zinc.......... 11°8 21°27 12:0 
Sulphate of baryta .... — 3684 ll 
100 100 100 


ANTI-FOULING COMPOSITION (FoR SHIPS’ BOTTOMS.) 
(99.) Composition :— 


Naphtha and 
volatile mat- 592 630 3623 45°45 
. 39°74 
OU. . . . . 26°24 27°44 26°96 36°92 
Insoluble si- 
licates . 190 173 6:56 1°89 1°63 
Oxide of iron 2°30 2°75 2420 6 93 2 26 
Chalk — 189 6 06 8 81 1 97 
Oxide of zinc 61°25 55:76 — — 51 05 
White lead.. — 413 — — 3 35 
Oxile of lead 3°39 — — — — 
100 100 100 100 100 


Liquip Inox PAINT. 
(100.) Cemposition :— 
Oil eee eee ee eeeee 47 98 
Insoluble ........ 43°15 (chiefly silicates) 
Oxides of Iron and 
manganese 8:87 
l 100 
Rose PINK PAINT. 
(101.) Composition :— 


Moisture— 
134 875 2030 960 26°52 2340 2482 
Organic colouring matter — 
175 935 1870 1865 1908 14:36 1550 
60:3 73:55 55°15 62°35 45:62 6584 52 66 
Alumina— 
88 835 585 960 878 640 702 
100 100 100 100 100 100 100 
New Paiats. 
tt ALBISSIMA ” PAINT. % DURESCO.”’ 
(102.) Composition: — 
Ou and turpentine........ 16°74 43°22 
Sulphate of baryta ...... 43 92 43°32 
Oxysulphide of zin 39 34 10 40 
Oxides of iron and alumina — 17 
Chalk 6 56552 „%%% „„ „„ „„ 3 131 
100 100 
DRIERS FOR ABOVE. 
(103.) Composition :— 
Moisture de 1406} 99 
Sulphate cf lime ...... 71°91 f 
Borax .. eeeeeeeeeeee 11 61 — 
Sand ee %%% „„ „„ 1:80 — 
Sulphate of manganese .. — 1 
100 100 
DRIERS FOR ORDINARY PAINTS. 
(104.) Composition: — l 
White Lead .... 18°7 25 81 22T 
A OOD 48:55 57 00 
SA dobro fe 16-0 16 38 20 29 
anganese ts i . 
Iron salts TA 28 9 26 | traces. 
Ziue salts ...... — — 
100 100 100 


A sample of driers submitted to us was pure 
acetate of lead (sugar of lead). 
WHITE IMPENETRABLE PANT. 
(105.) Composition :— 
White lead ............ 63°27 per cent. 
Oil and turpentine ...... 36°73 
SANITARY WHITE PAINT. 


(106.) Composition :— 
Zine white...... —L—ͤ— 
Sulphate of baryta 
Oi 


1 6e EEREEEEREREREE, 


34 46 per cent. 
57° 


8 19 
WHITE ENAMEL PAINT. 

(107.) Composition:— - 
ING, Lou . sses csee 
Insoluble earthy matter 
Zinc white. 


Oil and Turpentine .... 
eS) re 


WHITE SILICATE PAINT. 
Composition :— 


” 
” 


51°72 per cent. 
1:4 
88 


39 
79 


No. 2. 


” 
757 


(108) 
Oil 


E RTTE T eoccccesee 19:33 11°43 
Insoluble (silicates, &c.) . 64°14 64:16 
Oxysulphide of Zinc ..,... 22°64 24-41 

100 


100 


May 8, 1885, 
(109) The composition of the samples . 

above will doubtless be useful to many. me 

of these paints have been recently introduced 


some are not very common, but all are likely to 


be met with in commercial analysis. 

It will be seen from the figures given that 
some of the paints are of no special value, and are 
in no way superior to those ordinarily used. 


(To be continued.) 


A SIMPLE METHOD OF COLOURING 
AND ENAMELLING PHOTO- 
GRAPHS.* 

1 following method of colouring and enamel- 

a ee has proved in the s of those 
to whom I have given instructions of very great 
value yews A Excellent results are 
attained at once with very little labour and the 


losing the resemblance. 

much greater de of pe 
the photograph itself by the treatment it under- 
goes. Ihave subjected prints thus treated, with 
one-half of the face covered with opaque paper in 


the printing frame, to the sun for many months, 


and at the end of the summer it was barely possible 
to detect the line of exposure. This was a test 
sufficiently severe, and convinced me that 
with the ordinary subdued light they are 
viewed in would not suffer; the margin 
white mounting board suffered more from the ex- 
posure than did the coloured print, and was con- 
siderably bleached. 

The following is a list of the requirements: Fine 
pumice powder, such as used by dentists; two or 
three sable brushes—oil sables answer quite as well, 
and are very much cheaper than water 
brushes ; rose madder; orange vermi'ion, selected 
on account of its body; Chinese white ( in 
bottles) ; Indian red (for body). ‘These few colours 
are all that are necessary for flesh; other colours 
may be added for hair, draperies, {c., as required. 
A piece of thick boiler-plate iron, say about 8 by 6 
inches; several sheets of blotting piper, white; 
solid paraffin (wax); paraffin oil; cotton-wool; 
gelatine, Nelson’s No. 1 ; enamel collodion ; flannel 
to filter. First prepare the glass plate with the 
enamel collodion and gelatine (those who have not 
previously done this, see instructions at end), then 
take an unmounted print, lay it down on the blot- 
ting-paper, and with the tip of the finger, freed 
from grease, rub with a little pumice powder, and 
with a circular motion, very gently on the face and 
hands only, to give a slight tooth for the colouring ; 
do not abrade the surface or destroy any half-tone. 
N oy 8 face with a brush and ity ate 
and pass the tongue over it. As soon as „give 
a flat wash all over the face, eyes and all, with a 
flesh tint of rose madder and orange vermilion. As 
soon as dry (which will be by the time another 
print is thus prepared), clean out the eyes with the 
brush nearly dry. Now take body colour, and 
colour such parts as brooches or any portion that 
comes too dark in the photograph, on the albumen 
surface, using a little of the Chinese white in the 
body colour, and put in all high-lights of lace, &e. ; 
also tint the lips, which are too dark, the upper one 
especially, with rose madder and Indian red. All 
this may be done in less time than is required to 
wets and is all that is required to be done on the 


surface. 

The next proceeding is to wax and make trans- 
parent the print, which also binds the colour 
already on. This is effected thus: place the print 
face down on several thicknesses of blotting-paper 
pues on the heated iron plate, and with the solid 

lock of paraffin rub over the back; if the iron be 
sufficiently heated, in a minute or so the wax will 
eate the print and render it very transparent ; 

et it be thoroughly saturated, and immediately 
with a clean cloth remove all supeifluous wax from 
the back and front. Now take a pledget of cotton- 
wool, and with the paraffin oil rub lightly both 
sides; allow it to soak weil in for two or three 
minutes. With clean cloth rub off all the oil, and 
dip it entirely in the melted gelatine (prepared asat 
end), and squeeze it on the glass previously pre- 
pared with the enamel collodion. ash 11 
gelatine off the back with a sponge and warm water ; 
there will now be no greasiuess, and the glass cam 
be placed on a retouching desk with a sheet of white 
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card as a reflector, and coloured at the back. The 
face may now have the under lip and cheeks 
coloured, and the hair, ribbons, &c., and can be 

mained for the complexion by Pincing a piece of 
white paper closely pressed behind it. It will rarely 
require more colour on the face than the carnations, 
unless the first colouring on the albumea has been 
too pale. The draperies and background may now 
have very strong colour on to tell through the tone 
of the photograph, but the colour on the face should 
be very delicate, as when finally backed up they 
appear much stronger. When the oolour is 
again pass over the oil, this time lightly 
dabbing it only; allow it to remain three minutes, 
and as carefully dab off with clean cotton. Do not 
rub it, or the colour will be disturbed. The thin 
mounting board, such as is used for enamelled 
print, is now gelatinised and squeezeed to the 
coloured print, and left till thoroughly dry. The 
object of this last application of paraffin oil is to 
prevent the possibility of the sque zeeing disturbiog 
the colour. Do not attempt to strip it from the 
glass until thoroughly dry (say next morning), then 
mount it in the usual manner by gluing about one- 
eighth of an inch round the edge of the thin card- 
board after trimming, then place under pressure. 
The following method of ‘preparing the enamelled 
surface on the glass sheets will be found a simple 
and certain one. Procure a sheet of plate glass 
free from scratches. The most useful size is 123 
inches by 9; this size will take several cabinets 
promenades, or cartes without waste of enamelled 
surface. With.a file or emery cloth rough about 
nt dap ofan inch all round the edges, to pre- 
vent 


© prints leaving the glass before quite dry. 


Rub the glass (when new) several times with waxing 
solution :— 
Best yellow wax ....... . . . 6 grains 
Benzo %%% „e „e „e „„ „ „ 0 1 ounce 


Rub it on with a pad of tissue r, and with 
another pad rub off, and finally Peliak with the 
um of the hand, removing all that is possible in 
manner, or streaks in the enamelled surface 
T 3 lass requires 
piece of new g treating thus several 
times before it is suitable for Wer the prints; 
afterwards, one rabbing on and off 15 all chat is 
required. The glasses must never be washed after 
stripping, but be kept out of the dust, and any bits 
of film left on the margin rubbed off before re-wax- 
ing. Now coat with the enamel collodion, either 
purchased or made thus: 


Gun- cotton $ ounce 
Meth. alcohol............ 45 ounces 
Meth. ether 25 99 
And a few drops of castor oil. 


After coating, leave in a dry until set well, 
and all the ether has off ; then i 
the same manner the warm gelatine solution, 
having been previously filtered through flannel. 
The gelatinising solution is thus composed :— 
Nelson’s No. 1 gelatine .. I pound 
Water Coe 6 06% „ „ „ „%„6„„ „ „0 ounces 
Meth. spirit... 40 „ 
Glyceri ne . 11 LL 


Soak the gelatine first, then warm, and filter. The 
poa may be laid on this as soon as set if necessary, 
ut FV . 

It is important in colouring to remember to clear 
out the high lights at the from forehead, &c. 
This leaves only the first colouring on the albumen 
to tint the lights, which will found quite 
sufficient, otherwise the face will have a flushed 
look when backed up with the cardboard. Every 
necessary detail is explained here, and if followed 
closely failure is impossible, and will be found, 
after one rehearsal, a rapid and extremely simple 


SOAP AND TRANSPARENT 
5 _ SOAP. | 
CCORDING to the Seifensieder Zeitung, 
, ander the name of sand soap a new detergent 
i appearance and composition, of 


SAND 


ih 


soap. In order to 
_mseertain its composition, the writer has sub- 
ected it to analysis, and finds it to contain 
0 per cent. of fine sand; the saponified fat 
was oil. Experiments showed it to have no 
disagreeable or damaging effect on the hands when 
used as a detergent, and proved it, moreover, to be 
an excellent cleansing soap, especially suited for the 
use of workmen engaged in rough and dirty 
vocations. The author made various experi- 
ments with a view to ascertain the maximum 
amount of sand which a soap of this kind can take 
Pp ane finds that 100 parts of soap can take up 
parts of sand, but it is not advisable to add the 
full quantity, as the mixture will no longer lather 


dry | the seap now being Morong! 


ur over in | added 


accepted 
adhere | complishes this object. But itis 


properly. To make a good sand soap, the 
author fecommends the following method: 100lb. 
of cocoanut oil are saponified with about 200lb. of 
lye at 20° B. The soap is then hardened by the 
addition of about 8lb. salt dissolved in water toa 
density of 15° B., with the addition of 6lb. to 8lb. 
soda ash. The soap is now covered up, and the 
foam allowed to subside. After standing five to 
six hours, the fob is skimmed, and the soap is run 
off into the coolera. While this process has 

ing on the sand has been dried and sifted, and, 
y crutched, the sand 
is sifted over it, until 1001b. to 150lb. have been 
added. The crutching must be continued until 
the mass ai portootiy cooled. The soap is ve 
firm and , and must be cut as soon as cooled. 
To perfume the mixture add of essential oil of 
lavender, thyme, and coriander 100 grammes 


Load correct theoretically and in ita practical 
resuits, it is stated to be awkward and tedious when. 
oompare with the optometer. 

The optometer shown in the accompanying en- 
graving has an upright of about 12in., upon which 
are mounted two circular discs, one for spherical 
and the other for cylindrical lenees. Each diso 
can be so revolved that the lenses can be brought 
in front of a common opening or eye tube, through 
which the observer sees letters. The disc con- 
taining the cylindrical lenses is attached to an arm, 
by which it has a movement besides the one upon 
its central axis, and whereby the axes of its 
cylindrical lenses can be placed in any degree of a 
circle before the eye tube. The discs are so 
situated that the lenses of one can be interposed 


Traasparent Glycerine Soap. 


The manufacture of transparent glycerine soap 
does not pronn any special difficulty ; there are, 
nevertheless, points which it is essential to observe. 
To produce 55 Beep 3 this kind good 
materials are indispensable, and the proper propor- 
tions must be strictly adhered on Tallow and 
stearine are the most useful hard fats m oil 
imparts to the soap its lathering qualities, and 
castor oil gives transparency. Great transparency 
is attain A use of spirit and of sugar-water, 
bothof which bodies assist the normal saponifica- 
tion. The lye must be pure and clear as water; 
its proportion should not exceed 20 per cent. of 

pound of fatty matter, for an excess of 


solution, is permissible. 
are recommended : 


White Alabaster Soap. 


Stearine, 131b. ; palm oil, 221b. ; glycerine, 131b. ; 
38° Jye, 18]lb.; 96 per cent. alcohol, 26lb. The 
stearine and palm oil are to be heated to 65° 
the lye, the alcohol added, and 
when the combinination, which takes place at onoe, 
is complete the glycerine is put in. When clear 
the kettle is covered, and the contents are allow 
to stand at 45° R. The soap is run into the moulds, 
and perfumed with bergamot oil, 120grm. ; 
geranium oil, 30grm.; neroli oil, 24grm. ; citron 
oil, 30grm. As is a white soap, no colour is 

ed. 


with that of the other, thus combining their effect 
if necessary. Upon the extremity of a horizontal 
bar attached to the upright, about 12in. in length 
rests a card rack, in which the test letters are placed 
13in. from the observer's eye. 


The spherical lenses are 38 in number, 19 concave 


and 19 convex, embracing a series from ia to 


1 . Intervening between either extremity of the 
positive and negative lenses is a plain glass. The 
disc containing the cylindrical lenses has the same 
arrangement as the one containing the spherical, 
as mentioned above. There is an eyepiece for the 
eye being examined, while the other will be deeply 
ed, thus practically disposing of the inclina- 
tion to convergence. e reason for this is that 
convergence and accommodation are co-ordinate 
acts, and in this case by controlling the con- 
ce the tendency to acccmmodate is also 
greatly controlled. 
At the extremity of the eye tube, and with the 


Transparent Soap. 


Tallow, 201b. ; palm oil, 121b. ; castor oil, 8b. ; 

38° lye, 201b. ; + phe 201b. ; glycerine, 201b. ; sugar 

dissolved in, ölb.; „ 5ib. Process as above. 

Perfume with oil of bergamot, 250grm. ; citron, 

90grm. ; arenaer, 20grm. ; neroli, 30grm. ; rose- 
a fe 


mary, 5grm.; an w drops of otto of roses, | centre of its system, about 2in. from the cornea, as 
dissolved in I. of 96° alcohol ; colour with saffron | it rests in the eyepiece, is placed an objective which 
substitute. : is a compound achromatic lens, the principal focus 

of which falls on the test letters on the card. This 


ractically produces a myopia of ur. The rays 
ing from the objective to the eye are 
of necessity parallel, since the test letters are 
incipal focus of the objective. It is claimed 
disposes of the objection to the instrument 
those who state that it will not relax acoommo- 
dation. Placing the objective outside of the 
anterior focal distance of the dioptric media of the 
eye magnifies the letters to be observed, but this in 
no way changes the results of the test for refrac- 
tion, but the letters used should be proportionately 
8 if a test for visual acuteness be made, else 
the visual angle of 5’ will be changed; if the letters 
are i one-half, they should be one-half 
smaller. N 

In the construction of the system for measurin 

visual acuteness with this optometer, a letter is ased 
for a basis, the measurement of whose diameters 
forms the base of an angle of 6", the distance from 
the centre of the system of the objective to the 
letters forming the sides of the angle. If the eye 
were placed at llin. from the letters, they would 
the same size as the objective renders them at 13in., 
so that the visual angle is measured from the centre 
of the system rather than from the position of the 
cornea. The letter, then, at llin. should have a 
diameter of 0 of a line, or for practical purposes 
3 of a line. For the purpose of keeping a record of 
visual acuteness, as by the method of Suellen, when 
the smallest letters can be read, which are } of a 
line in diameter, it may be stated that V = 38. 
When the next letters, which are one-half larger, are 
the smallest that can be read. V may be marked 
29, and so on up to 200ft. This optometer, which 
is the result A 55 yar carere! saoy 185 
experiment, has been patented, and is no — 
factured, by Mr. L. A” Berteling, of 427, Kearny- 
street, San Francisco, Cal.—Seientific American. 


COMPOUND OPTOMETER FOR COR- 
RECTING ERRORS OF REFRAC- 
TION. : 


i making examinations of the eye for the pur- 
pose of determining ita refraction and the adap- 
tation ef spectacles te correct defects which may 


individual whose eye is being examined of vary- 
ing sizes ; some to Le seen by the normal eye under 
a visual angle of 5’ at 200ft., and from that down 
to the distance at which the letters are from the 
observer. In order that the refraction of the eye 
be correctly measured, it must be in a state of rest 
—adjasted for parallel rays ; and this ophthalmolo- 
giste claim can only be secured by placing objects 
to be observed at a distance, and 20ft. nas been 
as the distance which practically ac- 
imed that the 
optometer herewith illustrated renders ra 
emanating from objects placed at l3in. from the 
eye parallel, and consequently measures the refrac- 
tion perfectly. Lack of visual acuteness may be 
due to a defect in the perceptive part of the eye, 
the retina, or to a refractive anomaly. To deter- 
mine this a concave and a convex lens, about one- 
thirtieth, are alternately placed before the eye, and 
if either improves the vision there is either myopia 
or hypermetropia. The number of the glass that 
produces the greatest visual acuteness measures the 
refractive error. If neither the concave nor convex 
lens increases the visual acuteness, the test for 
astigmatism is made, and when none of these teste 
improves vision the defect is in the retina. This is 
the procedure followed by occulists, and while 
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WHEAT-MEAL BREAD: ITS ALIMEN- 
TARY VALUE COMPARED WITH 


THAT OF WHITE-FLOUR BREAD.” 
By De. CaxrnEIL Monrrr, F. I. C., F. C. S. 


HERE is such a diversity of chemical opinion 

as respects the nourishing potentiality of 
wheat-meal breads, that a satisfactory solution of 
the question by chemical analysis alone would seem 


to be difficult, for the present at least. But if we 
leave the chemists disputing amongst themselves, 


and pass from the domain of speculative philosophy 


on tothe safer ground of practical science, mystifi- 


cation is seen to clear away at once, and there is 


revealed to us by the logic of facts the true state of 
the case, which I will now endeavour to explain. 


Whole wheat- meal bread was the kind upon which 


the Roman army fed inthe time of Julius Cæsar ; 
and in the earlier part of this century Dr. Sylvester 
Graham, of New England, recommended its use in 
the United States, where it is now known as Graham 
bread, and is highly appreciated by bread consumers 
generally. But until 1 made the process for the 

anular form of wheat meal and gave it to the 
fondon Bread Reform League, whole meal was 
coarsely ground and contained its bran as dense 
flattened scales with sharp points and rough edges, 
which rendered it irritable to digestive: organs the 
least sensitive. My improvemert, which removed 
these defects entirely, secured for the granular 
meal a wiiespread popular favour that has not 
become universal only because the millers and 
bakers, failing to understand the philosophy of its 
manufacture, allow both it and its bread to de- 
generate into irregularities. Granular wheat meal, 
unlike the ordinary whole meal, not only makes 
more toothsome breads, but insures the maximum 
degree of assimilation, because it is without that 
mechanically stimulating efect which hurries the 
whole meal through the alimentary duct before it 
has had time to yield all its nourishing matter to 
absorption. Whatever small portion may be 
excreted has yet acted an essential part in the pro- 
css of dizestion at least, though we may not be 
able to defiue it at present. 

There are chemista who encourage a wasteful 
mode of milling by repudiating the long-accepted 
doctrine as respects the physiological relation of the 
nitrogenous compounds of wheat. Their scientific 
contention not only splite the nitrogenous matter of 
food substances into divers phases with differential 
properties, but apportions to each a differential 
estimate of its nourishing capabilities. One of 
their tenets in this connection is that, however 
much nitrogenous matter may be present, only that 
portion of it distinguished by them as albuminoid, 
und which exists as protein (the basis of albumen, 
casein, fibrin, and the ake) is potential for the 
nourishment of mankind. Indeed, some go so far 
as to suggest that even a part of the albuminoid 
aitrogen is of doubtful efficiency in that respect; 
and dividing the nitrogenous matter into two phases, 
one coagulable by acids and the other not, they 
throw out the latter as unavailable food matter. 
Its proportion may and does vary so widely in the 
same kini of food as to amount to as little as5 per 
cent. in some samples of wheat, and rises to 34 per 
cent. in others; but these great discrepancies do not 
affect their judgment in the least. By this social 
arrangement iu chemistry they ostracise nuclein, 
plastin, and their congeners, as dietetic iahs ; 
and in the case of wheat, they would relegate to the 
cattle-food bin all of the aor N which 
though representing about a of the total 
nitrogen of the grain, contains most of itin other 
phases than the albuminoid—notwithstanding, too, 
that it carries with it most of the fat and phos- 
phates, and the whole of the cerealine, the digestive 
ferment natural to the grain. 

But while convinced by recent experiences that 
every part of the wheat grain is food for mankind, 
I know also that a portion of the branny integu- 
ment, amouuting to 6 per cent. of the whole grain, 
detracts from the toothsomeness of the baked loaf. 
Practically, therefore, this tough husky modicum 
is objactionable in a bread sense, and decortication 
does not remove it, nor canit be separated from the 
meal when the wheat grain has been ground in a 
ateel mill. My old process conceded to the Bread 
Reform League, consequently, muat be discarded, 
because it involves both decortication and the use of 
steel mills. I now not only make the elimination 
of the tough bran an incident of the grindiug 
operation, and save any outlay for the purpose, 
but simultaneously render the tender portion yet 
more loose aud soft in texture, and consequently 
am able to produce at the minimum of waste and 
cost, firstly, a standard granular meal of refined 
character, representing from 93 to 94 per cent. of 
the cleaned grain, and always uniform in quali 
and features ; and, secondly, a pearl-white meal 
representing all the farina of the grain with some 
cerealine, or about 83 per cent. of the whole, and 
affording a superior material- for a white loaf to 
excel the houschold ” bread of the bakers. The 


From the Lancet, 


against whole-wheat meal. 
obtains so little interpreting assistance from phy sio- 


me to seek a fuller understanding of the subject in 
That is, ‘having satisfied myself, by oft-repeated 


respect can 
a method which, though not strictly classical, is one 


pearl meal or furina consols, also of my system, both 


Scrupulous exactitude was observed as to all the 


ty | crude meal, and 10 28 to 13:24 per cent. of the 
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perfection of these meals faciliated my subsequent 
improvements in bread-making, and the two com- 
bined not only accomplished a saving of 10 to 13 
per cent. in the milling operations, but will supply 
standard meals and breads at less cost than usual. 
As yet the public have not had the opportunity 
for teating the great advantayes of genuine wheat- 
meal breads, because bakers in this country are 
unable or unwilling to make them properly, and 
eat - meul 

is attractive in appearance, and 
unlike the poor stuff sold as such in the 
London shops. Whether made by fermentation or 
without, its basis is granular meal free from any of 
the usual admixtures or substitutes of white dough 


millers do not su 
bread as it shoul 
very 


ly suitable meals. W 


ur dusted bran and white flour. Its crust is tender 


and smoothly granular, instead of being rough and 
fermentation breads, 


hard, and, in the case of p 
deliciously crisp. The crumb, vesiculated, light, 


and elastic, is never sodden or too close, becomes 
stale slowly, has a rich mealy taste, and when 
chewed excites the saliv secretion. The bran 

“the eye, even through a 
magnifying-glass, and, save that they impart an 
agreeable taste, scarcely betray their presence to the 
The outward features and inherent 


particles are invisible to 


tongue. 
qualities of the breads of my system are character- 
istic and uniformly the same. 
appetising, but, weight for weight, much more 
nourishing than white-flour breads. 

Tn realisin 
and breads 4 


of conflict with them. I act upon my belief 


each food substance carries, naturally, an adjuvant 


of digestive ferments peculiar to itself, as wheat 
beara cerealine, which, when loosened from its 
bonds by compatible means, receives the impulse to 
co-operate in preparing its associate constituents 
for digestibility in the human stomach. The 
observance of this principle has enabled me to con- 
vert even milk into a cheese of characteristic tooth- 


someness and digestibility, chiefly because the latter 


reclaims and embodies the wealth of essentials now 
run to waste in the whey. Even my pearl meal, 
therefore, is made to retain as much as possible of 
the cerealine matter of the wheat ; and when either 
it or the granular meal is mixed into dough, water 
is made to set free the digestive ferment for action. 
This done, the dough, without being touched with 
the hands, is partitioned in a manner to protect it 
against injurious influences or changes during fer- 
mentation in any weather, and to insure its perfect 


cooking in the oven without risk of spoiling a loaf 


by scorching or otherwise. The water is confined 
within the loaf until it has co-operated with the 
cerealine in developing the digestibility of the 
dough, and in promoting the baking or rather cook- 
ing of it into perfect bread; so that the tion 
necessary for its constitution remains in the loaf as 
a fixture, the excess passing off only when it has done 


its part in the cooking. 


The crumb and crust of the breads made by my 
system contradict impressively the arguments 
But chemical analysis 


logical research in the pre that it occurred to 


a way quite different from any hitherto conceived. 


practical experiments, that standard breads in every 
made with wheat meals, I contrived 


of practical science, for determining what modifica- 
tions their material undergoes during conversion 
into bread to render them characteristically superior 
to any others of the kind. Four different typical 
wheats (two white and two red) having been 
selected and first made into three meals—viz., one 
cruce, representing the entire grain; another, the 
standard granular of my system; and a third, the 


of which have been already described—these meals 
were then converted severally, and according tomy 
system, into non-ferment and fermentation breads. 


weighings, dryings, and other manipulations, in 
order to ma ke the results as trustwortby as possible. 

The first step was to ascertain the exact propor- 
tion of total branny matter in the several meals; 
aud for this purpose a given weight of each was 
carefully but thoroughly brushed upon a very fine 
wire cloth until all its faringceous portion had passed 
through. That which remained on the sieve, being 
directed from the meal, was designated proximate 
bran, and it varied in proportion, according to the 
kind of wheat, from 16°80 to 19°20 per cent. of the 


standard meal, or a mean of 18:23 per cent. for the 
former and 12°10 per cent. for the latter. There- 
fore, wheats generally may be said to consist of 
81°72 farina and 18 28 branny matter percent. The 
proximate brans of the different samples of crude 
and standard were next inclosed, separately, 
in very fine, white cotton cloths, and kneaded under 


Not only are they 


this standard excellence for meals 
employ only the usual means, but 
manage them in ‘unusual ways so as to produce 
new and important effects. Success is obtained in 
my syetem of procedure, not by adopting the dogmas 
of those chemists whose cult is the aristocratio 
albuminoids, but by practising a rational pee 

at 
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relays of cool water until the latter ceased to be- 
come the least cloudy, and by this treatment they 
were reduced in weight rather more than one-half. 
The residue left I distinguish by the name of absolute 
bran, because it bas parted with all its matter 
separable by the means employed. It will thus be 
seen that cool water alone has taken out of the 
proximate bran and into eolution or intimate sus- 
pension upwards of £0 per cent. of its original sub- 
stance. And whatis no less remarkable, the ratio 
of absolute bran to the meal is a uniform 
fixed quantity for all the wheats indiffer- 
ently, being 9 66 per cent. from the crude and 5°80 

r cent. from the standard meal, notwithetanding 

hat the proximate brans, whence they were 
derived, are variable in their quantitative relations 
to the meals. Therefore the total of actual bran in 
any wheat does not exceed 10 per cent. 

Not yet satisfied that this absolute bran was ex- 
hausted, I next proceeded to ascertain if the proxi- 
mate bran would yield more of its substance to 
artificial digestion than it does to water ; and there- 
fore it was subjected, under proper conditions, to 
the action of diastase, pancreatin, and pepsin con- 
secutively. The result proved that the 9 65 per 
cent. of absolute bran from the crude meals had 
become reduced to 7°87, or 18°44 per cent.; and in 
like manner the 5°80 per cent. of absolute bran of 
the standard meals lost 21°38 per cent., having been 
lowered to 4 56—except for ove ofthe red wheats, 
which gave rather less difference for both mo 
and seemed to be erratic. As this residue co 
not be resolved further by any controllable means, 
it takes, logically, the title of «imate bran ; and it 
would represent the final state and proportion of the 
bran if the process of artificial digestion left it free 
from variable quantities of associate matter. But 
digestion outside of the human stomach does not 
correspond with that inside, however aküfully it 
may be imitated, for there is some force at work 
in the one case which cannot be commanded in the 
other; and probably, tberefore, yet more of the 
bran is assimilable under more natural con- 
ditions. At the worst, the standard granular meal 
of my system has only 4°56 per cent. of undi- 
gestible matter. Very interesting, too, in this con- 
nection is the fact that this absolute bran not only 
loses density in becoming ultimate bran, but also 
drops as respects its mineral matter from 5:36 to 
0:33 per cent. for the crude meal, and from 4°33 to 
0:43 per cent. of the standard meal; or, in other 
wW sda, the 2:42 and 2°36 of phosphoric acid which 
they represent fall nearly to zero, being drawn out 
by the process of digestion. Moreover, the total 
nitrogen, 2117 yer cent. (containing albaminoid 
nitrogen, 1-80), of the crude meal brans becomes 
0°82 (containing albuminoid nitrogen, 0°78) ; and 
under corresponding circumstances the total nitro- 
gen, 1 92 per cent. . albuminoid nitrogen, 
1-86), of the standard meal brans falls to 0:80 per 
cent. (containing 0 80 albuminoid). Thus, N 
artificial digestion draws out the whole of 
phosphates or mineral matter, and 60 to 70 per 
cent. of the nitrogenous matter, that portion of the 
latter which it leaves is - wonderful to be told—all 
or nearly all albuminoid. ae 

Results could not be more impressive than these 
as to the superior nourishing value of whole wheat 
meal, for they prove that the separation and re- 
jection of the bran must inevitably impoverish the 
residual farina or flour. This fact obtains addi- 
tional confirmation in my own every-day life, 
for whole-meal bread, which forms four-fifths of 
my restricted diet, nourishes me satisfactoriy ; 
whereas any attempt to vary it in the least, with 
fine white flour bread, brings back bodily disoom- 
fort and debility. In the course of my laboratory 
work upon this subject, I also learned that, un- 
usually fine as are the fermentation breads of my 
system, non-ferment breads can be made to excel 

em in every respect. But it is necessary to follow 
throughout a strictly philosophical method, and 
then they will require less time avd labour in their 
manufacture, be independent of a choice of wheats, 
and always sweet and appetising. g pow- 
ders, however, must not be employed for gene- 
rating the carbonic-acid gas which is to vesiculate 
the dough, as they leave chemical residues in the 
baked loaf which render it unwholesome. Nor 
must the carbonic-acid gas be dissolved in the 
water for mixing the dough and forced in mechani- 
cally, for though it will acrate the loaf, it will not 
podos perfect bread. To promote the hydrolysis 
whereby the cerealine with water replaces yeast, 
leaven, and fermentation, and to facilitate the 
osmotic action upon which the metamorphosis of 
dough into bread largely depends, the carbonic acid 
gas must be in the nascent state and generated 
within the dough. 


LUBRICATING OILS AND THE CO- 
EFFIOIENT OF FRICTION. 

T a recent mecting of the American Association 
A of Mechanical Engineers Dr. Arvin read a 
paper on the 5 of lubrication, from which 
9 man who wants to know what 
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he needs to put upon his engine, the value of the 
oOo efficient of friction’’ is extremely low. We 
know perfectly well that it depends upon many 
conditions that are difficult to maintain and to 
understand. Even the wisest admit that there is 
very little yet found out which throws a practical 
light upon that pin ba 
‘or instance, we know porey well when they 
decide the co-efficient of friction of paa oil, on 
two polished surfaces made to fit perfeotly, we gain 
no light at all on what we need to use on bearin 
that do not fit equally well or have the same finish. 
If we are to decide how to construct a bearing, 


what ite L should be, how a sedg- 
ment it should cover, all of these es would 
be directly in point. But if we have an engine 


that runs hot, or a certain construction of bearing 
that makes it difficult to find a suitable lubricant, 
these investigations afford us no light whatever, 
and I think that any engineer will agree with me 
_ crediting all possible value of researches re- 
g the co-efficient of friction, what we want 

to know is vastly beyond that. 


no practical difference between the two, but when 
we come to apply them to a bearing we find that 
for some strange reason the two oils do not work 
alike. When we apply them to spindles, we find 
that two paraffin oils often bear no relation to each 
other in their practical behaviour. We find that 
one will run at a much higher temperature, for 
some obscure reason. We. might think it due to 


its viscosity, but we find by our instruments that it | P° 


does not depend on that. In some instances, too, 
the results which we obtain are exceedingly con- 
tradictory. 

The Rochester and Pittsburg Railroad Company 
run their cars with a bearing the surface of which 
is ¢ da tly of . There is a very 
thin of lead—it appears to be lead—apread 
over the inner surface of the composition box, 
which looks as though it might be gun- metal. 
They say they will run an oil on this soft bearing 
that I know positively fails under similar circum- 
stances, and on the same class of cars, on the Etie, 
New York Central, aud Delaware and Lackawanna 
—just why, I cannot say for the life of me. 
know that that shaft will sink down on that bear- 
ing, and yet it runs cold, and runs on a very chea 
oil. Oneof the oil companies manufactures an oi 
which is composed largely of a mineral base which 
is united with a fatty acid. All things considered, 
that oil has been the most successful for running 
cold of any oil used on railways. And yet that fails 
to equal some other cheaper oils on the friction- 
testing machines. We have had occasion lately to 
make some comparative tests on fast-running 
spindles of the Sawyer pattern. 

We have half a dozen oils from Europe, and 
several made in this country. Taking a spindle- 
frame, and adapting a d ometer of my own, I 
expected to find that oils which had the best body 
would be the best oils for those spindles. I found 
I did not know anything about it. After having 
read many papers and listened to a great deal of 
talk from gentiemen who know a good deal about 
it, I found that De opinn e did not bear out any- 
thing that I expected. Now, a spindle that was 
nicely fitted behaved in one way; but a spindle 
that was badly fitted behaved very differently. 
The effect of this was to establish a friction of its 
own in addition to the friction which we generally 

of as due to the oil itself. If we put on oil 
has good body the heat increased very rapidly. 
Now, we should say at first that that was an o 
jection to that oil. Bat we found after runniog 
them for a short time that the oils that gave us the 
best results in the economy of power were the ones 
that produced the most rapid wear. We found 
that after running constantly at some 6,500 revolu- 
tions a minute it had lost as much as 3 of one 
gramme in actual weight. When we took another 
paraffin oil, the wear was not one-half of that, and 
there seems to be no apparent reason for it. 


Wear on bearings, as ordinarily found, i 
vastly more importance than the cost of oil. 
mill owner came to me recently and said that 
he wanted an oil for his spindles. He said he did 
not care what it cost. He said: ‘After runnin 
some eleven mills for many years I have discove 
that we sustain such great loss by wear due to poor 
lubrication as to make the mere price of the oil un- 


im ; 
the engines of the Brooklyn Bridge were 
started, the faulty construction of the bearings and 
journals caused rapid heating. I think it was 
generally believed by the engineers who examined 
them that the construction was faulty. The main 
bearings were like those drawn qn the board, and 
the pinching on the sides appears to have been such 
VVV 
y one day, n ut m on 
the shaft (which I alr messo IUA. in dia- 


meter) at a place where it showed extra pressure on 
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ordinary 
basket. 


J | Obtained in testing heavy lubricating oils on these 


working of these oils on rai'way axles and other 
machinery, and any engineer to whom you might 
supply oils selected from such data would soon 
come 
his fist and his eyes doubled up.” We have been 
there - both sides. 


which these tests are made are the very ones that 
can only be maintained under special and unusual 
circumstances, and are never found in the 
mass of machinery that must be lubricated. This 
makes the frictional tests by 8 


delusion to those whose opinions of oils are thus 
founded. I believe that the great value of these 
friction tests, and the machines by which they are 


209 


the box, and I found it quite hot, while just I zin. DR. MARSHALL WATTS’S 


from that section the shaft felt cold, showing how 
t and intense must be the heat generated when ELECTROMETERS. 
e conductivity of such a mass of iron failed to A T a recent meeting of the Physical Society two 
remove it. It seems to me that the conditions and simple pieces of a tus were exhibited by 


behaviour of those journals co nded with | Dr. W. Marsh ll Watts. One of these instruments 
what Prof. Thurston has just described ; and the | 18 8 modification of the quadrantelectrometer. It 
binding in all such cases being simultaneous with 
an increase of temperature, I am led to wonder if 
it be not due to ex n by heat rather than to 


D 


2 


co 


1 


ou 
bbeth »3 


fully scraped and ground to fit, an abundant and 
constant supply of thin oil will give the best possible 
result in keeping the bearing cold and saving 

wer. With such machines gon may learn much 
of the proper proportions of bearings and of the 
conditions of friction in relation to pressure and 
speed, and of oils, too, under the exact conditions 
of these machines, but nothing of the requirements 
of machinery in common use. Why, these gentle- 
men think of a journal and bearing as two cylin- 
drioal surfaces in perfect contact. It would be 
more scientific and practical to regard the fit of 
i bearings like that of a pea in a bushel 
In many instances one point of contact 
would be almost too much to inspect, and the 
body or viscosity of the oil must make the fit. 
I know by my own observation that the results 


consists of a circular plate of ebonite, standing on 
feet, and covered by a glass shade. A small brass 
needle terminating in little brass balls is balanced 
ona point at the centre of the disc on an agate 
centre. The one end swings between two brass 
balla, F and G, standing up a short distance above 
the disc, and both connected with a ball, H, proj ecte 
ing from the under side of the disc. The o her end 
of the needle moves over two plates of metal, A and 
B, severally connected with projecting knobs C and 
D. To use the instrument, a charge of known 

ign is communicated to the knob H, and the. 
needle, after a few oscillations, comes to reat mid- 
way between F and G. The instrument is suffi- 
ciently delicate to give a decided deflection when 
C and D are connected with the plates of a small 
bichromate cell. 

The second instrament may be regarded as a 
modification of Peltier’s electrometer. It also con- 
sists of a disc of ebonite, having a needle point at 
its centre, on which turns a little needle, terminat- 
ing in brass knobs ; but the arms of this needle are 
of steel and magnetised, and the cap is metal and 


OF 


machines do not correspond with the practical 


to you, as the saying is, with tears in 
The fact is, the most important conditions under 


great 


ial machines 
worthless as a means of selecting lubricants, and a 


lies in another direction; for we know that 
scientific research lies at the root of all industrial 


waggon grease on a waggon, all as nearly as possible 
8 be the ordina 1 cin 
the real value of the lubricant. 

1 should have 


While speakiog of spindle oils, 

added that I found their bearing parts did not 
wear bright. I considered their fros 
indicative of a friction I saw no way of estimating, 
although it was attended with rapid wear. With 
oils of a higher viscosity and heavier gravity the 
bearing surfaces polish like a mirror, even though 
the friction, judging by the power consumed, is 
much greater wit e more viscous oils. I infer 
that we cannot judge of the actual friction occa- 
sioned by the moving surfaces in contact, while we 
are unable te estimate tely that friction 
attributed to the oil itself. For using a thin oil we 
decrease that one friction so greatly that we cannot 
note any lesser increase in the other which occasions 
wear. Ifit be true that the question of wear is. 
frequently of paramount importance in choosing 
special oils, then a low co-efficient of friction is no 
measure of value, and our frictional tests are 
worthless as a means of judging. 


It is frequently said that we have petrolenm oils 
which alone answer all requirements of lubrication. 
It isnot so. Iwish it was. I believe practical ex- 
perience fully proves that in many instances com- 


not agate. The directive force of the earth (or of a 
directing magnet, fixed on the cover of the instru- 

ment) may be made to bring one end of the needle 
in contact with the fixed knob A, which is in me- 
tallic connection both with the centre on which the 
needle turns and with a projecting knob B. Wh 

a charge is communicated to B the needle is tepalo 
a greater or less distance, which is measur by a 
little graduated arc. The nature of the charge 
may be determined by turning the instrament round 
so as to bring the needle nearly into contact witha 
different knob at C, which is connected to a project- 
ing knob D. The needle is prevented from coming 
into actual contact with C bya littleebonite atop E. 
It the charge is positive, the needle will then be 
repelled when a positively-charged body is brought 
near D, and if negative, then when a negatively- 


unded oils are best. Sometimes a thin petroleum ; 
ri with a small portion of animal oil, ives better charged body is brought near D. 
results. You may find instances where the best — ..: 


troleum oils do not answer on an engine, when 
fard oil, or a mixture principally lard oil, keeps the 
engine cold and is every way satisfactory. This is 
sometimes the case whether the petroleum be of 
heavier or lighter gravity than the lard oil. But I 
am glad to say these are rare instances where 
petroleum oils do not answer every requirement.. 


Messes. F. LEROT anD Co. ask us to state that 
they have ceased to have an office in Gateshead for 
the present, their agents there having left them. 
All orders or letters of business to be addressed to 
F. Leroy and Co., Gray-street, Commercial-road, 
London, E. . 
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SCIENTIFIC SOCIETIES. 


— — 


LIVERPOOL MICROSCOPICAL 
SOCIE 


HE ordinary monthly meeting was held on 
Friday evening at the Royal Institution, the 
president, Mr. Chas. Botterill, F.R M.S, in the 
cbair. Several donations of valuable slides were 
announced, and the thanks of the Society voted to 
the donors. The following ladies were elected 
members of the Society :—Miss Lucy E. Cradock, 
L K.Q C.P.I., and Miss Isabel ar ee 
The Rev. H. H. Higgins, M.A., then made the 
following communication on natural vegetable 


mucus:—During the spring my study table has, 


been plentifully supplied with terminal twigs of 
various trees and shrubs, set in water, to enable me 
to watch at leisure the expansion of the leaf- buds. 
Amongst them was the vigorous bud of a horse- 
chestnut, in which the gummy lncqiuering of the 
scales had set the storms of winter at deflance. 
Now, however, it was spring, and the bud was 
relaxing a little of its tight grip, whilst the bud 
scales were lengthening, and becoming leafy at 
their tips, showing that they were true leaves 
modified to serve a purpose. In the centre of the 
bud rose two little leaves, like green banners; 
but the petioles were flocculently woolly, after a 
fashion 1 had not noticed before. Many years ago 
I had found a small, bright orange fungus growing 
on a fallen log. The fungus was so slimy that it 
was difficult to take it up with the N very much 
as an oyster out of jts shell would be. A little of 
the transparent muci ified 400 diam., 
proved to be made up of monocellular trichomes, 
perfectly smooth and round, twig and turning 
amongst each other like convolu snakes, and 
Forming the most perfect material for Inbrication 
possible to be conceived. Part of the flocculent 
wool from the chestnut bud was collected, and, 
-after having been wetted, was magnified. It was, 
as far as could be seen, identical with the mucilage 
-from the fungus—a result which suggests that the 
muci similar functions. hen the bud 
-expands, a forward thrust of the nascent leaves is 
associated with severe lateral pressure against the 
bud scales, causing a friction which, if the surfaces 
were naked, would be injurious. This very perfect 
iubricating material is provided by nature, and is 
probably found in many buds, though, when it has 
rformed its cffice, the first shower washes it away. 
e mucus in the fun has, I believe, been 
-figured ; trough I am not aware that its function in 
the leaf-bud of the horse-chestnut has been noticed. 
Some have found a pleasure in fancying that recent 
ecience has eliminated teleology, To the theist the 
scope of teleology appears, on the contrary, to have 
become universal. 

A paper was then read by Mr. Henry Kendall on 
The Structure and Development ot the Teeth.” 
With the assistance of diagrams the three tissues 
composing the tooth were described. The dentine 
or ivory, traversed by numerous canaliculi, too 
amall to admit of blood corpuscles ; the enamel (the 
hardest substance in the human body), consisting 
of eee cells; and the crusta petrosa, which 
differs from true bone in having no baversian 
canals, except when hypertrophied by inflammation. 
In treating of the development of the teeth, it was 
noticed that, though they are classed with car- 
tilaginous and osseous tissues as having conjunctive 
tissue for their basal substance, yet they do not form 

-a part of the skeleton proper; they must rather be 
regarded as epidermic appendages, since they take 
their origi in papillæ formed on the exterior of the 

wo methods of preparing dentary tissues 
‘for the microscope were then mentioned; the 
, .preferable one being to grind down the substance 
on stones of various degrees of fineness, and to 
polish the thin lamina thus obtained. The other 
process, less satisfactory, as destroying some of the 
characteristic features, consisting in dissolving out 
the cal salts by means of acids, and cutting 
thin sections of the cartilaginous basis left 
undissolved. ; 


LIVERPOOL AND DISTRICT ASSO- 
CIATION OF SCIENCE AND ART 
TEACHERS. 


MEETING of the Liverpool and District 

Association of Science and Art Teachers was 
held on Saturday in the Government School of Art, 
Mount-street, the president, Mr. Norman Tate, 
F. I. C., in the chair. After the reading of the 
minutes by Mr. Wm. Hewitt, B.Sc., hon. secretary, 
Mr. G. G. Tomlinson, Runcorn, was elected a 
member. The special committee appointed to con- 
sider a resolution moved at the last meeting by Mr. 
J. L. Barnes, in favour of the establishment of a 
museum of applied science, presented their report, 
which muggested an extension of the present Brown 
Museum by the addition of a “department of 
shipping and commerce,” with exhibits illustrating 
different stages in the construction of ships, the 


machinery of veesels, and scientific appliances 
employed in navigating, lighting, and ventilating 
ships, together with signallingapparatus, lighthouse 
arrangements, life-saving apparatus, &.; also 
specimens of articles imported into the country, with 
specimens, models, diagrams, &c., illustrating the 
processes of their manufacture and the practical 
application of their products, &o. The report was 
approved of, and the committee instructed to take 
steps towards the carrying out of the scheme. The 
chair was then taken by the vice-president, Mr. 
Edward Davies, F.I.C., F.C.S., while the president 
read a short paper on ‘‘ The microscope as an aid in 
science teaching,“ in the course of which he referred 
to.reveral important results that have already fol- 
lowed the use of the microscope in scientific research, 
the necessity of training science students in micro- 
scopical observation ; the method of working whicb, 
in his opinion, was most suitable for such training, 
both in ordinary science classes and in laboratories 
of research. He laid much stress upon the repro- 
duction of the microscopical pictures by awia or 
micro-photography, and concluded by ing 
attention to several text-books on practical botany, 
botanical micro-chemistry, general biology, &o., 
which prescribed courses of study in which the 
microscope plays an pas) haga art. A short dis- 
cussion ensued, in which esers. Davies and 
Marramore took part, after which much time was 
spent in the practical examination of microecopes, 
apparatus, and specimens exhibited hy sev of 
the members, and aleo a fine collection of slides for- 
warded by Messrs. Watson and Sone, of Holborn, 
London, aud by Mr. B. Piffard, of Hemel Hemp- 
stead, and several studente’ microscopes and 
apparatu sent by Messrs. Thompson and Capper, 
and microscopes of various makers, and a Dallinger 
lamp and a lenticular priem, of his own make, from 
Mr. G. Wood, Lord-street, Liverpool. 


SCIENTIFIC NEWS. 


HE following is the list of selected candi- 
dates recommended by the Council of the 
5 Society for election to the Fellowship :— 
A. W. Baird, Major R.E., P. Herbert Carpenter, 
D.Sc., Sir Andrew Clark, M.D., Mr. A. A. 
Common, F. R. A. S., E. W. Creak, Staff. Com - 
mander R. N., Professor E. Divers, H. Hicks, 
M. D., W. M. Hicks, M. A., F. R. Japp, Ph. D., 
A. M. Marshall, M. D., Professor H. N. Martin, 
D. Sc., C. O'Sullivan, Professor J. Perry, Pro- 
fessor Sydney Ringer, and Sidney H. Vines, D. Sc. 


The library of the Royal Society is in future 
to be open to Fellows, from 11 a.m. until 6 p. m., 
closing, however, on Saturdays at 1 p.m. In 
August and September the library will be closed 
at 4 p. m., but in July, hitherto a vacation month, 
the hours will be 11 to 6. 


The Rev. T. E. Espin is about to publish, 
through Messrs. Swan Sonnenschein & Co., a 
series of star-maps, which will be called The 
Beginner's Star Atlas.” 


The death is announced, at the age of 70, of 
Mr. William Ladd, F.R.A.S., a gentleman well 
known for the interest he took in the practical 
utilisation of many electrical inventions, and 
commercially as a maker of large induction coils, 
and the dynamo which bears hisname. It was 
to Mr. Ladd that Reis sent his now historically 
famous letter describing the telephone, but the 
recipient does not appear to have apprehended 
the importance of the invention. Ladd's dynamo 
is well known to all science students, as it is 
figured in many of the text-books. 


At the Royal Victoria Hall on the 12th inst. 
Mr. Dullinger is to lecture on Wonderful 
Things we do not personally see,“ and on the 
19th Pro?. Perry will discourse on the Spin- 
ning-tops of Japan and other countries.“ 


A very useful railway guide and route books 
has been issued by the executive council of the 
International Inventions Exhibition. The book 
includes all places within a radius of about forty 
miles from London, and gives at a glance the 
number of trains daily, the times of the last, and 
indicates the station at which the change should 
be made, when that is necessary. It also gives 
the fares, including admission, and the average 
time occupied on the journey. 


At a recent meeting of the Engineering Society 
at King’s College Mr. R. B. Anderson, Stud. 
Inst. C. E., read a paper on Heat in its Relation 
to Combustion,” in which he referred to the 
terms used in connection with the subject. In 
reference to heat-units, he advocated the use of 
the ‘‘ gram-degree,” as it involved no confusion 
as to the thermometer scale and explained itself, 


but he deprecated the use of calorie, on account 
of the loose manner in which it is employed to 
represent the gram-degree' and the " kilo- 
gram-degree.” As a measure of heat, he thought 
it convenient to use the amount necessary to con- 
vert water at normal temperature into steam at 
any boiling point, which was discovered by Watt 
to be very nearly a constant quantity. 

Mr. Stretton has issued (The Train offices, 280 
Strand) his paper on the Leicester and Swanning- 
ton Railway. 

At a recent meeting of the Physical Society, a 
paper by Lord Rayleigh was read on The Theory 
of Illumination in a Fog,’’ which dealt with cer- 
tain theoretical results based upon the assump- 
tion that the medium in which the fog is formed, 
and the substance composing the fog itself, are 
perfectly tran nt. Under the title of a 
‘‘Monochromatic Telescope,” Lord Rayleigh 
also contributed a paper descriptive of a modifi- 
cation of Maxwell's colour-box. In this instru- 
ment light passes through a slit in the focus of 
a collimating lens; it traverses in succession 
this lens, a prism, and another lens by which it 
is brought to a focus upon a plane surface in 
which isa movable slit; the eye being placed 
behind which receives light approximately mono- 
chromatic. If in addition a lens be placed just 
behind the first slit, so as to bring eome distant 
object into focus ata convenient distance from 
the eye, this object will be seen by the light that 
would enter the eye in the simple colour-box. 
Lord Rayleigh suggests the use of this instrument 
to compare lights of different colours, and the 
possibility of choosing some colour towards the 
middle of the spectrum at which lights might be 
compared for practical purposes. a 

The Geological Survey has issued a “ memoir” 
descriptive of the highest and most picturesque 
part of the table-land of North-Eastern York- 
shire, a district composed mainly of Lias and 
Lower Middle Oolites, almost destitute of drift, 
and without signs of local glaciation. The higher 
ground probably formed an insular area during 
the Glacial period. 


Ata recent meeting of the Academy of Sciences 
of Paris some improved thermo-electric piles of 
Clamond and Charpentier pattern were exhibited. 
The couples are of iron or nickel and an alloy of 
antimony-zinc. One pile, consisting of twelve 
fsets o ten elements, exhibited an electromotive 
force of 8 volts and a resistance of 3 2 ohms; 
while another, half the size as regards number of 
elements, exhibited 3°6 volts and a resistance of 
65 ohm. . 

The Signal Engineering Co. are manufacturing 
an improved telephone receiver, They claim 
that by use of a specially designed machine for 
making the membrane diaphragm and other im- 
provements in manufacture that they will work 
quite equal to the Bell telephone, not having the 
disagreeable metallic sound of the latter instru- 
ment. 

At the meeting of the Leicester branch of the 
Amalgamated Society of Railway Servants, held 
last week, the debate on railway axles was 
closed, and a majority of the committee reported 
as follows :—({1) That iron axles are safer than 
steel axes ; (2) that all cranks should have the 
webs hooped ; (3) that as iron cranks appear to 
fail after running about 200,000 miles, and steel 
axles after 170,000, it is highly desirable that 
when they are known to have run these distances 
they should be taken out, carefully tested, and 
even if no flaw can be seen, they should not on 
any account again be used in passenger engines ; 
(4) that crank axles properly constructed are as 
strong as straight axles. 

In the Lancet, for May 2, Dr. A. de Wattville, 
B.Sc., has some further notes on the cure of 
writer’s cramp, avd gives in facsimile the hand- 
writing in two cases before and after treatment 
by Mr. Wolff. The system adopted by the latter 
is a combined application of massage, gymnastics, 
and caligraphic exercises. 


M. Frerrmann, of Iserlohn, has shown that pure 
nickel and its alloys with copper, cobalt, and iron 
can have other metals added without their losing 
the property of being welded, and therefore can 
still be used for making plate. The metals which 
can be added in this way are zino, tiv, lead, cad- 
mium, iron, and mangauese up to as muchas 10 per 
cent.; any additions, however, are not of much 
practical value, as the alloy of 25 parts of nickel 
with 75 of iron has a white colour, and resists the 
arion of the atmosphere far better than the iron 

one. 


s 


May 8, 1885. 


restore the Society to its 


pristino purity of inten- 
tion, play into these people's hands by abeenting 
themselves ? 


From your report on page 166, it would seem 
that another nail was driven into the coffin of the 
sunspot humbug at the last meeting of the Meteero- 
logical Society, in the Report of the Committee on 
Water Sopply. As it is not so very long since a 
lecturer—who shall be nameless 60 far presumed 
upo® the ignorance of a working-class audience as 
{to assure them that the greatest amount of rain 


LETTERS TO THE EDITOR. 
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y 


and Post-afios 
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% In order to 


appears, 
“I would have 


— — 
MEETING OF THE 
ROYAL ASTRONOMICAL SOOIETY— 
SUNSPOTS AND RAIN —THB DIA- 
METER OF MARS — DEAN SWIFT 
AND THE MARTIAL 


‘THE SPECIAL 


SOLAR OCORONA—THE HARVARD 55 
COLLEGE OBSERVATORY — ZETA 
HEROULIS—THE NEW TIME—COR- 
REOCTIONS FOR EQUAL ALTITUDES. 
[24196.]—I HAVE received a ciroular from the 
Secretaries of the Royal Astronomical Society, to 
which, even at this eleventh hour, I would earnestly 
invite the attention of my brother Fellows of the 
Society. This official circular calls a special meetin 
on the night of the day on which these words will 
appear, to consider a . made under by- 


two years before 
1861, one 


Archibald and Co. were much shocked “at the way 

in which I denounoed that trum imposture, the 

for alterations in two others—viz., by-law 5 f 177 . tka dence ve 

9 . e 8 

12 and 63 respectively: such alteration consisting of one sae other. 88 

3 read eraa 5 1 „ 11 I doubt if a categorical answer can be given to 
Of ene ballot on b of the query with which Mr. Franks begins letter 


24141 (p. 168). In the first place, the micrometrical 
5 of the diameter of a pana ye Å 
very re accuracy, is a monstro ou 

matter; and in the next a notable oF some of 
the metrical discordances whieh he 


of the Society 
before annual gan 
meetings, either 
the obvious 
must be to enable every Fellow 
exercise his 


Arago an Mitchell's. 
e best Ma es of Mars’se Fee Schmidt, 
present possess are thosd o mi 

made in 1854 and 1866. He makes it 4358 6 miles: 
of Kaiser, who in 1864 determined the diameter to 
be ,4256 miles: and of Engelmann, who, from 
measures taken during the o tion of 1873, found 
that Mars was 4210°4 miles in diameter at his 
equator, Presumably he is Webb’s authority. 


A good deal has been said about Inspiration 
recently in these colums; but if the fulfilment of an 
excessively unlikely prophecy can be (as it has been) 


a fortiori they have less than none in the manage- | accepted as evidence of it; then assuredly we can 
meat of the A Fellow may be, let us say, | only regard Galliver’s Travels” as an inspired 
eepiy interested work. 


If Lovell, Reeve, and Co. 


some question to be brought for at tho annual 
ritish 


meeting. Leave, however, may be impossible to 
obtain, and the voyage too costly, if it were to be 
had; and so this man’s hande are ted, while 
any single one of the Council is present to’ 
vote in precise opposition to his wishes and 
convictions. Let 


quires. 


In a most interesting lecture delivered before 
the Royal Institution on February 20th, of which 
& reprint lies before me, that great astro-. 
nomical payee; Dr. Huggins, brings forward a 
considerable amount of evidence to substantiate 
the y Ea nature of the Solar Corona which he 
has from time to time photographed. I oan say 

“ fri Jo 


made its members, so far, absolute autocrats, prao regard the assertion of his “ frien 
tically electing themselves year after year.. Does Brett, A. R. A. . that he is able to see the 
any sane man believe that if the Fellows at large | Corona in a telesoo of low power,” however, as 


g such evid 


been perpetrated? I 
earnestly and sincerely, that every 
Royal Astronomical Society, who has 
its independenoe and the best and truest interests of 
astronomy at heart, will, at any personal incon- 
venience, go to Burlington House to record his vote 
for the suggested changes. Depend upon it that 
the gentry who are quaking for their own seats at 
the Council Board, should dny real election take 
lace, will pack the room to the very utmost of 
their ability. Many a name of the hangers-on of 
the Brompton Ring will be inscribed in the attend- 
Ance-bock, which appears there but rarely indeed. 
re are certain faces familiar enough when any 
Job is to be perpetra hich are as strange as that 
of the Graud Llama of Thibet at our ordinar 
scientific meetings. Assuredly none of them will 
de absent. Will—or will not—Fellows anxious to Observatory, I learn that that admirable institution 


cognate discoveries of the somewhat notorious ob- 
server referred to! At 


| May, 18 


eclipse of the sun in that year. 
- From the annual report of Professor Pickering to 
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the Visiting Committee of the Harvard College | ti 
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worthily sustains its N and continues its 
career of usefulness. Unfortunately, 

empora subscription by its frien 
funds of the Observatory come to an end, with 
the result that a reduction of its working expenses 
has become imperative. Its distinguished and dis- 
interested director, however, is not the man to 
stand idly lamenting this, or to go whinidg to Con- 
gress to be endowed out of national funds. 
Perforce compelled to reduce his staff, he has man- 
fully put his shoulder to the wheel, and there can be 
no doubt that his report for the current year will 
in no sense discredit an establishment which has 
heretofore maintained such eminence among the 
working observatories of the world. 


0 
comply with ‘ Beta’s”’ 


) 
the EneiishH MECHANIO is, at this present 
writing, at the binder’s, so I cannot refer to it; but 
I pare an idea that some pretty recent measures of 


t your correspondent took for 


With reference to letter 24192 (p. 193) I need 
only say that, as far as I am concerned, I advocate 
the change in the present method of reckoning 
time, because of the simplicity of the new. mode, 
and the absolute immunity it affords of all con- 
fusion between a.m. and p.m. * Nun Dor.“ must 
bear in mind that, as far as astronomers are con- 
cerned, there is nothing new in it. A charming muddle 
we should be in truly if we tried to reckon Right 
Ascension in two divisions of 12 hours each! More- 
over, your excellent correspondent must forgive me 
if Isay that I am seriously puzzled ‘‘in connection 
with the times on the greater main lines in 
“ Bradshaw ” ; and that here I err in good com- 
pany, inasmuch as the immortal discoverer of the 

lanet Neptune has recorded how he once went 
Aosa to the station at Cambridge to meet a train 
12 hours after it was due! As for the crazes about 
decimalising our divisions of time, 2y stand upon 
an absolutely different footing, and involve an 
amount of learning —and uolearning—which must 
form an insuperable barrier in the way of their 
pon adoption. Simply reckoning round 24 
however, stands, I venture to think, on 
entirely different ground; in fact, from long ob- 
servational e ience, I am convinced that a fort- 
night would familiarise everybody with it. As- 
suredly, when it was once introduced and folk had 

t used to it, they would wonder how they could 
Rave tolerated the cumbrousness and inartistic cha- 
raoter of the existing method of dividing the 
natural day. 

I fail to see how KX. N. X.“ (query 56466, p. 
200) obtains his data. For instance, the mean 
of his clock times (the T of the formula) 
10h. 33m. 14s. + 13b. 27m. 203. = 12h. Om. 178., 


. 


2 
and not 12h. Om. 45s., as he bas it. So, again, 
with his 0 (the increase of N. P. D). It is true that 
the hourly increase is only 57:96"; but in 
Ih. 27m. 3s. this amounts td’ 1’ 24 09’, the quan- 


tity he must employ ; so that his 1 will become 


152 or 56. The true additive correction is 


19:8036. to the mean of his two observations: i.e., 
Oh. Om. 17s. + 198s. = Oh. Om. 36 8s. as the ob- 
served time of apparent Noon. The working of 
the example seems somewhat cumbrous, too. 


A Fellow of the Royal Astronomical Society. 


JUPITEB. 


[24197.]—I wave just come in from observing 
Japiter with my 8in. reflector, and was able dis- 
tinotly to recognise the transit of Satellite III. asa 
dark body across the disc of the planet. The satel- 
lite was immersed in the dusky northern belt, but 
it was nearly as dark as the shadow would have 
been. I watched it from 10 to 10.30 p.m., when 
the planet was obscured by clouds. I was able to 
trace the movement of the satellite from about the 
central meridian to nearly half-way to the western 
edge of the planet. I think there will be no other 
favourable opportunity for witnessing this pheno- 
menon this season. There isa transit of this satel- 
lite on the 9th at 11.66 p.m. ; but the planet will 
then be too low for observation. 

I shall be glad to know if this observation is con- 
firmed by others, and find some explanation of the 
phenomenon offered. I used a Browning achro- 
matic eyepiece magnifying 144, of excellent defini- 


on. Joha Bone. 
St. Thomas’ Vicarage, Lancaster, May 2. 


. 212 


JUPITER'S SATELLITES PARTIALLY 
OCOULTING THEIR BHADOWS. 


124198. — TnESRE phenomena are not as rare as 
might be imagined, and many instances would 
soon be recorded if observers looked for them when 
Jupiter is near opposition. Besides the observa- 
tion made by Dr. Knobel in 1872 (referred to at 
the last meeting of the R. A. S.), several others have 
been published from time to time. There is one in 
the Enauish Mecanic, Vol. XXIII. p. 562, by 
Mr. G. D. Hirst, of Sydney, N.S.W., accompani 
by a sketch showing the shadow of the lst Satellite, 
on May, 1876, as a dark crescent breaking away 
‘from the west side of the satellite, and situated in 
the bright zone N. of the equatorial belts. 

The recent partial obscuration of the shadow of 
the lst Satellite on Feb. 18th, 1885, was casually 
observed here while awaiting the transit of the red 
spot on Jupiter, which occurred at 12h. 4m. The 
air was far from good; but the shidow was 
glimpsed as a dark crescent, exceeding a semi- 
circle, and evidently obtruding from the W. side of 
the satellite, or ra er, to be more accurate, from 
the S.W. side, forat times, when definition became 
tolerable, the breadth of the shadow seemed more 
above, and S. of the satellite. 

_ On April 18th, 1885, at 7.37, I saw Sat. IV. skirt- 
ing the N. rim of the N. equatorial belt, as a 
dark brown spot. I observed this satellite in 
transit on Jan. 8th, 1885, at about 15h., and on 
Feb. 27th, 1885, at about 13h. 25m. ; but I have 
not seen the satellite as an in 


Notices for March partic 
noticed, on the early morning of Feb. 28th, when 
both satellite and shadow where projected on 
Jupiter, the unmistakably deeper tone of the 
shadow. Relatively tothe extremely bright central 
regions of the planet, this satellite appears very 
dark indeed ; but when the shadow is also present, 
affording the means of comparison, it is seen at 
once that the satellite is not absolutely black. 
Bristol, April 30th. W. F. Denning. 


“ DOUBLE STARS. 


[24199.]—Mr. SADLER hardly recognises the 
effect of his own eminence in letter 24166. I 
apologise if I everstated his remarksupon my sup- 
posed observation of Hyperion; but the astro- 
nomical world would look upon his statements as 
amounting to deciding the question against me, and 
I so accepted it. 

With regard to his references to © Aurigs in 
“E.M.” for Feb. and March, 1883, my only 
excuse is gross carelessness. Having come across 
some notices of the star in a back volume, which 
only nae to do with mag. of 0 itself, I, without 
loo up mne references, concluded these were 
what Mr. er meant. 

I take it, the comes must be variable to a 
considerable extent, and is also closer to the 
large star than the distance given in Celestial 
Wi ! 

llow me to thank Mr. Millar (24106) for his 
replies re Speotrosoope. 

With regard to a? Caucri, I have the fourth 
edition of Celestial Objects, and cannot find any 
reference to a?—a isin the Appendix l, but not 
a2. Possibly the small 2 has failed to make an im- 
pression in this copy. 

Will Mr. Sadler tell me present position angles 
and distance of y Leonis? I ask because, after 
careful measuring, I gannot make the P. A. much 
other than 100°, and as according to Webb, the 
motion is in direction of increasing position angles, 
and the latest measure is given as 112° in 1877, Ido 
not see how to reconcile the measures. I tried it 
three times. Have I made a stupid blunder? Is 
there any icion of motion in Cor Caroli, and 
what is the date of measure of 64 Leonis, as given 
in Webb? I make this 88° or 89° now; but the 
weather continues so bad it is difficult to see any 
star long enough to get a measure. 

Edwin Holmes, 


A OHEAP AND EASILY-CONSTBUOCTED 
TELESOOPE STAND. 


(24200.J—I sEE that in the engraving of tele- 
scope and staud on page 189, the engraver has 
neglected to connect the bottom of the telescope to 
the tube that carries it. The strap on the telescope 
is shown, but not attached to the tube, so that it 
appears as if carried only by the two straps near 
the middle of the telescope. The weight also near 
the part under the double or fast-and-loose lever, 
which draws the telescope after the star, is not 
shown. : Philip Vallance. 


SMALL REFRACTORS AND TESTS. 


24201.] — On Saturday, May 2nd, having read 
Beta's letter (24165), I tried my 4in. Cooke, focus 
59in., on & Herculis, but should not have known 
that if wasa double star with a power of 283, as 
its disc appeared quite round. 

That evening was very steady, to which I attri- 
bute my success in, secing, for the first time, the 


ed | With sperture reduced to 2in., power 70 
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comes to 6 Cygni; power 288. I did not previously 
know the position of the comes; but after I had 
seen it, I checked the observation by a reference to 
Prebendary Webb's book. 

It was a very difficult object, as the comes was 
cut 5 by the first diffraction ring. 

I should have liked to have tried a higher power, 
but have not got one. 

I observed the following with the 4in. Cooke: 


1 Leonis, power 70 (very well seen), a 9 
difficult). 


€ Lyre, Debilissime, full aperture, power 140 

(seen 5 ; Castor, power 27} (my lowest 
wer). 

P Also the following with dumpy 3in. Dallmeyer, 

focus 27łin. 

t Leonis power 80 (well seen). 

E Ursæ Majoris, power 130 (discs in contact, 
notch quite sharp) ; Castor, power 33}. 

a Lyre, power 464, aperture reduced to 2in. 
(comes held steadily). 

Ditto, aperture reduced to 2in. (comes glimpsed 
many times). 

Would A Fellow of the Royal Astronomical 
Society ” kindly help me in the following difficulty ? 

I can see el and eè L with my naked eye; 
without difficulty; distance 2077. With the 
telescope, Castor, as above, distance 161” with 
4in. Cooke, and 184“ with 3in. Dallmeyer; but 
é Urte Maj., taking Mr. H. Sadler's distance 
(24166) requires, with 3in. Dall., 234”. With this 
glass also I have frequently seen Polaris with a 
power of 184; but that eq a distanoe of 346”. 
« Leonis, with the 4in. a distance of 203” ; and with 
the 3in., a distance of 234”. My difficulty is this: 
If you can see with the naked eye stars at a dist- 
ance of 207“, why should not everything else be 
visible with the same distance? 

Iu other words, why did not the 3iu. Dall., which 
showed Castor with a distance of 184“, show E Urte 
Maj. with a similar distance? -The fact being that 
the stars, although quite sharply defined, were in 
contact, with a distance of 234”. Polaris, too, re- 
quires a distance of 346"; according to Castor, it 
ought to be seen with a power of 10; and acoord- 
ing to £! and £? Lyre, by naked eye, a power of 12; 
but I have tried it over and over in with a 
power of 13 and have not been able to see the com- 

nion. 

Pr Would it not be possible to construct a formula 
by which the following problems might be solved ? 

If a certain telescope will show a pair of 4 and 6 
mag., dist. 8“, with a minimum power of 22}, what 
is the least power the same telescope will take to 
show a pair 4 and 6 mag., dist. 2°? It is under- 
stood, of course, that the star mags. and distances 
are within the theoretical grip of the instrument. 

A more complicated formula might solve the 
following question. With the same data, what 

wer would the same telescope take to show a pair 


3 and 9 mag., dist. 3”? 
Edward M. Nelson. 


EVOLUTION. 


124202.) — WILL someone kindly answer the 
following ?— not sending me toa library, to which in 
the country there is no access, nor to books, for the 

urchase of whichI havenomoney. What reason 
is there to sup that a fossil creature, half-bird 
and half-lizard, or other recognised intermediate 
link, is so in reality? Why should it not have been 
pero created in that form? ` Suppose the seal 

die out of existence, it would, resume, be 
called a link between mammal and fish; dittoa 
whale, but in any case, why should it be considered 
that these were not always as now—viz., distinct 
creations? There was once a bird with a full row 
of teeth. I make it a link certainly by saying I 
do not know what the beast is called; but I see no 
reason why the creature should not have been so 
made, and I want those who do see this to open my 
eyes and let me see it too, if it is indeed visible. 

Then again, is it not said that any special organ 
not used gradually decreases in size, until after many 
ages it becomes lust, a limb leaving a mere knot 
perhaps to show where it used to be. But why 
should any living creature cease to use such limb, 
and his or its descendants continue the same disuse ? 
A parrot uses its beak in climbing, and it is a big 
beak and a stroug one, as can be discovered by 
insertion of a finger. If it ceased to use it, it might 
grow less; but why should some insane parrot try 
to climb without using his beak, and teach its 
progeny the same difficult art? These things are 
mighty puzzles to Pre-Adamite. 


MICROSOOPICAL STAINING—MOUNT- 
ING BACTERIA. 


Sor yee pas a supplement to the introductory 
method of sputum-mounting described by B. So., 
Plymouth, perhape I may be permitted to describe 
some other methods, with reference to sputum in 
particular, but also with reference to bacteria,” 
asthey are often called, or Schizomyoetes generally. 
(1) Cause sputum expeotorated first thing in the 
morning to be spat into a clean, covered vessel, 
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without admixture with water or with any dis- 
infectant. The expectorated matter will consist of 
masses of sputum of a bluish, greenish, yellowish ; 
or, if the sputum contains blood, reddish odlour, 
and more or less tenacious. For the tubercle 
bacillus the less tenacious sputum, in the last stage 
of consumption, but not just before death, is 
wa for the thicker gom wa ee, have 
in in the u of the windpipe before being 
e before death there is a diffic 
in bringing it up from the lungs. That whio 
belongs to the same mass as a streak of blood is 


sori ie be good. Mixed with the sputum there 
will be saliva, and, if the coughing has caused si 


ness, matters from the stomach. (2) Proceed 
rocesses without neadlese 
delay. Take out a little with an old teaspoon or 
saltgpoon, which is never again to be for its 
original purpose, and lay this on a sheet of ngwe 
paper or other paper, on which“ the whole of the 
A used should He. (This is for the sake 
of cleanliness and safety; the paper must be 
burnt as soon as the operation is finished. The 
sputum most likely to be examined is that of 
suspected consumption, and may not improbably 
contain the Bacillus tuberculcsis, the germ of 
consumption, scrofula, etc. It is, therefore, not a 


thing to play with). With the point of a scalpel, 
helped by an ordinary sewing needle mounted in an 


old penholder, transfer a little of the sputum to 
ə centre of a jin. or jin. No. l covering giass. 
e scalpel, needle, forceps, scissors, slide, and 
whatever else has touched the sputum should be 
wiped with r to be immediately burnt in the 
chimne am en immersed in carbolic acid and 
water [one in thirty], after which they should be 
wiped ; and, finally, thoroughly heated in a flame. 
The aim of this is to help to preclude possible 
infection. The first wiping wili remove the bulk of 
the Possibly infectious sputum. The steeping in 
carbolic acid and water will help to kill the germs, 
or, at least, to maim them. The burning in the 
flame may be trusted to kill them, and does not 
injure the instruments as much as might be ex- 
pected. The flame should be that of a spirit-lamp 
or a Bunsen burner, since it is smokeless, and the 
instruments should be moved about in it to prevent 
all the heat falling in one place. . It is well to have 
a scalpel, a pair of scissors, a few mounting needles, 
and a couple of pairs of foroeps ons for taking ùp- 
the sputum if needful, and the other for moving 
the covers from place to place—which are anti- 
quated for other purposes, as one would not care to 
spoil new and good instruménts by heating them 
almost to redness in a flame. The heat, or the 
carbolic acid and water, need not, of course, be 
applied to those parts which have not touched the 
sputum. Neither the sputum itself, nor anything 
which has touched it, ought to come in contact 
with the hands, which ought to be afterwards. 
washed with Calvert's carbolic soap. If the 
sputum is suspected to be specially dangerous—if, 
for example, it is believed that the care may be one 
of diphtheria—remember that corrosive sublimate 
(HgCl, bichloride of mercury) is a much more 
powerful disinfectant than carbolio acid. Keép on 
the windward side of the material worked on. Do 
not leave it about, byt finish it up at once, and then 
pour carbolic acid and water or bichloride of 
mercury solution (1 p. c.) over it. Take care of cuts 
and scratches—even the most minute on the hands, 
and be careful not to be pricked by the needles, £o. 


Impregnate the air with chlorine where there is any 
suspicion of ial infectiousness. This may easil 
be Jone by chloride of lime and hydrochloric 


and water; it cannot be trusted to kill germs, but. 
belps to maim them. (I have to apologise for the 
length to which these remarke, thrown in between 
brackets, make this cSmwmunication run; but they 
may save someone’s life). If the sputum 14 
tenacious, some of it may be taken up with a pair 
of blunt-edged forceps, and a string of about the 
size of a large pin’s head snipped off with a pair of 
fine sciseors. (It is convenient to have the cover, 
to which the sputum is transferred, on the cerner 
of a slide, over which part of its edge projects a 
little—1-32nd of an inch. There is then some- 
thing to lay hold of it by in removing it. For the 
same reason, when one cover is laid upon another, 
as ntly to be described, they should not be 
laid quite edge to edge, or so as exactly to coincide, 
or it may be impc ible to separate them. To lay 
the cover on a slide secures it a flat suface to rest 
on, and prevents breakage. Besides, it is cleanly. 
as the slide may, after use, be wiped, and immersed 
in carbolic acid and water as previously described - 
Indealing with very infectious matter, it is well to 
dispense with all wipings, and to transfer what 
has been used to a large vessel of solution of 
bichloride of mercury. If a piece of white paper 
is put beneath the slide, the light will shine up, and 
r will be more visible). If, on the other 
hand, the sputum is very fluid, it may be taken up 
by dipping a glass rod into it, and thus transferring 
to the covering glass. Or a pipette may be used. 
(If there is plenty of material. it would be well, in 
the first instance, to try the effect of working on 
sputum mixed with carbolic acid or mercury 
solution. The risk would thus be diminished ; and 
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though the stains act sluggishly when this is done, 
they, asarule, act in the long run). (3) Take 


another cover, and lay it on the former one, but not 


quite edge to edge. Press it down with a mounted 
needle so.as to make the sputum å, and, for 
che same reason, move it a little to and fro. A 


dozen trials will show how to diffuse a thin and 
delicate film over the cover. Then slide the upper 
cover off, pushing it to one side by applying the 
needle to its edge. If the needle has a little curve 
at its extr aT so much the better; and the film 
finally loft wi be the thicker the more obtuse the 
angle at which the needle is placed to the surface of 
the cover. More pressure has, of course, to be 
used for thick than for thin sputum ; but the whole 
operation need not take more than a minute, and a 
few trials will teach the details. KA Lay the 
covers aside out of the dust to dry quickly. They 
may be placed on a piece of paper under an old 
butter-dish cover, bell-jar, &c., and will, of course, 
dry more rapidly if accompanied by a little chloride 
o? calcium in a watch glass, 5 pot top, or 
other small receptacle. When , pass them 
uickly three or four times through a t-lamp 
e—which has the effect of fixing the film to the 
lase—taking care not to use so much heat as will 
row the film. This burning process seems, I 
admit, a barbarous one. However, the film may 
‘equally be fixed by hyperosmic acid vapour (make a 
1 p.o. solution of hyperosmic acid, and put a little 
in a watch-glass along with the drying covers), by 
alcohol vapour, and also in other ways. Hyperosmic 
acid, first hardens, and then stains: it has quite 
done the first when the slightest ible brown 
tinge is observable on the film. Other stains will 
scarcely take after prolonged exposure to it. The 
vapdur is said to be dangerous to life, and must not 
be breathed. Next, as to the staining of the film. 
This may be effected in various ways:—(1) By 
the ordinary old-established vegetable stains— 
carmine or logwood—to show the blood-corpuscles 
and other large cells contained in the sputum ; (2) 
with metallic stains, as hyperoemic acid, silver, 
gold, &c., which stain both these and the germs ; or 
43) by aniline methylene dyes, &c., with the specific 
object of showing the germs, or some particular 
kind of them. (1) To stain with carmine or log- 
wood, I tease out the sputum with needles, and, 
before it has become dry, float the cover with tho 
epatum side downwards on the staining fluid. If 
this is gently done the film does not come off. Ina 
series of articles iu the “E.M.” on Microscopio 
Mounting, I have described the subsequent stages 
-of the process. They may in this case be wet 
mounted. (2) To stain with hyperosmic acid, all 
that is needed is to allow the acid to act longer and 
more N by floating the covers after 


they have been to the vapour in the 1 p.c. 
solution, with the utum side downward. 
thus stain readily. Silver is sharper and 


more discriminating. Make a 10 p.c. solution of 
pure crystallised nitrate of silver, with a drop or 
two of nitric acid, and add to a little of it, which is 
immediately to be used for staining, as much 
diquor ammonie as just suffices to redissolve 
the precipitate at first formed—a thing to be at- 
tended to, as the alkali tends to unfix the film. 
Float the cover on this; do not let it sink, or the 
preparation will very ely be messed by a finely- 
granular pitate w forms. Terchloride of 
gold may used in an analogous way ; and the 
preparation may afterwards be stained with other 
dyes; bat these processes aro more suitable to 
eulti vations than to sputum. (3). Combinations of 
aniline, &c., dyes arp specially used to bring out 
the germs. As to these stains (a) for the common 
daciilus of sputum, the Bacillus tuberculosis, (ö) for 
this and other bacilli or micrococci, or (e) for what- 
ever is in thé sputum, may be desiderated. For the 
Bacillus tuberculosis Heneage Gibbes’s method is 
the best, and is as follows:—1. Take a given 
quantity—say a fluid drachm and a half—of aniline 
or aniline oil. This isl a clear fluid, with a smell like 
that of gas, but sweetish ; it dissolves slightly in 
water, but is a tly miscible in any propor- 
tions with alcohol. Dissolve it in six times tts bulk 
{nine fluid drachma) of absolute alcohol, or in 
nearly seven times its bulk .(ten fluid drachms) of 
good rectified spirits of wine to which a little 
aloohol has been added. Procure also some 
magenta, say, joz. Magenta is acetate, or 
orate, of rosaniline, and there are, I am 
informed, about two dozen kinds of it in the 
market, passing b7 various names and prepared in 
diferent ways. It is a green, non-deliquescent, 
sem A e substance, in lumps, with a metallic 
lustre, dissol in water, spirit, or acetic acid, 
without sediment, and forming a red solution. All 
the kinds are not equally proper: it is safest to 


procure it from Hopkins and Williams, through the 
local chemist, at the same time g that it be 
stated that the dye is wanted for tubercle bacilli. 
In this way a ite substance will be procured ; 


and this is of the greatest importance on account 

of the multitudinous varieties of aniline dyes, 

magenta-coloured ahd otherwise, which have been 

introduced for commercial porpora. With a 
lue, 


vague magenta, methylene or whatever it 
may procured anywhere, one does not know 


what one is using or what to expect. Weigh out 
two-thirds of a part (i.e., a drachm) of this and 
transfer it, e.g., to an ounce measure glass, having 
at hand a 4oz. stoppered bottle for the reception of 
the stain. Pour on it a little of the spirit with the 
aniline, rab up the crystals with a glass rod (which 
is easily made from a bit of tubing), and pour off 
into the bottle the deep red-col liquid. Treat 
the sediment with more of the spirit and aniline, 
and so on till the whole is used up. Then measure 
out a oo, of distilled we, 1 
spirit was © use of, or a proportionately larger 
quantity if absolute alcohol was See ee ; rinse 
out the measure glass with it, and pour it into the 
bottle little by little, shaking as you pour. Label 
Hen Gibbes’ Magenta Stain.“ It is a very 
deep and strong stain, and should it touch the 
ery the colour may be removed by sulphuric 
acid and water. (2) To use it, pour a little into a 
tooth · paste pot top, or some such thing, either 
floating the covers on it film side downwards, or 
arranging them on the bottom film side upwards and 
dropping the liquid over them; the first oourse 
being most cleanly, and the second most efficacious. 
To prevent evaporation, cover the whole up with a 
glass circle, smearing the edges of the pot top with 
vaseline or vaseline and paraffin. Leave the covers 
tostain for six hours or more, in a warm place ; and 
before taking them out, let them be heated to 
between 90° and 100°. Ifthe heat is much more 
than this, the magenta will blacken; if it is much 
less, the bacilli cannot be trusted to stain. The bacilli 
of tuberculosis and also those of leprosy have this 
peculiarity, that stains find an exceptional difficul 

in getting into them—a difficulty, however, whic 

may be overcome by the use of aniline as above, or 
by that of carbolic acid or of several other sub- 
stances ; and, once in, they also have a difficulty in 
getting out. The next point, then, is to wash the 
magenta out of the other constituents of the 
sputum without removing them from the tubercle 
bacilli; and this may be done by the use of any 
strongish acid (picric, formic, oxalic, &c.), of 
which nitric is usually erred. The acid has, 
of course, again to be washed out, and this is done 
with distilled water. Consequently (3), take up 
cover by the edge with a forceps, and wave it once 
or twice in ordinary water. This to take off the 
thick of the stain aud to spare the acid. Then with 
a tube brought to a narrow end, but not to a 
capillary point, take up a few drops of nitric acid 
and water (commercial nitric acid, a fluid drachm 
and a half, filled up to six fluid drachms with 
distilled water), and drop a little on the wrong side 
of the cover, i.e., on that on which the film is not. 
This will clear away from that side any stain which 
may have got on it, which would otherwise prevent 
the process of decoloration being followed; for 
in all. spirit solutions the covers are apt to sink in 
the staining fluid, even though they should 
originally have been laid evenly- on the top. Then 
drop the acid on the right side of the cover till the 
red has disappeared. Then with another tube 
drop on distil illed water till the acid is presumably 
quite washed away ; proceed to the next cover, and 
so on till the whole are finished. Of course the 
covers must be held over a separate vessel, for if 
the droppings fell into the acid it would become full 
of magenta, and if those from the washing away of 
the acid fell into the distilled water, it would be- 
come facidalous. When the distilled water is 
applied, a slight redness will reappear. This is of 
no consequence; it is, indeed, inevitable when 
there are many tubercle bacilli in the sputum ; and 
if the washing is carried too far, it will take the 
eolour out of the tubercle bacilli as well as out of 
everything else. Bat if the red is at all pronounced 


—if it is more than a slight pinkness—return and | bdcilli. 


use a little more acid, for it is then probable that 
the magenta is not entirely removed from the other 
constituents of the sputum. (4) Make, say, 2oz. 
of a saturated solution of methylene blue in distilled 


water—i.e., add the blue till some of it remains 


permanently undissolved at the bottom; putin a 
crystal or two of thymol to prevent mouldiness. It 
is te to do this with aqueous non-mineral 
staining fluids. There is the same difficulty with 
methylene blue as with magenta; I get mine from 
Hopkins and Williams. I deliere what is called 
BBBBB methylene blue is the best. Leave the 
covers iu or on a little of this for not less than five 
minutes. If they are laid on the bottom, a little 
dot of vaseline applied to the under side of each 
cover will prevent them from rising when the fluid 
is gently poured in. In all these operations it is 
needful to remember on which side the film is, and 
not to let the cover drop any distance, as it would 
then turn over and over. It is well, therefore, to 
hold the covers, in washing, quite close over shallow 
vessels, and to get into the way of holding them in 
the forceps in a determinate manner—e.g., with 
the film toward the thumb. But should the right 
side be forgotten, scratching the surface near the 
edge with a needle will show which it is. These 
may seem very minute details; but it is by such 
little things that one is chiefly puzzled when one is 
working by oneself. Besides, the same points 
occur in dealing with other Schizomycetes. (5) Take 
up the covers one by one (lifting them up gently 


or sucking up 


with the forceps if they are 8 g. 
i ey are lying — 


the fluid with a tube or a syringe 
at the bottom), and wash them with water, 
as described above, for taking out the acid, till the 
water comes off very slightly tinted. Drain off the 
water by putting the cover on its edge ona bit of 
blotting- paper, preferably damped, or by rollin 
it on its edge like a wheel on the backof the hand 
Then put it for two or three minutes into absolute 
alcohol (in a tooth-paste pot, paint-dish, watch- 
glass, &c.). Drain off the alcohol in like manner 
and place the cover under a bell glass to dry. 11 
the blue of the first cover tried washes out too 
much by the distilled water and alcohol, return it 
for a while to the stain. (6) Supposing the covers 
duly stained, the mounting had better not be 
delayed, so as to avoid action of the air on the film. 
Take some Canada balsam, say, 10z. by guess, and 
heat it in an evaporating dish on a sandbath over a 
Buneen burner, or in some equivalent way. 
Vapours will be given off, which must not 
allowed to come in contact with a flame, and the 
balsam must not be permitted to do more than 
simmer. It must be watched, and when it has 
begun to give off a thick, white amoke, and is on 
the point of turning brown—it will then be 
tenacious in spite of the heat—pour r įt, when cool- 
iog, into a wide-mouthed stoppered bottle pre- 
viously heated to prevent cracking, and let it 
become cold. A safer but more tedious plan is to 
let it harden gradually in a warm place ; in either 
case it maa 8 1 on the dust. Procure 
some ol (a i, tt mien agten very 
volatile liquid), say! lon ina appre bottle, an 
add to the Canada balsam (which will be a dry 
mass like hard resin) as much of this as nearl 
suffices to bring it to its original bulk; and wi 
time and occasional agitation the balsam will be 
redissolved. The mounting fluid thus prepared 
has the advantages of drying very rapidly and not 
causing the stains to fade to any appreciable ex- 
tent. It should be about of the consistency of 
sweet oil, and to thin it down to this it may be 
n to add a little more xylol, the exact 
amount depending on the thickness or fluidity of 
the original} Canada Balsam. The xylol must con- 
tain no water. A mixture of ether (Ether methy- 
latum lotum or Ether lofum) may be used instead. 
(7) The mounting itself is very simply accom- 
plished: by placing a small drop of this fluid on 
the centre of the cover, applying it to an ordinary, 
but thin, glass slip, and persuading the superfluous 
balsam to de b pressure with a. spring clip. 
By this method of staining the tubercle ‘bacilli 
show out red on a bine ground, looking like littlered 
worms. Sometimes other red particles make their 
appearance; but they have not the shape of the 
bacilli, and the method is a perfectly trustworthy 
one, though a failure or two must be expected at 
first in the course of overcoming the initial difficul- 
ties of manipulation. The bacilli will not fail to 
be shown, if they are present. But they may not 
be present, even if the sputum is from a consump- 
tive person; for even if the lump of sputum con- 
tains them, there may not have chanced to be any 
in the particle mounted on a given slide, and the 
sputum of a consumptive person will contain them 
only if it has come from an ulcer or a where 
they were actually being set free, and not if it pro-, 
coeds merely from some region where mucus wag 
being poured out on account of inflammation of the 
chest. When, on account of irritation in the chest, 
whether produced by a cold, by bronchitis, by 
tubercular consumption, or in any other way, the 
air tubes contain an exceptional quantity of 
viscid fluid; it is to be expected, and it is the fact, 
that it will contain other organisms besides tubercle 
i. These other organisms — micrococci, 
bacteria, and bacilli of various kinds, enter with the. 
breath, fall on the viscid matter and into the cells 
or cavities of N and, not onp caged, Ti a 
once on account of the passages being clogged, 
and cultivate there, and come away with the 
sputum. They will very likely show blue by the 
above method; but the stain may be washed out 
by them, so that they may be faint and incon- 
spicuous ; and a better way of demonstrating them 
is by the use of Gram’s double stain (which con- 
trasts them with the non-schizomycetous con- 
stituents of the sputum) as follows: — Make 
saturated solutions of gentian violet in aloohol, and 
of aniline (i. e., the oil itself) in water; and for uss 
mix a little of the first with nine times as much of 
the second. Place the covers on this for a few 
minutes; it will stain them violet. Dissolve 
twenty grains of iodide of potassium in fifty fluid 
drachms (rather more than four flaid ounces) of 
distilled water; and after dipping the covers in 
water so as to get rid of nosnog Pe stain, wash 
them with and immerse them in this second fluid, 
which, in a minute or two, will take the colour out 
of everything but the air organisms mentioned 
above. Place them ‘next (after adip in water as 


before) in absolute aloohol, which completes the 


decoloration. Make a saturated watery solution 
of Vesuvin, or of Bismarck brown (boiling, in 
distilled water), and in this place the covers tilt they 
receive the stain, which they will very speedily do. 
Place in absolute alochol to remove surplus stain, 
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and mount as above. The air germs will be stained 
bluish-purple, and the other constituents of the 
sputum yellowish-brown — except the tubercle 
bacilli, which will be invisible, or almost so, not 
being stained at all. But they come out with great 
distinctness of detail if the first fluid is used as in- 
dicated for the magenta fluid described above, 
though they cannot then be distinguished by their 


colour, as they receive the same purple es the other | 4 


. „If, however, the magenta is used 
first, and, after the covers have been washed with 
acid rather less vigorously than usual, the Gram 
purple is used fora few minutes, the B. tuberculosis 
comes out red and the others pupie ; but the con- 
trast is not a good one. And, finally, if the Gram 
purple is lightly used, or the iodine and subsequent 
wn stain well applied, some bacteria, &., come 
out parple, and others yellowish-brown. The 
sputum, however, had to through the mouth, 
and thus there will probably be in it, or, at least, 
in the saliva surrounding it, other or from 
the mouth or teeth. ese may examined 
tely by spreading a little saliva, not con- 
taining sputum, on a cover, as above, and stain- 
ing. Saliva and other thin fluids may also be 
by a mounted needle held close to and 
parallel with the face of the cover; and ets 
of the covers may be got rid of by the use of 
liguor potasse and water to wash them with before 
using. The best saliva is that procured in the 
morning after waking, before cleaning the mouth. 
The contained micrococci, bacteria, &c., may be 
stained red, with the magenta solution diluted and 
not afterwards washed out with water; blue, with 
the methylene blue solution; purple, by the first 
fluid of the Gram, without using the second; or 
ellow or yellowish-brown, by the Vesavin or the 
ismarck brown solutions. There is thus choice of 
stains ; and which is to be takenisa matter chiefly of 
convenience, taste, and familiarity. The disadvan- 
tage of magenta is its liability to fade, which ex- 
ceeds that of these dyes as a whole; but they are 
lees likely to beoome bleached the smaller the 
amount of o ic matter—very small in these 
organisms—with which they are conjoined, es- 
pecially if kept in the dark. They last worst in 
wet mountings, and in imperfectly hardened 
objects—for micrococci, &c., may be mounted in 
5 or glycerine and water, which shows up 
eir envelopes well. If it is desired to stain red 
with msgenta, it is advisable to use a fluid more 
easily pre than that given above—é.g., (1) 
Magenta five parts, dissolved in rectified spirit 100 
parts, to which 100 parts of distilled water are 
added ; (2) magenta in acetic acid and water (acid 
„ fuchsin,” ae this stain is also called fuchsin in 
any; from its fuchsia-like oolour); (3) 
saturated alooholic solution of magenta one part, 
saturated watery solution of aniline nine parts 
a may also be used for tubercle bacilli). 
genta, on account of its rapid action, is chiefly 
employed for staining for immediate examinati 
For more bulky objects than bacteria, a weaker 
solution may be employed, made by diluting any of 
the abové with water, or (4) ne one part, 
distilled water 1,600 parts; add 10 parts alcohol. 
Many metallic salte—e.g., corrosive sublimate— 
0 ta, and other aniline dyes. Methy- 
lene blue is, in many ways, a very remarkable 
stain, and shows up well the interior details of many 
of these minute organisms, 
purples, aniline purple, dahlia, and Spiller’s purple 
ve been employed as well as gentian violet, an 
an excellent purple, methylene violet, which is the 
basis of the French purple inks, does not seem so 
well known in this country as it deserves to be, and is 
wery durable. Satnrated alcoholic solution of 
methylene violet one part, water nine 8, wash 
with cne per cent. solution of acetic acid, and dip 
fora moment in alcohol. For yellow, iodine may 
also be employed, both for immediate examination, 
and if the objects are to be mounted in glyoerine. 
(1) A saturated solution of iodide of potassium in 
water, saturated with iodine; (2) a saturated 
solution of chloride of zinc in water, also saturated 
with iodine ; or (3) tincture of iodine, strengthened 
if need be. The first will need to be diluted with 
water (Lugol's solution); the second can be used 
only for immediate examination; and the third 
will sometimes work when neither of the others will 
do so. The other constituents of sputum are (1) 
Mucus—filmy streaks, fainfly stained. (2) Debris 
of food from the mouth, and, in cases of lung 
disease, of debris from the lung. These may be of 
different kind, and I cannot attempt to enumerate 
them. (3) Epithelial or skin-cells from the mouth, 
flat, irregularly oval, large, with or without nuclei. 
They may easily be obtained in saliva by rubbin 


the tongue firmly against the roof of the mouth, an 
may afterwards be identified eleewhere. (4) 
Salt and mucus corpuscles, smaller, globular, 


also in healthy saliva. (5) Blood constituents (a) 

red blood corpuscles more or less degenerated, an 

(5) “leucocytes” or white corpuscles, larger and 
irr shape. These may be scen in fresh blood 
drawn by a needle-prick from the finger; the red are 
very much more numerous, and look like plates. 
(6) Bodies resembling white blood corpuscles, but 


‘with many nuclei, which are well brought out by 


as the spores. Of 


logwood. These, more or less degenerated, and 
granular in decay, form the balk o sputum. 


. Grant. 
4, Ampton-place, Gray’s Inn-road, W.C. 


THE MIORO-OBJEOTIVE. 


ture, as com cm with a simple lens. 

let. Let this simple lens be a plano-convex, and 
it will be an improvement upon a bi- convex of same 
focus; suppose lin. then. - 

2nd. Let two plano’s, of 2in. focus each, be used 
in contact, and will be a further correction of 
all the errors. 

3rd. Separate the lenses increasingly, and the 
spherical error decreases, as also does the magnifying 
powers but the spherical error vanishes long before 


magnifying power. a 
4th. Let the focal length of the posterior lens be 
varied, and it will be found possible to still farther 
improve the general conditions. 
These four statements constitute data on which to 


work. È 


Now let two plano-convex lenses be placed at a 
distance apart, 9 ual to half the sum of their focal 
lenths, and the spherical error will vanisb, rear 
when the shorter focus lens is a thick one. A 
things considered, too, the best focii for the lenses 
is the ratio 2: 1. 

A consideration of this fact, by help of a diagram, 


i ANA EAA 3 2 


` 
` 


will be helpful. Herein (2) is a 2in. plano-conve 
(1) is a lin. p.c., placed with planes to object, an 
ljin. apart. : 

The focus of (1) is at (f), but the object to be in 
the focus of the doublet must be at (a), when the 
rays of light from the object, instead of being parallel 
on emergence from (1), are so arranged that they 
impinge upon (2), as if they came from a focal 
point at (5), and also as though they came from a 
concave object of such concavity that every part of 
it is in the curved focal area of (2). Consequently, 
the back lens is able to give a view of the object 
under view as clear and flat as though it had no 
spherical aberration. 

We now ha ve as perfect an o.g. as two positive lenses 
can make, with perfectly central light (especially of 
a parallel or slightly convergent beam) the definition 
of thin objects—fly's wing, moth scales, &c.—is 
very little troubled with colour, and not at all 
distorted ; neither does the field of view come into 
focus gradually, nor part at a time; but the whole 
at once and promptly, even with a large diaphragm 
aperture to eyepiece. 

It is very plain, now, that if the back lens could 
have a little over correction with regard to colour, 
that our o.g. would be a perfect thing—at least, so 
I thought. and so have I also proved in practice 
with a little modification, which we will consider 
next week. Rob. Crus. 


LATHE MATTEBS. 


{24205.]—I musr again protest against Mr. Wen- 
's random statements. He may not intend to 
mislead our amateur readers ; but, if not, he allows 


E | by touching it with the point of a 


his imagination to run away with him, and he has 
not the courage to set himself right. I again my 
that of the hundreds of ornamental lathes which are 
in the possession of the readers of the EnGLisH 
MECHANIC, and whether made by myself or by 
Messrs. Holtzapffel or Evans, there will not be 
found a single mandrel-noee which is hard. Neither 
Mr. Holtzapffel, nor Mr. Evans, Dr. Edmunds, 
“J. K. P.,“ or any other authority will contradict 
this; and as any reader can test his mandrel-nose 
nknife without 
injary, this reply must be final so far as I vindicate 
the practice of my own 5 , 
ether fine mandrel heads should in future be 

left hard or soft isa question that ahould be discussed 
a from personalities. Mr. Wenbam has taken 
is idea from Dr. Edmunds's paper, which says: 

The face and nose of the mandrel to be finished 
as hard as may be without risk of chipping or frao- 
ture, so as to secure permanent exactitude in the 
form of those surfaces upon which the fit of the 
chuck depends. . . . The nose to be tempered 
down to Blue, and the mandrel-face at its periphery 
down to straw colour. The face, the cylinder-base, 
and the thread to be finished off with emery or 
diamond-dust glezers, so as to leave the s ° 
true and accurately gauged. . . . The screw 
should be well fitted, but so easy as to allow the 

linder and mandrel-face to determine the seat of 

e chuck. (Journal A.M S., pages 46-47.) 

Mr. Wenham has appropriated the above most ex- 
cellent su ion without a word as to where he 
the idea. my opinion fine lathe- noses ought to 
be left of a spring temper, and brought to that state 
by the hardening process. In this state steel pos- 
seases the strangest endurance and the greatest pos- 
sible strength, but they must be of somewhat larger 
dimensions than the nt ornamental lathe- nose. 
Unless we adopt Dr. Edmunds’s inch nose, such 
hardened noses would be liable to break off. 

I am now making for clients two lathes with the 


of provin 
Would be fully exposed when insinuated into the 


dirty keep it 
for exhibition by the side of newly lacquered work 
for which thrice the price is charged, as a sample 
of the difference between the work of makers in the 
country and in London. It is a mean trick, 
and does not deceive people who can compare 
prices as well as work. But many amateurs are 
gentlemen unsuspicious of such tricks, and they 
are often quite put out of conceit of a nnay 
maker’s work by misrepresentations made behinc 
his back. The innuendo that any one who is 
„knowing enough to test a lathe-nose with the 
corder of a file will not be taken in” is a good 
exemplification of the illusions to which gentlemen 
are treated in certain quarters. It never occurs to 
gorma to test inthe same way a lathe b 
hitworth, or Muir, or the other makers whose wor 
Mr. Wenham eulogises for the moment, just for 
the purpose of throwing mud at me. Neither of 
these gentlemen will thank Mr. Wenham for the 
compliments which he offers them in order to dis- 
parage me, and I am certain that they will be ready 
to admit that, price for price, my goods will bear 
comparison with theirs. , ° 
As to the diamond tools for turning up hard steel 
lathe mandrels, Mr. Wenham (page 560, line 80) 
writes, some of our best lathe makers.” Id 
this, and asked for names. Mr. Wenham then 
pretended to be reluctant to advertise his friends, 
and, on my oalling this a paltry excuse, he says, 
4 these lathes are by Continental makers; and he 
tries to frighten English makers with the dreadful 
consequehoes of publi Continental names in so 
widely -circul a paper asthe ENGLISH MECHANIC. 
Now, if we English makers cannot compete with 
Continental ones, the sooner we learn to compete, 
or shut up enap, the better. I therefore again 
challenge Mr. Wenbam to publish the names of 
makers who really true up their hardened ateel 
mandrels by a diamond turning tool,” and if, as I 
said, and he now admits, there are no such English 
makers, I ask for the names and addresses of the 
Continental makers. . 
English makers will be delighted to - 
d work, and some of the best French steel work 
is very fine; but this is also very expensive, and 
price for price we more than hold our own in the 
quality of our tools. I referred to the old diamond 
tools used by my great uncle to prove the antiquity 
of the method which Mr. Wenham stated was so 
modern. Engineers all over the world now use 
diamond tools for truing up emery wheels, grind- 
stones, &c.—this is the modern practice. My 
showing this was the cuse of Me. Wenham’s 
desire to traduce my tools; but I will chal- 
lenge him for a £1,000 to finish and accurately 
fit a Gin. centre hard cast steel traversing mandril 
into its bearings by my method, as described in 
former letters, in one quarter the time, and far 
more accurately, taking the cylinder-base and 
shoulder-face into the bargain, than he can with 


May 8, 1885. 
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-the celebrated shar 


ed-up diamond tool he 
possesses, although I have not personally done 
such a job for 10 years or more. 

It will take Mr. Wenham all his time to answer 
Dr. Edmunds's last letter (24172), and until he 
either answers the questions, or has the courage to 
eot himself right, I shall not feel it necessary to 
take any further notice of his letters ; but practical 
workers like dey hoa often learn much from the 
suggestions e in the ENGLIsH MEcHANIO by 
scientific men, and we are always glad to reciprocate 
by explaining such matters as we can. 

At page 191 Mr. Wenham, catching at a straw, 
says, ‘“'J. K. P.“ truly remarks that ‘a cutter 
made for a screw of any particular namber of 
threads will not do for any other number. N ow, 
our excellent friend J. K. P.” is remarkable not 
only for his mechanical knowledge and ability with 
the pen, but also for hig transparent honesty and 
readiness to correct a hasty statement. It will be 
rather amusing it J. K. P.” finds it necessary to 
point out that this any. is not 5 and it will be 
a practical commen upon Mr. Wenham’s 
mechanical knowledge. Edward Hines. 

Griffin Works, Norwich. 


I cannot see any reason why Whitworth’s’’ 
thread should be used for a mandrel nose in prefer- 


one. When Sir Joseph Whitworth introduced his 
system of screw threads, some 44 yeers since, his 


(24206 ]—I INTENDED some time since to have 
written you upon this matter ; but my time has been 
s0 fully occupied that no opportunity has arisen until 
now. I inclose you a tracing of the nose fora lathe 
mandrel and face plate screwed thereon ; good, 
simple, and thoroughly efficient, free from all un- 
necessary complication, and not liable to get out of 
order. In its use all that is required is a fair amount 
of care, but, beyond all else, “‘ cleanliness.” 

_ I always kept a piece of soft wood, which I 
invariably screwed into all the chucks and face- 
plates, to remove any matter that may have got 
into the female threads, and passed the palm of my 
hand over the back surface of the boss which im- 


pinges ep fry the collar of the mandrel, to be sure 
no was there, and that the chack would 


Properly bed against the collar. 
thread being angular wil] keep the chucks 
true axially, and the surfaces of the collar and backs 
of bosses being surfaced true will keep them right 
on the face. 

No cylinder fit is auy use, and if put cannot be 
c ded upon for any length of time ; it certainly 
is 5 but a useless one, and no improve- 
men 

I for many years used sundry lathes, where the 
chucks would interchange, and the chucks were 
shifted from lathe to lathe with the work affixed to 

In one case—my wheel - cutting machine—I turn 
up wheels in the lathe, unscrew the chuck there- 
transfer it to the wheel-cutting machine, and 

teeth in the wheel. 

Oaly bear this in mind—the threads on the noses 
of the mandrels must be an threads, and not 


d = diameter of nose of mandrel in inches. 
D = diameter of collar of mandrel in inches 


p = pitch cf screw thread = 2. 
S = depth of screw thread = È. 


f = flat on top and bottom of thread = 


A = angle of thread = 53:°0666° = 53° 4’. 
A = an isosceles triangle, whose base and height 


equal. 
l = length of screwed nose in inches = 1:333 + d. 


P 


re 


object, as he explains in his paper read before the 
Institution of Civil Engineers, was to render screw 
uniform (and, I also presume, universal) for 


square ones, all out accurately to gau in strong | bolts and nuts and other of machines. So 
screw-cutting lathes by efficient W R far, I consider I may fairly say that has been 
By mistakes and failures an observing man oe and his name is uni y known there- 


learns more than by any other means. 

Many years ago, I was working a well-made lathe 
by a repatably good maker. The nose of the 
mandrel had a square thread. From some cause, 
now eee 1 had to remove the work from the 
lathe (chack and ull), to put in another job urgently 
required. When I rescrewed the chuck on the 
mandrel nose, to recommence work, I was astounded 
to flad my work out of ronud - not run true axially. 
At first I was puzzled. I unscrewed and rescrewed 
the chuck sundry times, until I found the position 
it had originally occupied upon the nose, and I then 
proceeded with work. When flaished, I examined 
the chuck and nose, and found that they were a 
slack flit; heuce the trouble I had. 

Had it been an angular thread this would not 
have happened. I never after that either bought a 
lathe or made one (and I have made some hundreds) 
that had the nose screwed with a square thread, 
bat always used an angular one. 

So much has been written by the various amateurs 
upon the mandrel nose. Simplicity and useful effect 
are the two great factors. lf the thread is too fine, 


with. 

He does 55 presume Poors they are e to 
every 6 o purpose t may arise, or for parti- 
cular parte of 4 mnohine that has to be used in a 


manner. 

As to the ding or tapping up the angular 
threads of eee or an angular helice upon a 
cylinder, have these gentlemen who say it can be 
done considered what the form of the thread will 
be. Will the sides of the angular thread be (in shop 
parlance) true? 

A screw thread upon a cylinder, whether it be a 
square thread or an angular one, has its sides 
twisted, and nothing but a so-called point can traly 
trace that line. A revolving lap or emery wheel 
has breadth of surface, and if used for this purpose 
will distort the thread. Tubal- Kain. 


THE PARTIALLY GRAPHIO METHOD 
OF OOMPUTING SOLAR EOQLIPSES 
AND OCOULTATIONS BY THE MOON. 


[24207.]—A FEW remarks by way of comment on 
y the 


the chucks get jammed on so tight that there is | the slight conferred upon me Council of the 
frequent! danger in unscrewing them; | Royal Astronomical Society in their “‘ rejection“ of 


t m; 
besides, the fine thread has no durability, and one 
made with fine sharp edges is sure to get bruised, 
and its correctness destroyed. My experience has 
tanght me that comparatively coarse are 
Pepetically more useful than fiue ones. 

he thread on the nose of a lathe mandrel is put 
there for a specific purpose, and in choosing a 
thread, therefore, let us see and consider what will 
best attain the object. An one, whose pitch 
is not less than one-sixth of the diameter of the 
nose, or whose pitch is not more than one-fourth 
the diameter of the nose. That the top and bottom 
of the thread should be flat and not rounded. 

That being so, the threa is more accurately cut, 
first on the nose, and afterwards on one oras many 
chuck: as may be required. 

The flat top and bottom does not stand the chance 
5 being injured as the rounded top and bottom 

oes. . 


the paper, which you did me the favour to reprint 
in your last number, may be of interest to some 
of your amateur astronomical readers. 

ud, first, it must not be thought that a humble 
individual like myself ventured to approach that 
auguet body without previous preparation. I h 
paved the way by a preliminary correspondence wi 
the President of the Society fer the present year, 


I think I may say 1 was almost iuveigled into the 
bold step of addressing the Council by the insidious 
language then addressed to me. I quete from a 
letter dated Kenwyn, Kidbrooke Park - road, Black» 
heath, London, S E. 

“1876, Nov. 23. 


“ My Dear Sir, —I am obliged to you for your 
letter of the 23rd inst., explaining a graphical method 
of computing eclipses and occultations. I have 
carefally examined it, and I think it is a convenient 


Edwin Dankin, E:q., F. R. S, so long ago as 1876. | as 


method for the determination of approximate times 
and angles, and that it might be useful to many for 


ence to any other, especially if the other is a better | that purpose. 


“ If you could clearly explain your method in a 


short paper, it would be worthy of a place in the 
Monthly Notices.—‘‘I am, my dear Bir, 
% Yours truly, 
“ Epwi Dowxxs.”’ 


The expectation thus created of a successful ap- 
nce in the Monthly Notices was destined to 
be rudely disappointed in 1885, for when the short 
paper was presented to the Council it was 
peremptorily rejected. The secretary was 
instructed to inform the author that the Council, 
after careful consideration, had refused its admis- 
sion, on the plea that a similar communication had 
been published in the ENcLisH MEcHaNnrTe, and that 
it was contrary to their rule to allow its insertion 
under these circumstances. 

It was added that the paper was rejected ” for 
that reason only. Bat there must have been some 
mistake in this account of the matter, for I am told 
that the paper was referred to a member of the 
Council of the highest authority.” It appears from 
the assistant secretary that the paper was taken 
home from the R.A S. meeting by Prof. Hind, 
F.R.S. Iconclude, therefore, he was the “authority’ 
referred to. If so, he gives a different version of the 
matter. The reason assigned by the ‘highest 
authority is as follows (according to a note just 
received on the subject) :—‘‘ Mr. Pearson, J think, 
fails to see the scope of such a paper as that of Mr. 
Woolhouse, to which he refers, and which includes 
the determination of all the lines required for the 
construction of the maps of solar eclipses, published 
in the ‘National Ephemerides,’ as well as the 
circumstances of lunar eclipses, transits of the 
superior planets and ocoultations, and he seems to 
be under- a misconception as to the time any ordin- 
ary computor would require for the application of 
an accurate trigonometrical method to the predic- 
3 of, an eclipse or occultation for a particular 


á In dirent contravention of this statement (which 
it is evident was the ostensible, not the real, ground 
of „ rejection), I may state that I put myself in 
personal communication with Mr. Hind in 1858, 
and submitted to him a calculation of the solar 
olipas of that year worked out on this very method 
of Woolhouse, which he checked by causing a copy 
of tho printed form of computation, as done at 
Greenwich, to be sent to me, thas preving that I 
am not quite as ignorant on the subject as he would 
have others to believe. Besides, if the ‘ rule” 
rae : 1 why require careful considera- 

on 

But let any one make the attempt of working out 


a solar ecli or occultation on the “ partially 
graphic me (as Mr. Woodside has done), and 
com 


the time occupied with that n in 
working the same eclipse or occultation on Wool - 
house’s or Shadwell’s method, and he will decide 
the question for himself. 
Prof. Asaph Hall, of Washington (no mean 
“authority ), writes: 
tt 1884, Sept. 18. 


% Your method seems to be remarkably ueat and 
2 and is, no outs 1 5 s 

e pu of observation. ope you will pub- 
ish t. 

I trust amateurs will profit by my experienoe of 
the doings ot a clique. Sir James Simpson had to 
underg® many rebuffs when he discovered chloro- 
form, and Prof. Adams would have sooner 
risen to distinction, in connection with the dis- 
covery of Neptune, if he had had the support of a 
certain institution, which might have helped him. 
Novitiates iu science must beware of those who seek 
more their own aggrandisement than the promo- 
tion of Sei > James Pearson, M.A. 
Fleetwood, April, 1885. 


MINERAL OILS AS DOMESTIO ILLU- 
MINANTS. 


(24208.]—Tue more extended use of liquid hydro- 
carbons as popular illuminants has been much 
retarded by a rather general misconception of their 
nature, and a mistaken classification of various sub- 
stances as one. Perhapsa few words of explanation 
in the most popular and simple form about these 
oils might be of some use, for although all that can 
be at present written on the subject has from time 
to time appeared in this journal, and is familiar to 
most of its readers, yet a little summarising of the 
matter may be convenient to some. 

Popularly, these oils may be conveniently classed 
and petroleum, though the one is a 
manufactured article and the other in its raw state 
isa natural production, yet, to all intents and 
purposes, the same observations refer to the use of 
oth. Now, in a general way, these oils (as far as 
their use by the public as illuminants is concerned) 
may be classed as benzoline,’’ water white, and 
“standard white.” The first is a highly volatile 
spirit, and should not under any circumstances be 
used in lamps as a domestic illuminant, as it gives 
off a very inflammable vapour at a comparatively 


216 


low temperature, and at present its storage and 
domestic use are rather dangerous. The second is 
the whitest and purest oil, and is retailed under 
various fancy names and prices, at from 50 per cent. 
to 150 per cent. profit, according to the clientèle of 
the vendor, and his aaa aa pushing its sale. 
The third is the Standard ite (the title be- 
longs in strictness to the Standard Company, but is 
here on)y used as an easily understood definition of 
a quality of oil made by many refiners). e 
speaking, these are the oils usually sold, and shoul 

at present prices be retailed at from 8d. to ls. per 


on. 
The popular idea of these oils ‘‘ blowing up” | bak 


must be at once dispelled on considering their 
nature. The oils themselves never can blow up“: 
only the vapour that is evolved from them at a high 
temperature can do this, and then only when mixed 
with a certain amount of atmospheric air, and as no 
good lamp of the present day is at all likely to heat 

the oil to this degree, all uneasiness on this subject 
should cease; the flashing point being roughly 
stated as over 150° in a close test, and a permanent 
a int of over 250° (see for fuller information 
shown that in the use of these oils there is no 
danger, the storage of same in private houses should 
cause DO uneasiness. 

The lamp, its fittings, and method of using it 
should next be considered, and among the vast 
number of these offered to the public, the specifica- 
tion of any particular make might be invidious. 
Let it suffice to say that in a general way they are 
all good enough for their purpose, the only object 
of these lines being to po ise the rationale of 
lamps in general, and assist consumers to use their 
own judgment in selecting such lamps as best suit 
their means and requirements. 

The present lamps may be best classed by the 
form of their wick, the double wick (Duplex), the 
flat wick, the round wick, so woven (reading lamps, 
&c,), the flat wick taking a circular form (Silber, 
&c.), the cord wick used for small lamps and in a 
large annular cluster (the Argand) ; there are also 
excellent lamp modifications of the above, and some 
with mechanical arrangements that consume no 
wick. As the comfort and usefulness of all these 
lamps depends entirely on the care and cleanliness 
of trimming and using them, a few observations on 
these points may be of assistance. 

In selecting a lamp, see that there is no openin 
in the fitting except the wick sheath. The fitting 
should fit the collar by a well-made screw of at 
least five threads; the container should be of as 
great a diameter and as shallow as possible, as few 
wicks will draw well for more than 4in. from their 
point of combustion. See that the collar is fixed 
airtight to the container. This prevents the escape 
and aération of vapour should it be generated, aud 
compels its consumption bythe flame; it also pre- 
vents the exudation of oil mentioned hereafter. 
The pinions for raising should be well made, aud 
have their teeth fine and , and where two are 
used they should be very evenly adjusted, as, if not, 
they raise one side of the wick faster than the other, 
oe the level of the light. The lamp-stands 
should be well weighted, and have a good broad 
base to render them firm and secure. 

More consideration than is generally accorded to 
it should be devoted to the chimney, the spona 
function of which is to cause a steady draught on 
the flame, and so insure its perfect combustion ; 
without this chimney (which was first accidentally 
discovered by the younger Argand) no lamp can give 
a steady or white light. No one can but wonder at 
the senseless way that perfectly unsuitable forms of 
glasses are applied to different makes of lamps— 
not only by the public and retailers, but even by 
the manufacturers, and many a goodlamp has from 

this cause alone been most unjustly condemned. 

In round-wicked lamps the chimneys mast be 
made with a shoulder, with or without a ‘‘ choke.” 
The latter, perhaps, is the best, for, though it 
may limit the diameter, it provides a larger fame 
of white light; in either the shoulder must 


be close (from jin. to gin.) above the head of the | this 


wick tube, and where the chimney carrier is 
fixed (that is not adjustable), care should be taken 
to provide chimneys so conditioned ; otherwise the 
light will be poor in quality and apt to dance. 
or Duplex lamps there can be no better 
chimney than that now sold. 
For e or small flat-wicked lamps there is 
no very good chimney at present sold, the 
square peg being made to fit the round hole ” ; the 
best form, however, is one made a good deal in the 
shape of the Duplex,“ that is, more cylindrical 
and less buibous than the usual form, and which 
can be bought in all sizes. The proper form would 
be an acute oval, choked like those used for round- 
wicked, lamps, only made oval; but fittings for 
this shape are nowhere made, nor one chimney of 
this form to be had, although in one Belgian glass- 
works there are over 300 patterns of lamp giasses. 
A general rule is to use as small a glass as 
will suit the flame; for small wicks and large 
bulbous chimneys are very often sold, in some cases 
1 to act as a compound of chimney and 
globe. The construction in such lamps is imperfect, 


. Vol. XXXIX., page 191). It being thus 
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and the atmosphere of the room is vitiated by the 
unconsumed products of the oil. 

The glass carrier and dome should be easily re- 
moved that the wick may be trimmed, and the 
sheath and ventage perforations properly cleaned. 
There are lamps sold where this dome is a fixture, 
and such can never give satisfaction or comfort in 


use. 

Though the consideration of the wick comes next 
in order, it is really of the first importance. This 
should be rather loosely woven, and, without being 
in apy way impacted, should well fill the sheath. 
Before putting it in the lamp, it should be well 
ed or dried at the fire; the least moisture pre- 
vents the oil readily rising in it; place it in the 
sheath from the container end, and when through, 
before being put in the oil, it should be burned at 
the end to give it a level edge. Scissors shauld 
not be used to trim the wick. This is best done 
with a flat hard brush, such as is used for washing 
hands, and is sold at 2d. or 3d. Raise the wick 
above the sheath, and brush off the charred part ; 
then, with the brush, trim it into an elliptical 
shape, like the section of a watchglass, taking care 
to keep the corners nice and round, and not to 
make the ellipse too high, or the wick will not burn 
at its full width. Keep the lamp well wiped with 
a soft cloth, and always light it with a wooden 
match or spill. 

When not using a lamp, keep it clean and empty, 
and when in use, but not lighted, keep the wick 
well down in the sheath, as the oil mounts it by 
capillary attraction; and if the wick is above the 
sheath, the oil flows imperceptibly over the top and 
extends all over the lamp until the container is 
quite voided, and much mischief done. This action 
gives rise to a very ignorant but popular belief that 
the oil percolates through the glass or metal. 

An oil drum, containing from five to ten 
gallons, should be provided in town, and one of a 
capacity of forty gallons (equivalent to a cask) for 
the ie as these oils should never be kept in 
wood. These drums should have a good sound 
tap, and the oil may be drawn off in the required 
quantities without any unpleasant dirt or smell; 
and any extensive retailer will sell the best oils in 
these quantities at from 8d. to 1s. per gallon. 

Chimneys can be bought quite good enough for 
general use by the dozen, at, for the large, such as 
1 from 3s. to 4s., and the smaller, like 


8 ing lamps, at from Is. to ls. 6d., and they 


are not a bit more likely to break than more expen- 
sive articles. When first lighting a lamp keep the 
wick low, until the chimney is well heated, then 
raise it to fall combustion, and keep it so while 
lighted ; no lamp should ever be turned down, or 
burned below its proper 5 

To extinguish a lamp do not blow it out; lower 
the wick into the sheath, and raise and lower it a 
few times quickly. The wick should always reach 
the bottom of the container, and though it may last 
months, should be often renewed. 

Doubtless all these observations are familiar to 
most people, some of whom may know very much 
more of the matter; the pity is that they do not 


impart this information. In the hopes of their doing 
so, these lines have been hasti 7 put together. 
They do not pretend to any fuller Knowledge than 


is supplied by familiarity with the subject, and are 
only addressed to the general users of these lampe, 
who, suffering from various inconveniences in their 
use, do not readily perceive any simple means of 
remedying them. J. B. 


MINERAL-OIL LAMPS. 


[24209.]—It would be of great advantage to 
readers if correspondents could confine themselves 
strictly to the point at issue, which in this case is 
the respective merits or demerits of glass or metal 
containers. 

Mr. G. B. Postlethwaite, in his championship of 
‘ paraffin oil, must be well aware that that is the 
popular name of all hydrocarbons, as in this form 
they were first introduced by Mr. Young, and in 
is sense I am sure Sir Fredk. Abel spoke. Further 
on, to refute my argument (which has reference 
only to English domestic lampe), he instances oil 
stoves, optical lamps, and American etreet lamps, 
all burned under other conditions. While combat- 
ing my assertions, he goes out of his way to prove 
me right by admitting the advisability of using a 
cork washer at the collar, which is quite un- 
necessary in glass containers, as they do not heat. 

. have been general and impartial: 
All the replies (except Col. Shakespear’s) have been 
particular and interested, advocuting as they do 
some special lamp or oil, and directly or sug- 
gestively hinting at the danger (f) of others. 


ENGINE MAKING AT HOME—REPAIR- 
ING BOILERS—MODEL TUG BOILER, 
&o. 

[24210.]}—IT gives me much pleasure to observe 

that “J. H.” has kindly assisted my desire to 

ventilate and discuss matters relating to an amateur’s 
engine. The interchange of ideas with a practical 
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and gentlemanly correspondent isnot only a pleasure 
to the parties themselves, but elicits many i 
points of general interest ; thus, such a discussion 
resolves itself into an exchange of ideas, alike bene- 
fiting all interested. 

Now, as our friend thus very fairly answers my 
friendly criticisms, he -has brought to the front 
another practical point. Insome horizontal engines 
I designed for a small maker the very point be 
raises was mentioned—vir., that the hooded end and 
the core box for it must be arranged to form the 
stuffiog box in the core box. My friend in question 
had some misgivings as to this, and I suggested two 
modifications that at once got over the difficulty. 
One was to cast the cylinders, which were never 
more than fin. stroke, with the oue end cast on the 
gland, being, of course, cast with the end and easy 
to get at or to form the front end as follows: the 
hooding was cast out, and subsequently bored out 
ina recessed ring. Into, this recess went a disc, 
having tho piston-rod gland on it, The cylinder. 
when bolted on by its flanges, was maintai 
central by a rib on the loose cover, and as it was 
drawn up made a joint with it at the same time 
that it was bolted to the hooding. These engines 
had also another modification—the guide was a 
modification of Fig. 4, the modification being that 
instead of plahing out the path for the guide block, 
a semi-circular path was used, which was bored out 
at the same time as the flange on the hooding. The 
centre line of the cylicder was thus very much 
loweredand the thrust broughtin a more favourable 
position. The guide shore having been turned also 
the guide stripe were simply flat ones of rectangular 
section. As far asa practical job goes, I must say 
that Fig. 6 is very good indeed, the crosshead shce 
being made adjustable to take up wear. 

I must certainly say that the way J. H.” has 
treated the matter is exceedingly practical. No 
doubt the bed he shows is, as he states, so simple that 
any amateur would experience no difficulty. This 
is a great point in construction. And I would wish to 
bear porsona testimony that the reasons given by 
him show that the subject has been most thoroughly 
thought out by him, and he is clearly entitled to the 
sincere thanks of the readers of this journal, and I 
trust they will not be niggardly bestowed. 

Has Os taken into consideration when he 
writes on the subject of repairing shot holes in a 
boiler, at p. 193, that the completion of the work in 
the shortest possible time is of the greatest im- 
portance? He asks me how I should like to get 
inside. Well, my answer would be that it is not 
essential to get inside at all, and I mention the 
manhole as giving egress, as showing that, on a 
pinch, a man could be sent inside to assist. The 

olding up can be done from the outside ; therefore 
& man inside is not an absolute necessity. Now, to 
drill and tap holes ia the boiler shell is a job t 
would take some time, and even then there is tte 
making of a joint and screwing up. The piece that 
« O4” would propose to fix on the boiler would also 
be outside, so that the pressure within would be 
resisted by the screwed pins only. In the plan I 
named, the strain is borne by the piece of plate 
itself, the outside piece being used to draw the joint 
up with; so that in my example the repair is as 
strong as any manhole joint cau be, being an exact 
equivalent. If studs or bolts screwing into the 
thickness of the boiler shell be so simple and 
effective, then why are manholes not made so 
instead of fitting against the inside exactly as I say 2 

I can quite understand the idea that is floating in 
the mind of Os.“ But I can tell him of a much 
more nasty job than going inside a boiler to hold up 
whilst the joint is being drawn up, aud I have h 
personal experience of it. It is going into the 
return of a large boiler to plug up a burst tube. 
Now this isa job I don’t care for. It may be 
instructive to our friend, so I will briefly describe 
it: A tube having burst, the water is blown oat. 
The steam jet ie started, and as much air sent 
through the boiler to bo repaired as possible. The 
fire bars are pulled out, and in you go into an 
atmosphere heated to something terrible. With 
the aid of a short-handled sledge or a heavy fitter’s 
hammer you drive in the wood plug, which yoa 
have prepared, into the end of the burst tube; a 
blow or two to drive it in steam tight, and you are 
frequently even then dragged out by your heels by 
your firemen next door to fainting, The patent 
tube stoppers were not in use in my time, so that it 
meant going in in person. Now has Os” ever 


done this? I have, and would do it again if occa- 


sion needed. Here we have, in my opinion, a job 
that is done under conditions still more trying 

sending an Arab fireman into a boiler, the Arab 
being able to bear with impunity a far greater heat 
than the writer. And we have also another factor 
in the case. It is that the plates and boiler 
originally mentioned could readily have been cooled 
by copious volumes of water whilst the covering 
late that friend “Os” mentions was drilled cith 
clearing holes. In my case the boilers were empty 
only, and were not cooled by water sent in for that 
purpose. In repairing shut holes, when I have 
been present, water was plentifully sent in by either 
a hand pump or in buckets, and the temperature 
quickly reduced so that it was bearable, to blacka 
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at any rate. I do not wish, nay, I will not say, 
anything that may even savour of an acidulous 
reply to Oe“ ; but perhaps he would not mind my 
asking him: Has he ever, in person, dealt with a 
burst tube asI describe? And he also had prac- 
tical experience in stopping shot holes in a boiler ? 
If he has not, I have, and can speak from what I 
have gone through in person, and the ordeal in 
either instance is not nice. I have seen some 
practical repairing of war ships that would surprise 
many of our friends, The gentlemen of England, 
who stay at home at ease.“ <5 

In referring back for another matter, I chanced 
to see the reply on p. 153 (query 56240). Surely 
our friend J. Anstie mast have made a mistake on 
the question of tubes. He advises 40 tubes, 7-16in. 
diam. outside, and about 9 in. long. Surely he must 
know that such small-bore tubes are practicall 
useless, as, allowing for metal, the clear 
only be at mest about jin. diam. Again he discards 
a steam dome, yet has for water and steam but 
lłin. over the firebox crown. The engines also, 
ia my opinion, are far too small to get the maximum 
s out of the hull. I certainly think our friend 
must have made a mistake in respect of the space 
for steam and water, whilst the steampipe, jin. 
bore, is none too large. It is very easy in writing 
off a quantity of figure dimensions to make a mis- 
take, and I fancy this must be so. 
safety-vaive for a boiler with a large furnace in it, 


as he mentions, seems very small, especially if life 
ump on the engines 
riven at the speed I 
should want to run them at, I don’t think the pump 
Certainly it must be a 


is worth anything. Nowa 
looks well, but if they were 


would do much feeding. 
better one than I have been able to get as yet, 


especially when it has a jin. plunge and only jin. 


stroke, and has to feed ree 60lb. steam pressure’ 
No doubt our friend will be able to tell us some- 


thing further. and, I should imagine, would see his 
have been trausposed. If not, I am certainly 
at a loss to understand his practice. Our friend 
must, and will, I am sure, take my remarks as 


figures 


friendly criticism, and, no doubt, will at bis con- 


venience afford some explanations of what seems to 


me unus Iavicta. 


THE MUSICAL SOALE. 


124211. —Ix letter 21096, No. 1048, I should have 
saia tune monochord to fenor viola C string, as tenor 
C rvally means an octave higher than I wish it to 
be understood. I have to ask the Editor’s forgive- 


uaaa for the error. 


New Cross, S.E. W. H. Elphick. 


NEW MIDLAND ENGINES. 


(24212.]—THERE bas been a deal of mischief made 


about the new Midland engines, but the letter of 
“ Locomotive Man,” p. 172, clears all up. It is as 
plain as daylight now that the engines are failures 
from one cause, and that is a bad one—shortness of 
heating surface. It is all very well, Sir, for all the 
blame to be pushed on to the drivers, just so that 
the truth shall not come out. 
culating of dimensions made a fearful mistake in 
patting on these little boilers, but let Aim have the 
e, not the drivers. I hear they are going to 
put a lot more tubes in the boilers now, after all 
is correspondence ; let us hope that plan will do 
good, and get more steam. 
It may be a matter of interest to your numerous 
readers to kuow that some more tubes have been 
put into the boilers of some of the new Midland 
pene, and it is an improvement; last week No. 
1676 ran the Scotch Express to time upon two occa- 
sions, taking the twelve coaches without any pilot. 
In looking over the Encuisu MECHANIO for a few 
years back, I notice that at that date our corre- 
spondentsa, Mr. Stretton or Meteor, always came 
forward to defend the 800 Midland engines if a 
word was said against them ; bat these two gentle- 
men do not seem to enter into this important matter 
of the 1675 class. Have these big engines no 
one who will come forth and do battle for them in 
the “E. M.“? Irather expected that with bi 
cylinders and Joy’s gear we rhould have had 8884 
results. Midiand. 


BRAILWAY-AXLE LUBRICANTS. 
(24213.]—THERE is a subject that might, with 
profit, be discussed in your columns; it is the 


question of railway-axle lubrication, and the points 
l should like to see settled are :— 


Ist. Which is the better lubricant, grease or 


oil P 
2nd. What is the best form of axle box ? 


„rd. The successes as regards capillary attrac- 


tion, and the arrangements for dropping the oil 


upon the axle. ‘Lubricant. 


CONTINUOUS BRAKES. 


(24214.]—Te return relating to continuous 
brakes in use to 3lst December, 1884, has recently 
been published ; but, unfortunately, like its pre- 
decessors, it furnishes evidence that at present there 


re would |. 


Again, the 
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Engines l 
Engines | fitted with | Carriages, leaned ; 
fitted with apparatus | &c.,fitted | itk pipes Miles run. 
: : ; 
brakes. ir oe with brakes. chains, &o. 
. | 
wi es w appear 
to comply with the conditions of | | 3,066 90 19,047 4,037 31,953,436 
Boardol ee T . e 
Total amount fitted with brakes ) | 
which do not comply with the } | 1,111 482 ` 13,006 3,049 21,854,973 
conditions Caccceccnvreccececesece 
— 8 wt Nas Ly — 
Total Tele cis ĩo A esea ninsa 4,749 j 39,138 
Not fitted with auy continuous À 
sa a S P T T 1,705 ‘ 11,374 16,881,925 
Total passenger rolling-stock there- 
„ ewe keoscaseensdacenes 6,454 50,512 


is no prospect of the adoption of one 
and t several com 


efficient b 


has considerably improved the form of the re- 
turn by placing engines and vehicles which are 
fitted with brakes complete in different columns from 
those which have apparatus for working or 
through pipes or chains only; the percentage of 
vehicles and mileage on each railway is also valuable 
information. 

The above tabulated statement shows the amount 
of rolling-stock fitted and unfitted on 3let Decem- 
ber, 1884. a 

The above figures show very plainly that the 
majority of railway companies are not making suffi- 
cient progress, for out of a total of 6,454 engines only 
3,066 have brakes which even appear > to be 
efficient, and of 50,612 vehicles only 19,047 profess 
to have those brakes, and it must also be remem- 
bered that (to use the words of the return) some 
of the brakes so returned but very im 
that designation.” For instance, the North London 
Company returns 83 engines and 560 vehicles fitted 
with Clark and Webb’s chain brake as fulfilling 
the “‘ conditions’’ of the Board of Trade. It is not 
necessary for me to say that it does nothing of the 
kind. Then, again, the Midland and Great Western 
Companies take credit for a large number of engines 


rfeotly fulfil 


fitted with non · automatie steam brakes, and vehicles 
provided with that most dangerous of all appliances 
—the Clayton two-minute leak-off system. 

No person can honestly say that the leak-off ” 
brake is safe, nor that it fulfils thoee well-known 
and excellent conditions contained in the circular 
of 30th August, 1877. 

Having given the total amount of stock fitted, 


reference should now be made to the actual pro- 


The following table shows the total number of | 
engines and vehicles which were fitted with each 


Whoever did the cal- | Frees. 


system during the half-year ending 31st December, 
1884 :— 


Name of Brake. Engines. | Vehicles. 


*Westinghouse Automatic.. 
+Sander’s and Bolitho Auto- 
matic Vacuum..... ere TC 
Smith’s Automatic Vacuum. 
Clark and Webb’s Chain.... 
Smith’s Vacuum...... 
Neal 8 
Vacuum (L. aud N.-W.) 
Heberlein e 
Westinghouse Pressure 
All other System 


Totall . 


97 


In addition to the above, 25 goods engines on 
the North-Eastern Railwayhave been fitted with the 
Westinghouse brake. 

+The 64 engines fitted with Sander’s brake have 
non-automatic steam brakes. 


From these figures it will be seen that sufficient 
progress was not made during the last half-year, 
and it must also be remembered that a large amount 
of stock returned as fitted in the six months is 
nothing more than a change of system. The London 
and North-Western Company a to have 
fitted a large number of vehicles with the 
‘ Vacuum ” brake. This is not progress, as another 
brake—the Clark and Webb chain—is being taken 
off, and it is by no means certain that the new 
‘ simple vacuum is a better or safer appliance 
than the discarded ‘“‘ chain.“ 1 

The following table is obtained from a comparison 
of the last two returns, and shows that during the 


eS 


Renora system, half year the undermentioned brakes were 
ies are actually continuing | removed :— ‘ 
the absurd tice of fitting rolling-stock with in- 


Name of Brake. 


L. and N.-W. Ry., Chain. | 
West Coast Joint Stock 

G ˖˙²˙² * ²mLAAA ̃—ͤ 
Great Eastern Ry., Smith’s 


Vacuum 
Great Eastern Ry., Fay’s.. 
Lancashire and Yorkshire, 
Fay’s eeevuoseeseaeseee G@esesne 
Great Western, Smith’s 
Caledonian Ry., 
Mel 


Steel 
ane sss 


ed! 3 


10 


The fact that in six months companies should take 
off such a large number of inefficient brakes shows 
the absurdity of money having ever been thrown 
away upon fitting them. 

The most uusatisfactory part of the Return 
is again. that portion relating. to“ failures,” the 
information io many cases being either incorrect or 
absolutely false. 

The chester, Sheffield, and Lincolnshire 
Company reports an actual failure under tho 
head simp'y of delay. 

The Midland Company reports one case only of 
the failure of the two-minute leak -off vacuum, 

et it is a well-kuown fact that numbers of failures 
have taken place, causing trains to run past stations 
and signals. This is not hearsay evidence, as I have 
seen some cases and been in the trains; therefore to 
these I can speak with certainty. G 

At the Congress of the Amalgamated Society of 
Railway Servants, held at Bath last year, it was 
distinctly stated that failures were not reported 
by the companies, and nothing can confirm the 
truth of that statement more than the recently 
published return. Olement E. Stretton, 

Hon. Member A. S. Ry. Servants. 

Leicester, 2nd May. 


HOW TO MAKE UP A BET OF BESIST- 
ANCE COILS. 


2421 ö.] HAvmd received many letters asking 
for advice on the above subject, from those who 
have purchased the standard ohms which I adver- 
tised in this paper, I proceed to give the informa- 
tion publicly, trusting that it may be of general 
interest. 

Although coils may be made up without the use 
of a Wheatstone’s bridge, yet the employment of 
this latter will greatly facilitate operations, and 
will conduce to greater exactitude. A simple bridge, 
which is perfectly suitable for this purpose, may be 
made from a piece of dry, well-seasoned pine, 


about 16in. long, by 4in. wide, and g in. thick. After 


being planed up true, this may be stained and var- 
nished. A strip of copper, about 12in. long by 
sin. thick and lin. wide, is screwed down against 
one edge of the upper face of the board, leaving 
2in. at each end uncovered. 

Two strips of the same copper, lin. wide, but 
only 4in. long, are now to be fastened down to the 
board, across its width, one at each end. This 
leaves a gap between the long strip, and the two 
short ones, of birch, at each end of this board. Ten 
small telephone binding screws are now provided, 
and inserted : First (a) one in the centre of the 12in. 
strip of copper. (To this one pole of the battery is 
afterwards connected). (ò, 5), one at each extre- 
mity of the 12in. strip. 

Secondly (c, c, c, c), one at each top corner of the 
4in. stripe, facing the 12in. strip; and lastly (g, 
one in the centre of the lower extremity of the 
4in. strips. Between these latter two about l4in, 
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of ak soft iron 8 oan be gash when 

require passing through one binding-screw 

hole: clamping, passing through the hole in the 

oppone binding-screw, pulling pretty tight, and 
en tightening up this latter screw. 

Before putting the iron wire in its place, a simple 
form of contact is slid on the wire, by which 
contact with the other pole of the battery is made 
when required at any given point along this 
stretched wire. This consists in ẹ little iuolined 
plane of wood, on the highest portion of which a 
binding-screw (for attachment to battery) is fixed. 
This screws down upon a flat, thin spring, which, 
on bein yi makes contact with the wire. 

Now for the way of using this bridge. Connect 
one pole of the battery with the sliding contact 
(which must stand at exactly arated between the 
two arms of the bridge) and the other pole with 
the binding-screw in the centre of the 12in. strip. 
(N.B.—The battery had botter be a Daniell, 
charged with sulphate of zinc, in order to be very 
constant.) A fairly sensitive galvanometer should 
now be connected to the two outer binding-screws 
at the farther end of the 4in. strips. A standard 
ohm is now placed in the gap between the long 
strip and one of the short strips, and oon- 
nected to both by means of the binding-screws. 
A len of the wire which it is desired 
to make up into a coil is now placed in 
the remaining gap, and connected up in the same 
manner. The key of the shifting contact is now 
momentarily depressed, so as to allow a current 
from the battery to pass. If the trial wire is of the 
correct length between the gap, no deflection of the 
gaivenometsr takes place, as the standard ohm and 

o said wire balance each other; but if a deflection 
is shown to either side, the sliding contact is abifted 
to the one side or other, and depressed until balance 
is obtained, then by noticing on which side the 
oes resistance = peer a i Aedes ape ‘eft 

o lon piece o n wire ori or 
of the sliding contact), it is easily seen whether too 
much, or too little, wire has been placed between 
the gap. This length, making allowance also for 
the length req for soldering, or otherwise 
fastening to the copper poles, or binding screws of 
the desired ooil, may now be cut off, the wire folded 
once on itself, to prevent self-induction, and wound 
round a reel, the two free ends being soldered 

with rosin as a flux, not chloride of zinc) to the 
terminals. Before astata soldering do 
che reel and its connections should be again p 
in the bridge to insure perfect accuracy. It is 
neediess to say that the wire should be German 
silver, insulated with silk, and well ned. 

From the l-ohm just made, a 2-ohm and a 5 
ean y be measured, and from any number 
up to thousands can be constructed. A convenient 
set consists of an arrangement of 1, 2, 2,5, 5, 10 
20, 30, Ko., up to 100, double the hundreds, and 
also the thousands. 8. Bottone. 


THE NEW THEORY. 


(24216.]—I¥r J. L. Gordon ez pec 
English Mechanic to believe his theory, I trust he 
is mistaken. As jokes are out of place in this 
paper, I suppose we must try to look soher while 
we argue about the ‘‘ expansion of energy and the 
. 1 of atoms.“ 

J fear the law of the expansion of energy has 
mot been properly investigated, for I have never 
3 nding the coefficient of expansion in 
an . 

I am quite at a loss to see how dynamos can 
generate a current of the ‘‘fleeting H.” Perhaps 
“J. L. G.” can tell me at Tai pan of a dynamo 
circuit is the H evolved, or wha of a thermo- 
pile generates the fleeting H”? He, of course, 
with that delicate instinct which leads him to such 
correct conclusions in the fleld of mechanics, will 
have a better chance of solving these problems than 
we who depend solely on reason. 

It is alleged that the intense heat of the electric 
arc is caused by the hydrogen burning. Suppose 
that the wires of the eae are charged with a 
timited number of hydrogen molecules, the arc 
would rapidly burr the H, and the dynamo would 
cease to Rive a current. If I may be allowed to 
tender a little advice to this dashing theorist, I 
would say—First. Study the first principles of 
chemistry, and learn that an atom cannot exist free 
in nature, and, second, before you write a book on 
your new theory, Jearn that whenever a current 
passes through a wire, heat is evolved. 

A. H. B. 


any sane 


A DISAPPOINTMENT. 


[24217.]—Szxrva ‘‘Montmartre’s”’ kind offer 
anent opera-glasses of high power—a great de- 
deeideratum—I wrote, inclosing £2 16s. 6d., for a 
glass of superior manufacture,” mentioned in a 
former reply to the secretary of the A. and N. Co- 
operative Society. In answer, I received back the 
money, with the intimation that the rules of the 
society do not admit of goods being supplied to 
non-members. As I mentioned the advertisement 
in the ENncLisH MkCHANIC, there must have been 


some misunderstanding. I am much disappointed, 
as I expected to bein the enjoyment of a treat by 
this time. G. Dickson. 


LATHE MATTERS. 


(24218.j]—Wuar “J. K. P.” bas told us of his 
mae „touch makes me long to know more. 
Will he kindly describe the process, and say a word 
as to the degree of accuracy before and after the 
operation ? 

The question in eur minds must be, If . J. K. P.“ 
can e a mandrel nose with a screw so perfect 
that it will enable chucks to be ex le with- 
out the need of a cylindrical fitting, why cannot 
Mr. Evans or other first-rate workmen do the 
same? Then the suspicion that he may be con- 
tented with a less degree of accuracy forces itself 
upon the mind; but does not satisfy those who 
have been accustomed to think of him as repre- 
senting the highest attainable accuracy of work- 
mauship. 

Does J. K. P.” use any methods that are un- 
known to other workmen? Can we adopt some 
test by which the accuracy of the results of the two 
methods under discussion can be compared ? 

I should much like to see the drawing of the front 
slide lathe in the Machinist mentioned by Mr. 
Myall. Can the number for March 7th be obtained 
in this country, or will he lend it to ii 


F. 
32, St. James’s-road, Tunbridge Wells. 


REPLIES TO QUERIES, 


— 

%% In their answers, Correspondents are respost» 

fu ýy reguested to mention, in sash instances, the til . 
number ef the query asked. 


(54825. | Balt, &c.—I am not at all surprised 
that F. W. H.” never heard of ‘‘oorn and baked 
cakes of bread having been found fossilised in the 
geological strata.’ I never heard of it either 
nor I suppose anybody else, and why F. W. H.” 
should have introduced the geological strata is 
more than I can tell. The remains of man that I 
referred to were what has been found at the Swiss 
Lake Dwellings, and them as showing 
that those men were not primitive, although they 
were so early as to cee to the ice border at 
the time the Glacial period was moving off from 
that and the northern part of Earope, and amon 
an sere at Rosenhausen beds ai 0 
bronze, pieces of pottery, portions of woven clo 
and some crucibles, one of them having a cai 
bead of copper in ‘it. At Wangen were found 
quantities of corn, baked cakes of bread, flax, and 
1 stone axes. I suppose this will be enough. 
the following answer (54825) by Nun. 

Dor.,” he seems to object toa s creation for 
the different food plants, and says: It is much 
easier to believe that they have been developed b 
cultivation.” But supposing they were so devel: d 
it does not take away the need of a special oreation, 
because if the different qualities which go to make 
‘up the various plants had not been in the originals, 
they could never have been developed, according 
to the law that you cannot get out of anything 
what’s not in it, so that we are just where we were. 
— DENS. 

oes —Hexagonal Parts of Globe- Valve. 
—If you have the means of attaching a horizontal 
ee on your slide-rest, you could bolt the 
globe-valve on it and sha the hexagon with a 
milling tool held in a suitable chuck. G. J. L.'s” 
much-abused Unlimited Liability Lathe’? (Vol. 
XXXVIII. p. 507) would probably be useful, in 
default of special tools.—GLartron. 


(65535.J)—Boiler Ohimneys.— Rankine gives u 
area of grate as the area of chimney ; Bourne gives 
as Boulton and Watt’s rule: Area of chimney in 
square inches— 

a Ib. coal burnt per hour x 12 
4/ height in toet 
There are many others. The chimney should be 
equal to the sum of the areas of the chimneys 
which would be required if each boiler had its own. 


Molesworth gives arule similar to Bourhe’s, but 
subetitutes 15 for 12.—GLATTON. 


{65565.])—Cone Pedals.— Yes, there is a bend- 
ing strees due to the pressure of the foot. I have 
not an opportunity of measuring one; but I think 
the pin on which a bicycle pedal turns is about jin. 
diameter.— GLaTTon. l 


[5563t.].—Eagine Boiler.—This is too big a job 
to undertake without special tools. The valve you 
eketch is faulty in several respects: it is unbalanced, 
and would not work freely: the rectangular section 
is bad for strength. You do not say what pressure 
you wish to work at. jin. plate would do (if care- 
fully riveted with double riveting for longitudinal 
seams) to work at 50lb. per square inch, the best 


late being used. Could you bend and punch or 
plate of this or a greater thickness ?—GLATTON. 


(55700.|—Streneth of Shafting.—I was glad 
to see G. O. T.“ letter: his is a far simpler 
demonstration than mine. He will see that the 
mistakes he refers to were slips of the pen, which I 
oorrected as soon as they appeared.—GLATToN. 


155700. — Strength of Shafting.—On reading 
6% Glatton’s reply to this query in the “E M.” 
for April 24th, I noticed several clerical errors in 


the concluding sentences; but the preceding portions 
of the answer made the meaning of the writer so 
clear, that I did not think the mistake required aor- 
rection. Another correspondent signing himself 
“G. O. T.,’? who has evidently read only that 
part of the reply in which the slip of the pen 
occurred, seems to suppose that the whole answer 
must necessarily be wrong The new ‘‘ demon- 
stration ” is, however, far leas satisfactory than the 
one already given by Glatton; and I think, i 
common fairness, ‘‘ G. O. T.,“ when he wishes to 
ose as a critic, should in future refrain from alash- 
og at isolated sentences until he has taken the 
trouble to read the context.— Baccuus. 


[55700.]—Strength of Shafting.—To ‘‘ GLAT- 
Ton.’’—In your reply to me in Ours of the 24th 
ult., you say if I work out the power again, I shall 
find I have made a mistake; the 6in. shaft comes 
out exactly nine times as strong as the 2in. one; 
but do you not, in your correction made in 
issue, prove that I was right? I stated a 2in. shaft 
at 20 revs. by your rule gave 4°47 h.p., and a 6in. 
shaft at 20 revs. gave 121 h.p., which is exactly 27 
times the power of the former, and does not this 


B 


(65717.]—Agrioultural.—I do not know the 
rule; but if H. Hannen likes to give the usual 
proportions of such heaps, I might put him in the 
way of making a rule for himself. —GuLatrTon. 


(55875 J—OCupola Blast. — To Irvicra.’’— 
Some matters of further experiment have caused a 
delay in my reply to this querist. But I now inclose 
a sketch (not to scale) of the cupola in question. 


A is the cupola of usual construction, with the ex- 
ception that the top is closed, and the coke and 
charges of iron are fed in through the door B. The hot 
gases are taken off by a bent pipe and then down- 
wards. The vertical down pipe is surrounded by a 
light outer casing, leaving an annular air space 
between the down pipe and the casing; at the 
bottom at C is a steam jet fitted with a faced cone, 
so that the jet itself is an annular one. The steam 
pipe enters at D. At E is one of a series of large 
air inlet ports. And at F a similar set of double 
the number but of much less size. All the inlet 
ports have flap lids, which are made to hang more 
or less open by a chain aud hook. O is the usual 
door through which after the blow the contents are 
raked out. The sizes of both E and F are entirely 
dependent on the size of the cupola iteelf. Much 
good has in practice resulted from the addition of 
the aunular casing round the down pipe. H is 
carried to any convenient chimney or fiue. Some 
little management is wanted at first or a mass of 
partly melted iron Would form at one of the blast 
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holes E or F. But in practice, as soon as this is 

observed the lid is closed, and in a few minutes the 

fired iron disappears. I shall be, of course, 

ppy to afford any other information I may have 

on subject, as the rough sketch only explains 
the rudimentary idea.—Invicta. 


55897.) Internal Resistance of Battery. 
— The E M. F. of a Bunsen cell will be considerably 
lessened by using sal-ammoniac in the zino com- 
partment —that is instead of sulphuric acid diluted 
on account of the action of the sal-ammoniac on 
the zinc being so much lees intense than that of the 
sulphuric acid, I should think that the internal 
resistance would not be affected or if anything 
reduced by using sal-ammoniac. Surely ‘“‘ Bunsen ” 
might find out by experiment what quantity of 
erystals of bichromate of potash to add to the nitric 
acid; about joz. to a pint will be sufficient. I 
ehould think that the ten cells all connected in 
series would only light two 6 c.p. lamps, if that. I 
should advise Bunsen to join the other set of 
five cells in series. I think he will get the required 
result. The multiple system of connecting ocells is 
only intended to be used when the external resist- 
ance is less than the internal resistance. The 
connecting of a battery in series, called an arrange- 
ment for intensity, is used to overcome a great 
external resistance, the best results, however, being 
obtained when the external and internal resistances 
about balance each other.—J. Kean, Northampton. 


[65962.)—Gas Reaction Wheel (U. a.) How 
do you make the joint gas-tight? I should think 
a mercury trough with an inverted bell dipping in 
it, both made of iron, would make as free a joint as 
anything. I do not know how those I have seen 
ia the shop windows were made, but I think the 
length of arm is about right.—GLATTON. 


(56025.] — Trueing Grindstone. — Patent 
Law.—As it is now quite settled that we may 
make a patented article for experiment (p. 195), I 
may jost as well say that I have not ignored the 
prohibition in the grant, and, as mentioned on 
p. 174, quite appreciate the difference between the 

ting and the prohibition clause, even to splittin g 

e hair between make, use, exercise, and vend, 
and make, use, exercise, or vend.“ I wanted to 
show that one must not make use of a nted 
invention, and had no occasion to explain all the 
prohibitions against selling, &o.— Nux. Don. 

„ have read Nun. 
Dor. “'s letter, p. 196. I see that he is driven to 
support his argument by suggesting that bronze, 
when melted ina cupola in which iron has been 
melted, will contain a trace of iron, which improves 
it. Still, thie was an accidental incorporation of 
iron with the bronze. In Dr. Ure bronze for cannon 
is stated to be copper and tin (see p. 460, edition of 
1861). The title Gun-Metal does not occur in 
my edition of Ure; bat under title Artillery, 
p. 202, occurs a sub-heading, ‘‘ Cannon of Bronze,“ 
and at p. 203 it states these guns present every 
variation of copper and tin from 7Cu + Sa up to 
83Cu + 484. Again, at same page (203), Brass 
ordnance are made of what is called gun-metal, 10 
pee of copper and 1 of tin.“ But Nun. Dor.” 

gone far away from the original question—viz. 
whether gun-metal, as ordinarily known and used 
ina workshop, contains iron? In other words, if I 
order a chuck, or other casting, to be made of gun- 
meta], should I geta casting which (except by the 
accident of the alloy having been melted in a 
_ cupola in which iron been melted) contains iron 
as one: 85 the alloys? Is not this the true question ? 


(56112.]|—Testing for Arsenic in Wallpaper. 
—Mr. J. Kean, in his reply to my critique, states 
that the query was not how to distinguish arsenic 
from antimony, and that antimony does not find a 
place as a colouring matter in paper. Granted 
that it isso. But he must not forget that an in- 
experienced person would not hesitate to apply the 
test in any other case in which he might suspect 
the presence of arsenic, for he would naturally 
think that if the test was good enough for the pre- 
sence of arsenic in wallpaper, it should be equally 
good in any other case, and which case wight con- 
tain antimony instead of arsenic, aud obtaining 
the result as described by Mr. Kean, would at 
once conclude that arsenic was present. Mr. Kean 
must know that some, at least, of the subscribers 
to our well-known paper are not so well coached 
ia chemistry as himself, and I contend that to make 
his ey oopa he should have pointed out the 
error which could be made by the use of Marsh’s 
test by an inexperienced person; and it was to 
avoid this that I pointed out what I thought Mr. 
Kean overlooked, but not with the object of casting 
ey reflection upon him, or of raising a discussion. 
—R. FORREST, St. Helen’s. 


[56271.]—Portable Engine. — TO Invicta.” 
Pray no thanks. It is always a 5 to help 
an amateur. And if you will recollect, there is a 
proverb“ That it is as much a pleasure to give as 
to receive.’”? Therefore, all I can do to assist you 
at any time, you are most 5 to. 22 
answer your question properly, 1 must again 
the e of our e friend, tbe Editor, 
for space for another sketch. Now, the firebox is 


§6209.] Sunshine Recorder. There are some 
notes on the various sunshine recorders in Vol. XXX. 
p. 476, and the correspondent can see one at almost 
any philosophical instrument makers.—CYBRBAX. 


[56223.] — Grinding and Polishing Plate 
Glass.— This querist wants something like a lapsi- 
dary’s mili; but, of course, he will find full details 
in the papers on grinding and polishing glass 
specula.—J. T. M. 

[56225.]—Bpray.—Surely, this is a very comical 
query. The apparatus ought to have acted,” 
says the querist, but it didn’t; and he expects that 
some one will be able to tell him why, when, as the 
matter stands, it is a puzzle to conceive what the 
apparatus can possibly be like.—E. G. M. 


[56226.] — Frame Gilding. — If this querist 
would look through back volumes, he would find 
much information on the subject ; but as he asks 
whether there is any book, I may tell him there is 
the Practical Carver and Gilder’s Gaide.”— 
FRAME-MAKER. 


[56229.]—Oholera Bacillus.— The ‘‘ scientific 

t” regarding the alleged cholera ” bacillus 

is just simply that nothing definite is known. The 

comma bacilli are at present discharged with a 

1 of not guilty,” or not proven.“ Nux. 
OR. 


56233.]J— Intensity Ooil.—If this querist will 
only take the trouble to refer to back numbers, he 
will find that he must try for himself. Noone can 
answer such questions, except by stating what has 
bosn doue with other coils, without trying.— Nun. 

R. è 


simply a portion of the furnace-tube, in which no 
cross water tubes are fitted. A is the firedoor and 
fittings, bolted to the front plate of the boiler. B 
aro firebars cast in one, with a bridge piece as 
shown ; the bottom part filling the curve of the 
furnace-tube. -A piece of fireclay C rests on the 
bar ends, and prevents the intonse heat distorting 
the vertical bridge. At the front end the bars are 
carried by a bar across the furnace D, and to this a 
bolt or cast projection secures the bars B, so that 
in stoking you do not push the entire erection down 


(56234.]—Wimshurst Machine.—This machine 
does not depend for its efficiency on the thickness 
of the glass discs, but it looks better to have them 
ground on the edge. The current generated is 
not a current at all; but the sparks follow one 
another with sufficient frequency and intensity to 
vaporise metals. Suppose “ Spectrum ” reads up 
the subject of static electricity in one of the text- 
booka.— NEMO. 


[56242.]— Relation of I. M. F. of Dynamos to 
their Size and Speed. In order to express the 
E. M. F. of a dynamo quantitatively— 


Let M = the intensity of the magnetio field, the 
unit of which equals 10° centimetre 
gramme second units. 

R = No of revolutions of armature per second. 
N = No. of turns of conductor on armature. 
Ac ais in square centimetres inclosed by one 

arn. 


Then, electromotive force in volts = 4 RMNA. 
In practice the intensity of the magnetic field is 
only to be obtained by experiment, as no mathe- 
matical formula can accurately. express it, depend- 
ing as it does on the quality and quantity of the 
iron, the shape of the magnets and pr pieces, the 
shape and position of the ooils, the magnetising 
current, also the quantity of iron in the armature. 
The on method of characteristic curves forms 
a valuable 5 aid to the construction and 
perfection of these machines. I have this week 
measured some Siemens dynamos, of which the fol- 
lowing particulars will show the influence of in- 
creasivg the quantity of iron. In these machines 
the field-maguets are formed of rectangular bars 
of best wrought iron, six on each side, united by a 
oke of cast iron at each end. The middles are 
t out in a circle, forming two consequent poles 
around the armature. The first machine giving a 
current of 60 ampères and an E. M. F. of 60 voltsat 
1,010 revolutions per minute. Height, 30in. 
F.M.’s contain 668 cubic inches of iron = 149lb. 
Compound wound. The next machine, also peed 


be used, say, 251b. to 301b., or so, the length of fire- 
bars should be equal to the diameter of the furnace- 
tube—or Jin. long. Iu starting a fire in such a 
boiler, a a 3 aie we w for household 
purposes, is a very g, and is a long wa 
superior to paper and sticks. Cover the bars wi 
coal the size of hazel nuts, and put the fire-lighter 
next the fire-door, poe it round with more coal ; 
apply a match, and you will soon find a good fire, 
anil steam rising quickly.—Invicta. i 

[66291.] — Wheatstone’s Bridge.— Twelve 
No. 2 ché cells would be most suitable for 
testing the resistances named with 1,000 ohms out 
in anh of the back arms of bridge known as A and 
C; multiply the resistance which is out in the three 
front arms, B by C, and divide by A, which is the 
total measurement. In testing short lengths of 
wire, great care must be exercised not to apply the 
battery current too long ; otherwise the bridge coils 
will become heated, and their resistance will be 
increased.— J. C. BARTER. 


the of the wick-holder into an oval form, an 

using ball-cotton wick, you will obtain a clear blue 
flame, with but little smell, and no trouble of 
trimming. I have made one from the lower half 
of a condensed milk-can, with the wick-holder of this 


shape and size (section) CD and nearer one 


side for convenience in using. With thislamp I get a 
flame, the inner blue part of which is 2in. long, 
and from the burner to the extreme end of the 
outer, almost invisible flame, Sin. or gin. I find 
this little lamp extremely handy and clean. It is 
doubtful, , whether it gives quite the 
amount of heat to be got from a lamp burning 
olive oil, and upon this point I should like to have 
the opinion of someone who has tried it. If any- 
one will tell me his experience I sball be much 
obliged. While writing thie, I must thank Col. 
Ross for his kind and detailed reply to my last 
letter.—W. BEVINS. 


current of 60 ampères and 60 volts, but ata 
of only 730 revolations minute. Height, 30in. 
F. M. “s contain 768 cubic inches of iron = 216lb. 
Compound wound. The third machine, giving a 
current of 60 ampéres and 100 volts, at a speed of 
900 revolutions. Height, 38in. F.M.’s contain 
1,200 cubic inches of iron = 336lb. Shunt wound. 
The armatures of these machines are similar, being 
Qin. in diameter by 12in. long; total weight, 1311b. 
They are wound with 20 coils, each coil of four 
layers of five wires each, forming 200 complete 
turns and a 40 part collector.—EuGENE Brown, 
Newcastle. 


(56245.]—Britannia Company's Foot-Power 
Circular Saw. Permit me to point out that, as 
the statement referred to is made by the company, 
they will no doubt have 8 in showing the 
querist that it is true. If anyone were to come 
forward and say he has seen the facts stated,“ 


“Z Y. X. would still deem them extraordinary, and | stand thus 


bably enter into argument about the perspective N Dao = 2 
156 189.]J— Books on Brickmaking.— Thomas P nd ene _ Vi6 x D 10 — 2.909 
Plunkett will find practical information on brick- ef the machine.—Essar. PS T6 64 0 


156246 ]—Legal.—This query is of no interest 
to anyone but the persons concerned, and 
«W, H. B.” would do well to consult a solicitor, 
giving him all the facts, and the opportunity to 
lea the leases and any agreements.—Lims o' 
TH’ Law. 


making in ‘‘ Bricks and Tiles,” by Dobson, pub- 
lished by Crosby Lockwood and Co., and in “A 
Practical Treatise on the Manufacture of Bricks 
Tiles, Terracotta, Ko., by C. Davis, published 
H. Carey Baird and Ço., Philadelphia. — 

. CHADWICK. 


The vinculum is on p. 198 prolonged beyond the 10, 
whereas it should have ended at the 10. Please 
correct, or your readers will be mystified and 
puzzled. Inthe (7) I find the figure 8 does not 
appear under y. Whether too low and the paper 
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did not get its due impression on the type, or became 
„pie,“ your overseer will best know. It should 


be, f = 2 . . (7).—TUBAL- KAIN. 


56346.]—Sellers' Sorew Thread. — Since 
writing you, I find two correspondents have replied 
to this. With all due respect to them, I do not 
believe they are right. I 
and could, if need supply a copy of the whole 
a tabular form, as publi by John W. Nystrom 
in his Pocket Book for Mechanics.” If we take 
the principle laid down by these two correspondents 
and simplify it, I believe they, as well as you, will 
eso its fallacy. All dimensions being inches 
pas 1 — where p is the pitch in inches, d the 
diameter in inches; ¢ = number of threads per 
inch. By Nystrom’s table, 6in. diameter has 24 


ve you my authority, 


i . 0 10 
threads per inch, using 25 ô becomes ß 
= 1-60 thread per inch. , 10. = 1-906 per inch, 


+ 
by table 23 per inch for bin. diameter; for 4in. 


r 5 = 235 per inch, and by table 3 per inch 
10 


for 3in. Para p 8:1765 per inch, and by table 3} 
per inch.—TusaL-Karn. A 


[56353.]—Planetarium.—I here give the num- 
ber of teeth to wheels for the above (I have copied 
them from an old work) that I thi answer 
inquiry. I have made a section and plan, partiy 
by copy aud partiy worked out, but fear it wi 
take up too much room for the E.M.; but will 
write you if you give your address—at any rate, I 


will give the numbers below : 
Proportion of 
Days of Orbit. te in 8 
§8° 83 : 20 Mercury 
224:7 62 : 32 Venus 
365-25 365:25 50 50 Earth 
686:9 40 : 75 Mars 
4332-5 7 83 Jupiter 
10759 3 5 : 148 Saturn 


The above numbers on wheels, under A, are to be 
fixed to spindle running thmugh them ; those under 
B on hollow spindles.— W. H. cx, New Cross. 


[66358.]—Chronio Cold.— With a large camel’s 
hair brush’ lubricate freely the interior of the 
nostrils with fresh olive oil, at the same time 
sniffing it ap until it gets well drawn into the 
throat. Do this many times a day. At first a little 
difficulty may be found as to inserting the brush as 
far as it should pass, both from a slight irritation 
it may at first produce, and also from nervousness. 
I have found this application for many years a 
most useful remedy against hay fever and the 
Gust: in sommier in travelling by rail or road.— 

K. L. E. 


56375.] —Microscopioal.—Hartzell’s method: 
Spread a small quantity on a slide as thinly and 
eveuly as possible, and allow to dry. Then pass 
slowly several times through Bunsen or spirit flame, 
and apply two or three drops of the following 
fuchsin solution: Carbolic acid, 16 minims, dis- 
solved in distilled water, $oz.; saturated alcoholic 
solution of fuchsin, }dr. Allow stain to remain on 

utum from three to five minutes. Wash slide 

oroughly in distilled water to remove excess of 
fuchsin, and then completely decolourise in a 
saturated solution of oxalicacid. Thoroughly wash 
again in distilled water, and allow to dry.. Mount 
in glycerín or balsam. With a power of 600 or 
600, the bacilli will appear as brilliant red rods on 
an uncoloured ground.—W. J. ABEL, B.A., &c. 


1 — Bichromate Battery for Lighting. 
—To Messrs. ‘‘ ACCUMULATOR ”’ AND ‘‘ BOBADIL.” 
—I passed over the question as to liquid-proof 
separate cells for this reason—that if you can get 
the liquid in the bichromate battery to circulate 
through the cells, the circulation prevents the 
battery from polarising so quickly 
otherwise do. But since you now intend using 10 
earthenware jars, no more need be said on this 

int. The sizeof your carbons and zincs will do; 

ut the latter should be jin. thick, and if you use 
two carbons for each zinc, apart from their size 
altogether. the E.M.F. of the battery will be in- 
creased. You can get a 10 c.p. Swan lamp of 10 
volts, of which fact Mr. J. Kean seems to be un- 
aware when he states in last week's reply that 26 
volta are required. I have used 10 c. p. lamps of 
14 volts by other makers. To prepare the solution 
dissolve bichromate of potash in hot water, in the 
proportion of 20z. of bichromate to one pint of 
water. When cold add about 20z. of sulphuric acid. 
The addition of the acid will generate heat; but 
when the solution is again cold it is ready for use. 
A more convenient preparation is to use what is 
known as Crystals for the bichromate battery, 
which is prepared by dissolving loz. of the crystals 
in 40z. of water, and the solution is at once ready 
for use. Your experiment is certainly a doubtful 


as it would | 
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one, and not only so, but troublesome and expen- 
sive, as most experiments are in the direction of 
producing electric light by batteries.— Bosanr. 


[56387.] — Medical Ooil.— Many thanks to 
“C. D. B.” for his reply. The cell I use is 4 zinos 
and 16 carbons, and I connect it to the usual coil, 
and apply the fluid to different parts of the body 
for the relief of rheumatism. Will “ C. D. R.” 
please say if I can ch with the bichromate of 
potash and sulphuric acid in this case ?— D. W. G. 


(56391.]|—Haydon’s Outter Bar.—I am now 
preparing for the pages of the ENGLISH MECHANIC 
a full account of the principles involved, mode of 
construction, and of grinding the cutters, and this 
will appear almost immediately, and will answer 
the 7 0 a 85 oo better than a short letter 
can do.— O. J. L. 


(56400.)—Harmonium.—I must apologise to 
the readers of Ours for having unintentionally 
made an error in my quotations of prices for certain 
fittings for a harmonium. The price of a set of 
reeds (five octaves) is 10s. 6d., and not 6s. 6d. as 
stated on p. 199. A really good pan for one row of 
reeds of 61 notes would cost between 8s. and 9s. 
Four shillings would be the price of a pine pan for 
four octaves, and 12s. 6d. about the lowest price for 
a four-octave keyboard. A five-ootave keyboard 
would cost from 16s. to 25s. The price charged 
for the various fittings of the harmonium depends 
on the quality of the material used, and also the 
care bestowed in the manufacture of them. In an 
early volume I was found fault with because I 
stated that a set of reeds would cost 18s., which 
was a price frequently charged by a local dealer in 
harmonium fittings. Since that time I have had a 
great number of opportunities of Coorong tbat 
from 20s. to 25s. is charged for a set of s by 
some dealers. In such cates as these quality and 
good profits have to be taken into consideration ; 
and if we purchase a set of reeds of medium quality 
from a dealer in such articles for the amount of 
10s. 6d., I do not consider that there is any room 
to complain. I still retain my unalterable opinion 
that 188. isa very moderate charge fora set of reeds 
of good quality.—G. FRYER. 


(56417.] — Dynamo. — To MR. BOTTONE. — 
Wrongly connected.. Connect one field-magnet 
wire to one binding-screw.for outer circuit; the 
other fleld - magnet wire must connect to one of the 
brushes, and the other brush must make connec- 
tion by means of a wire or copper strip with a 
second binding-screw, which forms the other ter- 
minal for outer circuit. Hence the flow of the 
current is from armature to one brush, from this 
brush right through the coils of the field-magnet, 
from the field-magnet to the external circuit 


(lampe, &o.), back to second brush and armature 


again.—S. B>TTONE. 


(56418.]—Gramme Dynamo.—The .insulation 
on the armature has broken down at some point ; 
hence its resistance is much less than it was before. 
Therefore the resistance of the fields is much 
higher in proportion than it ought to be. By put- 
ting a wire across, sufficient current to mag- 
netise the fields; hence you can get a light. 
Remedy: re- wind the armaturo. —8. BOTTONE. 


[66421.] — Bichromate and Hydrochloric 
Aoid with Platinum.—Not advisable to risk it. 
Chlorine is sometimes evolved if the solution heats. 
—S. BOTTONE. 


(56427..—_Armature (Gramme).—The best 
form fora small machine is the one figured in the 
annexed cut, in which A is an annealed cast-iron 


ring 3in. in diameter, with twelve teeth jin. high 
round the periphery, the width is 2in., as shown at 
Al. The commutator consists of a boxwood 
cylinder about 1%in. long by lin. in diameter, B, 
around which are fastened, by sorews at one end 
and pins at the other, twelve brass slips, not touch- 
ing each other. The cylinder is aoaaa on a spindle, 


and care must be taken that nefther screws nor 
reach through the wood to the spindle, or else 
circuiting will take place. To the dle or shaft 
is aloo keyed A wooden boss, to which the mounted 
ring is cemented. A ring this size will require about 
llb. of No. 20 silk-covered wire to wind it; each 
section is wound separately, and will take about 
ljoz. of wire. The end of each coil is carried to the 
commutator screw just under it, and from this same 
screw starts the beginning of the next coil, and 20 
on (see C), so that the wire is really continuous 
around the ring; the field magnets, if wound in 
series, will require about 4}lb. of No. 16 cotton 
covered. When finished, this will light easily six 
6-candle lamps without getting hot. — S. BOTTONE. 


(66434.)—Pure Woollen -Material.—If cloth 
is adulterated with cotton, that is easily detected by 
untwisting a fow threads, or by applying a hot iron 
to a amalf portion only enough to burn the face; 
then scrape it. The cotton will show itself, as it 
does not burn so readily as wool. Shoddy is more 
difficult to detect, as it is workéd up with 
wool; but if a large quantity is used, there is 
mostly sure to be cotton one way to give it strength. 
Shoddy cloth has the touch of a dirty carpet. Cote- 
wold wool is largely used for making blanket, 
being long and strong in fibre.—VzBAx. 


- [66442.]—Laminated Armature.—Annexed 
is -aizo sketch of the punchings required to 


make a laminated armature. The punchings are 
in the shape of a T with a rounded top; theee are 
strung on a shaft, which has a shoulder at one end 
and a screw at the other, and when the entire 
number is got on (about 100) the whole is tightened 
up by meaus of a nut. In putting on the shaft, place 
first A with the rounded portion to the left, then A’ 
with the rounded portion to the right, and so on to 
the top. Mind, this is a patent of Mr. H. Jones's. 
the thickness of iron for a 3in. armature would be 
about ¿th of an inch, the entire length about 10in. 
The laminations are kept sufficiently apart by being 
laid odd and even, as described above, No boss is 
required.—S. BOTTONE. 


(56446.]—Cement for Rain-Water Pipe. 
Perhaps the following will suit: —3 parts finely- 
ground litharge, 3 parts of clean white sand, 3 parts 
of plaster of Paris, and 1 part of finely-ground 
resin. Mix well while dry, and make into a putty 
with boiled linseed oil, to which a little driers has 
been added. Beat mixture well and stand for a 
few hours before using. This makes a strong and 
durable cément for fresh or salt waters.—A. R., 
King’s College. $ 7 o 

[66451.]-—Preparation of Sodium.—The clay 
plagging which fits when cold does not fit when 

ot; besides, sodium vapour acts on clay, being 
thereby reconverted in sodic oxide.—S. Borrons. . 


[66451.] — Preparation of Sodium.— Did 
“ Perplexed” dry his sodium carbonate and finely 
powder his charooal and chalk, and thoroughly 
olay pity parfeous ight? "Lf sor don't ose why 
c ectly tig so, I don’t see why 
the’ anma should fail. I would advise Per- 
” totry the experiment once more accorde 
to tho following directions: Well dy your 
parts when dry) an — 
mately mix with 2 purts of finely powdered 
of chalk (also finely powdered); 
make the whole into a paste with oil and transfer 
to a crucible (if you do not possess such an 8 
y 
be object 


ch 
an old iron pot or, vessel will do), and a 
until the mass becomes y fused ( 
being to carbonise the oil). When this happens, 
tranafer the fused mass to your apparatus 
apply a moderate heat at firet, gradually increas- 
ing until a white heat is obtained, when, if these 
instructions have been followed, sodium ought to 
be found in the naphtha. Please report progress 
R. Forrest, St. Helen’s. j 

I 
lins ; 
255 make yours one-fifth at the thickest 


May 8, 1886, 


.[56469.])—Burning Oxygen in Hydrogen.— 
ave seen this experiment performed with the 
ing eimple apparatus:—A is an ordinary 


lamp chimney, supported in a ring stand. Two 
corks are fitted, one at each end. B is bored with 
two holes, into which are fitted bent glass tubes. 
The tube O is furnished with a jet. The cork C is 
also fitted with a jet. The apparatus is first filled 
with hydrogen by means of the tube H, C being 
elosed up. When the globe is full of hydrogen, 
B must be withdrawn, and the oxygen or air tube 
O lighted. B must be then replaced, and the jet 
C lighted, serving to carry off excess of hydrogen. 
There may be a little difficulty in getting O to light 
at first; but when this is managed fhe oxygen 
burns easily in the hydrogen.—T. H. L. 


(566459.]—Burning Oxygen in Hydrogen.— 
The best way, I think, toshow that oxygen burns 
in hydrogen is as follows:—A is a large jar con- 


taining hydrogen. If the gas be inflamed at the 
mouth B, and the glass tube C delivering the oxygen 
» from the gas-holder D be pushed through the gas 
- Surning at B, the flame will follow the eud of tube 
on its way up into the jar, and by putting the cock 
into the neck of jar the burning IS hag will be 
: extinguished, but the flame wi the jar will 
eontinue to burn where the oxygen gas meets with 
_ te hydrogen. Instead of the gas-holder D, which 
may not be procurable, a big bladder filled with 
oxygen with a weight upon it will answer the same 
* pur o. In much the same way air may be made 
0 burn in an atmosphere of coal-gas.—Cox- 
METION. . 
gg (66463.)— Vertical Boiler.—To “ Invicta.” — 
Very much must depend on your being able to do 
a little boiler-making. If you have a vertical of 
the usual type, I would suggest you ahould make 
it as follows :—Shell plate, jin. thick ; height, 
..24in. ; diam., Sin., riveted-up seam ; firebox, din. 
-diam léin. high—the bot of firebox riveted 
to outer shell by flanging out the firebox round the 
- bottom, or by the use of a wrought-iron ring, 
v through which the rivets would pass. I prefer the 
‘latter for my own use somewhat, as the water space 
Is not contracted round the bottom of firebox, and 
; the plates do not need sọ much working and flanging. 
. Funnel should be 2in. outside diam., and may be 
best secured by so wing both ends of a piece of 
steam tube, and by using lock nuts each side of the 
shell and firebox pace where the tube onmes 
. through. You will also want a fire door. This 
should be oval, size 2in. by 3in., with a similar 
: wrought iron ring through, which would pass the 
. Tivets, holding all together. The funnel should be 
‘of size, so that it just slipe over the 2in. 
tube; and if it is not carried iuto another chimney 
should be at least 4ft. long. A boiler of the size 1 
mention will give you pienty of steam for your 
1 oa at, say, 301b. to 40)b. pressure; and if the 
ust is taken into the funnel to Belp the 
draught, it will still ferther increase the steam pro- 
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ducing power. 
valve having, say, 
water- gauge, and, 


Do not forget an efficient safety- 
a clear aperture of Iin.; also a 
if possible, a steam-gauge, and 
you will have an efficient and reliable generator 
which will fulfil the conditions you very reasonably 
lay down in your query.—INvIcTa. 


{56469.]—Skrivanoff’s Dry Battery.—To 
Bonaprz.““— Not so fast Mr. “Experimenter.” 
My reply can scarcely be called a repetition of 
t Starlight’s’’ words, as I was not aware of bis 
reply in the of *“‘ Ours,” and had I been 
aware of it, as I am now, I should have referred 
the gentleman who asked the query to “ Star- 
light’s ” page and number; but, apart from this, 
you will know that where two replies are given for 
constructing the same battery, in which the pro- 
portions must be exact, and never vary, both 
replies cannot but be substantially the same. Nor 
can the one be called a repetition of the other; but 
their sameness affords another example of the 
affinity which somotimes exista between two great 
minds. Your query belies your name, as you might 
have tried boiling the substances in a liquid, 
with which all ‘* experimenters ° are more or less 
familiar—viz., water, and using no more of it than 
will saturate them well.—Boxsapm. 


{66470.])—Fitting Fusee Chain.— Nomen“ 
may Gispense with chain by the adoption of gut 
of the proper thickness to fit the channels of the 
fusee. Should he find any difficulty in making the 
ends secure, a little study before operation may 
prove a sufficient safeguard against ultimate trouble. 

ter securing one end to the fusee attach the other 
to M. S. barrel; now wind up the gut by turning the 
M.S. barrel arbor with key or pliers, place on 
ratchet wheel, let elick fall into tooth of same, press 
the click with one hand, and with the other lie a 
turn more of the srbor: this secures the gut on 

; wind up. coaxing the gut into fusee 
channels.—F RED. Hunt, Widnes-road, Widnes. 


156472.]J—Slide Valve, &o.—I have so little 
time at my disposal this week that I am unable to 
set out as I should like a diagram, but let your slide 
valve be as follows: Height 1 in., length 1łin., ex- 
haust port in it zin. long by I in. high, travel of valve 
‘in. ` 3 Tor eccentric 0 
yyin. 2 are none large, especia 0 
exhaust, and I should have liked wider bars; for 300 
a minute the ports are small; in fact, the power at 
that speed must, in great part, depend on the internal 
resistance. But you must not expect a great amount 
from so small a cylinder. The piston area is but 
about 3} square inches; so that in practice you 
might expect, perhaps, a man- power from it; theo- 
retically, the speed and ure would give you 
more than I name. Bat do not expect much as, 
e fi Ton won't get it. In theory it would come 
out at about }-horse; but, at 300 a minute, with 
the small area ports you would never get anything 
like 80lb. on the piston.—Invicra. 


56473.] Corn Drill.—I eee no very great 
difficulty in this. Possibly some of my brother 
contributors will at once deal with the query as 
the result of a practical and actual machine; if not, 
I will give the querist a plan I have in mind how it 
can be done.—INvicra. 


(56476.] — Incandescent Lamps. — Because, 
when the air is admitted, the incandescent carbon 
instantly combines with the oxygen in the air to 
form carbonic . thus—U, + 20, = 200, 
As long as the glass is not broken, the filament 
continues to glow, because, there not being any air 
in the globe, it cannot combino with it to form CO,. 
A. R. BENNETT. 

[56476.] -Incandescent Lamps.— What makes 
a piece of hot coal or coke burn when exposed to 
the air? The oxygen gas contained by the air. In 
precisely the same way the carbon filament raised 
to nearly a white heat by the of the current, 
cannot burn so long as no air is in the bulb; but 


directly the bulb is broken the air rushes in, the | bottle 


carbon finds the necessary oxygen, with which it 
immediately combines, forming carbon dioxide.—S. 
BOTTONE. : 8 


[56476.]—Incandescent Lamps. — To preserve 
incandescent carbon from chemical change, it must 
be hermetically sealed in vacuo, or in a globe con- 
taining a dry gas incapable of entering into 
chemical combination with the carbon, such as 
pee hydrogen, o y D aon if there be . 
trace of oxygen or other or vapour preeent, 
chemical change is the ae The oxygen having 
a great affinity for heated carbcn, combines with 
it, and the dissociated carbon atoms are deposited 
on the inner surface of the globe. It follows that 
if the glass of an incandescent lamp is fractured, 
the air instantly rushes in, and its oxygen tears 
asunder the carbon particles composing the fila- 
mene and ite destruction is the resuit.—H. H. 

ALES. 


{56477.]—Action of Glucose on Fehling’s 
Solution.— One molecule of glucose is said to be 
able to reduce five molecules of cupric sulphate, 
precipitating two and a half molecules of cuprous 
oxide; and the change is used asa method of esti- 
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mating glucose. The exact reaction which takes 
place does not seem to be known, but it is very 
complicated, resulting, according to Claus, in the 
production of acetic, tartronic, formic, and various 
other acids, together with some kind of gum. It 
may be added that Soxhlet disputes the accuracy pf 
the method, maintaining that the reducing power 
is greater in a strong solution than in a weak one.— 
WX. Jon Grey, F. C. S., Analytical Chemist, Now- 
oastle- upon - Tyne. 


5 Diameter of Tube.— This seems 
rather a difficult question to answer directly; but, 
taking the weight of the tube and platform together 
at 7cwt., or zcwt. per foot run, the area of the 
immersed part of the cross-section of the tube must 
be about 130 square inches, or 135 square inches for 
6cwt. platform, and ljowt. tube. A diameter of 
161in., immersed 10in., will give about 135 square 
inches of immersed cross-section, leaving 6}in. 
above waterline. But the whole thing would have 
no Pagans and the platform (unless buoyant in 
itself) wo d very soon be below, instead of above, 
the water-line.—J. S. C. 


eed — Varnished Wall-Paper. — Will 
“Virago try the effect of a piece of rag just 
moistened with the ‘‘ paraffin oil’’ she burns in her 
lamps ?- Nux. Dor. 


(56485 ]—Model Boat.— You may pretty easily 
do as you say. The blind laths are usually nies 
clean, straight-grained stuff. As to sizes, I should 
myself never use wider laths than lin., as the nar- 
rower they are the more flexible and easily bent to 
the run of the lines. Next you ask as to the over- 
lap. If you do not know, I may tell you that boats 
are built in two ways, either clinker or carvel. The 
first is when the planks overlap; the second, and 
by far the best, is where the planks abut edge to 
edge. Fora model of a steamer or yacht by no 
means use the clinker form. I have tried in times 
pete both plans; but found the carvel-built boat 

y far the easiest. Not only so, but the stopping 
of the joints or seams is far easier. I fasten mine 
with shoemaker’s brads, as having neat heads, and 
as with wire nails, they hold until further orders. 
I always use instead of ribs, bulkheads of hardish 
wood, say elm, or even pitch-pine. If these are 
objectionable as interfering with the engines, 
boiler, or other fittings, they are easily cut away 
leaving still a stout rib firmly attached to and 
strengthening the planking. For a 4ft. boat I 
should use seven bulkheads ; besides these, it is 
advantageous to use bent ribs of ash, steamed and 
bent to the curve of the planing: A good section 
for these is, in my opinion, ŝin. by lin. The keel, 
stem and stern post, I like of either ash or elm. 
Knees of the same material are useful to stiffen and 
keep in place the planking at the bow as well as 
the overhang of the stern.— INVICTA. 


ac —Long-Distance Electro-Magnet. 
I should advise W. A. G.“ to use his electro- 
magnet as a relay to switch on a local current of 
greater strength, which, being sent through a 
larger magnet, would be much more powerful. Hoe 
can get any strength desired in this way. Had he 
mentioned the purpose for which it is needed, we 
should be better able to advise.—H. H. BALES. 


(66495.]—Feeding SBottle.—If Mr. Morgan 
Thomas will use the best made black teat, with 
leech-bite incisions, the trouble will be remedied, 
although it is rather more difficult for the child to 
get the milk.—-W. F. HAROLD. 


(56495.|—Feeding Bottle.—We were troubled 
with the same inconvenience of which Morgan 
Thomas contplains; but found a remedy in putting 
the bottle rather far down between the side of the 
dot and the bed. The shorter leg of the siphon 
being thus in the baby’s mouth, it required some 
little suck to get the milk (which was good for the 
child’s constitution), and when she ceased to draw 
the cp a the tube flowed back again into the 
(56499.] — Hleotrioal.— A similar question was 
answered in ra eigen: > few ora ago, & 
diagram boing yen showing you can 
ring in both directions as desired, with ordinary 
pushes and one battery, by the use of three wires 
instead of the usual two. ere the distance be- 
tween the two stations is not great, this arrange- 
ment is more economical and simple than using 
key pushes and two batteries; but for an 
over quarter of a mile, the cost of the additional 
line wire would pao the balanee of expense on the 
opposite side.—R. T. LEWIS. - 


{56501.] -Dynamo.—Cogs and ring are in one 
piece ; wire wound ia channels between cogs ; made 
of annealed cast iron. There are as many sections 
in commutator as there are channels in armature. 
The end of one coil coming from armatare fastens 
to one section of commutator, and forms the be- 
ginning of the next coil, and so on ali round. 
Would work well, but less E. M. F. and less R.—S. 
BOTTONE. l 

166502.. — Faulty Dynamo.—To Mn. BOTTONE. 
Reason of failure: Resistance of wire on fields 


insufficient for that on armature, when used as a2 
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i j i struction, will failure ; but amateurs, as a rule, are 
shunt machine. A shunt machine will take from QUERIES. 1 ae 1 be a ny ; nase. 8 
60 to 100 times the resistance of F. M. to that on the in tha end. I Bare end id of “Mare fot sane 
armature. Calling field magnets M, resistance R, 5 years, but I have not seen any complete working 
armature A, and external resistance X, then the beat | (56507.)—Engine Query.— Will any of your readers ? 

kindly inform me how it is that, having attached a 

McNaught indicator to the cylinder of a beam engine 


tions, When my stand is completed, I shall be pleased 

shunt arrangement is R M = R — 8. BOTTONE. to give my way of constructing it in an ordinary lathe, 
RA ` (h.p. condensing) that was wasting ateam, instead of a 
pressure it showed a vacuum of from blb. to 1ilb., 


with a fair amount of ingenuity and mechanical skill. — 
although a pressure in builer of 121b. of steam! I may] (56518.]—Organ Building.—To Ma. Feyzr.—As I 


J. J. B. 

remark that the indicator was attached to a tallow eup am about to build a small chamber organ of five or six 
gn top cover, which is cored hollow, and at bottom to | stops, should feel very much obliged if you could spare 
drain cock which comes in the space between bottom of | time to answer these few questions :—Will these be the 
i = most suitable stops ?—Two &ft., two 4ft., one 2ft., 
piston and cylinder bottom.— AMATEUR. 5 n (wood) CC te F in alto 
58608. — Royal Engineers.—To Cor. Ross, Open diapason, C to F in alto (wood). The lowest octave 

t‘ GARBRISON GUNNRR,”?” anv OTHEa8B.—I am an electrical of stopped diapason to draw separately, soas to answer 
engineer. I should like to know if I am suited for the | for boch. Flute, CC (4ft.) to P alto (paper); 
R. E., or any division of the service where a dulciana, CC, 4ft. to F in alto (metal) and one, Tft. (in 
poten h 5 à i cee peneda, metal or paper) ? Also, as I should like to make the 
splendid constitution and am bft. lugin. tall, 18at. weight dulciana the speaking front ; can I ce r pipes 


(normally 13) know my dril well, though 1 am noe a (say the 2ft. ones) 2ft. Gin. long, and cut open at back, so 
7 


h as to make a cover for the back pipes? Would you also 
volunteer. have travelled in almost every portion of th to? The stopped 
the globe. I should like to know the pay, duty, and tell me the best scale to make the stops i 


oe diapason will be 8jin. by Ain. deep. Should like to run 
ance of raising myself from out of the ranks, also the Bft, and 1 an octave higher, and havea 
where to apply! What is the extreme age they enlist coupler, Thewind will be 2in. Will it not be best to 
naa I de, hee pai ha oa ee a 1 eat. have two feeders to blow by foot and by hand, according 
to considerable possessicns, though I am, for the presen rocking shaf arrel; BB 
placed in very straitened circumstances ; am also a to this plan? A, 8 c of gaa barrel á 
University man. Ihave been a constant reader of the 
“E.M.” for nine years, and have answered, as far as I 
could, very many questions under a certain well known 
n.d.p. I should feel ext emely 4 to the gentle- 
59 named, or any others for kind advice.— F. L. B., 
ew. 


156509.] — Cheap Gas.—To “Invicra.”—In answer 
to Glatton’s” query regarding cheap gas, you volune 
teer to sive him private infot mation, by way of the 
Address Column, respecting this gas; and aleo as to svome 
recent improvements in your apparatur. Now this is the 
very thing I want, having a emall gas-engine, but ao 
‘gas to drive it. If you will kindly communicate with 
me, respecting this gas apparatus, you will find my 
address in the “ E.M.” of April 10, it having been 
inserted in order to attract your notice, but you seem to 
have overlooked it.— W. J. Basay. 


\56510.)— Extra Strong Magnets. — I lately 
noticed an advertisement of,. Magnets made very much 
stronger than the ordinary ones, by a new process, 80 as 
to lift from ten to tifteen times their own weight.” Can 
anyone inform me what the new process ° is? Ihave 


jeooo end Dynamo.—To M. BOTTONE. 
—The same leather bands that are used to drive 
sewing machines. I always drive with atraight 
band, and have no difficulty in getting up a speed of 
3,000 revs. per minute. As to joining, cut the band 
a trifle shorter than will loosely fit the wheels: 
make a hole in each extremity with a oobbler's awl, 
insert a short length of No. 16 hard iron wire, pre- 
viously bent into the shape of a flat U, and then 
hammer the ends of the wire inwards until they do 
not protrude beyond the level of the band.—S. 
Borroxx. i 


[66505.]—Flow of Gas in Pipes.— The quan- 
tity of gas delivered by pipes of a given diameter 
is found by the formulu — 


- 4 
Q = 1,350 ay (A, 


Which is plain enough to any ‘Young Gas Man” 
who will take the trouble to use his brains. Multiply 
the : presure in inches of water (I) me diameter 
of the pipe in inches, and divide product by 
the ific gravity of the gas multiplied by the 
length of the pipe in yards (=I). Extract the square 
root of the quotient so found, and multiply it by 
1.350 multiplied bv the square of the diameter of 
the pipe in inches (d), and you will have the number 
of cubic feet (Q) discharged in one hour. The querist 
can take the specific gravity of the gas at 0°4 

which will be sufficiently accurate for a practical 
` purposes. A difference of pressure of lin.—that is, 
from lin. to 3in.—will increase the delivery by, 
roughly, one half.— Nux. Don. 


156505.]— Gas. — The following may be of use. 
Mr. Sugg, in The Domestio Uses of Coal Gas,” 
gives the following table of flow of gas per hour 


thro 5 made a magnet, horsesho», of the best cast steel, weigh- 
ugh a 30ft. length of Pipe : i ing 31b., as hard as tire and water will make it; but aa bearings; CC, treadle ; EE, two wheels on curved arms 
Diam. of Pipe. not get le to lift more than 6ib., although the armature | to work under feeders ; F, arms to connect to handle ; 
1 fits the poles as a slide-valve its face.—Zixci SULPHAS. Hy ved dl. handle voi PRE 3 ostare of 
j _ es stop iapason of the flute; put on lower 
Pregoi IAS 69 uag snes. |« Sth Mathomatiosl Astronomy. . 
” sess 6.2. „„ The lowest octave of dulciana should have along one side, 
t, „ . 75 207 426 ÿ.;!;ñ́æo: Conn . N and of the open diapason on the other, and inclose them 
6 ji wees: 92 264 522 understand the bigger parta of astronomical science! All in the case, If you could su ¢ any improvement 
8 33 e... 106 293 603 Any informatice as to list of worke, and how to proceed, to the general construction of „the organ, should be 
10 3) ...» 119 328 675 will be esteemed by—AnoTHRa Ana r RUR. obliged. Isit necessary to have jron bits for soldering 


the me‘al pipes—if. so, why !—Axxiovs. 
(56519.]—Chemical.—What is the chemical action 

of soap on (1) boiling water, (2) on cold water, (3) and the 

action of soap on cold water ie e of ordinary 


(56512. J— Diamond Tools.—Will Mr. Wenham 
kindly describe the ingenious sliding or dividing-frame, by 
means of which a little piece of carbonado is used for 


dressing milistunea 1— T. W. 


The following is from ‘Clegg on Coal Gas” :— 
Di of gas in c.f. per hour through 2-pipe at 
different pressures (s.g. of the gas estimated at 4, 


air being 1)— (56513.]}—Ohemical.—Hydrogen peroxide. or rather ga ooh lin T pie t To T.F.—1. Y 
Length of pipe (yards). | its watery solution, is made by decomposing BaO, with 1 20 Gao 25 pf 47 8 5 
10 20 30 50 | HCI, or clear suitable acid and water. The Bao is ha A ahe dabec 5 bie f eat Of nie 83 
Gas delivered with made by oxydising Ba O, with one third its weight of of gasoline w asesor cubic of alr. 
1 press... 1043 738 60:0 46:6| KCiOs, being somewhat in exsees of the amount udio feet of gas be made by forcing that amount of air 


into a generator, which holds 5 of gasoline ? 2. 
I presume this 250ft of gas, so e, would require about 
five times as much common air to dilute it in the engine 
cylinder ; if not, what proportion, about! 3. A Clerk six- 
b.p. gas-engine (cylinder, 7in. diameter, 12in. stroke) 
compresses the cherge of coal gas to about 701b. before 
ignition, the explosion gives a maximum sure of 
2501b., and an average pressure of Golb. What do you 
think would be the maximum preesure of the above- 
mentioned gasoline gas, used in the same engine, 

compressed to same amount, previous to ignition.—E. C. 


(56521.]— Jupiter.—The o.g. of my teleocope is 2}in ; 
is this too amu:l to peroe ve the transit of Jupiter’s 
satellites across the disc of the planet, the power I use 
being 100? What size of og., and what power of eye- 
piece will enable me to witness this phenomenon with 
certainty aad comfort ?—E. B. F. 


1566522.) —Legal.—A. bas rendered some services to an 
English Co., for which a commission has been allowed him, 
but payment of said commission has been deferrei until 
a certain date. The Co. is wound up before that date Is 
there any difference to A.’s claims on account of this 
vinding up? What course should he pursue now 

EGAL. 


[56523.]—Finishing Silver Plated Goods. 
Wilt Goldsmith” please give the promised instructions 
how. to finish silver-plated guuds, after they leave the bath? 
ana any other practécal hints will’ greatly oblige.— 

NTEEN. 


(66524.)—-To Mr. E. M. Nelson.—Piease describe 
the two lenses in Swift’s £4 popular condenser ; are tbey 
both made of same sort of glass, and non achromatic ? 
Also the shape of the top lens, which ap 8 to be some- 
what peculiar? What do you think of turning it over, 
silvering the convex surface, and grinding off the apex ! 
Which has most flint glass, a dry or immersion 0.8. f— 
An AMATEUR. 


(66525.)—Cyclist Tour in Scotland. — Will some 
reader kindly say whether the roads in the district 
between Trossachs and Oban are good for cycling, and 
name a good road map of the district - G. R. 


(66526.]- Stained Floors.—A floor has been stained 
and varnisbed last year; being worn, it is desired to 
restain it, but on doing so the stain becumes patchy, not 
taking on top of varnish. What would be the simplest 
and cheapest way of obviating this? E. C. OSWALD. 


(56527.])—Engine.—To “ Ixvicta”’ on “ Gratrow.” 
Will you please kindly help me a little? I am making 
air of. engines, Sin. bore and 4sin. stroke. I want to 
Eoo the length of slide valve: this is the size of ports 
Port 4 yin. bar between, 2 in.; exhaust port, 


” 2 „ . . 147:5 1043 84:9 65 
97 3 99 ve 77 57 104:3 


theoretically uired, the excess of oxygen p 
80 off, the produet being really BaO, + KCI, In penaj 
39 4 99 ee 99 99 97 93° 


work, about Ad. of this mixture is required for igal, of 
H,O, solution of 12 volumes. I want to know, when 
testing the HO,. with potassium bichromate, for its 
volume, whether the whole of the oxygen given off is 
derived from the H, O, or partly from the bichromate; in 
other words, whether the H, Oz, of 12. volumes do-s not 
only contain six times its volume of oxygen? Also what 

uantity of HO, of 12 volumes, as above, can 
theoretically be produced from the 41b. of the BO + KCl! 
—Hypaocen Praoxips. 


(56514.)—-Chemiocal.—In bleaching ostrich feathers, 
I use hydrogen peroxide, und 1 find it is of two different 
qualities ; the difference appeari only or the addition 
of solution of ammonia. OLe kind remains transparent 
on the addition of ammonia, the oxygen passing off 
somewhat quickly ; the other kind becumes opaque like 
milk and water, curdles almost to the consistence of jelly; 
on the addition of ammonia; the curdied matter 
gradually separates, leaving the rest transparent. but 
the oxygen pisses off slowly. Will some practical chemist 
kindly inform me what impurity or substance is dissolved 
in the hydrogen „ to cause this change with 
ammonia solution {—Ostsicn FEATHER BLEACHER, 


158616. — Lead Burning.—I am about burning on 
some lead pieces, to cover iractute of a large che mical 
chamber, which is now full of acid, and tind a great 
difficulty in doing so, owing to the acid continually 
running through the opem space. Is there anything I 
could bed against it, while performing the work, or should 
I get the chamberemptied before commencing, which of 
course is very undesirable if it can be done otherwise ? 
A few hints would greatly oblige.—A. B. C. 


156516. Disabled Marine Engine. —What should 
be done to bring a ship into port with une engine, tne low- 
presaure having broken down; and what if the high- 
pressure engine broke down, the low-pressure remaining 
intact and is there any book on remedies for breakdowns 
at sea ?— VALVE, 


1565 17.] — Microscope Construction.—I have 
rend with much pleasure, the promise of Rob. Crus.“ 
(24143, on page 100) to give complete instructions in 
the grinding and fitting of wlasswork for the microscope. 
I have in process of construction, a full sized stand of the 
Jackson- Lister type. with mechanical stage, substage, &c. 
It is my intention, as soon as the stand is coin pleted, to 
attempt the glasswork, such as achromatic cundenser, 
paraboloid, and the lower power objectives. Now, lam 
xure the instructions * Rob. Crus” proposes to give, 
would prove most acceptable to very Many readers. No 
doubt an amateur’s first attempt at achromatic lens con- 


UNANSWERED QUERIES. 


— ee 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list,and Uf still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the ist, and send what information 
they can for the benefit of their fellow contributors, 


Bince our last, “Glattons’ has replied to 65962. 


55973. Glass Working by Lamp, p. 569. 

66978. Dyeing, 569. 

56979. Lathe Bed, 569. ‘ 
55085. Flange Iron, 570. 

55992. Vertical Diilling Machine, 570. 

58993. S-rew Cutting, 570. 

65994. Telephone Stations, 570. 

65095. Piro Winding, 570. 

55996. Planishing Machine, 570. 

55998. Rose-Engine Turning, 670. 

56009. Matriculation Examination, 570. 

66011. P. xtable Iron Folding Music Stund, 570. 
56012. Microsc: pic Tests, 670. 

56018. Photo Lenses, 570. 

56019. Copper on Silvered Glass, 570. 


Gear 


56208, Train Indicator. p. 89. 

56218, Electric Ciock Dials, £9. 

56224. Dynamo, 90. 

56231. Dynamo, 90. 

56232. Photographing Suns pots, 90. 
56285. Medais, 90. 

56249. Electric Bell, 90. 

56252. Latch Opener, 90. 

56255. Arranging Engine Belting, 90. 
56/57. Tele-cope Stand, 90. 

56260. Wicker, 90. 

56262. L. and N. W. Tank Engines, 90. 
56263. G. W. Compound Engines, 90. 


May 8, 1885. 


ENGLISH MEOHANIOC AND WORLD OF SCIENOE: No. 1,050, 


223 


ont to out of ports, igin.? Also say what power she will be 
with @0lb. of steam, running 140 revolutions per minute, 
driving a bout? Ser pew a fan she will drive, and 
the piteh of same, and width of blades? How largea 
boiler would it take to ateam her easily! I rather prefer 


the horizontal type of boilers. Say how it should be 
made to give best results, sise of , and number of 
1 greatly oblige.— 


tubes, if any! Any information 
LL. 7 7 


58528 ]— Bending Box Spade Handle. Would 
some one kindly io form me the sort of machine used for 
bending box spade handles 7— Box Hayp.s. 


(56529.)— Legal. — Would of your legal correspon- 
dents kindly name one or tes of the aike aud most 
compreh ve ‘* Justice's Manuals or Guides I- and 
oblige. -T. G. T, 


rp if simply 
of holes and if not, kindly state how 
„ and how the valves are opened in the 
American exhaust principle! Any details will be very 
acceptable, as I am about to add two more rows of reeds 
on my jum, and want to draw the wind through 
tbem. — Harmonica. 


(56581.J--Grumme Dynamo.—I have just com- 
a Gramme dynamo but can get no sati:factory 

result therefrom. General arrangements and size may be 
eeen from sketch, Side cheeks are of cast-iron, and pole 


pieces of malleable cast-iron, driven at a 
revolutions per minute. Can get no 5 Ae 
When coupled to another dynamo, it acts as a motor, 
although weakly, and, strange to eay, if wires from dynamo 
are „the direction of rotation is the same in 
the driven machine. Armature consists of 16 segments of 
No. 18 8.W.G., and total wire, wright of Ab. 2oz.; 
usual Gramme core (send); wire on fleld-magnet, S. W. G., 
and total weight, 1b. 403. Machine during experiment 

` was coupled up in series throughout. Any su tions to 
enable me to put it right. stating amount of current it 
should give, will oblige.—Vaxpgx. 


[56582.1—Rates and Taxes.—To M. Waarunn- 
Hain AND Otsens.—An answer to the following will 
greatly oblige. Last year I was aesessed at £50, and paid 
on £40 for poor and boro’ rates, and £60 for property an d 
bouse duty, but this year I appealed i the poor 
rates, and now pay on £32 (net). What I want to know 
is, can I be e to pay the property and house duty on 
the old asament (£50) or only on the present gross assess- 
ment £40 ?—A. R. James. 


(66588.]— Pocket Telescope.—I have a small pocket 

„ bas an achromatic jin. object-glass, and 

feur o lenses : itopensto 16in., and having six draws, 

closes to 4in., it is powerful (for its size) and has fair 

definition, but seems to absorb a considerable amount of 

a Is there apy oneen expedient by means of 

the light might be imp » Without much detri- 

ment to the power and definition, especially the latter ?— 
Dsvoniuneis. 


(56584.]) — Opera-Glasses.—I notice that opera- 
es are spoken of as power, four, seven, ten,” &c., 
wis the power 1—Drvonrerais. 


[56585.]— Yellow Photographs.—I havea number 

ly Kalon hato bat tarned yellow, but Dave nos maed 
- Is there any rative process, and if so 

kind reader give it e : sae 


(56366 .J—Speoial Run—On the occasion of the 
Dake of Albany’a death, the Prinos of Wales came from 
Edge Hill to Eu- ton in Sh. 40m., according to newspaper 
ceportas. Can any reader give details as to stope, 
time, composition of train, &o., as we have in the 
cue of the noted runs of the Prince of Wales and the 
Lord Mayor, oa the Great Northern a few years ago, and 
with wh this North Western performance appears 
to compare favourably,?—L N. W. 


(56537..— Railway Distance.—What is actual dis- 
tance (via. Crewe and Runcorn) between Lime-street and 
Easton! It is variously «tated at 1933 miles, and 2014 
miles.—L. N. W. 


(56538. !—Ink for Black Edged Note Paper. 
Can any kind reader tell me how to prepare the ink, or 
material used to black the edges of note paper, and how 
it is done ?—Sror. 


(66539.)—EBlectric Lighting.—I am desirous of 
fittiog ap ee electric light in the sunk flat of our ware- 
house. one corner there is a gas engine driving our 
Dauna, from which I bopo to get sufficient spare 
power to drive the dynamo. The flat is at present lighted 
with 12 gas jets burning about 54 hours a week on an 
average, the cost being about £2) annually. I may 
mention that this flat is usually full of piles of paper 
which will interfere with the proper usion of the 
light. Would any of ours be kind enough to enlighten 


me on the following pointa? ist, Whatis the best sys'em 
for electrio lighting under these circumstances? @nd, 
What number of lights would be required, and the power 
ofeach ? 3rd, What size of dynamo would be required, 
and how much horse-power would be needed to drive it? 
4th, Supposing I had sufficient » power to drive the 
dynamo, what weuld the probable cost be of dynamo 
and ta. and also the annual charge n to 
meintain the lights in working order ?—Exquraixa BUB- 
SCRIBEB, 


intend to use Ganz’s roller mill, No. 21, cap · ble of - 
ing daily say, 80 bushels of wheat. I would like to know 
the most suitable motor to employ. I intend to use a 


SECTION A. B. 
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to econom 


engine, which of 


ex ve conde 
— Tit lin., 
house engine, 18 


U 

ul some man give opinion on 
the above, or a better arrangement? A sketch of 
arrangement of shafting and r-quirements desirable, as 
I have no experience in the business, and I am where I 
can get no professional help. Are the sizes of engines 
and boiler suitable! There isa well about 20ft. from the 
building, 6ft. diameter and 9ft. deep, with about 6ft. of 
water in it. There is also a small rivulet 40yd. distant, 
the water of which is about 9 or 10ft. below the level of 
ground floor of mill. As far as I can understand, I 
prefer the Westinghouse engine, if it is suitable for milt 
work. Would like to know how the speed can be 

and baw slow oan it be run! I should be glad to get any 
and all the information possible relative to the above.— 
MILLER. 


56511.) — Experiments with Magnetic 

achine.— Will some fellow reader kindly tell me of 
a few experiments which we nir perform with this 
instrument ? Ours is a machine with multiplying wheels, 
which cause the armature of coiled wire to revolve 
rapidly before the poles of a lerge horseshoe megnet. 
F but we are quite tired 
of the monotony o shocking our friends, and as 
a pleasant variety would like to now charm them 
with a few inatructive experiments. Can we fire gun- 
powder with the machine, or show the electric light, or 
cause models te revolve ?—CLAUDIUS. 


(56549.|—Stainiog Deal Floors.—Would some 
reader kindly favour me with a good method of staining 
yellow deal floors subject to much foot traffic, such as 
corridors, &. The doors and other woodwork are painted 
a darkish brown-colour, and walls buff in distemper. 
A very durable colour that would harmonue with 


two colours named would be best, no doubt. Any in- 
formation on this matter, as it is for an important build- 
ing, would greatly oblige a 12 years’ constant reader of 
the Exeiiso Mronamic.—G. R. 


158543. — Carpenter Brake.—Could Mr. Stretton 
or any other railway ndent give a desc: iption 
of this brake ? A friend, recently retorned from Germany, 
informs me that it has been fitted to a ¢ number of 
vehicles on one of the railways there. He says it is very 
similar in action and o netruction to the W house, 
and et it does away with the triple valve. Is ao t 
— e ARK. 


66544.)}—Ooulomb or Weber.—Wormell says, 
“ practical unit of quantity is 1-1eth of the absolute . 
unit, and is? the coulomb.’’ Bverett Says, The 
weber is 1-10 of the C.G.S. electro-magnetic unit of quan- 
tity,” Is there any difference between them? If not, 
why the two names ?—G. PARK. 


56545 J—Legal.— Suppose a person was christened, 
a John Boniy Nmith, who had been previously regis- 
tered as John William Smith, which would be (legally) 
his correct name {—G. Park. 


(66546 )—Magnetic Moment.—I should be much 
obliged for a clear definition of magnetic moment. I 
cangot uuderstand Guthrie’a definition at all. Everett 
Deschanel) defines it asthe ‘‘ product of the line join- 
the two poks by the strength of cither pole.” 
t does this mean! By what units are the line and 
strength measured! How is the answer 300 obtained to 
this question: A magnet, 1 deaimetre in length, bas 
poles of strength 3 units each, and is placed ina tieid of 
19 arae intensity. Required the magnetic moment ?— 
. PARK. 


58547.J—Geometrical.— Can any co ent 

help me to understand the following question in Tod- 
hunter’s Euclid ? It is among the Exercises in Euclid, 

at end of book, No. 570. Four straight lines are drawn 
in a plane furmitg four triangles ; show that the circum- 

scribing circles of these triangles all pass through a 

common point! Todhum er is usually so e but I 

quite fail to see how I can form four triangles with four 

straight lines.—J. C. 


[56548.|—Ferro-Prussiate Copies.—Will any of 
your readers kindly inform me how it is that ferro 
5 of draw 1. e., the white line on the 
blue ground, turn pale become almost invisible if 
left for any time in a strong light? Also if anyone can 
tell ma how to fix the copies so as to prevent the. fading f 


[56549.]--Bronzing Iron.—Can any reader inform 
me how I can brase-bronse a quantity of small stamped 
round iron plates ?—8. 7. . 


[56550.]-—Sawing.—I have been trying to saw some 
trees into planks but do not get on wellat all. We 
seem to get on all right for about 12in. and then it cuts 
hollow sometimes as much as àin., and all the wa 
on the twist, go they are not much use. Is it the fault o 
the saw or the men using it, and it is such herd work 
lifting the saw up! Any information I should be very 
thankful for.—ALaBama, 


158881.J—Wheelwrighting.— To Mr. Kise.—I 
should be obliged if you or any other reader could tell 
me the best way to get old spokes out of knaves? I use 
hoops and we ges and sledge hatumer, but I cannot draw 
them. Ise there any machine for the purpose! Do let 
me know or any other way.— ALABAMA. 


. [66562.)|—Gas-BHagine.—To“ R.A.”—Will you please 
wend full description, with sketch, of your gas 

fcr small powers, as promised rome time ago! I desire 
to build one at once of 4-h.p.—B. R. W. 


86658.)- Gasoline Gas-Engine.— Thanks to 
t. Invicta.” I have ordered the patenta he mentions, but 
not living ia Fugland, they will be some time in 
me. Will ‘Invicta ” p ease give me dimensions o 
linder, diameter, and Jength of stroke, for 4-h.p., and 
if seamless mandrel drawn tubing 1-10in. thick would be 
strong enough for cylinder and suitable for.—Gaso1ixe. 


(56554.)—Ordnance Factory. Enfleld.—Can any 
one tell me how many men are gmployed at the Ordnance 
Faotory, Enfleld !—Kappa. 


[56555.)—Professor Langley on the Solar 
Rays and the Atmosphere.—Your last week's 
raped rr eg a uicht x Prof. Langley's 1 on 

on of sun our atmosphere, in which 
h difference is observable in the 


he sho that a great 
solar taken at the footof a high mountain and 
at ita summit. How far is this ue to the differ- 


ence of atmospheric density (to which Prof. Langley 
ascribes it), or to the effect of the difference of tempera- 
ture (between the plain and the summit where the 
observations were ) upon the prisms used in the 
experiment —a make referred to in a paver by Dr. 
Draper quoted in your last week's number! The obtain- 
ing of more heat from the solar beam, or from ordinary 
flames in a rare atmosphere as compared with a dense 
one, is surely opposed to previous expe: ience.—EB. 


(10556) Heating Surface in Vertical Boiler. 
— Having fini the engine, [ am aboutto make a 
boiler to suit. The engine is 34 h.p. Will any kind 
reader tell me what heating surface I shall require in the 
firebox and tubes to make enough steam to feed the 
above, having a working pressure of 251b. to the square 
inch 1—A. J. Lawzagnos,. 


158557.]J— Coeffloient of Centrifugal Foroe.— 
This expression occurs at page 212, of Richards’s work on 
the Indreator, third edition. Its numerical value is gm 
as 000341. What does it mean I— WX. Jons QREY, 
Analytical Chemi-t, Newcastle-upon- Tyne. 


86888.]— Lincoln Cathedral.—In “ All the Year 
Round ” for April 24th, 1875, there is a description of the 
above cathedral, in which it says :—* Singular paradox ia 
atone’’; that architectural puzzle, the centenarian 
beam”; “a daring artifice of the old Gothic builders” ; 
"a more magical and exquisite gauge and test-piece was 
never invented by human ingenuity,” Will rome of our 


architectural ers kindly describe, void cf technicalities, 
the wonderful property of the said beam, and how it is 
constructed f Poubtiess many have never heard of it, 


including your humble eervant.— GWENT. 
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[56559.—A New Gum.—Chambers's Journal for 
April 26th, 1878, gives an account of a newly discoverd 
“of a dark amber colour; can be moulded to any 
orm”; “andon cooling becomes tough and strong: 
“ does not warp ” ; “and resists acids.” Has the gum 
become a trade article yet, or has it died out for want of 
the characteristics described, or what? If to be obtained 
commercially, what is ite name !—Gwenxr. 


(56560.)—Bight-inch Spark Induction Coil. 
Would . Earnest Haugh kindly tell me if he puts more 
than one disc of ebonite of thickness mentioned in a place 
on tube? Secondly, does he put paraffin wax in the 
bottom of each section, to keep spark from passing 
between disc and ebonite tube! Thirdly, in ordering 
sheet ebonite, does he get it ready cut in discs at 7s. per 
pound! Fourthly, does a small dynamo machine work 


coil as well as batteries !— Ross. 


(56561.|—Electric-Pen Battery.—I use a four-cell 
Fuller's pieron to ae this pen, and pnd mat it 
soon out of order. any one recommend me a 
S Would the use of bichromate salt be 
advisable !—No Bia. 


158568.) — Medical Battery.—I want a good 
medical battery to give a current equal toa 12-cell 
Daniell. Have been recommended to fit up a 15 to 20 
cell Leclanché, but fear it would not be constant enough. 
I want it to work one hour aday. Would the Becker- 
Muirhead be suitable!—if so, how should it be cou- 
structed — No Bic. r 


[56563.]— MedicalOoil—In using a medical coil 
how am I to distinguish between the positive a 
negative currents? I havea book on medical electricity, 
which repeatedly refers to the negative magnetic current, 
ane I would like to know how to tell the difference.—No 

G. 


[565¢4.]— Pocket Battery.—To Mx. J. E. CHASTER. 
I wish to make a pocket primary battery, to light, say, a 
4'5 volt incandescent lamp. If you would give me the 
cba particulars I should be extremely obliged :— 
Bize and materials of plates; exciting solution, and 
number of cells to give required E. M. F. How would 
Skrivanoff’s battery, mentioned in your reply 56244 do? 
From half to of an hour’s light would 
answer my purpose very well !—CznrTauai. 


(56565.J— mo.—I beg to thank Mr. Bottone for 
kindly answ query 56820, in Ne. 1048 ; but am Ito 
understand it will take so long after the accumulator has 


once formed? I shall make a dynamo with a 
Pacinotti ring armature, half the size given in Vol. 
XXXIX., if I can get one with cogs inside as well as out- 


aide. it necessary for the to be insulated from the 
indle that turns it?—A reply will greatly oblige.— 
1OROSOOPIST. 


(66566.]—Jron Moulding.— Would some correspond- 
ent please explain the difference between green-sand 
and and moulds, and to what class of work is each 
suited! Is there any difference in the compesition of the 
sands, and what is the best composition for each ?— 
APPRENTICE. 


[66567.)-Dark Room, Wooden Sink for.—I 
am intending to fit up in my dark room, a table with 
small in one corner. I wish tomake both impervious 
to water and chemicals. Can anyone give me instructions 
how to do this ?—Hrnzzwarp. 


(66568.]—Violin.— Can any reader give me any infor- 
mation regarding violins by os. Kennedy. maker, No. 
19, Princes street, Westminster, 1809 7— W. E. Toouzs. 


a te, show me the Panoa 
and working pressure our 
er, which was made in 1870, and say whether 15 years 
is a reasonable time for a boiler to work at the pressure it 
was made for? The brand is Bowling iron. gth of 
boiler! inside, 26ft. 104in. ; diameter of shell inside, 7ft. 
lin. ; thickness of shell plate, 17g in.: thickness of flue tubes, 
gin. ; diameter of fire-box, outside, 2ft. 94in.; pitch of 
rivets shell, 2in.; pitch of rivets flue tubes, 2in. ; Galloway 
tubes in each flue tube, 5in. diameter, 1lin. at top, and 
Gin. at bottom. Hoping that someone will oblige in plain 
figures.—Sammy. P 

endt Trin ging.— Will some reader inform me how 

to in. or jin, of sopper or yellow metal with a 

blowpipe? Ibave a good ows and gas, but no 
wpne whai blowpipe will suit me for the above pur- 
pose I—W. J., Llanelly. 

(56571.]—B lectrical.—Can anyone inform me the time 
in which a given quantity of water can be split up, or 
decomposed into its component parts of oxygen and 
hydrogen, by the use of four or five Grove or Buneen 
cella, and the volume of the gases that are produced from 
a given quantity of water? — Wiron. 


. (66572.J)—J.athe Mandrels.—Perhaps some ef our 
readers will be kind enough to tell me what advantage 
there is in the inverted loose cone which is found at the 
back end of some lathe mandrelr, principallyof the cheaper 
kind I believe. To me it appears that two cones on the 
mandrel itself, the back one smaller than the front. and 
lock nuts to take up wear is a much better plan. Willa 
mandrel of soft steel, unhardened, enous io phosphor 
bronze, make a good jib? I thought of Dg cones 
tapering from ifin. to lin. in front, and from jin. to jin. 
in back, each cone being 1}in. long and their bearings 
gin. apart. How would this wurk for a strong Sin. 
lathe? “ anra with his usual courtesy will probably 
0 


(66578.|-Chronic Rheumatism.-- To B. S., 
Hzmeuth.“— Having read your answer to ‘Chronic 
d,” I have ventured to write to you concerning myself. 
Ihave suffered some eight years from what has been termed 
chronic rheumatism of the nerves, and during that time 
have been quite unable to follow my usual occupation ; 
but by the aid of plenty of flannel. snd abstaining from 
all things likely to assist the complaint, I. have seemed 
to stave off a deal of the pain until now and during the 
last winter, in which time it has seemed to have Jaid fresh 
hold of me. I ache with cold inwardly, at the same time 
am suffering from cold clamminess on the skin; cannot 
stir outside only on a still warm day, altbough I have 
persevered : it only results in fresh pains next day round 
loins, seh oulders, face and lgs, a bruised kind of feeling. 


I perspire profusely after after taking liquids bot or eold : 
am very thin and weak; my age is 88. Any advice you 
can kindly give me I shall esteem a great favoor, trast- 
ing our Editor will kindly insert this fora—Maxy Yeaas’ 
SuDSCRIBER, : 


(56574.)—Bearing Grease.— Will one of your 
correspondents kindly give me, through the columns of 
the E. M.“, a recipe for making bot neck ) 
grease, the price of which must not exceed 21d. per Ib. f 
—INQuisiTos. 


168575. —Galvanometer. — An astatio galvano- 
meter is incl in a machine and entirely concealed 
from view. Will anyone kindly suggest a plan for 
telling when the needle deflects ?—Jzssz Bupas. 


(56576.]—-Insulators.—Can any of “ Ours” kindly 
intorm me what substance is that which is put in with 
the bolts of insulators !—some kind of a cement it is.— 
THeRMa. 


[58577.]J— Soap.— Can any of your correspondents 
inform me if cotton seed oil is ae in the manufacture 
of hard soap, and whether it can be used alone or only 
when mixed in certain proportions with tallow or other 
fat.— Carre Dizm, 


(56578.|—Electric Bells.—I intend fiziag up a 
circuit of electrio bells. single stroke, worked by local 
batteries by means of relays. Calling the different 
stations (of whieh there are seven! A. R. C. D. E. and 
F. A. is at distance from B. of 1 mile; C. from B. of 1 
mile; D. from C. of 4 mile; E. from D. of 2 miles, an 
F. from D. = another direction to E.) of 33 miles. At 
each place I intend having a relay, but wish to know 
what resistance to put on bobbins of same, and size. 
All the relays to be connected up in parallel and line wire 
consisting of No, 11 galvanised telegraph wire. I wish to 
use the smallest number of cells possible at each place ; I 
thought perhaps five or six would he sufficient ; also give 
deecription of relays. Will No. 28 silk-oovered wire do 
for the single-stroke bells, which are of the upagani form 
with pivoted srmature ? A reply to the above would 
greatly help me out of my difficulty.— RLICTAA. 


156579. Pumps. — Will some of your readers be kind 
enough to explain the . upon which the 
American pumps work, capable of drawing water 70, 80, 
or 100ft. deep, and give their mode of construction ?— 
Cgarrin. 


ANSWERS TO CORRESPONDENTS. 


— 


„% AB communications should be addressed to the EDITOR 
of the EuGcuise Mecuanic, 882, Strund, W.C. l 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for 8 on 8 pieces of paper. 3. 2 
ueries, when answering queries 
aumbars as well’ as the titles of the quarla to which the 

8. No charge is made for 


information is through the post. 6. Letters seni 
worded, Ned the names of sormeapendente axe’ 20 res 

names are 
— 


The following are the initials, &o., of letters to hand up 
o eda: ay evening, May 6th, and nnacknowledge 
elsewhere :— 


Jouw Baownixco.—H. M. Thompson and Co.—E. S. 
Hindley.— G. n Engineering Co.— Dr. 
Draper. F. A. Cobbold.— H. H. Holt.— Rev. H. Dow- 
sett.—A. Ireland.—W. Harding. Iron Horse. Frank 
Broadbent.—Vulcan.—A. Roods.— E. C.- T. J. O. 8. 
—Ignorant.—M. C. H.—C. E. J.— Gla: ton.— O. J. L. 
. Ritchie.—J. H.—J. K. P. 


Youre BoiLeg Maxer. (Your query is ably answered in 
Mr. Nicholl’s book, The Theoretical and Practical 
Boiler Maker,” price 7s. Asa “young boiler maker,” 
you should procure that work.)—W. G. (If you will 
say what it is you want to electroplate, we will point 
out where you will finå the information ; but you will, 
by searching the indices, discover many references to 

cles, &c., on the art.)—E. B. F. (Will not some of 
those illustrated in back volumes answer the purpose ?) 
—Grer Hain. (Besides those mentioned, there are 
Mrs. Marcet s Conversations on Natural Philosophy,” 
Pepper's ‘‘ Playbook of Science,” The Magio of 
Science,” &c.)—Mosart. (Such a query is altogether 
inadmiseible, as the replies must of necessity be adver- 
tisements. Look over our advertising columns, and 
procure the lists of the dealers in musical instruments, 
such as Wallis, Euston-road, and Dawkins, Charter- 
house- street.) T. J. J. (The most complete direc- 
tions yet published for nickel-plating will be found on 
pp. 96, 117, 189, Vol. XXXIX.) — Jon Partos. (To 
obtain a berth as stoker on an ocean- going steamer, you 
must apply to the chief engineer on board. There is 
no examination : the principal requirement is what is 
pularly called a “cast-iron constitution.) — B. 
HORNTON. (See indices. Indiarubber dissolved in 
mineral naphtha is frequently used; but Prout's glue 
and compositions en ne and cobbler's 
wax are also employed.)—B.A. (The pores must be 
filled with size (glue water) first of all, and when d 
œ at with gold size or varnish. 1 hen when the var nis 
is tacky, dust on the bronze powder. Clean off witha 
brush when thoroughly dry.)—Domxstic. (It is quite 


uruul plan is to submit the goods to those likely to 
take them Bp} Leone Ececrziciuaw. (You do not 
ive address. There are schools in London—the Fins- 
ury Technical College, for instance.) —Mxbitx. (You 
cannot burnish such articles ia the technical mean- 
ing of that term; but you can polish them with erceus 
and a brush.)—Oxe Anxious To Know. (We answered 
your queries in this column on p. 180.)+H. M. 
Eowanbs. (Your reference is to the number for 
Mareh 27, not 20. The query has been answered several 
times in back volumes, and may be answered again. It 
is inserted because a reply would be information useful 
to many. See pp. 262, 280, 617, Vol. XXXIV., and the 
indices.) —Sprs. (What is there to explain 1 You were 
out on the cliffs during a thunderstorm, and, in com- 
moa with other people, felt a blow on the head. Many 
reops have had a similar ex , and some have 
n so unfortunate as to have right in the path of 
the lightning flash.)—W.F. H. (Sea the indices, or one 
of the little handbooks of the art. The manufacturer of 
the plates usually supplies a formula which is known 
to give good results.) — R. S. T. (The frat query we 
must leave you to answer. 2. Some specimens of 
corundum contain silica. 8. According to the acalyses, 
some sapphires contain silica. 4. Jn return, we must 
now ask what you mean by “oxide of alumina,” ses- 
ing that alu aina is the oxide of aluminium !)—Camuo. 
(Yes, it is ‘‘reliable ”)—J. 8. (Your best plan is to 
seek the assistance of a capitalist, as the case appears 
to be one of those in which the possessors of money can 
frighten a poor patentee.)—Camena. (You now give 
sa size of camera, but do not state what it is wish 
to 


ou will flad 
by Joshua 


Agent-General for Cape Colony, London, 8.W.)—a 
(There are a series of articles on 
Spectroecope Making in Vol. XX., and several 
tions of cheap spectruscopes in back numbers—No., 774, 
p. 488 ; No. 686, p. 389; but it would be an advantage 
ifsome one who examined the ap tus exhibited by 
Mr. Cunynghame would expliin how to make a speo- 
troscope for 5s. Browning's How to Use the Spec- 
. ` 98 0 1 8 Mr. sera d- 
well’s ctlons for making a phonograph appeared 
in Vol. XXVII. p. 167.) —Berrien Wonxuaw. (You 
will find several methods of making electric contact on 
clocks in No. 1026. 2. It has been asserted that it 
cannot be done, and certainly no one but an expert 
could do it. A remedy is to stick a piece of silver foil 


space 
for 60 maay erections with either. The subject is 
an interesting one, aud the information you have kindly 
favoured us with most welcom2; but. af er it 
appeals to a very limited section of our readers, we 
have so many matters constaatly claiming their share 
of space.)—B. (We could only spare room foe one 
drawing; but your kindness ig as much W N as 
had 8 that you zent.) - W. H. 


Quanrcm Liser. (The copy of your query about d 
has deen lost or mislaid. Will 700 repea? it 


The 
blocks have been engra ved.) 


Iafiuence of the Electric Light on the 
Development of Plants.—Iu the Juurnal of the 
Society of Chemical Industry is described the 
results of experiments carried out by P. P. Dehé- 
rain on the influence of the electric light on vegeta- 
tiou. Experiments in this direction had been pre- 
viously made by Siemens, but not for such 
extended periods. The effects of the naked 8 
noted by Dehérain were very curious; some of the 
plants lost their leaves, some became spotted, weak, 
and unhealthy,: others turned black, while in the 
case of some elder shrubs, leaves directly sa ere 
to the electric rays were blackened, although th 
more protected leaves retained their green colour. 
The outlines of the upper leaves were found in 
many instances depicted on those underneath with 
the distinctness of photography. The influence on 
vegetatation of electric rays which had 
through transparent giass globes was not so pre- 
judicial, although complete development was 
greatly interfered with. The following conclusions 
were arrived at by the author: — (I) The electric 


light nee rays which in = jurious to vegeta- 
ion ; (2) the greater part o ese rays are kept 
back by transparent glass; (3) the electric light 


contains, on the other hand, sufficient rays useful 
to vegetation to maintain the life of plants entirely 
under its influence for 2} months; (4) this amount 
of useful rays is, however, insufficient to bring on 
young germinating plants, or to bring full-grown 


beyond our Irvine; to offer advice of the kind. The | plants to maturity. 


May 8 1885. 
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CHESS. 


ALL Commnnications for this department must be 
addressed to J. Pizacz, Langley House, Dorking. 


PROBLEM DCCCCXXXVIIL.—By Aniapxx. 


vr. Z, 
gfe) 
22 


Z 
ay 


: White, [948 
White to play and mate in three moves. 


BoLUTIOR TO 936. 


White. Black. 
1. K to K R 6 1. Anything. 
2. R to BS 2. Anything. 
3. R mates. 


NOTICES TO CORRESPONDENTS. . 


Connxor solutions to 934 by G. Stin ellow, Exon 
98 zzle), C. Brady, and T. L. Robins; that by E. 


is wrong. 
To 935 by H. Culmer, E. Stanley Follwell (easy ; five 
minutes), T. L. Robins, G. Stingfellow, F. B. Webb (we 
have repeatedly stated that if competitors desire to score 
full marks they must er the principal variations), 


Exon (key rather easy), G. W. J. and R. C. J. 


To 988 by H. Culmer, Brum (very poor), A. Orr (delay 
unavoidable, but will not occur in future), A. A’ E. 
Lecluse, E. S. Follwell (poor; no scope for Black), F. A. 
Vincent, G. Stingfellow, J. A. M. (not a first class 
problem), Streetgate (solution easy owing to the position 
of the Black K). Rev. W. Anderson (Old Rompey), 
E. 8. and R. A. Bennett. . 

To 987 by J. A. M. (a fair problem), Brum, E.S, 
J. B. Piper (very neat), and Streetgate (ditto), 

H. Buistow.—Sorry you are unable to join Tourney, 
as it promises to be lively. 


J. H. Buacz.—Thanks for games and notes. | 
SS ea 


Every Workman connected with the Buil 
Trades us a Situation should advertise ia “THB BUILD- 
Ire 8,” published every FRIDAY, priee Fourpence, 
at , Strand, London, W. C. 


“THE BUILDING NEWS” is the Principal Journal re- 
s Architects and Builders, and has the largest circulation 
ef any onal Journal in the kingdom. 


sray Workman should insist en secing “THE BUILDING 
NEWS ' every week at his Club er Coffee House. He will find 
more“ Lists of Tenders’ for new work in it every week than in 
aay similar paper, and can thus ju where work is likely to be 
aad. He is specially invited make use of “ Intercom- 
mealeation’ if he wants know anything about his trade; to 
write to the Eitor if he has any suggestions to make, and to 
advertise in the paper when he wants work. 

The charge for Advertisements fer Situations is Om Shilling 
far Twente-faur Words. and tix venes far every Kizht Wards after 


TERMS OF SUBSCRIPTION. - 
PAYABLE IX ADVANCE. 


és. d. for Bix Months and Ila. for Twelve Months, Post-free te 
anypart of the United Kingdom. For the United States, 13s., of 
1 dois. 28c. gold; to France or Belgium, 13s., or 16f. 60c. : to India 


via l. 24. to New Zealand, tre Cape, the West 
, Kova Beotia, Natal, or any of Australias 

Colonies, 13s. 
Tee ‘should de made Peet-office order. Bach 


aumbders cannot be sent ont of tae United Kingdom by the 
ordinary newspaper post, but must de remitted for at the rate of 
44. each to cover extra pos . 

Mesars. o amne W. Quzsn and Oo., of 924, Chestuut-street, Philia- 
áe are. authorised to receive subscriptions for the United 
ue for the ENGLISH MECHANIC, at the rate of 8 dols. 


ponang ofice in 


Leadon. 

tesued after the receipt ef the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. eneh copy, to cover extra postage. 


Vols, IV., VII., XXVI, XXVIII., XXX.. XXII., XKXXIU 
XXXIV.. XXXV., XXXVI, XXXVIL, XXXVIIL, 
X. bound in clath, 7s. each. Post frea,7s. . 

Vol. XL. now ready, price 7s. Post frec 7s. $d. 


doend 


each, any boekseller or newsagent, er . Cac aut · fre 
1 (8 index numbers, N A. dach, oF 
ee Vola. I., VI., VII., VIII., and IX., 34. each. Poet 


fre each. Indexes to Vol. XI. and to subsequent vols., 84 
ee or poet tree Ad. Cases for binding, Is. 4d. ah. 


Epps‘s Oocoa.—Grateful and Comforting:—~ By 
a thorough knowledge ef the natural laws which govern the 
tions of digestion and nutrition. and by a careful applica- 
tion of the fino pro es of well-selected Cocos, Mr. B has 
provided our brea tables wit& a delicately flavour ver- 
agr which may save us many R doctors’ bills. It is dy the 
judicious use of snch articles of diet that a cenatitution may be 
dually built op until streng enough to resist every pendency to 
isase. Hundreds of subtle naladics are floating around us 
ready to attack wherever there isa weak point. We mir ereape 
many a fatal abaft by k ourselves well fortified with pare 
bioos snd a propery | nourished ftrame.’'—(ietl Servies Gasetie.— 
Made sim y with Doll water or milk, Seld enly in packets, 
la de ‘JAMES EPPS and OO., om ists 
Loadon."*~ Alse makers of Rpps’s Chocolate Nene 


CHARGES FOR ADVERTISING, 


Thirty Words ee @o ee ee ee ee .. 2 6 
Every additional eight words.. .. .. . . 0 6 


Prent © Advertisements Five Shillings for the first 0 words 
aer werds 5d. per line. Paragraph Advertisements One Shilling 
par line. No front 

ese than Five Shillings. Reduced terma for series of more than 
insertions may be ascertained on application to the Publish er. 


ADVERTISEMENTS in BXCHANGB OULUMN—for 


s. 4. 
Twonty-four words ee ee es ee es 5 0 8 
Por every succeeding Right words os ©. 00 8 


ADVERTISEMENTS ia the SIXPENNY SALE 8 


6. 
Bixteen words ee se ee . è ee ee „ 0 6 
Por every succeeding Bight Words ac ce 0 6 


„It must be borne in mind that no Displayed 5 
advertisements 


eas ra im tho“ e Sale Columa.” 

must de prepaid; no reduction is made oa repeated insertions: 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P. O. O. could be sent, and mot 
stampe. Stamps, however (preferably halfpenny stampe), may 
be sent where ít is inconvenient to obtain P.0.0's. 


; The address Is included as part of the advertisement, and charges 
or. 

Advertisements must reach the office dy 1 p.m. on Wednesday 
to Lasure insertion in the following Friday's number. 


NOTICE TO SUBSCRIBERS. 


number of the term for whi h 
r subscription is d will be forwarded to them ina Pirx 

Wrapper, as an intima that a fresh remittance is 

is ja to continue the Aubeeription. : 


Holloway’s Pills and Ointment offer to man- 


‘kind the most effectual cure for Gout and Rheumatism. The 


Ointment should be thoroughly rubbed into the parts affected at 
least twice a day, after they have been fomented with warm flannels 
to open the pores, in order to facilitate the absorption of it. 


An Inventor seeks a PARTNER to assist him in 
Manufacturing a amall article of general use by all machinery 
users. Very little plant requircd.—Apply, in first instance, to 
J. C., 3, Gladding-road, Manor Park, E.—(Apvr.} 


OUB. EXCHANGE COLUMN. 
The chargs for Euchange Non~as pobre e wer ds 


and 8d, for every 
cee 


Good Value Offered (cash or instruments) for all 


kinds of sound or repairable bBcientific Appliances.—Cartarz! 
3 Depot, Cheules- street. near British useum, Betablished 


Hot-Air Engine, Buckett's Caloric, half h.-p., quite 
new, cost £42 108, Will take exchange. Want tools or anything 
useful.—J, Gaius, Hull. 


Tricycles, with Dunn's patent improved power 
appliance. 50 percent. increase of power. Machines bought 
sold, or exchanged.—2?2a, City-road, London, E. C. 


Telescope, 2}in. Reflector, two Astronomical Eye- 
pieces, fine adjustment screw, on tripod tand, in oak case. What 
offers ?—Jox Brain, Albert- square, Carlisle 


Medical Coil and Bichromate Battery, in 
mahogany box, good condition; fur Electric Scarf Pin.—Jos 
Buain, Aldert-square, Carlisle. 


Electric Railway, with Motor and Battery, not 
qare in working orurr ; can be made rignt by any amateur elee- 


lelan. What offers ?—Joxz Brain, Albert-square, Carlisle. 


Lathe Heads, 4} to 6in. centres, T and slide rests, 
ae in exchange fur corresponding value.—Linscorr, Rains- 
gate. 


Telescope, 2in. achromatic object-glass, good defini- 
tion, hign tripod stand; for Lathe Appliances or other offers.— 
Lincott, Ramsgate. . ' 


„Sun Dial” Gas Cooking Stove, nearly new, two 
feet high, thirteen inches wide, eleven inches deep. complete. 
cost £2 88. Will exchange. for assortment of @noman’s tools of 
approximate valuc.—Address, P. T., 247, Millbrook-road, Free- 
mantic, Southampton. 


For exchange, a Dr. Carter Moffatt's Ammonia- 
PHONE, Quite new. owner has no ute fur it, been very little used. 
Exchange for small Shocking Coil or what offers.—Rrrxoxrps, 
Hepworth, Huddersfield, 


“English Mechanic,” from beginning, 40 vols., 
handsomely bound. What offers in cash? or change Photo- 
graphic Apparatus. Tricycle, or anything usetuL—Address, X. V. Z., 
8, Albany-road, Mile-end. 


Letter Copying Press, foolscap size, quite new, 
never been used, cost £2. Will r a for Prin'ing Press or 
offers.—Jauszss R. W. Stripe, Commercial Wharf, Plymouth. 


Wanted, pair zin. centre Lathe Heads and Rest 
or Electro- Motor, any other Electrical App. atuk. Ex: hange ð- 
keyed Piccolo, with silver lip plat on, cost $28. Offer.—B. Scno - 
IIIb, Diggle, Saddle worth. : 


Splendid Electro-Motor, Chaster's form, but larger 
adjustable brusn ou:der ; fur Hassmmette or useful offers. J. 
Sustuunet, 4, Oak-strect, Radcliffe. 


Wanted, set Dynamo Castings, about 150 c.-p., in 
exchange for Fins Bunsen Celts.— E. t uorxtox, Hindpoui-ruad, 
Barrow- in-Furness. 


Offers wanted for a 6in. centre Woodturning Lathe 
Aut Leg Vice. No. 3, dtauhope-street, o Winwich- road, War- 
ngton. 


and mahogany case, sum able fur boat about 30fi. 
Propeller, 26in., S-bladed. 
Lathe Flywheel, 28in. dia., and Crank. 


` Vertical copper Boiler, 24in. high, 10in. dia., 7 tubos, 
and ail fittings, with flrebox, &c 


florizontal Engine, brass, Zin. bore, 3zin. stroke, on 
brace bed- plate, in working order. 


Offers in exchange or cash. Wanted, Donkey Pump. 
steam Ottings —A. G., 25, Sussex -».reet, Winchester 


A beautiful Russian Goatskin Rug, cream colour, 
6ft. long by 3ft. Exchange fer Hund bewing Machine or any- 
hl ureful —H. NI DZM, Bridge-street, Abertillery, Newport, 

on. ; 


Mahogany Steering Wreel, with drum, standards, 


Dynamo, superior finish, 10ł4in. Siemens armature, in 
exci ange fer good sin. Slide - rust, or casn 45 108. J. Bau nzx, 12, 
Bessburough etreet, London, S. W. 


Wanted, a Copying Apparatus, for which good 
exchange will be given. Gelatine terme naul not do.—T. H. M., 
Errigle, Csetehill, Ireland. 


geor paragraph advertisement Inserted for 


necessary, if 


Horizontal Engine, link motion, locomotive boiler, 
8 tubes, stram and water gauves, &c.; for Gin. Stide-rest, or 
offers.—Sircent, 25, Holy well-street, strand, London. 


Wanted, an Air Gun. in exchange fora HORIZONTAL 
ENO NA and Bortxa, in very good condition, cust 258.—H. WiLson, 
Reck House, Clapham Common 


Halk-plute Sliding Body walnut Camera, dark slide 


lost, excellent condition. What offers of es change? — rap, 
Lees, Oldham. 


Going abroal.—_Induction Coil. remainder Chemical 
Appurntus, Rooks, Ke. Nominal exchange.— N. Ponxrza, 30, 
Aden-grove, Stoke Newington. ` 


Newton's Patent Refulgent 3-wick Lamp, new this 
Reason. Will exchange above for tne ~ Safty Uxv-hvdrogen, 
Jet.” or offers. Approval.—E. Howoarsz, jaù., Water Hall, 
Mirfield, Yorkshire. 


Locomotive Oastings, Lee's, £2 138. set, 18in, 
long ; partly tinished, cylinders bured, What offers in exchange 
Small Harmonium wanted.—Mi.tza, 3a, Park road, Battersea. 


Bicycle wanted, 50in. to 54in. Will exchange GAL- 


e Bartsay, by Halte, cost £10.—C. F., 19, Merrow-street, 
Walworth - road, B. E. 


“ Popular Educator,” Vols. III. and Iv., separately 


bound and in good condition. Exchange or offers. — Pool x. St. 
James's green, Thirsk, Yorkshire. 


Volumes I. to XIV. “Mechanic's Magazine.“ 
bound, good as new; 10 Vols. * Faw ily Friend,” bound ; and other 
beoke, in exchange fur Lathe and Tools, or offers.—W. 8., 78, 
Viaduct-street, London, E 


52in. Bicycle. bent handles, lamp. bell; good as new 
Would exchange for gucd centre-accond Chronograph Btop Watch 
and Chain.—Howaarp, 177, Guide-lane, Hooley-hill, Manchester. 


Wanted, second-hand jin. spark Induction Coil, 
with commutator. in exchange for Gin. Bullseye and daſety Lime 
Light Jet.—M , 5, Hanover Buildings, Southampton. 


For exchange, about 100 yards of No. 16 copper thick 
Guttapercha Wine. Exchange Silver Albert ; alen 1 Electrical 
and Pneumatic Indicators, 10 holes each. good condition. What 
offers ? -W. Mircuucr, Engineer, Leicester. 


Wanted, lady's liall-warked Silver Lever Watch, 
no rubbish, hunter preferred. for good exchange. Particular to 


T. A. C., Fairfield House, Warrington. 


Foot Lathe, new, 3in. centres, 2ft. Gin. gap bed, 
treadie. tool shelf, back gear, compound slide rest. Exchange for 
Breechloader, equal value, choke preferred.—A. Harus, Howard- 
etrect, Yarmouih. . 


Wide-angle Lens. first-class maker, Vogel, Phi ladel- 
hia. U.S. Want J. plate Portrait Lens (offers photograph le) 
. Rerxorps 77, West street, Bristol. 3 ; 


Ten-guinea Diamond Ring, new; flawless, in ex- 
change f.r 2ſt. Locomotive in damaged condition.--Bend particu, 
lars to W. Hacowrow, 138, Park-road, Liverpool, 


Flute Music.” in exchange for C. Nicholson's 
Pot-pour:{ and Weidner’? Portuguese Alr, flute and piano. Goa 
or both.— Particulars, J. Dickson, Atlantic Avenue, Belfast. . 


54in. Bicycle, roller bearings, lamp, &c. Exchange 
for Facile or smaller bicycle. or sell cheap; also some locomo- 
tive photos. —W. Aron, Stonard-road, Winchmore-hill, 


Double Dark Slides (2), quarter-plate, nearly new. 
Exchange turning tools, or offers.—J. T. BIA XII, Turner, Chase- 
road, Southgate, London, N. 


“English Mechanio,” Vols. I. to IV., bonnd: 
XXI. to XXVI.. bound: XXVII. to XL, unbound, clean and 
complete. Horol gical Journal from commencement, 27 Vols, 
complete, to Auguat, 18-5, 19 Vols. bound. Tricycle or offers. —H 
W. Jos, High-street, Harrow, Middlesex. ; 


Wanted. good Lever Watch. Exchange Woop- 
TURNER 8 Foor Latur, 304., Avery s Steelyards, weighs 1ilb. up to 
lScwt., cost £5.—W. Sxits, Bilston-road, Wolverhampton. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column al the rate af 
8d. fer the ret 16 words, and 6d. for every suceseding 
€ words. à fs = . 


Plating. — Every description of Gilding, ‘Silver 
Plating, ahina: and Rronzing, Ee with very best finish. 
Speciality in nickel-plating. Enperia quotations on application, 
Rend one stamp for price list. Binall jobs attended to per return 


post.—Moaais un, 132, Kirkgate, Leeds. 
Fretwork.—Llustrated Catalogue of every requis: ° 
and 400 miniature designs, 4 stamps.—Harnesn Broe., Settle . 


Yorks. 

Trouser *.engths, 5s. each. Cheap Cloth for Ladies“ 
Dreaves, Mantles, Hoys’ Suite.—Hewirt, 27, Winfield Mount, 
Leeds. Patterns free. . 


Electric Depot, 10, Deansgate, Manchester.—Electric 
Breese Peg 25e. e¢trio Belle, és. Induction Coils, 68. —Mixrax, 


Shunt wound Dynamo and Serrin Arc Tamp cost 
over £60. Will take £35 or good exchange.—Jown Gains, Hult 


Pletcher's Foot Blower, cost 35s., quite new; also 
large nos Pipe and Hearth. Wil take 42 10s, or offers. J. 
Game, Hull, i 

Billiards.—Great success of Thorpe's Patent Auto- 
matic Cuo Tips. Gannot fly off. Cues retipped instantly. 


Billlards.— Excellent testimonials from Roberts, jun. 
champion, a- d other professionals. £5 per week easliy earned. 


Billiards.—District Agents wanted. Send 9 stamps 
for particulars and sample cue end fitted with patent. 


Billiards.—Five Shillings for sample oue, also fitted, 
and 3 extra tips. Thousands already in use. 


Billiards.--apply to sole representative for United 
Kiux dum. -A. W. Morgan, Lancaster Avenue, Fenz el-street, 
Manchester. 


‘Hard Valeanised Fibre for Magnet Heada— 
Moss and MiITCNBLL, 68a, Chiswell-rtreet, London, B.C. 


Hard Vulcanised Fibre for all kinds of insulation. 
Meese anu MitcuseL, 68a, Culswell- street, London, E. C. 


International Inventions Exhibition, East 
Avenue, Group z., Staad 1683.—Mosssze and Maircas.i, 63a, Chis- 
well-street, Lundon, 8.C. 


Tudsbury and Sons’ “ High Tension” Wim shurst 
Mani, with Compound Ebonite Piates. List, ene stamp.— 
Bdwinetuwe, Newark. 


Castings. Bench Drilliag Machine Castings, $s. 6d. 
Small Braas Horizental Engine Oastings, 30.64. „New Price-list 
and designs of perfect Castiogs post free.—I. Tomiie, Engineer, 
38, Highfield-terrace, Barneley, Xorkshire. 


Oasti Half horse-power (Ingine). Launch. 
5 Vertical, ports in cylinder. „ 
Forgings and Castings, In. 6d, One horse-power, -en 
LIN, High feld terrace, Barnsley. 


v 
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French Polishing, Staining, Painting, and Varnish- 
Int. 122 receipts er trade secrets, with full instructions and 
detwils, free ls —I. TomLiN, 35, Highfield-terrace, ey, 
Yorkshire. 


Cat Gut.—Gut Hooks and Eyes for lathes and ma- 
chinery.— Jau s BrLLARRS. Regent-street, Leicester. 


Bellasrs’ Gas Stoves. 1s. 3d., 28. 3d., 3s. 3d., for 
Doiliung. Breakfast btoves, 55., 11s., 14s. 6d. Bend for lists. 


Showcases for Frhibitions, Models, Scientific Instru- 
mente Exhibition Stands supplied and fitted.— Write, Far and 
Bratt, 90, Borough-read. London. 


24 Microscosic Flides, in box, very cheap. List 
sent for stamp. — Wert, Dalmain- roa, Forest Hill, 


_. Mica, otherwise Talc.—RICHARD BAKER & Co, 9, 
Mincing-lane, Lendon. 

Violin for sale, magnificent solo instrument, suitable 
for lady or gentleman, labelled Antonius Stradvarus, Cremona. 
1690, with good case and mounted bow, only 25s. Bent on 
approval with pleasure.—Mre,. Jonze, 50, Myddelton-street, 
Clerkenwell. 


To Capitalists——An Inventor seeks a Partner to 
asstet him in manufacturing a small article of general use be all 
machinery users Very little plant required.—Apply im first 
instance to J. C., 3, Gladding-road, Manor Park, E. 


Patents, Designs. and Trade Marke. — For 
rticulars of lowest charges, apply, O. L., Technical Bureau, 4, 
neen Victoria-street, E.C. 


Tricycle Wheels, Bicycle Wheels, and Fittings 
Wonderfully cheap. Also for pafety Bicycles.—W. Gwinausre 
and Co., Wolverhampton. 


Edward W. Drury, Hull, Glass Bottle and Cork 
whe Importer of Chemicals, Caramel, Glucoses, Tinned 


Lathes, Lathes. Cheapest and best. List, 2 stamps 
Nothing equal at price.—Rosineon, Somerset-road, Sheftield. 


100 Foreign Stamps, including Brunswick, Ceylon 
Tasmania, Egypt, Greece, Luxemburg, free 7d.—HsLY, Foley: 
etreet, London. 


Patent Spiral Grip Letter Racks. An invaluable 
n Parcels post, la. 3d.— IIa, Highgate-street, Birm- 


mphrey’s Pocket Tripod. for cyclists, professional 
and amateur photographers. Veifectly rigid. May de had on 
approval. IIlustrations and testimonials free.—Pcrmrnass, Stan- 
hope-street, Birmiagham. 


The Camera and Lantern, with three instantaneous 
photographs; givestull instructions in their production ; 6d. post 


Camera and Lantern Apparatus, dispenses 
with multiplicity of slides, 8 piates carried, changed any where.— 
Poumraazr, nghaa. 


Pumphrey'’s Hydrostatic Shutter gives instan 
taneous or timed exposures; les. Illustrations post free.—Pun- 
many, Stanhope-street, Birmingham. 


Motor Oastings, materials for Electrie Bells, 
Batteries, Galvanometers, Intensity Coils, Microphones Kine 
Muypuam, and Oo.. Bris 


toL 
resistance Pet tot, Yoo par aena, mao — pom iei bay 


Standard Ohm, in bor, 
gorreet ten thousandth of ohm, 


Wimshurst Influence Machine.—Sole Manufae- 


@urers of Improved Pattern. Numerous testimonials as te 
thorough ency.—Kino, Mzxpaam, and Co., Bristol. 


Galvanometer Oards, improved for ¢ and 
bined, 2jin., 0d. ; din., 10d. ; 6im., 18. ; free A 


Write for Mendham “a large new 
and reduced png: post free 4 m: ane ve = 


Col. Ross's Patent Filter Pipe, price 1s. 6d., post free 
1s. 84.—G. Dact,7, Holborn Viaduct, Lon don, B.C. 


The Pipe of all Pipes. Price 1a 6d. post free, 
le. 84.—See above. 


Patronised by the Prince of Wales. Price ls. 6d, 
post free 1s. 8d., at above aadress. 


Recommended by the ENGLIsa MECHANIC. Price 
le. 6d., post free ls. 6d.—G. Deat, 7, Huibora Viaduct, London, E.C. 


A Sure Cure for Dyspepsia and Heartburn. Col. 
Rose's Patent Filter Pipe.—See above. 


Selling by Thousands.—Try one if you have not 
sera a oo 8. 6d., post free is. 8d.— 0. DAT, 7, Holborn Via- 
uct, B.C. 


Smoked all the World over.—Col. Ross's Patent 
Firrza Pirs. Price ls. 6d., post free 1s, Sd. —See above. 


Beware of Imitations, useless and fraudulent. 
We eell only Col. Ross's Putent. Price 1s. 64., post free, ls. $4.— 
G. Daa, 7, Holborn Viaduct, London, E.C. 


Col. Ross's Patent Filter Pipe.—Look out for 


it at the Inventories ” Exhibition ; meanwhile buy one of us.— 
G. Dzat, 7, Holborn Viaduct, London, B.C. 


The Kinetic Engineering Company, 36 and 
87, Brooke-street, Holborn, London. Circulars and list post free 


Dynamo Wire, 18. 2d. per lb. Line Wire, 29s. 6d. 
per mile. rushes, 4s. per dozen.—Kinatic Company. 


Leclanche Cells. best No. 1, 16s.; No. 2, 19s.; 


No. 3, 228. 6d. per deren.— Kix Tic Coxrany, 


Electric Bells.—Best quality, workmanship, appear- 
enh and value in market, 4Us. per duzen.—Kimaric Exoinagalxe 
MPANY. 


Maiche Patent Battery.—Best yet produced. 
reani and Scieatinc Reporte puss free.—Kınario Ensminarr- 
Ino MPANT. 


Electrical Supplies. 
Breinzxrzing Comranz, 36 and 
don, EC, 


Devonshire Cream, delicious, by improved centri- 


y 
l process. Parceis Post, Id., ls. 6d. -U. B Manor Farm 
Martock, Somerset ee = , 


Planing, not exceeding 10in. by 10in. by 8in.— B. W. 
Crroe, 18, Besinda- street, Hunslet, Leeds. 


For Model Work (wheel-cutting in brass only) ; also 
Boring, Turniog, aad Screw-Cutting.—Cisoo, ss above. 


Grant Bros.’ parts of Electrical Apparatas of 
every „ tor ama teure; who.esale prices ; i ull anetane- 


Electric Bells, Batteries, Pushes, Wire, wholesale 
prices ; lt free.—Gaanr Baos. and Co., 20, High Holborn. 


Engine and Boiler combined, 6'n. bore, 12in. 
by Green ; very cheap.— Riasy Suit, Fazackerley, Chorley. 


Universal Outter Frame, slide 3in., £2. Castings 
ds 6d.—Particu'ars, apply, G. Attsor, Derby- road, Belper, 


Poles guaranteed 
@, DERAN, and 


Wholesale only.—KIxRri¢ 
37, Mrooke-street, Holborn, 


O. Pilkington, 32. Sackville-street, Piccadilly, W., 
Magic Lantern Artist aad Photographie Colourist, 


Magic Lantern Photograph Colouring, fincly 
and artistically done. das, per dezen. Npecial terms te the trade 
on application.—C. Pitx:noton, 32. Sack ville-street, W. 


Desmometer, giving at sight weights of rivets and 
bolte ot any size and length Useful formu w, 1s.—W. STEPHEN, 
76, beGrey street, Newcastle-on-Tyno. 


Oxygen Gas, compressed in cylinders, handiest and 
safest. for Jimelgnt—Creamasus, Coupreesed Gas Chemist, 
Bartiett's- buildings, E.C. 


Oxygen Gas, compressed into fron b ttles, liquid 
8 vxide and carounic acid.—Cirsrnsos, Compressed Gas 
hemist. 


Oxygen Gas, compressed into fron bottles: prices 
on applicution.—Cuarxson, 35, Kartlett's- buildings, Holboru, E. C. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. ULanxeun, 28, Hartiett's-bulldings. 


Eyepieces.— Huyghenian of any power to fit any 
telescupe, 158 each. Sun Diagonals, £1. star Diagonale, 308. 


Astronomical Telescopes, second-hand, by best 
makers —CLaaxsn, 25, Kartlett's-buildinge, Holborn, B.C. 


Model Steam Engines made or repaired. Separato 
pert fitted up, builera made t» order.—Lucas and Davie, 21, 
aries. sireet, Hatton-garden, Londen. 


Tricycle House, full size, portable, hold two bicycles, 
£5 10s., carsiage paid —X., 7, Clarence-street, Liverpool. 


Square or Hexagon Articles.—Full directions 
how to tura these in any ordinary lathe, including catalogue of 
lathes and parts of lathes. Any amateur can fit it up. mend eight 
stamps —Harrawnia Co., Colchester, Inventions hibition, 91 
Stand, Main Avenue. 


Square Hole. How to cut square holes by hand tool. 
Anyone can do it. Eight stamps, including catalogue.—Amateur 
Department, Barraxxia Woarns, Colchester. 


Second-hand Lathes and various items, Give details 
of what you require, Stamped envelupe for list of second-hand 
lathes, €c.—Baitannia Co. 


Note the Address. — BRITANNIA COMPANY'S 
Tandon coee rooms, 94, Fenchurch-etseet. All correepunvence to 
chester. 


Several nearly new Lathes, similar to those on view 
at 99. Fenchurch-street. Ao Reste. Send details of what you 
require.— BRITA NIA Woaxe, Colchester. 


Engineer's Tool Department.—Lathes, Shapers, 
Planers.—HRIrauR IA Co., Colchester. Makers to the British 
Government. 


Britannia Oo. exchange any articles unless made to 
order. Tools and Machinery to design. 


Boiled Oil quick dryer. something new, full working 
instructions, 66.—J. Mcuanar, 6, Hamlet- street, Buotie, Liverpool. 


Odd Spiral Spring made to order. Mattress Spring 
9d. per dozen.—Jamas Panien, 52, Bard-street Park, Shettic.d. 


Elastis Stockings, Knee Caps, &c., best remedy for 
Varicuse Veins, Swellings, Weakness, &c., from 3s. 6d. Directions 
(or „ tree.—Buirz and box, 6, Westborough, bcar- 

rough. 


Microscopes. — Apparatus, Alterations, Repairs, 
and Oujectivee n G. Mason (from J. Swift), Microscope Maker 
to the trade. All hinds of scientific instruments repaired. Stamp 
for list.—24, Park- road, Clapham, London, B. W. 


6in. Kennan J athe and Appliances for high-class 
ornamental turing, tor sale. Piuperty of an amateur |stely 
Receaecd - Particular, Rev. Joszrm Kaw cine, Ba wa boy, Ireland. 


Seven years’ “ English Mechanic.” all complete, 
ready for binding. First P.O.0. for eight en linge has the jot.— 
J. 8. Bon z And, 18, Holgate-road, York. 


Copying Ink Pencil, new patent indelible, Cam 
action ; best ever introduced. Warranted to wear weli. Post 
free 7 stamps.—Pvuaxsss, 37, Huntingdon-strect, Kingsland. 


Profitable pursuits in Leisure Hours !—Blowpipe 
and Laur combined, handy little tnetrument fur bluwing julete; 
every requisite ; book of plain instructions ; in box, free 4s. 6d. 


Soldering Apparatus.—Soldering Iron, Heating 
Lamp, do. der, every requisite, book of aau Vloni, packed in box, 
Se. 9d. free.—d. Invina, Id, Queen-atreet, Gravesend, 


“ Hints on Egg Collecting,” illustrated Pamph- 
ace 4 and Blow pipe, la., free.— J. Davie, Naturalist, 
art ford. 


zin. Wray Telescope. excellent definition, good as 
ped objects and iui! particulars.—T. Clara, Aust wick Hall, 
caster. 


Boiler (egg-end), 8ft. by 33in., and part fittings.— 
Mius Haos., Belmore street, Wande worth - road, 8 W. 


Smith's Bellows, oblong, 32in., good condition, 80s. 
Mitre Bros., Keimure-atreet, Wand worth - road, 8. W. 


Organ Pedals, mahogany ; must be sold. H. REID, 
Addington Villa, Wendover, Bucks. 


Thought-Reading.—A full explanation for 7d.—J. 
B. Pane, Awmaworta, Bolton, Lancashire. 


Diagrams, large crayon, plain or coloured, for lec- 


tures in natural history or microecopy.--Paaa, Ainsworth, 
Bolton. 


Ivory handle Pocket Kaife. 3 best steel blades, 
28. 9d. ; sold at 38. 6d ana 4s. Cash returned if not approved.— 
Marsu, Broughton-road, Owlerton, Sheffleld. 


A Stanley Histological Microscope, with spot 
lens. but without og e, poli- d mahogany bux, equal io new, 
price £? 56.— M. Q. C., 78, Clarence road, Clapton, B. 


Elestrio Bell, Battery, Push, and 30 yards of Wire, 
carriage fice, 98.—A Buarto, Urmston, Manchester. 


Electric Bell, 4s. Leclanché Battery, 28. Bichro- 
mate, 3s. Coil, Ge. Wire zd. per yard ~As above. 


All Parts and Fittings of the above cheap, with 
instructions for amateure te culetruct.—As above. 


Perambulators.—Several good second-hand, cheap. 
at J. Junnson s, di, New Oxford-street, Lendon, W.C. 


Mica or Talc cut for all purposes by C. JonxsOx, 
87, Nuw Uxiurd-street, London, W. G. 


Piles cured at once by using Dr. Farquharson's 
Remedy. Free by post for 3s —2, Standich-street, Buraley. 


Standard Ohms.—S. BoTTens hae a few of these 
on hand, price 48. 61.—Stanle;-road, Carshalton. 


Wheatstone’s Bridges.—<. BOTTONE can also 
supply a tew of these, p:ice bs., pust free. 


Living Rotifers, &c., fór the microscope. A tube 
ful, post frre, 6d.—Aazuve horrens, Stanley-ruad, Carshalton. 


Quarter-plate Photographic Set, complete in box 
by Stanlev. as good as new, oust oe : wilt sell for 35s.as I have 
got half late set —Address, J. Haneasavags, 15, lvanhoe-roed, 
Denmark Park, London, B I. . 


Incandescent Lamp. 8d. post free. Only a few 
left.—Naw auu Cv., 24, Deuu- street, Sohu. 


Incandescent Lamp in Gilt Scarf Pin, 20 stamps. 
—Naw and d, 4, Veun-sircet, 8 ho. 


Incandescent Lamp. Battery, Wire, Chemicals, In- 
structivus, au., iu bux, 2e. 64. free.—Naw, 24, Dean- street. dcho, 


Why Pay many Times their Cost P —Eas:il; 


made, dee beluw,—srancar, 119, Munchester-road, Popler, E 


Stephens’ Biue Black Ink, Eno’s Fruit Salt, Davis’, 
Paia-aniller, Browue's Breucnlal Truches.—See STANLEY, above. 


One Recipe, 7 stamps; two, 12; three, 16 ; four, 19. 
Returned if diveatsutled.—Srantur, aoove. 


Genuine Commercial Citrate Magnesia, as pre 
pared by largest firm in trade, 13 stamps. Returusble.—SrazxlIz1 
above. 


A New Varnish.—A Spirit Copal, as clear as filtered 
water. Never produced befure. Driesin five minutes. Suiooth 
and brilliunt. Sample Buttle 7 stamps, post paid.—8., 5, Covertry - 
street, London, W. 


Patterns of 3in. Screw-eutting Lathe. No reason- 
able offer retused. - BCUILH HHO, 6, Mead's-row. Lambeth. 


Coca Leaves.—The Bolivian Consul-General has sert 
a splendid testimonial this week in favour of their stimulaung 
properties. 


Coca or Cuca Leaves.—Many M. P.'s and Clergy- 
min jake them constant:y. To Cyclistethey area pusitive ne- 
ceseity. 


Persons afflicted with Indigestion should chew 
„ of eating a hearty dinner, and they would soon be 
cured, f 


Coca Leaves. — Sample packet, with medical 
and escicatitic opinions, 13 stamps.—Maaas and Co., 17, New- 
castle-atreet, Parringdon-setrest, E C 


New Time.—Alter your Clocks and Watches. Twelve 
Bets of Figures, with lastructions, 6d.— WII ra, Kreston, 


Water Motors, for sewing machines, o et. tes. 
wiadew advertisements, 33s., 62s. List ans stamp.— W asera. 


Fan Castin gs.—Im Registered Designs ; seta 
An., 3s. ; 8 3 he és. Drawings, —~— WmEELen, Engineer. 
Water Motors.—Complete one horse-power, £9. 
Half. £6. Quarter, 44. Bighth, €3.—Tuouas Wuzutsa, Preston. 
Steel Namo Stamps, 3d. per letter. Figures (set 


26. 4d. Letters, 68. éd., per post.—E. F. KaLowin, hoblosweed- 
hill, Gloucester. 


mos, Jones’s Patent, 2,122, working at 12, Old 
Loudon, in Interrational Inventions Exhibition. Motor Cast- 
ing», 38. a set.— H. Jonze. 


Formulas Worked Out for winding Dynamos 
from 10 e.- 5. to 508 e. - p., 8 stampe each —H. Jon ns. 


Dynamo Castings, Jones's patent H: 8c-p., 53.3 
16, òs. Ga. ; 30, 6s. 64. ; 20, 7s. ; 70, 16s. a set.—H. Joxxs. 


Dynamos, finished: 8 c.-p., 30s. ; 16, 368. ; 20, 40s. ; 
30, 50s. ; 70, 100. each.—H. Jon ss. 


o Armatures of above wired after fitted up 
lq, each, uwa make, warranted.— H. Jon s. 


Dynamos for house lighting. — Jones's Patent 
Lamisatead Felde and Armatures, 5, 6, and 7 lights, £6, C7, and £5 
each.—H. Jonas. 


Dynamo Machines Repaired. Motors, with 
wire, $s. 64d.—H. Jongs, , Migh-street, Lambeth, 8. K. 


Model Engine Castings.—Best and cheapest 
omy 1 ene) and compare.— Wuup, Dalley-street, Brvughton 
anche ter. 


Dynamos, with lamps, new. Fine Hand Machine, bx 
Brequet, cost 440; fire: offer above £15 taken. Is pectlon 
invited by appointment. Castings rough and finished. Repair. 
—Letters, Waans, 39, St. John's-strcet-road, B.C. 


Mardy British Ferns.—Asplenihm Marinum, viride 
Ceterach Crenatum, Lastresa mula, Rigida, Colina, Oreopteris . 
Dilatata. Polypodaium Semilacerum, Calcareum, Oak, eech, 
Athyrium, Scu'opendrium, 15, la. 6d.; 20 large Rocke:-y R 01s, 2s. ; 
50, és. 6d.; 110, Se. Botanically named, carriage paid.—Joan 
Beane, Feliside, Kendal. 


A few Gramme Dynamos for sale, cheap.— WALKER 
and Orriv as, 195, Severa-ruad, Cardiff. 3 


Electro-Motors from 253. No desd point. Battery 
equai Sunsen's. No fumes.—Wacxea and ULLIVaR. 


Leclanché QGelle, Manganese, Sal-ammoniac, Bichrco- 
mate heile, Wire, Pushes. Wholesale and retall.—Wactxea ana 
OccivVar. 


Dynamos repaired or rewound. Advice given. Com- 
peteut men sent to all parts.—Watxsa and ULLIY ER. 


Send for Liet of Switches, Indicators, Telegraph 
Instrumente, Parte, &, for sale, cheap.— Walz MZA aod UOcvivaa. 


Lenses, Inatructions, &c., complete for constructing 
powerful n 36in. long; 18. 3d., iree.—TuzOa LD, South - 
street, Green wich. 


French Cuirassier's Sword and Sheath. Waterloa 
pattern, thorough order, We. öd., bacgaln.— Tu zen 1D, Boulh- 
street, Greenwich. 


Small Gold Lever Watch, lic., excellent timekeeper, 
compensation balance, 50s. Great bargain.—THronatp, South - 
street, Greenwich. 


Telescopes, Opera and Field Glasses, Model Engines. 
Ko., at absoluwiy wholesale prices. 


Illustrated Catalogues, two stamps — A. FRAN- 
cola, Specialist, Myland-road, Birmingham. 


Repousse Work.—Every requisite, with instruc- 
tions, supplied vy A. Francois, Particulars on application. 


“ Bazley's Index to Geometric Chuck,” new, 
32s. Holtsapffel's, price 430.—Lzr, 16, Beur- tren. Leicester- 
square, 4 


amo, new, laminated armature, lights 7 tens: 
price 70.— ., South Cottage, Thurlow Vark-ruoad, Dulwich. 


Finest Crystal Oil for cooking stoves, 6}. per gallon, 
Virgin Cork, 146. od. and 164. per cwt. ure Metnylated Spiret. 
from 2s. lud. wallon. Gasoline, Benz line, Varnishes. Polishes, 
Btains, &c., &c.—H. Jones and Co., Viaduct-street, Lundon, E. 


Induction Coil. zin. spark, with condenser, Sus. free. 
—A. Paaxs, 63, Coten-eud, Warwick. 


Horizontal Engine and Boiler, lin. bore, in wor k 
ing order, 33s.—H. W., 35, Believue-runu, Southampton. 


Launch Engines for sale, 3in, 4in, 4 in., in., Gin., 
Qin. cylinders, —Jona MlDbDrzron, 16, Hope-street, UVlasguw. 


Lathea, Sin. centres, back-geared, complete with cama 
chuce, &c., £7 10s.—J oun Mippceron, 16, Hope-atreet, Glasgow . 


English Mechanic,” Vols. XXII. to XL, inclu- 
sive, unbound, s66.—W. M., 64, St. Stephea-street, Salford. 
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TOOL EDGES, CUTTER BARS, AND 
CUTTERS. 

HE query of a correspondent in a recent 

number has stimulated me to take pen 

in hand once more, and to resume a subject 

which can hardly fail to interest a large 

number of our readers, of whom many are 

new subscribers, who have not had the 


In no other way is it possible to elucidate 
the system upon which the cutter bar 
and its tools depend for their efficiency. 
I am well aware, nevertheless, that some 
other correspondents are better qualified to 
do this ack than I am, but I write for 
learners, and not for masters; nor would I 
write at all it D. H. G.“ was in health or 
“J. K. P.“ at leisure and in the mood. No 
detail, perhaps, of lathe-work causes an 
amateur more worry and disappointment 
than metal-turning. He sees, probably in a 
lathe in some large workshop, a bar of metal 
in process of manufacture, and observes the 
shavings curling off its surface under the 


action of the tool, as if the material were 
almost as easy to pare as an apple. Trying 


so easy that no exertion is necessary to hold 
the tool steadily—the resistance is so ap- 
parently slight that he may hold the tool 
with thumb and forefinger, even, for alight 
cut. Using, however, both hands, no diffi- 
culty is experienced in taking as deep a cut 
as is generally needed. Why isit that the 
substitution of a slide-rest tool for the 
graver does not bring about a far superior 
result, as it ought theoretically to do? In 
the first place, the graver is correctly 
formed; the cuttin we pe are those best 
suited to separate the shaving, and, in the 
next place, the position of the tool is ao- 
curately, because tentatively, adjusted. If 
it is seen to fail, in its work, an almost im- 
perceptible movement of the hand corrects 


F 7 C. 2. 1 
WC TI l 
FIG. 6. 
D 
F/I G.7. 


opportunity of reading previous articles in 
which this matter was Riots or less fully 
treated. For many years, too, I have had in 
my hands private notes and letters of 
“ D. H. G.,” in which he explained the whole 
system, and his reasons for adopting the bar 


known by his name. It was his intention to 
BE further notes in a separate pamphlet; 
ut time went by, and his business engage- 


ments being of a pressing nature, he was 
never able to carry out his plan, and sickness 
—the result, I believe, of overwork—has 
now compelled him to lay aside the pen, as 
well as those lathe tools which he wielded 
so skilfully, and handled, I may say, so 


lovingly. I feel, therefore, justified in 
it ae this work myself, and in so doing 
I shali follow the plan which he would have 


himself wha or : of making each individual 
point clear before passing on to the next. 
VOL. XLI.—NO, 1,051. 


to imitate the process at home, he becomes | the error of 


ractically 5 with the fact that 

owledge and experience are needed to a 
de which he can scarcely comprehend, 
and that metal-turning no more comes by 
nature than reading and writing. But what 
is still more aggravating is the fact that 
with a well-ground hand-tool—a ver, 
for instance—the tyro often finds that he 
can cut a clean shaving with far ter 
ease than with the slide-rest tool, while he 
naturally feels ambitious to excel with the 
latter. Let anyone take a graver and hold 
the lozenge-shaped face flat against the end 
of a bar mounted in the lathe, letting it lie, 
of course, across the tee of a rest put as 
closely as possible to the work. Then let 
him gently bring the upper edge into cut 
by inclining the face slightly towards 


sition, and sets matters right.. 

With the fixed tool, even if it is correctly 
ground, no such minute correction is pos- 
sible as tool-holders are now made ; but the 
tool must be packed-up, or re-ground, or 
lowered, as seem necessary, and again 
tried—often with the result that it has 
again to be ground and readjusted. It is 
not very easy to contrive a holder that will 
place a graver in the position mentioned 
above, nor is it really necessary, because we 
can give to a slide-rest tool any desired 
cutting angle, and also place its edge quite 
as favourably, while we can retain it rigidly 
in exact position. 

If we consider attentivel 
action of the graver, placed as stated, we 
shall observe, first of all, that the lozen 
or face lies almost flat against the end of the 


the cutting- 


the work. The cutting action will be! bar to be cut, the slightest possible leaning 


‘than any other. 
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of that face to the left bringing its edge 
into action. This should be practically tested 
by the reader. The small angle made by 
the face of the tool with the work is known 
as the clearance angle, and the smaller it is 
the easier will the cutting-action be. We 
have, therefore, the first secret—viz., a 
small clearance angle between the work and 
the face of the tool which is next to it. 
Then, secondly, if the graver is ground as 
usual to an angle of 45° with its length 
i.e., more correctly, if the face makes 45° 
with the axis of the bar, each cutting-edge 
will be 60°. Now there are many who 
ridicule this measurement of cutting angles, 
notably American writers; but it stands to 
reason that on any given material—e.gr., 
wrought iron—there must be a certain 
keenness of edge, which will give the best 
results, lasting longer and cutting better 
It may vary within certain 
limits, because a bar of wrought iron is not 
always precisely alike in its structure; but 
the best average for this metal will be 60°, 
and a 1 will cut it extremely well. We 
may, therefore, take it as about the angle 
to org a tool for wrought iron Acud be 

ound. 

Thirdly, the position of cutting edge.— 
This, for reasons that will presently be 


stated, should be always at the height of 


the lathe centres. With a hand graver it is 
of no special importance, because the cut is 
not continuous, and, after a shaving has 
been removed, we readjust the. tool for a 
second cut; but for a fixed tool, the axial 
horizontal plane is the only one that will 
answer. If the cutting edge is above the 
line of centres, the face of the tool will rub 
unless the clearance angle is unduly large; 
and if it is below the centres, the work will 
have a tendency to. ride up on the tool and 
break the edge. No y good work can’ 
be done unless the tool is accurately set to 
cut on the line of centres, especially if the 
work be of small size. In the latter case, 
whichis that most frequently met with by 
the amateur, I have found that a rather 
greater clearance angle is better than the 
typical one of 3°. There is no such hard 
and fast line that a departure from this 
small anglecan be considered wrong; and 
if it is always retained, the difficulty of 
accurately adjusting the height of tool 
will often be considerably increased. The 
accepted limit has been stated to be 3° and 
6°. There are, however, other matters 
besides clearance and rubbing which have 
to be considered, which are dependent on 
the size of this angle. These will be under- 
stood presently. 

Let us take one detail at atime. Fig. 1, 
A, represents a cylinder in section turning 
on its centre; B C is a tool by which it is 
to be turned. Its edge is a bad one, but let 
it stand for the present. Observe here that 
this edge is of 87°, because we have ground 
away the 3° of the right angle to get the 
-clearance angle, by which the face of the 
tool is prevented from rubbing. Notice 
also that the edge is placed on the line of 
centres D D. Such a tool, thus placed, 
‘would cut brass, but is not sufficiently keen 
for iron. In Fig. 2 the tool is supposed 
to have advanced considerably. The cylinder 
upon which it is acting has become much 
smaller ; but it will be seen that all the con- 
ditions are the same, the tool occupying the 
game position and retaining the same lear 
ance. In Fig. 3 the same tool is applied 
above the line of centres D D; but now 
the end of it rubs against the work, and 
the higher it is placed the greater will this 
effect be. Now let the edge lie below the 
line D D, as in Fig. 4; it will not rub, 
but by-and-by the edge will be out of 
cut, and the smaller cylinder cannot be 
further reduced. There is another draw- 
back to these faulty positions, but the 
easiest method of grasping details is to 
take one step at a time; and here I am 


only considering the position of the edge, 
and its effect upon the clearance angle. 
Of course the defects are here exaggerated ; 
by placing the tool considerably above or 
below the line of centres; but the effect will 
be felt in any case, and we are trying to 
understand why one position or one angle 
is better than another. If we only had this 
clearance to consider, we might easily place 
the tool above centres, and then mind away 
to 6° to make it clear; but there would be 
no advantage gained by so doing, and it 
would materially affect the tool in another 
way. 

The next consideration will be the cutting 
edge, and for the present I will speak of it 
as an end on” tool—t.e., it is to stand 
square to the work, so that it can be traversed 
in either direction with equal effect. Fig. 5 
represents the tool in protile, which has been 
already used in illustration of the clearance 
angle; and, as I stated, it is a very blunt 
and, for iron, a very bad tool. To give it 
a greater clearance angle will not rpen 
it: it will only weaken the edge, leaving 
it a mere scraping tool as before, because its 
upper face is at right angles to the work. 
It is this upper face, therefore, that we 
must attack, aud we can file out the shaded 
part of Fig. 5, so as to get a sharp edge of 
60°, more or less. We now get an efficient 
tool like Fig. 6; but in actual use we should 
not place it quite end on, as its chisel-like 
edge is too wide, but should so place it as 
to free about half (or more) from cutting. 
The ssme sort of tool with a rounded edge 
(Fig. 7) is really a very common one, and 
very useful; but, instead of having to file 
out a portion, the tool is bent up and then 
ground. oe eee tie : 

Now, supposing this tool, when new and 
laid in its plane on the, table of the slide 
rest, to be exactly the correct height, wit 


its edge on the line of centres: it is evident 


that as soon as it needs grinding its edge 
will be too low, and then the shank requires 
to be packed up with bits of hoop iron, 
unless, as in some American rests, means 
exist for raising the tool-helder. To pack 
it up to the exact height is by no means easy. 
It is also an awkward tool to grind, as its 
shank is in the way. Hence, to facilitate 
grinding, the cranked form, Fig. 8, has been 
adopted; but here again packing becomes 
necessary as the edge gets lower, and this is 
the case with all solid tools of this kind which 
have also to be constantly re-forged as the 
end gets worn down. In large establish- 


ments, where such tools prevail and a tool- 


maker is at hand to renew the supply, these 
drawbacks are not so much felt; but with an 
amateur the case is different; and even in the 
largest workshops the solid tools are being 
very generally displaced by cutter bars; the 
prejudices of workmen being the sole bar to 
their universal adoption. Before ing, 
however, of this modern substitute for solid 
tools, one other matter needs consideration 
namely, the traverse of the tool sideways 
arallel with the work on which it is engaged. 
t Fig. 9 represent in plan a piece a de 
which has been turned as far as the shoulder 
bb, D is the tool, such a tool as Fig. 6 laid 
end on. | 
The depth of cut is, of course, much ex- 
aggerated; but the shaving has now to be 
cut away till A is obliterated —the tool 
traversing towards the left hand. Now, 
although we gave a sharp edge to the front 
of the tool, and also a suitable clearance 
angle, it is evident that great force alone 
could advance the tool sideways against the 
shoulder b b, and it is here that a mistake 
in grinding is so commonly made. In 
Fig. 9 the absurdity is plain, solely on ac- 
count of the exaggerated depth of cut; 
but with Fig. 10, or still more, with a round- 
end tool, Fig. 11, where the depth of cut is 
not exaggerated, the same error existing is 


not perceived, and many a tyro wonders 
why a tool ground with ample front 


to in this kind of too 
shaving over its upper face. 
important; but if other details are attended 
to, this face will allow sucha gliding motion 
to take place without undue resistance, 
which would break the edge of the tool if 
thin, or need greater power to carry it for- 
ward. To take now the résumé of the several 
points already treated, and upon which de- 
pends the efficiency of the tool, they are :— 


clearance works so heavily and so badly. 
The truth is that the sharp edge is needed 
with requisite clearance both in front and 
at one side—the side next to the shoulder, 
which, in ordinary practice, is mostly the 
left. This appears easy; but, curiously 
enough, it is not so, for if we give a 
3’ clearance all round the end and side, and 
then grind the tool at a given slope to make 
an angle of 60° at the front or extreme end 
of that curved edge, it will be 60° nowhere 
else, but blunter as it gets towards 
the sides of the curve. A compromise has, 
therefore, to be made. The part which is 
to take the lead must be rather less than 
60°, or a little sharper, and that will 
give .a fair average sharpness to the 
whole of the edge engaged. The beveling 
ought, therefore, to be in the direction of 
the arrow in Fig. 12, making a the sharpest 
oint, and this is always to be the 
eading part of the edge, so that this tool 
is to be advanced invariably from right to 
left. The end of the tool is, for this reason, 
sometimes bent towards the left, like Fig. 13, 
or it is put on the tool holder so as to have 
the end turned a little in that direction ; 
but in one way or the other the left side, if 
it is to lead, is made the sharpest. We shall 
always recognise it as the leading edge,” 
and it will become, in another sense, the 


prominent one when we speak of double 
edges. 


point to be alluded 
is the gliding of a 
It is not un- 


The only erage 


1. The clearance. 

2. The height of the cutting-edge. 

3. The sharpness of the front edge. 

4. The sharpness and clearance of the 


side edge. 


5. The escape of the shaving by sliding 


over the upper face of the tool. 


These are the essential ints to be 
studied and thoroughly grasped, after which 
the following details will be also easily 


understood. 


Remarking upon what is technically 


known as side-rake, which includes the 
clearance as well as sharpness of the tool on 


the side which is to lead, it is plain that 


we might consider this part, which is en- 


gaged in cutting the shaving from the 


shoulder, as a distinct edge, and the front 
one as a second. One would be the leading 


edge, to cut down the shoulder; the other 


would be the following edge, to cut the 
shaving from the cylindrical surface of the 
bar; and this surface would be 
according as the following edge did its work 
well or the contrary. 
tool the point at which the two edges meet 
would be 5 but Pi can just 5 
easily grind them to meet at a given ang 

5 in the tool numbered 14. 
This, which is the ordinary diamond pointed 


d or bad 
n a round-edged 


cranked tool, is commonly used as, and also 
called, a straightforward tool, and is 
und so as to give to each edge the same 
egree of acuteness, It does well enough 
for the purpose of roughing down a shait, 
but it is plain that its real action is to cuta 
spiral channel or to trace a screwthread, fine 
or coarse, according to the rate of feed, and 
the result will not be a smooth surface, 
but one with a fine spiral line upon it, 
needing a flat-edged tool or the applica- 
tion of a file to finish it. Now instead 
of making and using the tool in this 
way, there is no reason why it should 
not be placed, so that the second or follow- 
ing edge shall at once leave a finished sur- 
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face, needing no further application of any 
kind. (See Fig. 15.) The second edge, lying 
parallel to the cylinder, and acting as the 
chisel does on a cylinder of soft wood, will 
cut away the roughness left by the leading 
edge. But just as the soft-wood chisel is 
not placed quite parallel, to prevent a hitch, 
in, 80 neither is the following edge here to 
be so placed, but the right-hand corner of 
it must stand back a little. Here, again, 
the leading edge should be rather sharper 
than the following or finishing edge, as it 
has the most work to do; and, if it is 
keen, it will even tend to draw itself into 
cut, instead of requiring, as it otherwise 
would, to be hard driven by the slide 
rést. But here, again, moderation is needed, 
asit will, if too keen, draw in, hitch, and 
break. The extreme point at which the two 
edges meet may readily be conceived to be 
a drawback, rather than otherwise, to the 
tool; and so it is. The best way is to 
round it off slightly, as it generally gets 
broken. But it is well also to make this 
angle quite a large one—more than a right 
angle. Unless 
corner, it may be 120° or even more. The 
point will then be so much less acute 
that it will stand ordinary work with- 
out much risk of breakage. Even then, 
it should be rounded off on the oilstone. 

This is the principle of double-edged tools 
which some think such a mystery ; and even 
a round-edge tool is one in reality; but the 
meeting of the two edges is indefinite. It 
is, nevertheless, plain that as the shaving is 
cut from the shoulder as well as from the 
cylindrical surface—i.e., in two directions, 
two edges are in reality engaged. 

I have already remarked upon the neces- 
sity of packing up a tool each time it is 
ground, and also of repeatedly sending it to 
the forge; which last soon deteriorates the 
steel, and is seldom within the capacity of the 
turner himself, whether he be amateur or 

rofessional. Hence has arisen the cutter- 
that is, a holder for short bars of 
steel—upon which last the cutting edges are 
formed by grinding alone, no forging being 
i The Dar forms the shank of the 
tool, and lies on the tool-plate of the rest; 
while the cutter itself, as it can be raised or 
lowered at pleasure, can be set to the exact 
height of centres with the utmost facility. 
This latter point alone should place the 
cutter bar in the foremost rank of lathe 
tools, as this accurate adjustment is hardly 
possible if the only means of attaining it’ are 
packing bars of hoopiron. Many designs 
of such cutter bars have been successively 
submitted to the test of practical use, and it 
is hard to determine which bears the palm. 
Some are for steel of round section, some for 
square bar, some for other less usual forms. 
With the exception of that now known as 
Haydon’s, either the front or clearance angle 
is a fixed quantity, or the cutting angle. In 
the Smith and Coventry bar it is the first; 
in that used by Tangye and Co., it is the 
latter. In the Haydon bar, where, instead 
of one, there are three faces to be ground, 
all angles are variable at pleasure. At first 
sight it would naturally appear to any 
workman more desirable to have a cutter 
bar in which only one face of the tool needed 
to be ground, and hence the favour shown 
to that of Messrs. Smith and Coventry, in 
which the tool is a bit of steel of eircular 
section, held so as to give at once the re- 
quisite clearance. The upper end of the 
round steel bar forming the cutter is ground 
off at any desirable angle, according to the 
nature of the metal upon which it is to be 
employed, and all is at once ready for work. 
The faults of such a tool have, however, 
been already pointed out—viz., the different 
degrees of acuteness of the elliptic cutting 
edge. The tool is otherwise one of great 
simplicity, and was, I believe, the first to be 
recognised as a practical werkman’s tool fit 
for the rough-and-tumble of a workshop. 


e tool is to work into a 


As a roughing-down tool there is very little, 
in fact, to be said against it; but Haydon’s 
bar will do the same work better, and with 
less strain upon the machinery, and will 
leave the surface turned in a far more 
finished condition. , 


(To be continued.) 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—ITI. 
Naval Architecture. 


MONGST the groups which may be con- 
sidered to be in tolerably complete order at 

the Inventions Exhibition is that entitled Naval 
Architecture, which is situated in the Queen’s 
Gate annexe, and embraces ship and boat build- 
ing, ships’ fittings, and marine propulsion 
(including steering). The exhibits are rather 
mixed, it must be confessed, for while marine 
engines and nautical instruments are properly 
relegated to their more appropriate groups, 
there are several stands admitted here which in 
reality belong to other groups. ‘The most 
notable exhibit is that of Sir W, Armstrong and 
Co., displaying a splendid collection of models 
and half-models of the specimens of naval archi- 
tecture completed by this firm within recent 
years. Here one can see a full model of the 
Chilian cruiser Esmeralda, about which so much 
has been said in Parliament and elsewhere; 
models of the Austrian torpedo cruisers now 
building, which have twin screws, a ram, and 
a torpedo firing tube at the bow; models of the 
new Japanese rotected cruisers, with bow and 
stern chasers, dumpy masts with tops for firing 


machine guns, and a speed of 18 knots. 
Besides these, there are many models 
of other war- built for foreign 


ships, 

nations, of the cable ships, like the Faraday, and 
what will interest Londoners especially, of new 
paddle steamers building for the River Thames 
Steamboat Company, and intended for employ- 
ment between Battersea and Greenwich. These 
vessels are a decided improvement on anything 
yet seen on the river for passenger traffio be- 
tween the points mentioned, for they are fast and 
commodious, with light and airy cabins, while 
they are practically unsinkable, as they are 
divided into compartments by water-tight bulk- 
heads. Feathering paddle-wheels are to be used 
in these steamboats, and the passenger decks are 
carried well up, thus obtaining the greatest ad- 
vantage for fine-weather traffic, and more com- 
fortable saloons or cabins in the event of wet 
weather. Two exhibits which illustrate in a re- 
markable manner the great advances made in 
naval architecture are those of the Thames Iron- 
works and Shipbuilding Co., and of the Messrs. 
Laird. The former presents us witha full model 
and section of the Warrior, the first ironclad 
built in this country, and a fully equipped 
model of the Benbow, one of the Admiral 
class of line-of-battle ships which has 
recently been the subject of much dis- 
cussion. We gave an illustration of one of 
these ships on p. 657, Vol. XXXIV.; but the 
Benbow has 10,000 tons measurement, with 
9,000 indicated horse-power, and is estimated to 
steam at 16 knots. She has 18in. and 141in. 
armour, steel-faced, and carries two 110-ton guns, 
ten 6in. breech-loaders, twelve 6in. quick-firing 
guns, ten 4-barrel lin, machine guns, and four 
5-barrel 45in. guns. The Messrs. Laird exhibit 
models showing the progress made in steamships 
during the last half-century, and notable amongst 
them is the new mail steamer Jreland, for the 
Holyhead and Kingstown mail service. This 
paddle steamer has 6,000 indicated horse-power 
with forced draught, and an estimated speed of 20 
knots. She is 380ft. long over all, with a breadth 
of 38ff. and a depth of 19ft. 3in., and compared 
with the St. Columba of 1840 and the Ulster and 
sister vessels of 1860 well exemplifies the enor- 
mous strides which have been taken in recent 
years. The White Star Line show a model of 
the famous, and, perhaps, most successful (from 
all points of view) Atlantic steamer Britannic, 
a vessel which for many years has maintained a 
high speed with commendable regularity in her 
voyages. The exhibit of the Lords Commis- 
sioners of the Admiralty is a very poor affair, 
and is redeemed only by the fact that 
some full-sized sectional models of the 
armoured sides of a few of our most 
celebrated ironclads are included, showing 


the proportionate thicknesses of steel, iron, wood 
backing, and inner akin. Amongst the novelties 
may be noted the model of a sea-going torpedo 
boat, by T. Williams, 11, Queen Victoria-street, 
E.C., which is armed with two Nordenfeldt 
guns in shell-proof turrets and shields, two 
Hotchkiss machine guns, and provided with two 
tubes for discharging torpedoes. It is asserted 
that a vessel built to this design will steam for 
1,600 miles at 12 miles an hour without coaling, 
although the total displacement is only 70 tons. 
The engines are calculated to develop 850 indi- 
cated horse-power, and the estimated maximum 
speed is 27 miles. ‘Turning from the war ships 
we find a good display of boats of all kinds, in- 
cluding a specimen of the Nile boat used in tho 
Soudan expedition, exhibited by Watkins and 
Co., of Blackwall. Amongst steam launches 
that shown by Simpson and Denisons, of Dart- 
mouth, will attract attention from the compact- 
ness of the machinery, as it is fitted with one of 
Kingdon’s compound engines, in which one valve 
supplies both cylinders. The space occupied on 
the floor is thus only that required by the large 
cylinder and valve-chest. The high-pressure 
piston-rod has a number of annular grooves, and 
the course of the steam is so arranged thata 
high-pressure gland is dispensed with. The 
Messrs. Yarrow show a model of the shallow- 
draught stern-wheel steamers used in tho 
Nile expedition; and Pothonier and Co. 
show a mod of a 1,000 -ton steamer, 
specially designed for light draught, such as the 
steam colliers which now bring coals from New- 
castle to Vauxhall. There are a variety of new 
inventions, more or less promising, connected with: 
naval architecture, and the usual exhibits of 
boat-lowering and detaching apparatus, in con- 
nection with which may be noted the patent 
davits of Barry, Rees, and Co., of the Royal 
Naval College, Greenwich, which enable a boat 
to be swung outboard from the chocks with 
great facility. That is accomplished by semi- 
vircular arms pivoted to the fixed davits, and 
worked by tackle. Capt. Heathorn shows his. 
water-brakes and rudder propellers in working 
model, and Lieut.-Col. Hime a method of 
propulsion based on the swimming motions of 
flat fish. Four hinged plates worked by piston- 
rods descending through the hull present a series 
of changing inclined planes to the water, and 
when worked, give the idea of wave motion. 
There are other schemes of propulsion exhibited, 
all of which, however, would receive more atten- 
tion if their capabilities had been demonstrated 
by practical trial. Apparatus for saving life at 
sea is exhibited in considerable variety, including 
the now well-known Copeman deck seats and 
tank rafts, models of lifeboats from the National 
Lifeboat Institution, and others ; floating mat- 
treases and other fittings designed to save life by 
enabling the possessors to keep at least their heads 
outof water. In this connection we may mention 
Hohnes's inextinguishable lifebuoy lights, which 
flare up when thrown into the water, and burn 
for about half an hour. Amongst minor in- 
ventions those exhibited by Mr. Balch, of Green- 
wich, deserve attention. He shows an electric 
sounder, which rings a bell in the captain's cabin 
the moment the lead drags on the bottom, the 


contact being made by the inclination of the 


head; a time-glass in a case coated with luminous 

int, of use when heaving the log; and a breech- 
oading pistol or hand-gun for firing either signal 
or distress rockets. Mr. Boaz, of West India 
Dock-road, exhibits his tube stoppers, which 
have deservedly earned a high repute, as by a 
simple arrangement for expanding rubber discs, 
protected by copper shields, a tube can be stopped 
in two minutes without drawing the fires. He 
also shows a tube scraper and cleaner, consisting 
of two semicircular steel plates connected to- 
gether in opposite positions at a little distance 
apart by webs which permit the passage of the 
refuse, and also act as guides to facilitate the 
return of the scraper when passed through the 
further end of the tube, By this arrangement 
the mere weight of the rod keeps the under- 
scraper down to its work, and forces the half 
disc on the upper side in contact with the top of 
the tube. An exhibition of this kind would 
scarcely be complete without specimens of anti- 
fouling compositions for coating the submerged 
parts of vessels, and Messrs. Kirkaldy, of est 
India Dock-road, add to the interest of their 
exhibit by showing a large colloction of 
barnacles and other marine growths taken 
from tho bottomsof iron vessels. Messrs. Suter, 
Hartman and Co., of Billiter-stroot, exhibit in 
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connection with Rahtjen's composition some 
curious specimens of barnacles—one taken from 
a vessel sheathed with copper, and a piece of 
zinc sheathing showing the wear of the paint. 
This composition is used by the P. and O. Com- 
pany.and has been applied to several of the best- 
known Atlantic liners. A working model of 
Baxter's anchor gear, with vertical windlass, which 
has been ordered for many of the new iron- 
clads. deserves attention, as it dispenses with 
catheads and fish davits, and the anchors can be 
housed and stowed in about half thetime necessary 
with the old appliances. Several good methods 
of stowing rowlocks are shown. In Robertson's 
the rowlock is carried with a stout stem ina 
fitting screwed to the gunwale, which has a 
vertical slot inboard. To stow, all that is neces- 
sary is to lift the rowlock up vertically until the 
thin part of the stem enters the slot, when it can 
be easily turned inboard. It is exhibited by 
Nunn and Co., St. George-street, E. In the 
device exhibited by Capt. Morris. of Lowestoft, 
the rowlock turns on a spindle and is kept in place 
by a simple plate catching into slots in the seat- 
ing. He also exhibits sliding tholes, which are 
made to slip up and down in a casting, and 
cannot be lost, while they are out of the wa 
when not required. Mr. Woosnam of Southend, 
also shows a stowaway rowlock, which is simply 
buried in the gunwale hy lifting a plate behind 
it and turning it down sideways into the chamber 
provided. There are some curious exhibits 
which we canuot attempt to describe, as 
they are shown only in model form, 
including a water cycle, and a machine with 
buoyant wheels, which can be steered either on 
water or land; spiral screw propellers, the con- 
tinuous or endless serpentine blade, and sundry 
supposed improvements in rudders. Steering 
gear is shown by one or two firms, and Messrs. 
Jessop and Co., of Sheffield, exhibit some splendid 
specimens of crucible cast steel in the shape of 
portions of vessels; Hall and Verity’s patent 
»flexible propeller shaft, and Turton’s patent 
built-up crank shaft, showing the method of con- 
necting the pieces and holding them together. If 
this group is a comparatively small portion of 
-the Exhibition, it contains much to interest the 
general public, while those specially acquainted 
with the subject will find enough to occupy their 
attention for several hours. 


INJURIOUS INSECTS AND COMMON 


FARM PESTS. 


1 eighth report of Observations on Injurious 
Insects, by Miss Eleanor A. Ormerod, the 
hon. consulting entomologist of the Royal Agri- 
cultural Society, is a work which should be in 
the study of all practical agriculturists, and might 
with advantage be used as a lecture book in 
village schools. The annual loss from the depre- 
dations of injurious insects has long been known 
to many individuals, and if the assertion had been 
made they would probably have agreed that the 
aggregate loss, judging by their own, must have 
. amounted to many thousands of pounds. Thanks, 
however, to the reports issued by Miss Ormerod, 
the fact is gradually being appreciated that the 
national loss from the work of insects and 
ites is to be estimated by millions. The hop 
-failure of 1882 alone involved an estimated 
loss of one million and three - quarters, 
while the turnip fly in 1881 did damage 
~to the extent of over half a million. It 
-may be contended that it is next to impossible to 
-avoid occasional losses such as these; but the 
more intelligent amongst the agriculturists are 
beginning to understand that while they can do 
much personally, now that they know their 
enemies in their various shapes, a very great 
-deal more might be done by combined action, and 
for that reason it may be hoped the report for 
4884 will have a wide and far reaching sale. (lt 
is published by Simpkin and Marshall, and can 
be had through booksellers for 1s. 6d.) 
Already the correspondence has assumed such 
-dimensions that Miss Ormerod has been obliged 
to make special arrangements in order that she 
‘may be able to attend to all inquiries, and to 
communicate with those who will make experi- 
ments and report results, The very first page of 
the Observations shows what can be done 
when the characteristics and life histories of the 
insects are known, for on it is depicted a male 
and female Winter Moth (Creimatubia brumata), 
the caterpillars of which work so much havoc 
amongst fruit trees, especially the apple. The 


female has abortive wings only, and, being 
unable to fly, comes out at night and crawls up 
the trees, on the twigs of which she glues 
her eggs. It is obvious, then, that if some 
means of catching the female insect could be 
devised, that individual would, at least, be pre- 
vented from depositing eggs, and equally clear 
that by combined action the destructive Winter 
Moth might be stamped out of existence. One 
of Miss Ormerod’s correspondents smeared the 
trunks of a number of apple trees, the blossom 
and leaves of which had been almost completely 
destroyed in previous years, and in a short time 
he had captured upwards of 500 females, and in 
the following summer was enabled to report that 
the trees were practically free from the 
‘‘loopers,’’ or caterpillars. Unfortunately it is 
not every insect that can be dealt with in so easy 
a manner; but there are many which can be 
almost stamped out by united action, and by 
repeated observations and experiments it is pos- 
sible to learn how, at least, to fight them with 
some measure of suocess. As regards the wire- 
worm, it has been recommended to leave infested 
acres fallow, ploughing frequently during dry 
weather, so as to prevent the growth of a single 
weed which will afford sustenance to the leather- 
jackets; but few can afford to do this. One of Miss 
Ormerod’s correspondents: made an uninten- 
tional experiment, which shows the benefit of 
late ploughing—that is, ploughing so late in 
the season that the wireworms are near 
the surface, and are consequently picked up 
by the birds. Wireworms go deeper and deeper 
as frost increases, and therefore the plough, 
when put into the ground as soon as the frost is 


out, brings none of them to the surface. Another | carried 


correspondent has proved that Indian rape cake, 
so far from destroying wireworms, appears to 
prolong their. destructive lifetime—the larval 
stage. With regard to the hop aphis, Miss 
Ormerod tells us that there does not appear to be 
any reason to doubt that the hop and the damson- 
hop aphis are merely alight varieties of one 
species; but if no very efficient destructive has 
been found, good results have followed the appli- 
cation of paraffin oil in any dry material by way 
of a dressing, and soft soap and mineral oil as a 
washing. Two useful notes refer to the Liver 
Fluke and the Warble Fly, or bot-fly of the ox. 


The marsh snails are believed to play the part of | Pe 


host to the Liver Fluke, and three figures of 
them are given, which will aid in their destruc- 
tion ; but more information is asked for on this 
point. The Warble Fly is unquestionably a 
source of great loss to the breeder of cattle and 
the dairy farmer, for the maggots bore into the 


skin of the beast and produce irritating sores, 
with a consequent loss of flesh and milk 


in summer, and a considerable depreciation 
in the value of the hide. A little 
table shows in a very direct manner the loss on- 
warbled hides, for it appears that in seven weeks’ 
supply to a firm of Birmingham factors out of 
5,185 hides over one-third were warbled—the 
depreciation in value totalling up to £545. It is 
demonstrable that the maggot can be killed by 
any one of a number of simple remedies, but the 
common mercurial ointment will be found as 
effectual as anything, and need not cost mere 
than twopence per head for all the cattle in the 
country. Tar or acetic acid is equally efficient. 
It is obvious that a little coneerted action in the 
way of a combined attack on the pest for one 

ear only would materially reduce the number of 
ot flies ; but it is equally obvious that a 
knowledge of the life-history of the insect 
should be widely spread before that con- 
certed action can be brought about. For 
that purpose the reports of Miss Ormerod 
have a value which is not readily gauged; but it 
is certain that if every farmer and agriculturist 
would study the facts she places before her 
readers, and act upon the information given in the 
works she has already published, there would 
soon be an appreciable diminution in the num- 
bers of many injurious insects, and, as we have 
pointed out above, the total extermination of 
some is within the limits of probability. It may 
be mentioned here that coloured diagrams of in- 
sects injurious to farm crops, prepared by Miss 
Ormerod for the Royal Agricultural Society, and 
suitable for use in elementary schools, can be had 
of the secretary, Hanover-square, W., at a cheap 
rate, and it would be of immense advantage if a 
set could be placed in every village school, and 
the teachers be induced to explain the life-his- 
tories of, and the importance of destroying, these 
noxious insects. 


LIQUID FUEL. 


PAPER on this subject, especially as con- 
cerns the application of Maul fuel to marine 

pu , Was read last Friday by Admiral Selwyn, 
at the United Service Institution. After remind- 
ing the older members of the institution that 20 
years ago he drew attention to the enormous value 
of liquid fuel for the Royal and mercantile marine, 
Admiral Selwyn said that he had the mortification 
of seeing the subject, which was neglected by this 
country, taken up Py oma nations, ially by 
Russia. He stated that by the use of liquid fuel 
a vessel could carry twice as much power of pro- 
pulsion as a vessel with coal; and he commented 
on the disadvantages which would arise to British 
vessels in having to meet opponents which could 
use double powers in escaping without the aid of 
resorting to a fuel station. He related the results 
of experiments, and proceeded to state that his 
object was to enforce a greater economy of fuel, 
which could be effected without any of that large 


expenditure often a necessary concomitant of 
ical changes. To burn liquid fuel instead of 
coal required no in engines or and 


change 
only such ee of the furnaces as could be 
readily carried out in each ship by her own 
artificers and engineers. At the same time, it 
removed the 3 for a whole army of stokers 
and coal trimmers. It enabled a ship to receive her 
fuel with the test facility at sea or in harbour, 
while proceeding under steam or even sail, was 
without nuisances of dust or ashes, and was not 
liable either to spontaneous combustion or de- 


llb. of fuel, full steaming for 24 days could be 
ied on where now it waslimited tofour. Thus 
each ship would be six times as effective as now. 
He declared that it was inconceivable how a nation 
like the British should have allowed this matter to 
remain dormant till another Power took it up, and 
he asked if it required a Caucasian to awaken this 
nation. In conclusion, he pointed out that the 
annual vote for the Navy amounted to about 
18 millions, of which six ons would be devoted 
to the ships and their crews. each was 
made twice as efficient —that was to say, could 
remain on her station twice as long as before by 
reason of a in her fuel which gave her that 
power, this might be considered as affecting the 
value of the whole fleet to the extent of 12 

r annum. 


At a recent meeting of King’s College oer · 
ing Society a paper was si by Mr. Smith On 
the Use of Petroleum as a Fuel.” Petroleum, 


though found all over the world, has as yet only 
been successfully worked in America and Russia. 


Last year the output of crude oil from American 


vanian oil seems to be 
Aah than the carboni- 
however being associated 
with metamorphism. e ori source of the 
oil, however, is still unknown. Its use as a fuel in 
this 9919 dates 5 years "a 
a series of experimen persons 

at Woolwich, together with amat 

and Franoe, giving most i ts, 
with the effeot that the price of crude oil was raised 
to a prohibitive fi : this work had been 
done with crude oil, and it was only when it was 
found that the distillation, first of the ligh 
benzene products, then the ill 
kerosine, and, finall , the se i 
lubricating oil, left nearly per 

still valuable as fuel, and fuel only, that 
had its chance. Acoording to the latest research 
Baku oil differs from American, not only ia — 
ing some 60 per cent. of refuse instead of 15 per 
cent., but chemically, in that while the former is 
rich in paraffin, which renders it useless for liquid 
fuel, the latter has not yet been found to contain 
more than } per cent. Russian petroleum refuse is 
a black-brown liquid of high viscosity, ha an 
avorage specific vity close upon 0:9, and an 
average theoreti epou power, from and at 


found ia strata always o 
ferous; while that in 
tertiary sandstone, bo 


202deg., of 21. The hi tory of its use asa fuel 
during the last fifteen years shows that the oil was 


sprayed into the combustion chamber, first by an 
air jet in the easy burners of Bridges- Adams and 
Ric on, and then waste steam was added to the 
spray. Steam injection alone soon followed in the 
burners of Lentz, Karapetoff, and Hoffman, while 
a hollow flame supplied by a separate air injector 
with the oxygen necessary for the eot combus- 
tion is the latest development, as in the burner of 
Anderson. The experiments with boilers and 
fire-boxes designed for the comparatively moderate 
heat of coal soon showed by cracked plates and 
broken tubes the need of a fire-brick linivg, and its 
important use as a store for heat was recogn 

later. First, a brick hearth, then a brick box, and 
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finally, in marine boilers, a ours flue lining was 
the result. Siemens has lately found that this 
pune may be broken into rings. Nobel, both for 
metallurgical and boiler firing, has used a trough 
N which ie oil is 5 direct without 
being pulverised. Experimen year by Mr. 
Urquhart on the Grasi-Tsairtsyn Railwa aioe 
in locomotive practice, and the Caspian oil fleet in 
marine practice, its economic advantages. In 
England, where the crude oil exceeds £5 per ton, 


we must await the completion of the p d 560 
miles of pipe from Baku to Batoum on the Black 
Sea before refuse can be obtained. 


THE OCHOROWICZ LOUD-SPEAKING 


TELEPHONE, 
HE following description and figure of the 
Ochorowicz telephone is extracted from La 
ature. The problem of transmitting speech to a 
distance with sufficient intensity to be heard through- 
out, say, a large apartment has already been par- 
ially solved by Mr. Gower, and by Mr. Edison in 
his electro- l Dr. J. Ochorowies has 
recently presented a still eot 


y in view application of it to the 
auditorium of theatres, for which, in fact, it appears 
to be well adapted. The mom, as a whole, in- 
cludes a transmitter of variable resistance, thespecial 
plc T of which Dr. Ochorowicz keeps secret ; 
and of a magnetic telephone receiver, whose princi- 

features are shown in the annexed engraving. 


his receiver, which is identical with Bell’s, since it 
contains the three essential of that ins ent 
magnet, bobbin, and vibrating disc), differs from 


however, by important m tions of form, to 
which it owes its remarkable power. The magnet 
consists of a hollow steel cylinder, containing a 
longitudinal slit about a fifth of an inch in width. 
To the centre of this are fixed two small soft iron 
cores, upon which are placed two bobbins which are 
traversed by the undulatory current modulated by 
the transmitter. These two bobbins are inclosed in a 
sort of elastic metallic box, formed of two thin sheet- 
iron disos held parallel by their external edges upon 
acylinder. The lower plate, which is firmly affixed 
to the magnet, con two apertures, w. 
allow the iron covers to pass magneti 
tion of these cores keeps the box thus formed in a 
state of tension, and the two ends of sheet iron 
slightly depressed and attracted toward each other. 
The effect of the variations in the undulatory current 
which is traversing the bobbins is to increase or 
diminish the magnetization of the cores, or, we 
might say, to cause the flow of force to vary. The 
box becomes compressed or dilated under the action 
of such variations, and vibrates in its entirety. 
Thus is explained the power of a receiver which, 
with Dr. Ochorowicz’s special transmit- 
ter, has permitted speech, song, and music to be 
heard throughout the entire hali of the Geographical 
Society—a room capable of holding as many as 500 
persons. The telephone receiver is capable of 
operating as a transmitter. Speech is, in this case, 
transmitted with less power, but it has still enough 
intensity to be easily and very distinctly heard at a 


yard or two from the receiving apparatus. In the 
e aati transmitter employed by Dr. Ochoro- 
wics, . certain role, if we are 
to jncge by the fact that all the experiments re- 
poe ore the International Society of Elec- 
„Feb. 4, succeeded except the last. Dr. 
Ochorowics attributes this result to the fact that it 
is 5 the microphone to be warm in order 
to be regulated. As soon as it ceases to be so, the 
regulation is destroyed, and is not effected again 
until a new heating occurs. Sinoe, in the experi- 
ments mentioned, Teclanchs piles were used, these 
became polarised after a certain time, and allowed 
the receiver to get cool. Such an inconvenience is 
remedied by the use of Daniell and Lalande and 
Chaperon piles, or of accumulators. It must be 
also noted that in Dr. Ochorowicz’s system trans- 
mitting is done directly without the intermedium of 
an induction coil acting as a transformer. 


SNAP SHOTS IN PHOTOGRAPHY. 


HOTOGRAPHERS are indebted to a committea 

of the New York Amateur Photographers 

iety for the following table, which gives the con- 

ditions under which a reasonable degree of 
can be insured without focussing :— 

To those who are using detective cameras, or 

taking map ’”’ shots, the following table will be of 


use, showing the number of feet beyond which 
e ing is in focus when the equivalent focus of 
the lens and the relative diameter of the stop are 
known. 

Equiv. Stop. Stop. 

Fou f Sf Sf ff ff SF 
equals 6 10 15 20 25 30 40 60 60 
Zin. 7 32 2 a 11 1 4 1 
29 4104 51 33 3 25 2 If 13 1 
3 15 8 4 51 3 2 11 ig 
4 27 14 #9 7 5 5 31 3 2% 
5 46 21 14 9 71 .6 61 4 
6 60 30 20 151 121 104 8 650 55 
7 82 42 27 21 17 14 102 9 78 
8 107 54 36 27 22 19 14 11 10 
9 137 68 45 34 28 23 18 14 12 
10 167 84 56 42 34 30 21 18 15 
11 202 101 67 51 41 37 26 21 18 
12 241 121 80 61 19 41 31 25 21 
13 283 142 94 71 57 48 37 30 25 
14 328 164 109 83 66 E6 42 34 29 
15 376 189 125 95 76 64 48 39 33 


As no two makers number their stops alike, and 
some do not number them at all, it is desirable to 
designate their stops in terms of the focal length of 
the lens. As an example of how misleading the 
information is obtained by giving the number of 
the stop, we would refer to the Dallmeyer lenses: 


Stop No. 3 in Tens 1A is equal to £; stop No. 3 in 


lens 3D is equal to sel Here are stops of the same 


number, in lenses by the same maker, and yet one 
requires eight times theexposure of the other. We 
are confident that the small amount of trouble 


caused by designating our ne terms of f will be 
amply repaid by the aid it will give us in obtaining 
correct exposures. 


LIGHT AND COLOUR. 


N Tuesday, the 5th inst., Mr. C. V. Boys gare 
a lecture at the Royal Victoria U, 
Waterloo- road, on Light and Colour.“ Colour 
was shown to be a property, not of coloured bodies, 
but of the light by which we see them. This was 
proved by a row of papers, coloured when seen by 
magnesium light, but black or grey by the light of 
the sodium flame. Various dyes, indistinguisbable 
from each other, or from ink, by this yellow light, 
were for painting on a screen. On the gas 
being turned up, bright colours became visible. 
The next step was to producea spectrum, by bending 
aside a beam of white light by a prism. To show 
that this was not due to colouring matter in the 
rism, white light was reproduced by bending the 
feam back to its original direction with a second 
prism. The effect of red glass in stopping green 
rays, and of green glass in stopping rays was 
shown, darkness being caused by 1 the beam 
through both glasses. The action of the colours 
used in paang is like this. They refiect to the eye 
coloured light, because they have robbed the white 
light which fell on them of one of its constituents. 
Thus we get black by mixing paints of all colours 
together. When, however, we mixed coloured 
lights instead of paints, in such a way that one 
light is added to another, without anything being 
subtracted, we get white. This was done by 
rotating a disc with coloured sectors, so that be- 
fore one colour had time to fade from a given 
part of the retina, another colour was presented 
to it. The result was that the disc aii 
white. Mr. Boys ended by showing the effect on 
coloured objects of various brilliant monochro- 
matic lights. 


ISOCHROMATIC PHOTOGRAPHY.* 


By Frep. E. Ives. 


T is well known that the ordinary photographic 
processes dọ not uce colours in the true 
proportion of mor 3 W and Blas 
hoto too light; green, yellow, orange, an 
Tod; 155% jack. For a long time it was believed to 
be impossible to remedy this defect ; and even when 
it became known that bromide of silver could be 
made more sensitive to yellow and red by staining 
it with certain dyes, the subject received very little 
attention, because it was also known that the in- 
crease of sensitiveness was too slight to be of 


ractical value in commercial photo, hy. Dr. 
. W. Vogel, who was one of the firs ough not 
the first, to devote attention to this subject, 


announced, in 1873, that he had succeeded in mak- 
ing a yellow object photograph lighter than a blue 
or violet one, by using a silver-bromide piate 
stained with coraline, and rapo through a yellow 
glass. The plate showed no increased sensitivencss 
to red, and the experiment, though of considerable 
scientific interest, did not indicate a practically 


In the spring of 1878 I became interested in this 
subject, and tried to discover a method of produc- 
ing plates which should be sensitive to all colours, 
and capable of re ucing them in the true pro- 
portion of their brightness. I commenced by trying 
nearly all the colour sensitisers which had already 
been suggested, in order to learn which was the 
best, and then, if possible, why it was the best, as 
a guide to further research. ara be was the 
only thing I tried which was sufficiently sensitive 
to red to offer any encouragement in that direction ; 
but the solution which I obtained was weak and 
unstable, and far from being a satisf colour 
sensitiser. Hoping to obtain a better solution with 
which to continue my experiments, I made 
extracts from many kinds of leaves, and found that 
a solution from blue myrtle leaves looked better 
and kept better than any other, and when it was 
applied. to the silver-bromide plates they became 
remarkably sensitive, not only to all shades of red, 
but also to orange, yellow, and green. By placing 
in front of the lens a colour-screen consisting of a 
small glass tank containing a weak solution of 
bichromate of potash, to cut off part of the blue 
and violet light, I obtained, with these chlorophyl 
plates, the first photographs in which all colours 
were reproduced in the true proportions of their 
brightness. But my chief desire at that time was 
to realise a method of producing from any object 
in colours a set of three negatives, in one of which 
the shadows should represent the blue of the 
original, in another the yellow, and in another the 
red, insuch a manner that tr rent pigment 
prints from these negatives—blue, yellow, and red 
—would, when superim don a white surface, 
represent not only the lights and shadows, but also 
the colours of the object. This had already been 
attempted by others, who failed because their 
plates were not sufficiently sensitive to red and 

ellow. Having succeeded perfectly in my under- 
ings, I published my discovery in 1879, explain- 
ing how to prepare and use the chlorophyl plates, 
in connection with the yellow screen, for the pur- 
JJ TT 
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Dose of securing correct photographs of coloured 
objects. So far as I know, nobody tried the pro- 
cess. Nearly five years later Dr. Vogel announced 
that, after eloven years of investigation, he had at 
last realised a successful procesa of this character, 
and that this new prccess of his was the solution 
of a problem that had long been encompassed with 
difficulty.“ This publication attracted a great deal 
of attention, and gave me occasion toa 
attention to my process, and point out that it was 
not only the first practical solution of this problem, 
but the only truly isochromatic process ever dis- 
covered. Dr. Vogel’s new process was not only no 
better in any respect, but the plates were insensi- 
tive to scarlet and ruby-red, and, therefore, would 


not photograph all colours in the true proportion of 


their brightness. 


My method consists in treating ordinary collodio- 
emulsion plates with blue-myrtile 
chlorophyl solution, exposing them through the 

then developing them in the 


bromide 


yellow screen, and 


usual manner. The emulsion which I have em- 


p’oved is made with an excess of nitrate of silver, 
which is afterwards neutralisod by the addition of 
it is known as Newton’s 
emulsion. I now prepare the chlorophyl from fresh 


chloride of cobalt ; 


biue-myrtle leaves, by cutting them up fine, cover- 
ing with pure alcohol, and heating moderately hot ; 
the leaves are left in the solution, and some zinc 
powder is added, which helps to keep the chlorophyl 
trom spoiling. I have a bottle of this solution 
which was prepared about six months ago, and 
now appears to be as good as when first made.“ A 
glass plate is flowed with the emulsion, and as soon 
as.it has set the chloropbyl solution is applied for 
afew seconds, after which the plate is washed in 
purc water until smooth, when it is ready for ex- 
posure. My colour-screen consists of a small 
plate-glass tank, having a space of , of an inch 
between tho glass, filled with a solution of bichro- 
mate of potash about one grain strong. I place the 
tank in front cf the lens, in contact with the lens- 
mount. The advantage of this tank and solu- 
tion is that it can be more easily obtained than 
vellow plate glass, and the colour can be adjusted 
to meet any requirement. The plates require about 
three times as much exposure through the yellow 
screen as without it, and may be developed with 
the ordinary alkaliue pyro-developer. In order to 
illustrate the value of this process, I made two 
photographs of a highly-coloured chromo-litho- 
graph, representing a lady with a bright scarlet hat 


and purple feather, a yellow-brown cape and a 


dark-blue dress. One, by the ordinary process, 
represents the blue as lighter than the yellow- 
brown, the bright scarlet hat as black, and the 
purple feather as ncarly white. The other, by the 
chicrcphyl procees, reproduces all colours in nearly 


the true propurticu of their brightness, but with a 
Slight exaggeration of contrast, produced purposely 
by using a. too-strong colour solution in the small 


I also made two landscape photographs, one by 


the ordinary process, and the other by the chloro- 


phy] process, exposing them simultaneously. In 
the ordinary photograph, distant hills are lost 
ound seems 
and bright 
In the chlorophyl 


through over-exposure, yet the fore 
under-expused, and yellow straw stac 
autumn leaves appear black. 
photograph, the distant hills are not over-exposed, 
nor is the foreground under-exposed ; the yellow 
straw-stacks appear nearly white, and bright 
autumn leaves contrast strongly with the dark 
green about them. 

To test the relative colour-sensitiveness of plain 
emulsion plates, plates stained with eosine, and 
plates stained with the blue-myrtle chlorophyl, I 
ex posed one of each kind through the same yellow 
screen, giving each fivo minutes exposure, on the 
sante piece of copy, which was the chromo- 
lithograph already described. The plain emulsion 
pate showed only the high lights of the picture, 
atter prolonged development. The eosine plate 
was under-exposed, but brought up everything 
falzly well except the scarlet hat, which came up 
like black. The chlorophyl plate was over-exp ; 
brought out all colours better than the eosine plate, 
aud gave full value to the bright scarlet of the hat, 
the detail in which was beautifully rendered. 

Dr. Vogel advanced the theory that silver- 


I originally recommended chlorophyl extracted from 
dried lenven. because I had rot learned how to preserve 
the solution for more than a ‘ew weeks, and at some sea- 
sons it would be difficult, if not imposmble, to obtain 
fresh leaves. The tea orgavifier which I recommended is 
also 2 colour sensitizer, and when it is used in connection 
with the chloruphyl from dried leaves the plates are as 
gensi‘ive to red as can be safely prepared and developed 
in the light ofan ordinary photograpbic ‘‘dark-room.” 
Plates prepared with chlorophyll trom fresh leaves do 
not require treatment with the tea organifler to secure 
this degree of sensitivencesn. Recently I have used the 
tea organifler and some other sensitisers, in connection 
with the solution from /resh myrtle leaves, and in this 
way have produced plates having such an exalted colour 
rensitiveness as to be unmanageable in ordinary dark- 
room” light. Possibly, such plates might be prepared 
and developed in total darkness, by the aid of suitable 
mechanical contrivances; but I am not sure that they 


would work clear even then, because they appear to be 


sensitive to heat as well as to light, 


gain call 


bromide is insensitive to yellow and red, because it 


reflects or transmite those colours; and that it 
becomes sensitive when stained, because of the 
optical properties of the dyes. He afterwards 
admitted that only such dyes as are capable of 
entering into chemical combination with the silver- 
bromide proved capable of increasing its sensitive- 
ness to colour, but he held to the theory that the 
optical properties of the compound were the cause 
of its colour-sensitiveness. 

I have shown that the colour-sensitiveness can 
be produced by treatment with an organic com- 
pound which has none of the optical properties 
characteristic of dyes; and that chlorophyl, which 
absorbs only red light, greatly increases the sensi- 
tiveness also to yellow and . There is, 
therefore, good reason to doubt if the colour- 
sensitiveness is ever due to the optical properties of 
the dye or combination. Attempts have been made 
to produce isochromatic gelatine dry plates which, 
while many times more sensitive to white light 
than my chlorophyl plates, shall also show the 
same relative colour-sensitiveness. Such plates 
would be very valuable but for one fact; it would 
be necessary to prepare and develop them in almost 
total darkness. Gelatine bromide dry plates 
extremely sensitive to yellow, bat comparatively 
insensitive to red, might be used to advantage in 
portrait and instantaneous photography, because 
they could bo safely prepared and developed in red 
light ; but when truly isochromatic photographs age 
required, the time of exposure must be regulated to 


suit the degree of sensitiveness to red, which cannot 
safely be made greater than I have realised with 


my chlorophyl process. 


SCIENTIFIC SOCIETIES. 


— — 
ROYAL ASTRONOMICAL SOCIETY. 


1 May meeting of the Society was held at 


their rooms, Burlington House, on the even- 
ing of Friday, the 8th inst., Edwin Dunkin, Esq., 
F.R.S., ponios in the chair. 

Prot. C. H. Brewitt Taylor, of Foo-Chou Arsenal, 
China, was balloted for and duly elected a Fellow 
of the Society. 

A paper by Mr. R. A. Proctor was read, entitled 
Five Orders of Meteor Streams or Comets.“ He 
referred to the importance of Mr. Denning’s dis- 
covery that certain groups of meteors have station- 
ary radiant points, which do not move amongst the 
stars as the earth passes round the sun. At first he 
doubted whether the discovery could be real, be- 
cause the inference that necessarily followed was 
so startling—viz., that the motion of the earth in 
its orbit round the sun is as rest compared with the 
velocity of these meteors. Without assuming that 
the positions of the radiants can be determined 
with the precision claimed by Mr. Denning, it is 
certain that the meteors from the long-lasting 
radiants must travel at the rate of hundreds of 
miles per second. We must look for the source of 
these tremendous velocities to the bodies of the 
giant suns distributed in space. There are five 
sources from which the meteor swarms encountered 
by the earth may be supposed to spring: First, 
there are those which may be supposed to have 
sprung from the terrestrial planet when in a sun- 

ike state; secondly, those springing from the giant 

planets when in a sunlike state; thirdly, those 
springing from our own sun; fourthly, those 
springing from suns of the same order as our own 
sun; and fifthly, those springing from giant suns 
of the first order. 

Mr. Ranyard said: It is not necessary to suppose 
that the enormous velocities of the bodies coming 
from Mr. Denning’s stationary radiants must be 
due to the velocity of projection. Matter thrown 
out from a star would have the proper motion of 
the star, as well as the velocity with which it is 
ejected, aud the proper motions of some of the stars 
must be very large compared with any planetary 
motions ; for instanoe, the star 1830 Groombridge, 
in the Great Bear, which has a proper motion 
of 7” per annum, has hardly any appreciable 
parallax. Ifwe accept Mr. Denning’s observations 
as proving that these radiants do not shift one de- 
gree in the heavens, it will be necessury to assume 
that the meteors from these stationary radiants en- 
counter the earth’s atmosphere with a velocity at 
. r. times as great as the earth's orbital 
ve 5 
pman: We must all admire the fertility 
of Mr. Proctor’s speculations ; but it is quite certain 
that no such velocities are observed. The meteors 
from Mr. Denning’s stationary radiants inly 
do not move with a velocity anything like fifty 
times as great as the velocities of the meteors from 
the chief annual radiants which move approxi- 
mately with parabolio velocities. 


Mr. Ranyard: Has Col. Tupman any evidence 


9 8 5 ard to the velocity of meteors from any one 
of Mr. 


observers in different places, of boloids and large 


nning’s fixed radiant points? No doubt 
there are many simultaneous observations made by 


meteors which have enabled their velocity within 
the atmosphere to be calculated, and from theo- 
retical considerations the velocity of meteors be- 
longing to the planetary swarms cannot differ ver 
much from parabolic velocities. But these s 
meteors from fixed radiants must be consumed very 
high in the atmosphere, and I do not know what 
evidence there is to show that they cannot have these 
enormous velocities. 5 
Col. Tupman: There is a certain amount of evi- 
dence to deduced from comparing the an 
velocities of meteors from different radiati. 
If the meteors from two radiants have the same 


which slow-moving meteors come, and others from 
which the motions are more rapid; but there is 
nomga like the difference that woni cor- 
respond to a velocity fifty times as great in one 
case as Sasa with another. At 90° 
from the radiant the average angular velocity 
appears to be always about the same. If there were 
any with double or treble velocities, it would be 
noticed at once. At some little distance from the 
radiant the speed is usually not too great to permit 
of your following the meteor with your eye. 


Mr. T. K. Mellor: I would suggest that it would 
depend very much on the part of the star from 


which matter was expelled, whether in the front or 


at the rear with respect to its proper motion, 
whether the meteor shot out would have the proper 


motion of the star, or the proper motion minus the 
mane with =e 5 was ejected. ee 

r. Stone explained a paper on the Right Ascen- 
sions of the Cape Catalogues for 1850, 1860, and 
1880. He said that Mr. Downing had instituted a 
careful comparison between the Cape Catalogue of 
1880 and the Melbourne Catalogue of 1870. This 
comparison showed close agreement; but when 
comparisons were made between the Cape Cata- 
logues of 1850 and 1800 and the Melbourne Cata- 


logue, the differences of places due to the proper 


motions of the stars came in, and the comparison 
was not therofore trustworthy. The result of the 
comparison of the 1850 Catalogue with the 1880 
showed thatthe Right Ascensions were one-tenth of 
a second too small, while the 1560 as compared with 
the 1830 gave them as too big. Taking out those 
stars which had a known PoP motion, and 
making allowance for it, he reduced the dif- 
ference to five hundredths of a second in the one 
case, and three hundredths in the other. 

Mr. Downing thought that the error in the com- 
parisone due to proper motions might be neglected, 
for in comparing the 1850 and 1880 Catalogues, he 
had made use of the places of 3,353 stars, and with 
such a large number it must be supposed that the 
errors introduced by + proper motions would 
nearly correspond to those due to — proper motions. 


Mr. Knobel read a r by Mr. John Maguire 
on total solar ecli P aible in the British Tales 
from a D. 878 to 1724. The paper enumerates all 
the eclipees in which the path of totality has touched 
the British Isles, and it contains tables showing the 
width of the shadow path. London has been twice 
visited by total eclipses during the period dealt 
with, firet in 878 and in in 1716, Dablin twice, 
and Edinburgh five times. The Moon’s shadow 
has fallen during the period named on every spot 
in the British Isles, except a small place on the coast 
fol, Tapman read by Mr. Denning on a 
ol. Tupman a paper by Mr. Denning o 

peculiar 8 of meteors observed on the morn- 
ing of April 20. As Mr. Denning was watching 
the progress of the Lyrids he saw a remarkable 
meteor projected apparently on the stars e and 
ò Lyra; it rose upwards with great rapidity. It 
appeared about equal to a star of the third magni- 
tude. Its chief peculiarity was its marvellous velo- 
city. It appeared to be in the air only a few yards 
distant, and it must have travelled over 16° on 
the background of the sky in the twentieth part of 
a second. 

The ordinary meeting then adjourned, and the 
meeting was made a special meeting, in accordance 
with the notice given to Fellows. 

The Earl of Crawford, in morn the first reso- 
lution, said: The proposal which I have to bring 
forward has oupied the attention of certain 
members of the society for a number of years. It 
has been felt that those Fellows of the society who do 
not live in or near London are, to a certain extent, 
under disability in not being able to vote in electing 
the president and council of the society. It seams 
to me that the accident of their living at a distance 
from the metropolis should not disqualify them 
from taking a part in selecting the governing body 
of the society, whose action may have an important 
influence on the welfare of astronomy. Iam in no 
way affected myself by this disability which lies on 
our country and foreign Fellows, for I usually 
manage to be present at our elections. I therefore 
feel that I am not actuated by an 5 motive 
in proposing this alteration of the by-laws. I am 
only actuated by a desire for the benefit of the 
society, and a wish that our foreign Fellows, of 
whom we now have a great number, should take a 
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greater interest in the affairs and action of the 
society. Great attention has been given to the 
wording of the resolutions ; but I see that there is 
a printer’s error in the first resolution, from which 
it might be supposed that a Fellow might hand in 
more than one list. It should run, “ A list,” not 
4 lists, “ handed to the scrutineers of the ballot 
on behalf of any Fellow not present at the meeting 
shall be accepted, if duly verified by the signature 
of the absent Fellow.” It is proposed to add these 
words at the end of by-law 12. 

Mr. Mattieu Williams seconded the motion. 

Mr. Brett said: Lord Crawford has made one 
slight mistake. He has said that country members 
are disqualified from voting. They are not dis- 

ualifi They are only debarred by reason of 

eic not taking the trouble to attend. When they 
entered the society they did so on the understand- 
lng that they would not be allowed to vote unless 
they were present at the meetings. 


The President said: Before the discussion pro- 
ceeds, I think it may be well for me to explain the 
action the council has taken in this matter. I 
think I may say that they are desirous that some- 

to the effect of this motion should be passed 
to-night. At the same time they think that every 
. should be taken to prevent any irregu- 
ty in voting, and, therefore, that the lists should 

be forwarded by post in a closed envelope under 
cover of a letter signed by the Fellow, and ad- 
dressed to the scrutineers of the ballot. It would 
not, in my opinion, be beneficial to the society 
that country Fellows should be allowed to send 
their lists to other Fellows who would be present at 
the meeting, and these other Fellows might hand 
them to the scrutineers. I have had some 40 years’ 
experience of this society, and I hope, therefore, 
you will allow me to say that I believe we shall be 
doing the society a great deal of harm unless the 
Sa I speak of are embodied in the resolu- 


n. 
Mr. Chambers said that he believed a largo 
number of the Fellows of the Society would wel- 
come the concession which had been made by the 
president on behalf of the council. At the same 
time, he hoped that Lord Crawford would not with- 
draw his motion, except on a very clear under- 
standing that the council would pledge itself to 
propose, at an early meeting of the Society, such an 
amended resolution as had been suggested. At 
present the great bulk of the Fellows were prac- 
tically disfranchised. There were 500 Fellows of 
the Society, and instead of the great bulk taking 
part in the election of the council, it practically 
amounted to 20 Fellows joining with the council to 
elect 20 who had already been selected by the 
old Council. The result was that the council of 
the society did not command the unreserved con- 
fidence which it otherwise would. In evidence of 
that he would point to the fact that the society 
did not now attract to itself the important papers 
which it attracted fifteen or twenty years ago. 


Mr. Beck that the change would not be 
made, for he felt that it would be throwing addi- 
tional power into the hands of the council, and 
that the council list would always be adopted by 
absent Fellows. 

Sir Edmund Beckett said that the proposal of 
the President seemed to him to make very little 
difference. It was merely a matter of machinery as 
to how absent members should be allowed to 
register their vote. He could hardly understand 
how there could be any dissentients to the prcposi- 
tion. It should be remembered that in voting for 
the council there was never any debate, and there 
could be no debate, about a person’s character. He 
could see no reason against the proposition, except 
the jealousy of those who lived in London againet 
those who did not live in London. He thought 
there was force in what had been said about the 
greater interest that would be taken in the affairs 
of the Society by absent Fellows, and he feared 
that he must endorse what Mr. Chambers had said 
about the evident decline in the interest that was 
taken in tho affairs of the Society compared with 
what used to be. This was a practical reason why, 
if it was wished to keep the Society flourishing, 
they should pass this resolution. 

r. Ranyard said that it was important that the 
resolution should be passed at that meeting, and 
should not be seterved back again to the council. 

e thought that no great harm would be done by 
substituting the word posted) for the word 
“handed,” to the scrutineers, though he did 
not see that much would be gained by it in prac- 
tice, for any country Fellow would be able to send 
his balloting. paper to anyone in London who 
undertook to canvas for votes, and the London 


i : ding them, and he saw no advan 
in making the country Fellow sign the outside of 
ou ony ope rather than sign the balloting list 


Dr. Schuster said that he thought no change 
should be made in the method of voting. e 
alteration which was now proposed was only a little 
less objectionable than the first proposition. 
It weuld give rise to touting at the 


tions, and entirely alter the characterof the society. 
A man ought certainly not to be allowed to vote 
without having heard the arguments which could 
be adduced by either side, and which might entirely 
change his opinion. Unless Fellows took sufficient 
interest in the society to attend the meetings, their 
votes had better not be received. He had himself 
come up to London after delivering three lectures 
in Manchester that day, on 3 to uttend the 
meeting and vote against the proposed altera - 


tion. 
Capt. Noble said that he had noticed that when 
there was any election for officers and council going 
forward there were quite a different set of faces to 
be seen from those which were to be seen at the 
ordinary scientific meetings of the society. He 
thought it advisable that people who took so much 
trouble to attend the business meetings of the 
society should not be allowed to outvote those who 
attended the ordinary scientific meetings. He 
thought that the proposed alteration would put 
everybody on the same footing, and he hoped that 
it would be adopted. 

Mr. Knobel said he thought that a grievance had 
existed, and that it would be better to remedy it by 
allowing absent Fellows to vote; but their lists 
must not be signed, orit would bea distinct departure 
from the by-laws, which require that the election 
should be by ballot, that is by a secret vote. The 
list might folded 1 Ra then placed in an 
envelope, which should signed by the Fellow 
and addressed to the scrutineers. 

After some discussion the following alteration 
was adopted by Lord Crawford and the seconder of 
the motion, A list addressed and posted to the 
scrutineers of the ballot on behalf of any Fellow 
not present at the meeting shall bə accepted if duly 
verified by the signature of the absent Fellow on 
the envelope.“ The motion was put to the meeting, 
and Sees by a large majority. 

Lord Crawford then proposed the second resolu- 
tion — viz., that at the end of by-law 63, the 
following words be added, ‘Fellows of the 
Society may vote on the business brought 
before annual general meetings and special 

eral meetings, either 5 or by proxy.“ 
ord Crawford said what he had said before with 
regard to absent Fellows voting upon the election 
of the council; applied in the same manner with 
respect to voting on all other subjects. The pro- 
posal, if adopted, would not allow a proxy to be 
appointed by an absent Fellow to vote for him on 
any indefinite subject of which notice had not 
been given for the by-laws required a month’s 
notice to be given to all Fellows of the business 
which would brought before annual general 
meetings and special general meetings. 

Mr. Newall seconded the motion. 

After some discussion it was put to the meeting, 
but was lost by a small majority, 35 being for the 
motion, and 38 against it. veral Fellows present 
abstained from voting. 

It was decided that the evening meetings should 
continue to be held at eight o’clock. 


Explosion of a Safety Boiler.—A Board of 
Trade report has been published on the explosion 
ot a Howard ee Ace causing the death of one 
man. Mr. T. W. Trail says :—‘‘ This explosion ap- 
pears to have been caused by the local overheating 
of one of the wrought-iron tubes. It is thought 
that sediment collected in the interior of the tube 
and prevented the water from getting into contact 
with the iron; consequently it got hot, which 
rendered it unfit to sustain the internal pressure, 
and the explosion occurred. Water-tube boilers 
have not been very favourably looked upon in this 
country, and when used the feed-water should be 
practically free from deposit; and there are com- 
5 few places where such water is available 

or feeding boilers. Itis essential that the heat- 

ing surfaces of all boilers be kept clear, but where 
tubes are used, and almost in the fire, unless at 
care be taken, deposit is sure to collect, and in 
this case unfortunately, it has apparently caused 
the death of one man.’ 


M. Mokrrzz, of Rio de Janeiro, has devised a 
selenium apparatus for measuring the relative 
intensities of the rays of the sun at different alti- 
tudes above the horizon. It consists of a selenium 
cylinder prepared according to the plan of Pro- 
fessor Graham Bell, thirty-eight discs of copper 
being isolated from each other by smaller mica 
disos, ape edges filled in va 5 X is 
insula su inside a g envelope 
from whioh She 8 exhausted. The 
vessel is elevated in a place where surface reflection 
does not reach it, and the axis is placed el to 
the axis of the earth, so that the rays of the sun 
fall normally on the selenium cell and illuminate 
the same surface. Its position can be altered to 
keep up this condition from day to day. A con- 
stant current traverses the selenium and a galvano- 
meter in circuit with it. From darkness to the 
moet intense radiation of the sun is the range to be 


elec- | observed, and a scale is graduated accordingly. 


SCIENTIFIC NEWS. 


— . ——— 


HE death is announced of the Rev. James 
Charles Clutterbuck, M. A., the father of 
Eydro-geology.“ Possessed of an extensive 
knowledge of geology, he was a recognised 
authority upon all questions relating to wells and 
water supply, and gavo his opinion as freely as 
it was sought. The deceased gentleman, who 
had reached the ripe age of 84, was n member of 
the Thames Conservancy, and for 55 years vicar 
of Long Wittenham, Berks. ` 


Prof. Panum died recently at Copenhagen, 
where he filled the chair of physiology. He was 
president at the last International Medical Con- 
gress, and has been known for years as one of 
the ablest workers in the field of physiological 
science. He exhaustively treated the subject of 
transfusion of blood, and his treatise on embolism 
is a recognised classic. Prof. Panum long ago 
investigated the virus of septicemia, and arrived 
at the conclusion that it was independent of tho 
agency of living organisms. Dr. Panum was 65 
years of age. 


The deaths are also announced of Dr. Nachtigal, 
the African explorer. and of Dr. Karl Köppritz, 
Professor of Geography at Konigsberg, and a 
well-known reporter on the progress of geo- 
physics and African exploration. 


Dr. Theodor von Oppolzer, of Vienna, an- 
nounces the early publication of a very extended 
list of the dates of solar and lunar ec!ipses, which 
has been prepared under his direction. There 
are 8,000 of the former and more thin 5,000 
of the latter class of phenomena, all included 
between the years 1207 b. c. and 2161 4. p. 


Mr. J. E. Gore has sent us a copy of his 
Catalogue of Suspected Variable Stars, a 
paper read before the Royal Irish Academy, and 
reprinted from the Proceedings of that body. 
The catalogue has been compiled from various 
sources, and contains some stars which are no 
doubt really variable, but which need further 
observations to place their variability beyond 
question. The catalogue is accompanied by a 
map in which known variables are marked in 
red, and the suspected stars in black. It will be 
very useful to those engaged in this branch of 
astronomy. 


The April part of the Journal of the Liverpool 
Astronomical Society contains, amongst other 
papers, one entitled “Some more Evenings in 
Town with a 3}in. Telescope,“ by the Rev. J. 
H. Honeyburne, which will be read with interest 
by many observers. 


It is stated that, in consequence of his health. 
Prof. Huxley is about to withdraw from some of 
his most active employments, in order to recruit 
his strength by a prolonged poriod of rest. 


Dr. Frankland intends to resign the Professor- 
ship of Chemistry in the Normal School of Science 
and Royal School of Mines at the end of the 
session. 


Mr. Omond, the superintendent of the Ben Nevis 
Meteorological Observatory, gavea summary last 
week, before the Royal Society of Edinburgh, ot 
the results of his two years’ observations on the 
summit of the Ben. Among other subjects 
alluded to were the rarity of thunderstorms ; the 
range of temperature (the thermometer scarcely. 
if ever, fell below 10° Fahr. in winter) ; the daily 
variation in the average velocity of the wind, 
which is greater at night than during the day: 
the direction of the winds, which is almost 
always different from that at low-level stations: 
and the amount of rainfall, which greatly exceeds 
what had been expected. Mr. Omond thinks 
that the establishment of a fully equipped 
observatory at the foot of the mountain is likely 
to be of great service to meteorological scienco. 


It is proposed to establish a naturalists’ field 
club for Hampshire, and a meeting in support of 
the proposition will be held at Winchestér on the 
28th inst. Mr. E. Westlake, of Fordingbridge, 
Salisbury, is the hon. sec. 


The spring meeting of the Iron and Steel 
Institute was held last week, when the inaugural 
address was delivered by Dr. Percy, the presi- 
dent, the Bessemer gold medal for the year 
presented to Prof. Richard Akerman, and several 
papers were read and taken as read. In the course 
of his address the president made some timely re- 
marks about technical education, in tho courec of 
which he said he fully agreed with his friend, 
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Mr. I. Lowthian, Bell, that our metallurgists were 
not so incompetent as certain persone would lead 
the public to believe, and that with respect to 
ekill in manipulation, ability to direct operations, 
and knowledge of the principles of their art, they 
had no reason to fear foreign rivals. Technical 
knowledge was acquired in the only school where 
it could be acquired—viz., the establishments 
where metallurgical processes were conducted on 
a large scale. It was, he thought, a matter for 
regret that there had been indiscreet attempts to 
imbue artisans with the notion that the onething 
needful for them was technical education, and 
that this wasa certain means of benefitting them 
allalike. Of the advantage of special instruc- 
tion adapted to special artificers, in addition to 
what they acquired in the ordinary practice of 
their respective arts, there could not be two 
opinions; but, on the other hand, there were a large 
number of artisans who would not be rendered more 
competent by instruction of that kind. It wasa 
gratifying rign of the times that the value of 
special instruction to at least a large class of 
artisans should be generally recognised, and that 
by the munificence of private individuals admir- 
able institutions for imparting it had been 
established in several of our great centres of 
industry. Dr. Percy referred to the important 
question whether malleable bar iron, as used in 
the construction cf many railway bridges in the 
United States, acquires in time a crystalline 
structure to such an extent as to become danger- 
ous, and also mentioned the daily increasing 
danger from the telegraph and telephone wires 
now stretched over our towns. These are at last 
it seems to be under some kind of control; but 
Dr. Percy thinks that not until a political 
dignitary happens to be decapitated or strangled, 
5 efficient measures to protect the public be 
en. 


It will interest many of our readers to know 
that the great influence machine which Mr. 
Wimshurst made for the School of Science is to 
be seen in the International Inventions Exhi- 
bition (South Central Gallery). Mr. Wimshurst 
also exhibits a smaller machine (18in.) of the 
latest design, and a continuous electrophorus 
(plates with many sectors). To assist amateurs, 
the parts in these machines are exhibited 
separately, and if our readers will state, through 
the Query columns, any points on which they 
have a doubt, Mr. Wimshurst will reply, and add 
to the exhibit any other feature which may be 
requisite to make the construction of those 
influence machines clear. 


Another machine which has excited some little 
attention from our readers will be found in the 
north end of the Queen’s Gate Annexe, where 
in Group VI., No. 836, is what is cal'ed an 
“ improved form of tricycle,” the exhibitor being 
Edwin Sturge. The machine shown differs in 
construction from that illustrated on p. 291, 
Me XXXIX., but no doubt it will go just as 
well, 


The International Cholera Conference will 
commence its labours to-day in Rome. Sir W. 
G. Hunter, M.D., and Dr. T. Thorne represent 
this country, with Sir J. Fayrer and Surgeon- 
major T. Lewis for the Indian Government. 


Dr. R. Koch has been appointed professor of 
hygiene in the University of Berlin. 


A portion of the former Industrial Academy in 
the Klossterstrasse, Berlin, is to be fitted up as 
a permanent hygienic museum, at a cost of 
£3,060, a similar sum being spent on the arrange- 
ment of a laboratory. 


The Journal of the Anthropological Institute 
for May contains the address delivered by Prof. 
Flower on retiring from the presidential chair. 
The address should be read by all who wish to 
understand the classification of the various forms 
of the human species. 


Signor Narducci, the distinguished Italian 


palæographer, has presented to the Accademia ed 


dei Lincei some documents proving that negotia- 
tions were carried on botween Sixtus V. and the 
Republic of Venice in reference to cutting a Suez 
Canal. It appears that the roject was 
abandoned from the fear that the channel would 
soon become obstructed by sand, in consequence 
of a difference in the level of the two seas. 


Large numbers of salmon fry have been re- 
cently placed in the Tay and tributary streams. 
The fry were obtained from the hatchery at 
Dupplin, belonging to the Tay Fishery Board. 
Previous experience had shown that a tempera- 
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ture of 45° hatched the fry in about 64 days, and 
they consequently had to be turned into the river 
too early in the season. Colder water has since 
heen used, ranging from 37° to 45°, and the 
average time of hatching has been extended to 
108 days. The total loss of ova and fry from 
315,000 eggs was a little more than one per cent. 
Fifteen thousand fry have been retained at the 
hatchery, and the remainder have been dis- 
tributed as mentioned above. 


A new automatic brake has been tried at the 
Edinburgh works of the North British Railway 
Co. It is stated to meet all the requirements of 
the Board of Trade, and not to leak off until re- 
leased by the driver, while it prevents skidding. 


A new note has been prepared by the Bank of 
Scotland under the directions of Prof. Crum 


Brown and Dr. J. Gibson. Itis printed in three 
colours—brown, yellow, and blue, in order to 
resist attempts at reproduction by photography. 


M. Olzewski, in a note communicated to the 


Academy of Sciences of Paris on the liquefaction 
and solidification of formene and nitric oxide, 


says that by preparing products free from acetone 
and hydrogen, he has succeeded in obtaining a 


white snow-like mass. M. Cailletet used these 


substances in obtaining the liquefaction of 


oxygen. 


LETTERS TO THE EDITOR. 


— 
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er subjects : For such a 


which it appears. 
“I would have 


much as he kno 
only, but in all o 
parti 


other things, 
and yet, to keep a clutter with this little nittance 
will un to write the whole body of 
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NEW RED SPOTS ON JUPITER. 

[21219.]—IxN the morning twilight of Sept. 27, 
1853, Mr. Franks discerned 


spot just above the 8. 
Jupiter. On the drawi 


j 
central on September 26 at 16h. 64m., or 6m. prior 
e 
spot is further described by Mr. Franks as “a 
pale, insignificant patch, devoid of colour or 
of outline.’ 


stre 
spon 
Jopiter was about 33“, and the major axis of the 


m.“ —(I suppose this means 
10h. 45m. ; the premature use of the new time by 
certain of your correspondents will cause endless 
complications). On Feb. 2 the red spot was on the 
C.M. at 8h. 68m., so that Dr. Miller's spot followed 
it by lh. 47m. 

Mr. J. M. Offord also refers to the spot (Ex- 
LISE MBcHANIO, Feb. 20, 1885, letter 23846. He 
says, on Feb. 11 :—“ a the red spot on the 
southern edge of the reddish belt, which is now the 
most conspicuous marking on the globe, there are 
several dark spots of a crimson lake colour, the first 
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of which comes into view about an hour after the 
red spot has crossed the meridian.” i 

In the Astronomical Register for April, 1885, p. 
95, Mr. N. E. Green writes: ‘‘ Following the red 
spot in the same latitude there is an unusually 
definite mark, which commenced as a ht grey 
line, and is now increased in size and becoming red. 
Its size is about half the length of the old red spot, 
by about one third of its width, and is on the meri- 
dian about an hour after the red t.“ In the 
same journal for May, p. 116, Mr. Green supple- 
ments his preceding remarks by saying: There is 
now no 15555 e the 3 8 the mark 
following the grea spot, to w reference was 
made in the last number of the Register it is 
evidently a small one of the same kind. It was 
abesrved: this eveniog (April 20) under favourable 
circumstances. The old red on the meridian about 
7.30, and the new red following about 9h., so there 
is 1h. 30m. between them, and the new spot is best 
seen when the old one is ppearing at the limb. 
The position of the new spot is on the polar edge of 
the southern belt, and its size about half the length 
by one-third the breadth of its forerunner. ; 

I now come to my own observations. Early in 
the present year I began to notice dark elliptical 
spots on the faint grey belt just outlying the great 
southern belt. I did not record them oularly, 
however, until the end of March, and I began 
watching the most prominent one. It came to the 
central meridian at 9h. 20m. on March 27th, and I 
had previously noted the red spot central at 7h. 32m., 
so that the smaller spot followed the red lh. 48m. 
I obtained many er observations in A and 
ey ees a BL aAa ca tion was 
66° E. of the o and a ar eT 
with Mr. Franks’s observation of Sept. 26, 1883, 
showed the absolute identity of the two markings. 

The following are the only observations I have 
saci oc obiad up to the presant tinue: I shall be 
very glad to receive notice of any others from your 
astronomical contributors : — 


5. 8 
31 32 : 
. ad BB 5 : 
S FS 2 5 5 
E 
A 2 & 2 S 
3 h h. m 8 2 
1883— m. h. m. : 
Sept. 26 16 54 1 59 + W. S. Franks.. ll}in. refi. 
1285 — A 
Feb. 2 10 45 147 E. Miller ae refi. 
Feb. ll — — J. M. Offord .. 5jin. refr. 
Mar. — 1 O+N.E. Green . . 18in. refi. 
Mar. 27 9 20143 W. F. Denning. 10in. refi 
Apl. 6 738150 ji 15 
93 13 8 29 1 61 97 9? 
„ 17 11 46 1 52 j 7 
e %%% „„. 
„ 20 920130 N. E. Green .. 18in. refl 


May 2 9 10 149 W. F. Denning. 10 in. refi. 


Allowing for slight errors of observation, the spot 
follows the old spot by the same interval as it 
did on Sept. 26, 1883; henoe its rotation period is 
just about 9h. 65m. 39s. Mr. Miller's estimate as to 
the size of the new marking on Feb. 2 was evi- 
dently excessive, and Mr. Green rather underrates 
the interval separating it from the old spot; but 
these little differences are y exp when we 
remember that they result from statements merely 
intended as rough approximations. i 

It is most desirable to obtain further observations 
of the new red spot before Jupiter declines so much 


-as to be practically non-observable. I therefore 


subjoin the times (in hours and tenths) when both 
the old and new spots will come to the central 
meridian on the assumption that the latter follows 
the former 1h. 48m. 


Old red spot New red spot 

on CM. on C.M. 

May 16 . 90h. May 16 .... 10°8h. 
18 .... 106 19 .... 83 
21 . sl 214 99 
23 .. 978 268 91 
25 . 11 ˙4 28 .... 107 
23 . 89 3l .... 82 
30 e 10 6 June 2 eve 9-9 
June 2 .. 8'1 siue Del 
44. 9 7 9 .... 107 
9 0 ee 8:9 12 ee 8'2 
11 0 ee 10 5 14 eee 9°9 
11 . 81 19. 90 
16 . 97 21 . . 106 
21 . 88 21 8 ˙1 
28 9 6 26 98 


In the current number of the Observatory I ha 
perhaps rather inaptly termed the new marking a 
black spot, in order to distinguish it from the old 
red spot, but there can be no question as to the 
intense red tint so uniformly attributed to the new 
feature by its recent obeervers. In comparison 
with the adjoining belts, it certainly, however, 


appears very dark. , 
Poa March 28 I swa smaller spot of similar 


May 15, 1885. 
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Character on the central meridian at Th. 16m., and | ASTRONOMICAL DOUBLE STARS — 


following the red spot öh. 63m. ; but I have not 
looked for this object since. 
Bristol, May 8. W. F. Denning. 


JUPITER. 


(24220.)—Mr. Bone (24197) inquires if others 
saw dark transit of No. III.—on May 2, I presume, 
although he does not state date. I saw it with Yin. 
mirror x 275, very dark, at 9 p.m. on that date, 
about } on disc of planet. It was not well defined, 
air being bad; but at the same time there was a 
dark spot on south belt nearl 
and looking much like it in the bad definition that 
prevailed. This other spot was exactly on central 
meridian at 9 p. m. No. 3 was not so dark as No. 
4 on April 18th. Mr. Denning (24198) saw this as 
a dark brown spot. To me it was black, as if a 
round speck of pitch, in same position, and fully as 
black as shudow of any satellite ever is. May not 
this difference be due either to bad atmosphere 
causing the dilution of the blackness, or to bad 
films on some mirrors. I have often seen statements 
that the lunar shadows are not so black in reflectors 
as refractors, but I always put it down either to a 
dadly-figured mirror or a thin film. I am afraid 
few mirrors have a sufficiently thick film upon them, 
and flats are worse. At any rate, I can never get 
a film opaque to sunlight with 50 grains of silver 
toa 64in. mirror. It is obvious that any trans- 
mitted light will reduce the blackness of ows, 
and that a small amount of scattered light, from 
badly corrected portions of mirror, will so dilute 
blacks as to make them brown, or, at any rate, 
ehort of deep complete blackness. 

Edwin Holmes. 


DARK TRANSITS OF JUPITER'S 
SATELLITE III. 


(24221.J—As Mr. Bone (letter 24197) asks for 
confirmation of his observation of a dark transit of 
Satellite III. on May 2nd, I write to say that it 
was observed bere much as he describes. This is 
the third time I have observed this phenomenon 


this year. 
Shaftesbury. T. Perkins. 


|24222.]—Tue transit of Satellite IIT. on Satur- 
day evening was well seen from here, and definition 
was very good until 11.15, when the air became 
very unsteady, and Jupiter was getting low down 
over some houses. 

I did not see the ingress at 8.3, buton looking at 
the planet about 9 o’clock, the satellite was seen as 
a well-defined, nearly black, spot on the N. equa- 
torial belt, cousiderably darker than a marking a 
little preceding it on the S. belt. 

I watched it across the disc, and did not see any 
variation in its shape or lustre until I lost sight 
of it about 11.30. After egress at 11.43 it appeared 
as bright as usual. 

Powers 250 and 400 on 8kin. With mirror. 

Croydon, May 4th. Alfd. Roods. 


[24223.] —-REFERRING to letter 24197, I observed 
oe aneit of 1 III. on April 25tb, Th., 
w about an hour from egress. It appeared as 
a black dot, but I could not say if it was quite so 
dark as the shadow, there being too much daylight 
manar 15 the mat 5 5 525 om 

t fai seo it till it a asa brights 
close to the limb. I did not notice any denunition 
of brightness after egress. May 2nd, at 8h. 22m. 
saw III. again as a dark dot at 20m. after ingress. 
As it neared the middle of the pianot, it appeared to 
get gradually darker, and at 9h. 45m., when on tha 
centre of the planet, was nearly black, and justo. 
the S. edge of the great II. belt, Denning’s t 
black spot G preceding it; watched it till 10h. 15m. 
when it was still a very dark object. Clouds coming 
on prevented my observing it at egress. On the 
18th 4 N WN na just after i had 
passed on e e a 53 nearly as 
dark as the shadow of Satellite fı „ which was on 
the disc at the same time. I observed it at intervals 
till e lih. 36m., when it was still a nearly 
black dot. Inst. 3} Wray, 120. 


Referring to the letter of A Fellow of the Royal 
Astronomical Society, I can fully confirm what 
he says about the difficulty of seeing objects 
through what (for want of a better word) I term 
the solar halo.“ I picked up Mercury at last 
eastern elongation, when the planet was just out- 
side the reddieh fringe of colour which now sur- 
rounds the sun, and of its visibility in daylight I 
called attention in your journal so far back as 4th 
Jan., 188%. I also found Venus a few days before 
superior conjuvction, when she was in the glare 
space between the sun and the inner edge of the 
coloured halo. I have, however, utterly failed to 
pick up either planet or star in daytime, when 
their position was behind that of the solar halo.“ 
What is this matter which has so long been sus- 
pended in our atmosphere ? T. R. Clapham. 


as dark as satellite, | fin 


SELENOGRAPHIOAL. 


|24224.]—From the several observations I have 
made during the few past months I pick out the 
following, hoping they will interest some of your 
astronomical readers, though I can give only 
estimations of distances and positions ; i 
mirror :— 

Oct. 23, 1884, ô Equulei, P ='230°. Seen elongated 
so easily that I am inclined to think that the 
distance has diminished since last year, and that its 
perihelion is past. 
Nov. 8, 8 Delph. P = 220°, power 600. Air very 
@ 


6 Equulei, mean of two observations P 232°. 

x Peg, P = 140°. Hardly any elongation with 
power 600. 

64 Peg., P = 80°. Seen elongated at once. /3.’s 
distauce in 1880, 592 = 0:34". 

y? Androm., P = 95°. Very close. Est. dist., 
0:50", perhaps less. 

Nov. 9, & Sagit., P. = 135°. Powers 600 and 735. 

B 658 = B.A.C. 6762, P = 320°. Seems much 
closer than 0:57”. Notched with power 735. 

Nov. 16. 3 Delph., P = 235°. & Equulei P = 
sei 17 05 star S. of ò Equ. has a distant comes, 

Nov. 29, 6 Equulei, P = 240°. 

Dec. 14, B Delph., P = 225°. Well seen with 
power 180, and with 600 elongation excessively 
plain before dark. Air ee 

ò Equulei P = 230°. Much closer than 8B Delph. 
Power 600. Elongation easy with 735, with which 
I estimated position 225°. 

72 Peg. Seen elongated at once with power 200, 
and comparatively easy with 370. Seems wider 
than 0°34" in 1880, 592, /3.’s. 

85 Peg. After a long gazing and during a calm, 
I see an elongation towards 310°. Difficult, comes 
about llth mag. 

7 Tauri. Air too unsteady for any power above 
200, with this just seen elongation towards 235°. 

January 19, 1885. 32 Orionis. Well elongated. 


P æ 165°, 
March 2. 126 Tauri, P = 240°. 
March 6. 126 Tauri, P = 240°. Power 200. 


Just seen elongated. Very probably the movement 


is retrograde. 
I found elongation towards 250°; but 


T. 3121. 
this is doubtless wrong, as B gives 185° for 1878 2, 
Are there any later 


and 199°8° for 1880:3165. 
measures ? . 

w Leonis, P. = 100°. This star has moved, as B. 
gave 79°8° for ite position in 1879:78. 

O. Z. 234. I thought I could just glimpse a slight 
elongation in direction 150° — 320°, which is the 
position 3. gives in 1878; but in 1880 he gives 170° 
D. = 0:18", and calls it excessively difficult with 
the 181in. refractor. 

Referring to letter 24199, I think Mr. Ed. 
Holmes must be wrong ia the position angles he 
gives of y Leonis and 54 Lecnis. Last night I 
estimated the first at 125° + and the second at 
130° +-. I alao found č% B-otis at 295°; 42 Come 
Berenicis at 130°, and 25 Canum Venatioorum at 
175°. This last seems far too close as a dividing 
1 a 6łin. Perry found 031“ distance in 

82°36. 

May I direct the attention of your selenographi- 
cal readers to the eastern portion of the Alps, 
where I have found several new clefts rosin ? They 
were just within the limit of visibility of my in- 
strument, and very evanescent. I could not take 
the Po of all those I saw; but so far as I 
could eketch them, they will be given in my map 
of the Moon, soon ready for the printer. 

O. M. Gaudibert. 


STAR DISCS AND VISIBLE ANGLES 
— ROYAL ENGINEERS — POWER OF 
OPERA GLASSES-—THE SPECIAL 
MEETING OF THE ROYAL ASTRO- 
NOMIOCAL SOOIBTY. $ 


24225.]— III Mr. Edward M. Nelson’s diffi- 
culty (letter 24201, p. 212) has chiefiy arisen from 
his not considering the false discs which are raised 
on stars viewed by a telescope. The distances 
separating double stars are really the an dis- 
tances between the centres of these false discs; and 
as the discs increase in size as the aperture of the 
telescope diminishes, it is quite evident that the 
actual width of dark space separating the compo- 
nents of a telescopic double star varies with the 
aperture of the telescope used, as well as with the 

wer. Moreover, in the case of stars, such as 
olaris, where the primary is bright and the comes 
faint, one can scarcely expect to see the latter 
when only just separated from the dazzle of its 


rimary. 
K I would propose an experiment to Mr. Nelson. 
Let him get hold of a small telescope about lin. 
aperture. Now make himself a very low power for 
his 4in. (I have made lots of low powers out of old 
microscope tubes and lenses ; they are very easy to 
make, as achromatism doesn’t matter much with 
low powers), and try with what power he can just 
divide a star whose components are about equal in 


itude—Castor for choice. Now use the 


equivalent of this power in his 3in. and the discs will 
be in oon and with an eee power in the 
lin. there will scarcely be elongation of the star, 


although its components are still separated by the 
same angle. Infact, the larger the telescope the 
lower the power required to separate a star from its 


* | comites, within certain limits. As to the theoretical 


angle which is just visible, that depends entirely 
on the eyesight of the observer, and the conditions 
of illumination. It requires very unusual eyesight 
to separate c'or ¿° Lyre by the naked eye; but I 
think that is as much caused by their faintness as 
their distance; and the state of the atmosphere and 
the altitude of the star have much to say to their 
divisibility. If Mr. Nelson would grant me my own 
conditions of illumination, I would undertake to 
show him a far smaller angle than 207“. I have 
seen sunspots with the naked eye, which did not 
subtend so large an angle. 

I do not think the formule, which he speaks of 
in the last paragraphs of his letter, would be of any 
practical use, as the size of the star discs vary more 
or less with the state of the atmosphere. No doubt 
they could be worked out theoretically by the same 
means as the limit of dividing power of a given 
aperture is found. 

In answer to F. L. B., Kew” (query 56508), 
his best plan would probably be to enlist in the 
Royal ineers as a telegrapher. He must be 
33}in. or upwards round the chest, and not above 
25 years of age. If accepted, he will bo sent to the 
Postal Telegraph Companies at Bristol and 
thoroughly tested and given a certificate. He is 
then enlisted if approved of. If heis not versed in 
practical telegraphy he can enter as a sapper, by 
special authority. The pay begins at ls. 14d. per 
diem; but F. L. B.” would no doubt obtain 
rapid promotion, and eventually reach the rank of 
Sergeant-major, drawing 6s. a day as a warrant 
officer. He might get a commission as quarter- 
master, or even as a lieutenant, but not in the 
R. E. itself, as both it and the R. A. are entirely 
officered by men who have been through the Royal 
Military Academy. 

As to the work, F. L. B.” would be pretty sure 
to be employed at that which he was found best 
able to do, which would also no doubt be what he 
liked beat. And if really well educated, he would 
have a good chance of snug appointments, with 


good pay, in the R. E. 
If uires further information, I would 
recommend him to go to the deputy adjutant- 


general, R.E.’s Office, Horse G 8,. and in- 
quire for Sergeant Tucker, R.E., who will give 
him full information and be glad to enlist hi 

if eligible. 7 


tance between any pair of lines wi 
enough to hold four of the spaces seen by the naked 
eye,and so on. It is very easy to do. There are 
other methods theoretical y exact, but that is the 
simple practical one. 

I should like to inform F. R. A. S.“ that I 
was nally most anxious to attend the special 
meeting of the Royal Astronomical Society and 
vote with him and his; but, owing to the work 
that the Russian trouble has imposed upon us arm 
men, I found it impossible to go. The motion 
my best wishes, I need not say. 

Garrison Gunner. 


2 HEROULIS—y AND 54 LEONIS, AND 
. OUR OAROLI. 


124226.]— TRR distance of % Herculis (about 
wh ich Beta ” inquires in letter 24165, page 187) 
is now about 1°60", and the position angle about 
89:0°. The companion will remain at about its 

resent distance until 1891 —1892, when it will again 

gin to approach its primary. The following are 

1755 of the measures of this interesting binary since 
76:— 


De. 139-60° : 1-366" : 7» : 1876°56 

„ 133˙85 1.357 : 8» : 1877˙53 

„ 126˙66 1-381 7n : 1878-58 
Hall 120-75 1-493 : 4» 187946 

B 11412 1-368 : 5» : 1880-49 

„ 110 60 : 1632 : 6» : 1881-46 
Sch. 101-55 1-473 : 11" : 1882-60 
Pe. 99°50 : 1495 : 4: 1883:52 
In 1882 Mr. Simms found it clearly separated 


with 3}in. aperture on his 4in. Cooke, power 225. 
The distance of the comes of 6 Cygni is about one- 
tenth of a second of arc greater than that of X 
Herculis at the present time ; but the magnitude of 
the companion of ô Cygni is somewhat less than 
that of  Herculis. The ition angles measured 
by Mr. Holmes (letter 24199, page 212) are all too 
small, possibly owing to the stars having been 
measured off the meridian (P) with a reflector. For 
y Leonis Küstner found 114:26° : 3 46" : 1883-36, 
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as the mean of seven nights’ measures with the 
10°lin. Merz at Hamburg; the angle should now 
be about 115°5°. Hall gave 107°20°; 6°41” for 54 
Leonis in 1879°24 ; in the case of this pair the in- 
crease in angle is very slow, the distance remaining 


unaltered. found 992: 6°41" : 1781°63. The 
measure in Webb is Smyth’s, 1839:33. Cor 
Caroli has remained un during the last 100 


roper motion has 
5“ since the first 
H. Sadler. 


years, although a common 
carried both stars through 
measures of H. 


SMALL REFRAOTORS AND TESTS.— 
ERRATUM. 


[24227.]—For ‘‘a Lyræ, power 46}, aperture re- 
duced to 2in. (comes held eadily). read a L Te, 
power 463, aperture reduced to 24in. (comes held 
steadily). Edward M. Nelson. 


CHEAP TELESCOPE STANDS. 


[(24228.}--I reap with interest Mr. Vallance’s 
description (May 2) of his method of mounting his 
telescopes. Montmartre in the next letter sug- 
gests a plan by which this ingenious method could 

combined with an equatorial movement. His 
plan (that of a stepped floor) seems to me, however, 
to be unnecessarily cumbrous ; and I send sketch of 
a much simpler one, which suggests itself to me. 


The sketch explains itself to those who have read 
Mr. Vallance’s letter. The pulley arrangement is 
left out for simplicity. A isa graduated circle, the 
index hand of which is connected with the axis of 
the movement. A driving clock 


can easily be 
applied. 


H. Bitchie. 


THE DOUBLE TELESOOPE. 


[24229.—THE scheme proposed by “ Mont- 
martre,” in your issue for May 1, 1885, p. 189, 
No. 24171, of uing a pair of 10in. or 12in. mirrors, 
with two pairs of flats, for bringing the axis of 
vision within range of the two eyes of one observer, 

would involve the distortion of the resulting image 
to a very surprising extent to any one who has not 
had any analogous experience. | 

The effect of separating the two points of view 
for binocular vision to an extent exceeding the 
natural distanceibetween the centres of the observer's 
eyes, can be easily studied by taking pairs of 
photostereographs and viewing them in the ordinary 
stereoscope. 

In general terms, the resultant effect is to 
materially dwarf the mental image perceived, so 
that the observer fancies he is regarding a small 
model of the subjest under examination; but inci- 
dentally there is also introduced a curious distortion 
by exaggeration of the apparent distances of the 
objects, or part of an object situated at different 
distances from the eyes. Owing to excessive dis- 
placement of the objects in the foreground, as com- 

with those in the distance, the latter look as 
if they were much further and relatively larger than 
they should be; and as one of our contributors, 
when discussing this question with the writer, in 
the early days of the telescope, aptly remarked : one 
could easily arrange a stereoscopic portrait so as to 
make a man’s face present the appearance of a 
118 or & pickaxe, and stretch his nose to a yard 
in length. 

Without asserting that I have actually made the 
nose appear exactly a yard in length, T have tried 
the experiment, and brought it (the nose) to look 
very like the point of a pickaxe, and to baa good 
proportion apparently of the said yard in length. 

Gamma Sigma. 


EVOLUTION. 


[24230.] — ( Pre-Apamite’s’’ difficulties with 
regard to evolution (letter 24202, page 212) are 
typical. Like many others, he appears to have read 


enough to know that the doctrine is now generally 
accepted by those who are in a position to appre- 
ciate the evidence for it—those whose professional 
studies make them acquainted with the details of 
comparative anatomy and its kindred sciences, or 
those who unprofessionally have considered the 
subject of sufficient importance to make them 
undertake the study of the evidence for themselves. 
People like Pre-Adamite either cannot or will 
not undertake this study, but expect to have every 
difficulty that occurs to them cleared up ina few 
sentences ; and the task of those who attempt to 
enlighten such people is not made easier by the fact 
that first of all the misconceptions as to what 
evolutionists believe and teach have to be corrected. 
Seals and whales are not regarded as links between 
fishes and mammals, as ‘‘ Pre-Adamite ” supposes. 
Seals and whales are mammals which have me 
adapted to an aquatic mode of life, and there is 
plenty of evidence to show that they have descended 
rom four-footed land mammals. The whalebone 
whale, for example, has no hind limbe, but it has a 
rudimentary pelvis (representing the bony girdle to 
which the hind limbs are attached in quadrupeds), 
155 . e tibie, femur igh- 
e, and a ilaginous tibia, representing the 

leg bone. The same animal hasan teeth, but the un- 
born young animal possesses teeth which, however, 
are absorbed, and never cut the gum. Assome one 
has suggested, these rudimentary organs may have 
been created for the purpose of misleading men of 
science, and of making them believe in evolution, 
to their confusion. n tho creation hypothesis, 
we know, all things are possible; but, on the whole, 
it seems more reasonable to believe that rudimentary 
structures are remnants of structures which were 
useful to the animal’s ancestor. There are many 
structures possessed by animals which might, 
perhaps, as well be explained by design as by the 
theory of descent with modification. Useless rud+ 
mentary organs cannot, however be explained by 
design, but can be very reasonably explained on 
the supposition that the conditions or surroundings 
of an animal’s life having changed, certain organs 
are no longer useful, and therefore tend to become 
aborted. On the principle of.heredity both useful 
and uselers organs are reproduced, but the former 
5 developed by use, the latter tend to abort from 

isuse. 

Pre-Adamite wants to know what reason 
there is to suppose that a fossil creature, half-bird 
and half-lizard, or other recognised intermediate 
link, is so in reality?’ The evidence for this 
depends on the compurison of the structure of allied 
forms living and extinct. As I have no doubt 
others will supply “‘Pre-Adamite” with information 
on this point, I will not attempt to do so at present; 
but should no one else write on the subject, I will 
undertake, with the Editor’s permission, to give the 
evidence in another letter. 

In conclusion, I think ‘‘ Pre- Adamite’’ ehould not 
find it difficult to imagine such a change in the 
environment of a parrot as should necessitate the 
disuse of its beak for climbing. Lot him suppose 
the district inhabited by the parrot to become desti- 
tute of trees, and I think his difficulty on this point 
will be at an end. Geology affords evidence of 
changes in the surroundings of animals, which 
must have produced effects on their habits quite as 
remarkable as would the one I have suggested. 

Rex. 


(24231.J)—‘*Par-ApamiTe ” has, I am afraid, 

rather confused ideas on the subject of evolution. 
If a lizard is quite a distinct creature from a bird, 
and there exists another creature which is half 
lizard and half bird, that other creature is evidently 
half-way between the two, and may, therefore, be 
called a link ” (there may be some other creatures 
which are three-quarters oue and one-quarter the 
other). 
“ Pre- Adamite ” says: “ Suppose the seal to die 
out of existence, it would, I presume, be called a 
link between mammal and flsh.“ The fact of its 
dying out of existence“ would bave nothing to 
do with it (besides that. we have fossil mammals 
far back in geology). Evolution says fish were the 
ancestors of mammals; and creatures half fish and 
half mammal are, therefore, the descendants of 
creatures which were descended from fish, but are 
not necessarily like those creatures. Speaking of 
the bird with teeth, Pre-Adamite”’ says, I see no 
reason why the creature should not have been so 
made.“ What does this mean? Of course it was 
„go made.“ The question is How?” Evolution 
says by a gradual development from creatures 
similar, and not from nothing. The theory of 
special creation teaches that the ancestors of a 
creature were all very nearly like it aud each other. 
This leads us back to inquire where the first came 
from ; and in that the one theory, that of evolution, 
is far more explicable than the other; it is the one 
accepted by the mind (the will has nothing to do 
with it) which grasps most firmly that which it can 
most readily understand. 

Again ‘‘ Pre-Adamite’’ asks why a creature 
should cease to use a limb. He seems to have the 
idea that the disuse of the limb is begun 


by one creature, and that none of its de- 
scendants ever use it. This is as far from the 
case as possible. The cause of disuse is ex- 
ternal to the animal always. But there are 
so many causes that it is uselees to try and explain, 
except, perhaps, by an example. Take the case of 
the parrot, spoken of by P. at the end of his 
letter. Suppose that in a thickly-wooded country 
there is a race of parrots which have strong beaks. 
which they use to a great extent in climbing, and 
sup t, for some reason, part of the race is 
driven out of the country (the cause may be various, 
such as a change in vegetation, the aggression of 
hostile animals, ‘the increase of the tribe itself, 
&c.), and, not finding another so woody, settles 
down in a thinly- wooded district; the tendency to 
climb is less, and that to fiy and walk greater ; the 
strength of the beak is of little use, not being re- 
quired to find food. Birds with weak bills have as 
much chance, in tho struggle for existence, as those 
with strong, while wings and other limbs (being 
more required now), being stronger in some of the 
birds, give them a better chance, and they become 
healthier, increase more rapidly, and in some 
generations’ time, parrots with powerful wings and 
beaks of little greater strength than those of other 
birds, wiil have descended from a race with com- 
paratively weak wings and beaks strong enough tu 
enable the bird to use it to climb with (and which 
may still be in existence). 

Now, why not add many such changes together ? 
It is far more likely that there is a continual change 
of this sort than that there is none at all (in the 
country there certainly is the change which hasal ways 
been going on on the earth’s crust, and which is the 
indisputable, except to those who know nothing 
about it, evidence of geology) ; but the geological 
change is far more slow than the one I have sup- 
posed, and is, therefore, far more powerful. 

There is no living thing which is so totally dif- 
ferent from all others that all life cannot be formed 
into a rough chain from the lowest to the highest 
forms; but it must be borne in mind that the 
highest living form has not been evolved from the 
lowest living form novo in existence, but both from 
ery else, and this is one great reason why the 
chain of living forms is not perfect. 

Cramby. 


MYSTERY GOLD. 


(24232. — TRE following paragraph will explain 
what is meant by mystery gold,” referred to dy 
„Sigma on p. 193:— 

An alloy containing enough platinum to enable 
it to resist the action of nitric acid is now being ex- 
tensively used asa means of defrauding buyers of 
trinkets, and Mr. W. F. Lowe, who has analysed 
the alloy in question, gives, in the Chemical News, 
the following particulars. The alloy, after the 
gilding had been scraped off, had about the colour 
of 9-carat gold. Qualitative analysis proved it to 
consist of platinum, copper, and a little silver; and 
quantitatively it yielded the following results: 


Silver eeeeaeeeseeoveesesesneovened 2°48 
Platinum ²q ˙ . 2 02 
Copper (by difference). 6550 

100 00 

Strong boiling nitric acid had, apparently, no 
action on it, even when left in the acid for some 
time. 

When Lert paa this alloy is said to pass 
muster for gold of high quality, and many pawn- 
brokers and others are said to have been deceived 
by it. Considering the difficulty of alloying the 
platinum and the cost of the latter, it can only be 
by gilding that a sufficient profit can bs obtained; 
but perhaps some of your readers can give the 


relative value as compared with 9-carat gold 


waich is worth £1 lls. 10}d. per ounce. Alloys of 
silver, copper, and platinum have long been em- 
ployed on a small scale in . and watch - 
2 ; but is there any proof that they have been 
successfully used in the production of imitation 
sovereigns ? Nun. Dor. 


CHEAP SET OF RESISTANCE OOILS. 


[24233.]— WILL you kindly allow me to point 
out to my fellow readers of the E. M. that the 
Wheatsone bridge described by Mr. Bottone last 
week has been on show at Keusington Museum, in 
Prof. Guthrie’s set, for scme years, and forms part 
of the cheap set of apparatus manufactured by 
J. J. Griffin and Sons for the Science and Art 
Department ? J. Edgiogton. 

95, Vauxhall Bridge-road, S.W., May 11. 


SUBDIVISION OF THE OHM. 


24234. —Arrxn the letter of our able correspon- 
dent, Mr. Bottone (24212), ‘‘ How to put up a set 
of Resistance Coils, it occurred to me that some 
of our amateur electricians, who are constructing 
small dynamos, would like to subdivide the ohm, 
enabling them to measure low resistances. 

Measure one ohm of German silver, No. 16 
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B. W. G., with a Wheatstone bridge, carefully | land; do not your readers thinkso? At Stratford 
oe 2R an Se pee at} ane 45 cach i 33 I see a namber o Great 5 engines and 

’ enables of an | carriages having the vacuum brake taken off; how 
ohm to be used. For hundredths, a brass wire is this? What brakes are now in use on that line ? 


one-tenth of an ohm of No. 18 may be taken Anxious to Know. 
and treated in the samo way ; No. 10 han wits for 
1 parry pag of an 10 5 
The ge desori by Mr. Bottone is quite 
suitable for this purpose, except when iE 
the hundredths and thousandths, it would be 
advisable to insert between tho two s of the 
long and short strips of copper coils of equal resist- 
ance with the standard and wire to be measured. 
Trusting that the above may be of general interest. 
Weat Dulwich. - Habgood. 


mandrel they may, of course, be knocked out from 
behind, and there would be less risk of inj the 
oone inside the mandrel-nose, but if because of the 
advantages of the tubular arrangement a more acute 
cone was used, there would still be the risk of 
enlarging the mandrel-nose unless it was made still 
larger in diameter ; in fact, since writing previously 
upon the interchangeable mandrel, and taking into 
consideration the value of the eight pitch 50° angle 
screw nose, which I then mentioned as having been 
brought to my notice by Dr. Edmunds, I have 
constructed a mandrel which I consider em 

the Doctor’s views on the pia pera I will shortly 
send a clear outline sketch, full size, which I trust 
will convey to our readers a thorough knowledge 
of what Dr. Edmunds has endeavoured to bring to 
perfection in the interests of amateur turners 
throughout the world. 

Griffin Works, Norwich, Edward Hines. 


ORANK AXLES. 


24238.]J—Ir seems that these crank axles break 
through the webs, and it also appears that the iron 
is the wrong way of the fibre. Now would it be 
possible to forge a crank so that the fibres all run 
in the right direction? Could not theiron be built 
up and then welded into one mass ? 

If, as we have been told, the chief cause of 
breakage is the pinching action of the rails, it seems 
to me we require more elasticity in either the 
wheels, the axles, or the rails. Could not there be 
a system of rail key to give a little amount of 
elasticity to the side play. I see in ‘‘Scientific 
News,“ p. 210, last week, that the Railway 
Servants Society consider that axles should be 
taken out when they have run a certain mileage. 
This is a very good idea indeed. Looomotive. 


THIOKNESS OF COPPER PLATE FOR 
MODEL BOILERS. 


5 some experiments on the strength 
of brazed copper tubes, it was found that they 
rapidly lost strength with the lapse of time. 
ipes which, when new, burst with 10, OO0lb. 
stress gave way, after three years’ use under steam, 
with less than 5, 000lb. stress per square inch. 
In no case did the joint give way. Taking 
5,000lb. as breaking stress, and allowing a factor 
-of safety of 5 the working stress will be 1,000Ib. 
Assuming 20lb. per square inch as a fair working 
pressure for model boilers, we get the rulo—Thick- 
aess = 01 D, when D = diameter in inches. 
It is not easy to make a good joint if the plate is 
thin, so we will say that the plate is never to 


OUTTING SOREW-THREADS WITH A 
REVOLVING CUTTER. 


(24210.j—I sHouLn like to say a few words upon 
this much-debated subject, if our worthy Editor is 
not tired of the controversy. There seems to me to 
be too much confounding square threads with V- 
threads. Now, I believe no one asserts that a 
square thread can be cut or finished with a remeg 
wheel or cutter, but the case is entirely differen 
with V-threads, and this I purpose showing in a 
few plain words. 

Taking a square thread first, let us take a re- 
volving wheel-cutter with face and sides exactly to 
match the groove of thread, set it accurately to the 
rake of thread; but before putting it into actual cut 
let us consider the points at which it will do so. 
Now, our wh two flat ‘and one oylin- 
drical surfaces, and its points of contact with the 
work will be two surfaces and one line, as everyone 
must know that two cylinders, or two cones with 
their axes in the same plane, can only touch upon a 
line, this line being also in the same plane; but the 
two surfaces forming the sides of a square 
are not flat, but curved (in fact, a helix), and a 
moment’s consideration will show that by no possi- 
bility can our wheel fit the sorew groove before us. 
If it be put into cut, the resultant thread will not 
be a square thread, but will be narrower at the top 
than at the base, and with hollow sides, more or 
less, depending upon the size of the wheel and rake 
of the thread. The bottom of the thread 


INTEROHANGEABLE MANDRELS. 


24239. Wæꝝ have now got rid of the suggestions 
as to coning the ahuck- esrin g surfaces of the 
mandrel-head, and a few more letters should wind 
up the discussion, if we tako up one point after 
another. ; 
“ Tubal-Kain” (24206), page 215, gives us a 
be iess than 20 B. W. G., or ʻ035in. thick. careful drawing of a mandrel-head, with some 
By plotting these results in a diagram, the good points. But the nose is too long. So long a 
following rule is arrived at for brazed cylindrical | nose does not assist in eliminating ang 
copper boilers with a working pressure of 201b. per | variation,“ inasmuch as that is got rid of by the 
equare inch above the atmosphere. wide face, and as I have said at page 104, the 
Thickness in inches = -035 + [ (D — 3}) x 01. eccentric variation is efficiently got rid of by a 
Thus, a boiler G}in. diameter would be 035 + | concentric cylinder-fitting, as thick as a florin. If 
pet — 31) x 01] = 035 + ʻ03. = 065 or 16 | the angularity of ‘* Tubal-Kain’s’’ thread, or its 
W. G. thick. Glatton. | cylindrical top or bottom, can be made to centre the 
chuck, show us how this can be done so as to meet 
the requirements which Dr. Edmunds has pointed 
out. I think that Vulcan, F. A. M.,“ and the 
Doctor, are perfectly right in saying that no 
screw can be made a sound practical means of 
concentric fitting. In all the fine compound chucks 
used in ornamental turning he always fits concen- 
tric work together by means of combined cylinder 
and face fittings, and there is no screw fitting 
which could be made to maintain the necessary 
truth. The transfer chucks used in ornamental 
turning act upon these principles, and could not 
otherwise be made to answer. These transfer 


Every word that has been said in praise of the chucks were carefully examined, and fully explained 
$00 design of Midland engines is, I believe, perfectly | bY Dr. Edmunds in some Japon written by him for 
true and well merited. 1 defended these engines | the ENoLIsu MROnNTo (July and August, 1884). 
in your columns some years ago, and should feel | In these papers the transfer chucks used by Mr. 
perfectly justitied, by facts, in doing so again if | Henry Perigal and General Clarke for their 
necessary. Unfortunately, 1 am not able to say as | beautiful geometric works were figured and fully 
much for the new 1667 design; for this reason, as | described. If “Tubal-Kain” will refer back to 


4: Midland” says, I have n tered i EnaGuisH MRCHAN IO No. 1009, e 453, and stud 
discussion. a oe pir ene that paper and others which 10 ow it from Dr. 
Your correspondent, in the last line of his letter, Edmunds“'s pen, he will see that while a screw-nose 
refers to large *‘ cylinders and Joy’s gear,” as if may, With very excellent workmanshipand extreme 
under theimpression that these were in fault; other | ars in using, be made interchangeable, the con- 
correspondents have implied that the drivers were | "truction is not sound workshop practice. The 
to blame. very mandrel-head now figured by Tubal-Kain ”’ 
I can, therefore, state that the 19in. cylinders are depends for its truth upon the long screw-nose, and 
zight, the Joy gear is perfectly true and correct, and if that got damaged by some accidental knock the 
that no fault whatever rests upon the drivers, mandrel would be rained. No doubt the screw- nose 
who are experienced men. might be ‘‘ judiciously touched up again in a strong 
I am extremely glad to see that within the past screw-cutting lathe by an efficient workman,” and 
week or so the big engines have been doing rather would again run true; but then all the ornamental 
detter, and doubtless, if they had had larger boilers chacks would be too large, and would be useless. 
with about 300ft. or 400ft. more heating surface, At page 189, Dr. Edmunds, referring to “J. K. P.’s 
they would have been very d engines, and | Proposed screw centring, among other questions, 
numerous correspondents would have been con- | zeks: Why is it that in accurate tool-makin 
acientiously able to accept the challenge to come the old screw fittings for shifting head-stoc 
forth and do battle for them”; but in view of and mandrel back-centre have been su ed by 


facts. as they are at prosent, I fail cylinder fittings? ” Perhaps those who advocate 
peer l Boke. DN aan to eee now Bey screw fittings will answer these questions before 


Olement E. E. going on to write more. 
aa Hen. a, re 8 I find that my own lathe centres are turned up 


eCo 3 i to a cone containing 6°, and for 15 years I have kept 
.. a SAT: VVV wn lathes 

* i get a full thwack of d labour, and this taper 
for the centres is satisfactory ; I have never known 
one injured when made to this taper. This is turned 
up by simply setting the slide-rest to 3° on the 
quadrant. A more acute taper would, I think, 
trequently get set fast in both mandrel and poppet 
cylinders, either of which would be liable to get 
forced open or enlarged to a perceptible extent. 
The small drills which I make to contain 3° hold so 
tight as not to need any set screw, although we 
put a set screw into the spindle when made to 
any side or bent cutters, or an eccentric cutting 

ame. 

My measurements also make the American cones 
for chucks and twist drills to contain 3° only. I 
was unaware previously of this coincidence, but the 
fact shows that the standard taper of 3° for a long 
cone of this kind is reliable, and I think that the 
taper of twice the above—i.¢., to contain 6°, is also 
reliable for exchangeable lathe centres. Lathe 
centres have to bear heavy end pressure, and they 
must come out readily. In the Edmunds model 


NEW MIDLAND ENGINES. 


[24236.]— Your correspondent ‘‘ Midland com- 
mences his letter, p. 217, by expressing some very 
decided opinions against the new Midland engines, 
and goes on to say that the fault is ‘‘ shortness of 
heating surface.” He then concludes by asking if 
no one will come forward ‘‘and do battle for 
them”; and appears astonished that, as I some 
years ago defended the 800 engines, I have not 
entered into the present discussion upon the 1667 


60°, neither more nor less, providing it be 
measured at right angles to the rake of the threads 
not parallel to the axis of the screw blank.” This I 
do not doubt has misled several of our correspon- 
dents, for if we wish to cut a thread of 60° 
measured parallel to the lathe centres, we must 
have a revolving cutter of slightly more than 50° 
This will depend entirely upon the pitch of 
the thread: and to do so we must have aseparate 
cutter for every different pitch ; but if we measure 
at right angles to that pitch, the same wheel or 
rotary-cutter will answer equally well for any 
pitch, and be in each case strictly accurate. 


OUTTING SOREW THREADS—LATHE 


MATTERS, &o. 

[24241.J—I mave gone carefully through the re- 

t denoe, including the Dr.’s last. I 
have not relied solely on my mind’s eye” for 
my statement; in fact, Dr. Edmund’s will find 
that organ not too reliable in mechanical matters, 
though the questions before us are of course mainly 
theoretical and in statics, and therefore, by the 
general rule, for the most part competent to be 
dealt with deductively. 

A lawyer would say there was no error in all or 
any of my letters. Strictly F is not; 
though on writing my first note on Mr. Wenham’s 
fat, I bad not paid any great attention to Dr. 
Edmunds’s in particular, nor exactly under- 
stood its more minute or claimed properties. 

On e 60 I wrote, if a thread were out,” 
kieroa the question was of a groove in ordinary 
language. It was read over several times before 
being called a misstatement, which to the general 
reader it would no doubt appear. The note itself 
just escaped being recalled. 

I like the 60° thread very well; but I am not 
just at present prepared to give an opinion on the 

est methods of dealing with a nose. If a nose is 
hard, the hardening should grow lighter towards 
the shoulder, and not exist for about one turn in 


BRAKE POWER ON THE NORTH- 
' EASTERN RAILWAY. 


{24237.] — WIL any of our North-Eastern 
friends tell us what brakes are in use on that line? 
Are those through trains from King’s Cross to 
Glasgow worked over the Nurth-Eastern with the 
air brake or the vacuum? I see some of the 
engines fitted with two brakes and the carriages as 
well; I suppose they don’t employ both at once; if 
not, which do they use. Now line has all its 
carriages with the air brake. Idon’t just see what 
use those 13 engines are with the vacuum only. 
What trains can they work? Perhaps ‘‘ Meteor 
or Mr. W. J. Grey could throw light on the matter. 

I may just remark the quantity of carriages on 
English lines which have two brakes, it would be 
interesting to have a table showing the amount of 
double fiitings. I expect it is the only way to 
arrange for exchange of carriage, but it is an ex- 
pensive one, in place of one for the whole 
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advance of centring: otherwise the nose will lack 
holdfast stren The sum of the stresses on all 
the threads is borne by the cylinder area at junction 
with centring, growing lighter to0 at outer end of 


nose. 

On a soft nose, taking alone the results obtained 
by “J. K. P.,” there does not seem much fault to 
be found with fixed edge tools. For a hard nose, 
a revolving Tanite or other emery grinder seems a 
likely tool fer trueing; but perhaps for the best 
work Dr. E.’s own process will turn ont the best. 


There is not much analogy between a square anda 
V-tbread cut by discs. In the former case the ques- 
tion is of surfaces, in the latter of lines ; and in this 
case, also, of lines that can be made easily to any 
desired form by legitimate processes. 


“ lines of centres,” as it is generally termed. It 
reads strangely in par. 7 (24172), the argument 
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in ter own diams. always needing the same 
angles. 

RS. K. P.” is only right as to number of threads 
on ene diam. of screw, and that is not what his 
sentence, as quoted, implies by any means clearly. 
The note of mine to which J. K. P.” refers was 
promiscuous, and only partly for himself. 

The writer whose advice heads our columns 
ended his page with Que scais-je f? Rather a 
startling difference between it and the impres - 


sive ” announcement. Hence some of my ar- 
casm,’’ 80 ; 
My ideas on the cylindered mandrel are clear 


and decided, and I believe in it. The screw nose 


But the case of the cedar pencil, as was also that 
of the skew-gear,’’ was correct ; and an inclined 
cutter, normal or abnormal, must be accurately on 
N 
N 


against the need of thia aligning, as in . 11 it 
is pretty clearly explained why it should be on 
line of centres—i.e., on account of longitudinal 
component. . 

Once set in its bearings and frame to proper 
ponhon Di is not difficult to do, and the angle, 

tead of adding to trouble, offers a delicate means 
of adjustment by traversing spindle in its bearings 
—it is always there, and there is not trouble as 
with grinding V-points. 

A cutter in a frame with a divided head that 
could set it to various rakes, would cut abnormal 
non-reversible threads ad lib. but the degrees of 
departure from the normal would vary with the 
angles—the more upright, the less. I send a dia- 
gram of such a cutter set for a quick screw, but at 
a maximum off centre—below screw. The angular 


set entirely to deform the thread, and its 
i purpose is gone, as the cutter has no in- 
clination left to the pitch of the thread, but is at 


right angles to axis of screw in plan. 

Cutters made for one angular inclination (all 
ways) of a thread, and having their edges or con- 
tacts on an axial line as to 5 as 
strict practice be used for such angles; if „ as 
they might be for slightly more or less angular 

iteh on reduced diams., such as they would clear, 
they would still have to keep their position as fixed, 
or they would produce abnormai threads, their 
action then being off the axial line. If of small 
diam. themselves, they would clear slight variations 
of pitch in or the same diams. ; but strictly, 
they would only do for one number of threads on a 
given diam., and that, I take it, is what J. K. P.” 
means. On different diams. they would out accu- 
rately any number of threads that required the 
same angular set: 10 per inch, 20 per fin., and so 
on, as in a decimal system. 

For a uniform degree of abnormal nature, the 
inclined-acting cutter or lap would also have to 
maintain its original angle. 

I have © over par. 8 several times, and am 
i on it yet. There is nothing more mjs- 
leading than to begin reasoning from a plane to a 
cylinder in screw threads. The reason is this: that 
when the question of traverse enters the thread, a 
cutter that cuts grooves of the axial section of the 
screw thread on a fiat will not fit any section what- 
ever on a true cyl. screw; neither the normal nor 
the axial section, as it cuts normally on the flat, or 
obliquely to what becomes the axial section when 
the plate is wound round a cylinder, and the nomnal 
section on a cyl. is bent away and curved in wind- 
ing the plate round it; the section that becomes 
axial is of course wider at base than the original 
cutter wor on the flat. To produce the proper 
groove on both cylinder and flat, the cutter must 
act on its edges obliquely to its rotation axis, and 
in tho plane of the supposed screw axis. 

To proceed as in par. 9 would result in satis- 
faction and some interesting models for exhibition. 

In par. 10 the thread is said to increase in angle 
as it approaches the axis till it coincides with it, 
becoming a straight line. A ship's propeller is 
about the best illustration of this. 

That Mr. Wenham was right so far as saying 
that an already true thread—i.e.,a symmetrical 
one—would be deformed by a lap of its axial section 
set angularly and to work upon it, is and has been 
quite evident ; but I should like to say a word on 
his chailenge. He appears to forget, in the first 
place, his remarks on self-constituted authorities, 
and the benefit ing to any one answering t 
gage is net conspicuously evident. The trouble 
and expense involved seem definite enough, as the 
challenge is carefully worded to include both re- 
volving cutter and grinder as well as the screw. 


Nevertheless, a little hunting-up would probably 
unearth the articles, aud in the o way of 
business it seems very likely that they will at any 
rate be shortly forthooming. The quotation of 
“J. K. P.” reads falsely or without meaning. A 
cutter or grinder made and set to a decimal or 
other system would do for many numbers per inch 
on different diams.; in fact, they would work 
throughout up to the full depth of their cut on 
systematised screw ten or other number of turns 


y bist well-protected, and comparative) 
A 


he | their several letters, yet it flourishes apace 


* 


N 
\ AXIS OF SCREW 


\ NORMAL THREAD 


ee from travel and stress, is all that is ne 

As for the talk about de-centzed noses, it is 
simply holding up to ridicule, by experience 
apparently, the degenerate state of general work- 
man ip, and is a re-echo of the “foreign com- 
petition ” note just restruck alongside. 

Returning to stereometry and the normal section, 
the principal points that strike me in connection 
therewith, from my own points of view, are that in 
reversible threads—+.e., s in which the axial 
section is bisected throughout by a radius capes 
its apex on the centre of its summit— the only too 
that oan work on the normal line is an edge formed 
by hacking off a nut-thread that has been cut on 
top to normal lines, i 
exact size of the finished screw. The customary 
chaser is cut by a hob of oy td diameter than the 
acrews cut to give clearance ; but their edge is in an 
axial plane, and they have a false section if edged 
out of that plane. 

Nor yet again oan any revolving, inclined tool 
work upon the normal section truly, as the axial 
section projects beyond it, and would be cut awa y 
thereby. such a disc is attempted to be fitted to 
a normal line on a symmetrical screw, it will be 
found to be onl ible to fit it to the axial sec- 
tion; when working, it will, of course, produce a 
true normal section. An upright disc of 
sufficiently small diameter to clear mi 
operate on the normal section of a V-thread ; but I 
would rather be excused from either attempting to 
make one accurately, or even to define the nature 
tin par. 2 ia not “stereotomy ” tf 

par. 9 is not ‘‘stereotomy a misprint for 
stereometry ? 
What we are writing about seems to me to be 
something of a worm that dieth not.“ Several 
correspondents ha ve settled it, or 5 i, in 
I fancy 
the general reader will now have about lost sight of 
its two extremities, and will relegate it to the 
transcendental mathematics, politely paru 

oaa. 


THE PRODUCTION OF SOREW- 
THREADS. 

(24242.]—I THINK Dr. Edmunds and Mr. Hines 
are mistaken in the view they take of one branch of 
this subject—viz., the trueing up of V-threads by 
means of revolving lap-wheels. The theory as ex- 
pounded by the former gentleman (24172) is that, 
‘t by the use of a revolving V- cutter, or V- griuding 
wheel, traversed by means of change- wheel arrange- 


and was made on a list of the | Fig 
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ments, and having its axis tilted for the pitch of the 
thread, the most perlei thread possible can be 
oe aoe and certainty” (some may be 
inclined to doubt the utility of ‘‘trueing up” a 
thread, which is already as perfect as ible). 


Fig. 1 represents a double V- screw; & 
section of the thread made by a plane passing 
through the axis of the screw, being represented by 
Fig. 2. Here I may say that in taking this form 
of thread I have been guided only by convenience. 
A E B will then sent the position of the re- 
volving lap-wheel, being at the angle which the top 
of the thread makes with the vertical. CE D, at 
right angles to A E B, is then the axis of the lap- 
whee point E being in the same horisontal 
plane as the lathe centres. Then a section of the 


4 5 „. 2. 
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thread taken along line C E D, and in such» 


F , C 3 


direction that point E through the axis of 
the screw . is horizontally), is as shown at 

ig. 8. Therefore a lap-wheel with a V ed 
the sides of the V being straight, would grind 
sides of the thread hollow, the error being smaller 
the smaller the peas and the larger the diameter of 
the screw, but always existing. . 

It may be asked: Why not make the sides of the 
lap hollow? Bat leaving out of account the dif- 
ficulty of determining the exact curve and main- 
taining it, each different screw would require a 
different curve. 

I had intended adding a few notes on the inap- 
plicability of the chaser, excellent worksho p tool 
though it be, when screw-threads of a high degree 
of accuracy are required, as it has sev inherent 
defects besides those mentioned by Dr. Edm unds; 
but I fear I have already occupied too much of your 
valuable space. 

May 6. Oanmore. 


© 
LATHE MATTERS. 


(24243.]—Crmoumstances have prevented me 
replying before to the letter of Mr. Hines (24111), 
and I have only time to say that if he will turn to 
letter 24072, ool. 2, P: 124, and to the firat part of 
letter 23975, p. 60, he will see that I have taken 
account of the distance travelled by a chuck over 
the cylindrical portion of a mandrel; and on p. 83, 
letter 24027, column 3, line 23, he will see the 
question of time so occupied has not escaped my 
notice, though this latter being of less importance 
than centring properties I did not enlarge on it, 
and therefore these are not new clements. Mr. 
Hines, in the same letter, also says: And I have 
already said that as we extend our bearing sur- 
faces, so we diminish pressure aud lessen abrasion.“ 
I have tried to prove this on more than one occa- 
sion, but I have failed to find any sach words in 
any letters signed by Mr. H., and it seems to me 
that he has unwittiugly quoted from myself; and 
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how Mr. Hines can reconcile 


his statement in letter 25838, to the effect that, if plete semi-cylinder. 


the cylinder-fit was a long, parallel one, as some 
have suggested’ (myself included, I presume) 
we wear upon the front portion of it, oom 

the wear on the chuck, would be sufficient 
after a time to render its centrality imperfect,” I 
should like to hear. First, he says that by em- 
ploying a long cylinder we introduce cient 

ctien to wear the parts out of truth after a time; 

but by using Dr. E.’s short cylinder there would be 
no real wear. Then he says that by extending the 
bearing surfaces we lessen abrasion, implying that 
there was abrasion in a smaller surface, and which 
might be advantageously decreased by extendin 
the bearing surfaces, and which an in 
length of cylinder accomplishes. I hope this 
criticism will not tend to make Mr. H. abstain 
from favouring us with his, in many ways valuable, 
contributions ; and if I am shown to have com- 
soknowlodge it aa politely and sterighttoomennly co 

owledge it as politely and etraightforwardly as 
Mr. H. has done in letter 24111. j Á 


and AC; 


do so fully, and P 
in the same way if the motion was an upward one 


If the centre of motion was at B or D, the whole 
of BD would or would not act according to the 
n of the motion ; but whichever way it was 

both A C and its corresponding opposite cylindrical 
part would resist, but only slightly so. If the 
centre was at C, AD and AC would oppose an 
upward motion, same as watch hands, and A B and 
the opposite cylindrical part to AC would oppose a 
downward or reverse motion, so that there are six 
ts about which variation can take place, and 

ess are bial of three each, and the effect of 
motion u 8 or downwards about either three 


is tral of the effect oed b 
ti y typical produ y contrary 


to thank him for his very scientific 
Threads.” 
The Laurels, Westbury.on-Trym, B. J. 8. 
May 5. 


LATHE MATTERS. 


[24244.]—Iw the middle column of p. 190, there 
is a ph commencing, “In J. K. P.’s’ 
valuable contribution (p. 149) it is stated,” &. I 
beg to say that the sentence, as it stands on p.. 149 
aap r what I meant at the time, and 
what 1 consider to be correct. A cutter is he 
or that which cuts, and the portion of a cutter that 
is out of action cutteth not, and for our purpose 
need not be considered as a cutter at'all. Fig lis 
an illustration of my meaning; a, b, c, being three 
different positions of the cutter relatively to level of 
centre line, or, as I commonly call it, centre line, 
the first-named only being on that line; in which 
case my contention is not disputed. I also 
or two in illustration of some things 

me a to take place when asing circular cutters, 
or equivalents, for shaping different objects. 
Take, for instance, the action of a cutter C, cutting 
a groove in a flat surface, S (see Fig. 2). Tt is clearly 
in erent to the action of the cutter, whether the 
or, say, the work, is drawn along under 

it from ô towards a, or the cutter itself is drawn 
along in its supporting frame (not shown) from a 
towards 5, and supposing the spindle of the cutter 


ive a 
at to 


to be at right angles to a ö, the groove at g, as 
shown in elevation, will be a counterpart of the 


Next (see Fig. 3) let the path of the cutter-frame 
or of the work be still on the line a ò, but the 
cutter be inclined to a ò, at some small horizontal 
angle, see what occurs. Examining it in elevation, 
as before, the edge of the cutter, instead of appear- 
ing as a vertical line, is changed into an ellipse, and 
instead of its cutting a sharp V-groove, a counterpart 
of itself, is producing one witha curved bottom — 
anything but its own counterpart. It is plain, too, 
that the larger the cutter, and alao the ter the 
will be the width of the pie 1 

e of the ve for an ticular 
depth, and, in fact, goin the 


were placed square with a ò, and graduall 


to extremes, if the cutter Ved 
y sunk | axis 


Ea 


i 
; CYLINDER 
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In cutting screws by means of circular cutters or 
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ve seems to uire 
cutter, its 
the screw, you w 


© greater | grinders of any kind, the above widening of the 


attention. If you use a 
indle in the plane of the 
wet a groove with its 
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this admission with | up to its axle, it would eventually remove a com- bottom somewhat rounded out, as in Fig. 3, and 


the section of the thread will be hollowed on the 
sides. In this case the height of axis of cutter as to 
centre line needs no attention. 

Much less distortion is the result of placing the 
cutter inclined at the mean angle of the rise of the 
screw thread, and then I have reason to believe that 
the diameter of the cutter used is a matter of entire 
indifference, as to its clearing the cut: that it may 
not oniy be made of an infinite diameter, or become 
a straight cutter, like a file, but may be curved the 
reverse way, and be as an annulus with internal 
teeth, and even reduced in diameter, till it assumes 
the form of a pair of ordinary screw- dies. 

In answer to the question on p. 189, near the 
bottom, will J. K. P’ kindly explain ? Yes, 
with pleasure, next week. I have got the drawin 
ready, but it is too rough for engraving, and 
could not make a fair copy in time for the present 
issue. l 

I think I have 5 all required to answer 


the 8 paragraph, except the last question, 
to which 3 seems to be this — viz., because 
the cylindrical fittings are unquestionabl better, 
stronger, and handsomer, and y more 
suitable for those particular purposes, whilst it does 


not a necessarily a sequitur that they should 
be the best for all purposes. 
In p. 190, half-way down the first column, I can 


hardly imagine a difference of opinion to exist. 

Unless I totally misunderstand the subject in dis- 

pute, I should say that Mr. Wenham is oorrect ; 
et, as I refuse arguing, I am possibly going too 
ar in even expressing my notions on a pant 


[24245.}—I HavE no desire to maiatain a trads 
squabble with an angry maker of small lathes, as it 
brings no useful information. Mr. Hines’ sense 
might well remain indicated on the merits of his 
last letter; but as I am imperatively called upoa 
for some reply, I will answer briefty. 

Reverting to the origin of this correspondence ae 
to the circular cutter and grinder for finishing 
screw-threads, I may say that I have had no 
reason to deviate from my statement, or find 
courage to set myself right.’ I have consistently 
stated this cutter to be impracticable and a blunder 
and the pertinacity with which it is maintai 
confirms a doubt of the comprehensive faculty of 
the proposer. To put the case differently: take a 
turned rod lin. in eter on which a spiral is to 
be marked, having 8 threads per inch. Now, ifa 
rotary cutter having the width between the 
is set just to scrape the surface, it must be set 
exactly at the angle, for if either more or less, it 
will trace a pathway wider than the cutter. Now, 
if we take another turned cylinder just the dia- 
meter reached by the bottom of the Y-thread 
also having 8 threads per inch, a line has to be 
traced on this with an edge cutter of the same 
diameter as before. This must be set at a greater 
ane eee but still it must be exact, or 
neither more nor less, else, instead of a line, a dimen- 
sion in width will be the result. It would never 
make good work to try and give the cutter-edge a 
twist to meet these two angles, and it is easy to 
see that every pitch of thread or screw would need 
a different cutter to get, after all, an imperfect 
sorew- thread. J. K. P.” has pointed this out. 
It is all very well for Mr. ee hn A pat 
on the back to induce him to see if he cannot alter 
his statement. As an admirer of his practical 
sense, I could dothis; but Iam sure that he has 
well thought of this before he made the remark, 
and so the straw ’’ remains forme to catch at. 
Do not be quite so absurd, Mr. Hines ; but per- 
haps your conscience tells you that such remarks 
are not your own diction. 

As to the impracticable and useless mode of 
grinding up ascrew-thread for a finish by a rotary 
grinder, even if the edge of this is formed so as 
somewhat to conform to the curved or spiral contour 
of the thread, we cannot rapidly traverse it to and 
fro, asis usually done with a free grinder, on account 
of the backlash of the guide screw of the lathe. The 
grinder must been and readjusted for every run 
and by the time that it has gone overa or 80, 
its line and form will be ‘altered. The admirably 
terse way in which ‘‘ Tubal Kain has put the case 
in only six lines at the end of his letter in page 215 
of last issue, so as to be comprehensible to everyone, 
leaves but little further to say on this point. 

There is no reason why I should not accept the 
statement that certain makers leave their mandrel- 
noses soft; I oan only remark that I regret that it 


18 80. 

To assert that I have ‘‘ appropriated ” a sugges- 
tion about tempering mandrels is rather cool. L 
tempered mandrel - noses this way when this 
claimant was not out of school, and as man 
were hardened before I was born, drawing the 
temper by a hot iron would be on this plan, which 
any workman would adopt. At the time that I was 
in business as a maker of machinery, every lathe in 
my workshop had a hardened mandrel. What kind 
of lathes ? some might "y. For screw - cutting 
lathes I had an 181n. centre, by Smith, 


optical department were ready to 
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and Tannett, weighing about 10 tons. A 12in. ditto, 
by Scriven, and two others for screw-cutting for a 
6in. and a 3in. So these were no toys. 

I pass over the trade matter in Mr. Hines’s 
letter, and the bounce about the £1,000 challenge, 
which, having now retired, he is sure I cannot enter- 
tain, and for the additional reason that I never made 
a bet in my life. Diamond-cutting tools act just like 
any others in the hands of those who know how to use 
them. As required, I give the names of the lathe- 
makers who doso. The first is H. Walz, 55, Wall- 
etrasse, Berlin; another is H. Seidel, 158, Linien- 
strasse. Private inquiry ap to me to be the 
proper course ; but this was denounced as a paltry 
excuse ’’ bya monger in coarse expletives. Further, 
if any intending purchaser is satisfied with 
the appearance of these lathes, as shown by the 
A price lists, I will enable him to see them 

use 


And now to run away (as they would say) 
from this peddling drift of the subject. I refer 
to the letters of J. K. P.” and ‘Tubal Kain,” 
both evidently practical and familiar with 
workshop production. I quite agree with their 
statements, that after all that has been said about 
the vaunted model mandrel ” (with which we have 
been so persistently haunted for the past two years) 
it ends in this, that the angular thread alone, with- 
out any cylinder fitting, is the best and truest 
centring agent, and retains its truth after consider- 
able wear. The act as a series of reverse 
cones, which always bring the chucks in place. The 
inference is, I suppose, that such screws cannot be 
cut true: this isa mistake, for with a good screw- 
ing lathe they can be made quite as true as any 

der work. If the finishing cut is taken with a 

r having only three or four teeth kept well 
eharpened, and used with a very slow speed, even 
with the back gear on, and fed with oil or suds, the 
screw will turn out with a brilliant polish, and be 
made to fit the gauge nut far more accurately than 
can be effected by any grinding process. At one 
time I should have made no hesitation in taking 
the contract for a gross of mandrels, every one of 
which, when screwed into a test chuck finished in 
the lathe, should have the free or tail end running 
absolutely true; as I have said before, there are 
plenty of light turners who could be trusted with 
this simple job. Of course, prank pean, must depend 
upon the sort of screw-lathe employed. If thishas 
been unfairly used, and principally for short work 
close to the mandrel, that part of the leading-screw 
will have worn progressively and have an irregu- 
lar or losing pitch; few o d screw-cutting lathes 
will stand the following test :—Cut a screw on a 
short piece of metal close to the mandrel end; cut 
another screw on the end of a rod as long as the 
lathe will take. If there has been much wear, 
the threads of these two screws will not fit into 
each other. My old friend, Andrew Muir, was one 
of the best screwcutters that I have known; his 
practice with his own lathe was to have a tie-bar 
connected with the rest, which enabled him to elip 
the nut on any part of the screw, and he shifted it 
periodically, so as to equalise the wear throughout 
the entire length. F. H. Wenham 


POWERFUL OPERA GLASSES. 


3 —Rxrr xo to G. Dickson (24217), page 
218, I regret to know that he and others have been 
put to needless trouble and disappointment in the 
matter of obtaining the powerful glasses provided 
for them at 117, Victoria-street. It has been caused 
by the factor so often met with in kindred estab- 
lishments—popularly known as red tape. The 
carry out their 
part. The secretarial department interposed the 
law quoted by G. Dickson, not perceiving that I 
had NT against it by a 0 order given on 
behalf of all readers of the E. M.,“ to be supplied 
through my account. I believe, however, that if 
future orders quote the number 35,462, they will 
be duly honoured. Montmartre. 


THE NEW TIME. 


[24247.]—For months and months I have scanned 

reference to new time,” as it is called, with 
the hope of learning the practical utility of the 
change. At last, we are told, on what 1 suppose 
must be confessed to be the sufficient authority of 
4% F. R. A. S.,“ that the benefit is in the simplicity 
of the new mode, and the absolute immunity it 
affords of all confusion between a. m. and p. m. I 
do not quite know what immunity of confusion ” 
may be; but does not that remind you of a 
well-blown soap-bubble— precious little inside when 
you have got there? Simplicity! To have 39 
5785 (Arabic) to look at on a olock- face instead 
of 15. No one has ventured, so far as I have seen, 
on Roman figures, always used on account of their 
plainness. ‘‘Immunity from confusion!’’ (I 
venture cn a correction.) Fancy trying to catch 
the last train, and wondering whether you had just 
heard 22 or 23 o’clock striking. Ten or eleven you 
might have counted and been sure, but with each 
additional stroke comes increased liability to error. 
But, oh! dear, to common, ordinary bodies what 
endless confusion there would be! And all because 


a special class, whose forte is in abstruse caloula- 
tions, cannot bring themselves down to ordinary 
life. Didn’t Newton sit with his legs in the chest 
of drawers, and think he had put his trousers 
away? And is it not on record that he made one 
hole in the barn-door for the cat and one for the 
kitten ? But we have not thought it necessary to 
make es in trousers and barn-doors on account 
of that little amiable weakness. And can we really 
think that a man who breakfasts on logarithms and 
dines on formulas with a little light algebraic 
refreshment thrown in at intervals during the day, 
can’t find his way about Bradshaw. Surely he 
must have what he of later in his letter—a 
craze—to talk like that. Would it be used and sold 
as it and other railway guides are, if so misleading ? 
By all means, if astronomers find it convenient, let 
them use their 24 hours; but pray leave us what 
we consider our sweet simplicity still. 

I do hope, Mr. Editor, that you will give me an 
opportunity of saying so much. I really have 
waited so patiently to see the advantages of the 
advocated change, and now I have seen them at 
last, the poem so very chimerical and 5 1 
cannot help expressing an opinion on the other 
side. j Civicus Olim. . 


MOUNTING BACTERIA. 
E Grant, in his very interesting 
and exhaustive article upon the above subject, 
appears to assume, as a proved fact, that the 
B. tuberculosis is contagious. He gives most 
elaborate instructions for destroying any trace 
of sputum containing the bacillus upon the 
instruments used, and to prevent its inoculation 
upon cuts or the breaking of the cuticle by pricks 
of needles, e. Now, I am not one of those who 
deny that tuberculosis may be contagious; on the 
contrary, I furnished two cases occurring in my 
own practice to the Collective Investigation Com- 
mittee of the British Medical Association, where I 
believed that the contagion of tubercle had been 
conveyed to others; but then they were persons 
who, while in bad health themselves, were for 
months in constant attendance upon and occupying 
the same rooms as the invalide, and it must be 
recollected that out of the large number of replies 
ut in to the query of the Collective Investigation 
Bommittee : Do you believe in the contagious- 
ness of phthisis? the majority answered No” ; 
and to the second question asking for particulars 
of cases proving the affirmative, but a small pro- 
portion of the answers could be considered as even 
approximately conclusive. In fact, any im- 
ial person reading the evidence offered 
or and against the theory in these re- 
lies, must return a verdict of Not Proven. 
am aware that tuberculosis can be communicated 
to some of the lower animals by inoculation, e.g., 
guinea pigs, but it is not yet a proved fact that the 
bacillus itself is the materies morbi. By many com- 
petent observers it is considered that the bacillus 
will only grow upon a suitable soil, and that no 
amount of exposure would induce tubercle in a 
human being who was not, either owing to tem 
rary lowering of the system from other causes, or 
from a constitutional or hereditary tendency, liable 
to contract tuberculosis. Whether the bacillus is 
the cause of the disease or not, the facts hitherto 
ascertained go to prove that it is invariably asso- 
ciated with it. I should not havetroubled the readers 
of the E. M.“ with these observations were it not 
that it appears to me the precautions suggested by 
your correspondent, which are right and proper as 
regards the bacillus of anthrax, and that supposed 
to cause diphtheria, may convey unneces 
to those of your readers who may have relatives and 
friends suffering from that d disease pulmonary 
consumption, and through them to a larger circle ; 
haunting them while in the presence of the sufferers 
with the fear of infection, and torturing the minds 
of the sufferers themselves with the fear that they 
may communicate the disease to those dear to them. 
In fine, the balance of evidence at present is to 
the effect that pulmon consumption, if 
communicable at all from one individual to another, 
is only so under oer combinations of circum- 
stances which rarely occur, and that with proper 
attention to ventilation and cleanliness, there is no 
fear of it whatever. Thousands of persons are in 
daily attendance upon sufferers from consumption 
and must, from various causes, both inhale an 
swallow daily myriads of the bacilli and their spores, 
and yet of the few hundred medical practitioners 
whostated they had seen cases where they considored 
the disease was communicated, hardly any were 
able to furnish more than one or two such instances 
out of the many cases they must have attended in 
the course of their practice. Further on, F. Grant 
states that the double stain for B tuberculosis with 
magenta and aniline green is Heneage Gibbes’ stain. 
I shall be glad to be corrected, if in error; but I 
was alwaya under the impression this was Erlich’s, 
and that Heneage Gibbes recommended solution of 
chrysoline as a differential stain after first using 
the a Pe I must say I nover found it satisfac- 
tory. conclusion, I must thank F. Grant for 
the many very valuable suggestions in his paper. 
-~ Medicines Doctor. 
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_ REPLIES TO QUERIES, 


— — 


„% In their anowers, Correspondents are reepest~ 
requested te mention, in cash instances, the tit e 
number of the query asked. 


[64721 P —Miocro. Adjustment.—‘' Sempervivo” 
will find the inclosed sketch of a fine adjustment 
for microscope the simplest and easiest made. The 
oo of tube are marked the exact sizes. I 
shall be pleased to give any other information if he 
will advertise his address in the Salo” column. 


I may say almost any microscope maker will 
supply the tubes ready screwed if that is a diffi- 
culty. A casting ecrewed both sides, one into body 
and the other into fine-adjustment tube; B, a tube 
fitting inside; C, tube for screwing objectives into ; 
F, fine adjustment milled head; E, ornamental 
base piece ; H, lever acted on by F and spiral spring 
B; D, bar of microscope.— MENISCUS. 


[64825.]—Salt, &c.—‘‘ Dens is surprised why 
I introduced the ‘‘ geological strata.” Because the 
lowest forms of men, euch as cave men, river- 
drift men, the famous ‘‘ Néanderthal skull,“ the 


PO- | bones of man recently discovered in the excavations 


at Milford Haven, &c., areto be found in the strata.” 
These being, as far as our present knowledge goes, 
primitive man,“ the same strata should show 
traces of higher cultivation or civilisation; 
while, on the con „ all we find aro lower 
traces—i.c., nothing but chipped flint implemente. 
For if man was created civilised in his primitive 
state and subsequently deteriorated, became more 
and more savage, it follows that the tools and 
implements found along with his remains should be 
more perfect in the older strata or formations than 
in the newer. In fact, as we traced up man we 
should find the scale of cultivation an ascending 
one, and not as we in fact find it, a descending one. 
Therefore, it seems to me moro in accordance with 
common sense to believe that all the more perfect 
forms of life now existing have developed from 
previously existing lower forms, including man, 
beast, and plaut; in short, that nature’s law is 
uniform.—F. W. H. 


[55700.] — Strength of. BShaftings.—I am 
glad that the stupidity of the remarks made b 
‘t Bacchus,” in last week’s issue of the E. M..“ 
has been so neatly exposed by be ing placed next to 
the courteous recognition by G latton of my de- 
monstration of the strength of shafting, and my 
corrections to what I perceive were mere slips of 
the pen.—G. O. T. 


[55700.] Strength of Shafting.—It never oc- 
curred to me that the book might be wrong. ‘‘ That 
which is in print must be true, you know; but I 
see that itis. Of course, if the . of the 6in. 
shaft were nine times that of the 2in. one, they 


i breakin 
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155819. — Microsoope Fine Adjustment.— 
ve a rough sketch which will explain the prin- 
e of one form: The object-glass screws into 
the shaft tube t; this is ea sliding fit in the 
body ò of the microscope, a spiral spring S abutting 
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on a flange in the body pushes¢ downwards. It 
cannot come out, as a lever / holds it up. The 
screw f moves the lever, and with it the object- 
Klass; c is the rack for coarse adjustment.— 
GLATTON. 


(55836. —Workmen’s Time Check. — I cannot 
find it in my copy of their catalogue; but I believe 
I have seen the very 
Messrs. Bailey’s advertisements. Write and ask 
them. As fer as I recollect, a tall clock had a slit 
in the lower of its case, through which the 
men drop their time checks. Beneath this is one 
of a series of compartments or boxes, which are 
made on the edge of a small diso or table, which is 
turned round by the clock. One box is wanted for 
each period of entry or exit. Of course, when the 
time is up, the next box is presented to the slit, aud 
receives the too late checks.—GuatTrTon. 


(55857.)—Pressure for Stamping.— Your best 
plan is to try anexperiment. Withoutthat, I can 
only make a very uncertain estimate. Assuming 
thet the lead crushes with a pressure of three tons 
per square inch, and that as the die sinks this 
pressure is increased to, say, four tons, the re- 
quisite pressure would be 6 (4 x 14 x 14) = 64 
tons.—GLATTON. . 


(55875.)—Oupola Blast.—To . Invicra.’’—I 
have looked in vain for a reply to Blow Hard’s ” 
query. I hope Invicta will give the pancu 
aaked for, and, if possible, an estimate of the steam 
used per ton of iron, as compared with the con- 
sumption with a blowing engine. What was the 


of his steam, and size, and shape of in- 
fector P—GLATTON. 


[660411.]—@un-metal.—Prof. Bloxam, who was 
lately professor of chemistry in the R.M.A., Wool- 
wich, and in the i alent of artillery studies 
says in his book :—Gun-metal is an alloy of 90°5 
pars of copper with 9-6 of tin, especially valuable 

r its tenacity, hardness, and fusibility. In castin 
cannon (erroneously called brass guns) the moul 
is placed perpendicularly, &c.—A. R. 


[56278.] Wood Filler.—There is nothi 
glue or size, and it must be 
before applying the varnish.—E. G. M. 


156279.) — Tennis Grounds.— Properly laid tar 
parin do, but it feels soft in hot weather, and 
liatie to be broken by the vapour arising under- 
neath unless the ground is well drained and a thick 
bed of brick or cinder rubbish pat under the tar 
asphalte.—N. E. CHILD. 


[56291.]—Wheatstone’s Bridge.—To Mn. 
Barrzr.—Many thanks for your reply to this 
query ; it has just escaped the U.Q. list. I am 
afraid I have not made myself understood. What 
I want to know is this: The least number of 
Leclanché 7in. cells to measure or balance 500 
ohms, having 5 ohms in each left-hand opening of 
the bridge. Then, how many would do to balance 
1,000 ohms, using 10 ohms in each left-hand open- 
ing? Not only is it a question of economy, but 
correctness of result. It is the heating of the coils 

- you mention I wish to avoid.— M. M. I. So. S. 


(66297.]—Musical Bells.— How are these bells 
hung or fixed? That is most likely the place to 
look for the cause.—F. L. C. 


[56309.]—Parallaxes of Stars,'&oc.—In the 
reply on p. 197, for Œltyen ” read Œltzen ” ; 
for e Eridani ” read o Pridani.” The declina- 
tion of Spica should be — 0° 9’.—H. SADLER. 

[56323.] Finishing Silver- Plated Goods.— 
I was not aware I had promised instructions on 
this subject. When the articles are removed from 
the plating bath, ey should first be rinsed in 

water, when, if to be left dead white or mat, 
wash with plain soap and hot water applied with a 
soft brush, rinse well, and throw into a vessel cone 


better 
down 


thing you want in one of | fl 


e 

taining boxwood or other non-resinous sawdust 
until T when beware of fingering the plated 
parts. ere aro two other ways of eo 
plated surface—by burnishing with an agate bur- 
nisher (made in various shapes and sizes according 
to requirements), well wetted with soap and water, 
until quite bright, then finished off with rouge on a 
leather or wool buff, or on the naked hand. These 
buffs usually revolve on a lathe. Or the surface 
may be scratch-brushed, for which I gave full in- 
structions some time since. This produces a bright 
but dead appoaranos, and in connection with the 
bright polished surface looks very well. Or, again, 
oxydising or gilding may be introduced. If you 
want any more hints, please state in what direction 
you require them.— GOLDSMITH. 


** thanks to T. H. L.“ 
I think his reply to this, on page 176, answers m 
query, No. 64318, e 499, Vol. XXXIX., and 
conclude that it is impossible to adjust my Abney’s 
level so as to be correct in more than three positions. 
As the formula is rather a long one, perhaps 
„T. H. L.” could tell me without working it all 
through, at what angle I should take ¢ in his figure 
in order that b may be about the mean of the posi- 
tion it may assume, while ¢ varies from 0° to 45°. 
Also if it varies from 0° to 90°. It looks as if A b 
must cut the vertical line between D and Y if it is 
normal to an ellipse, the minor axis of which lies 
along Dz, which, I suppose, it must do if D is the 
centre and B the focus. Perhaps it is normal to 
the further side of the ellipse.— GLATTON. 


[66340.]—Query Meaning.—The error is a 
very common one, and is caused by looking at the 
gures the wrong way. Thus, if B. es an 
article for £50 which A. makes for £100, B. is apt 
to say that his is 100 per cent. cheaper, because 
£1C0 compared with £50 is 100 per cent. advance, 
whereas of course he should say that £60 is only 
half of £100, and therefore the article is only 50 
per cent. cheaper—or what is more likely, lower 
priced.—F. C. A. 


156365. — Flat Foot.—I sympathise with Flat 
Foot,“ having myself suffered in the same way for 
twe or three years; but now I may say I am quite 
well, except when going down a bank or having 
walked more than usual, but bave a good deal of 
walking every day. The way I got my trouble 
was by lacing my boots too tight. When the bone- 
setter got hold of my foot he asked how long I bad 
suffered, and I said about seven months. Over 
long,“ said he. He then said there was a small 
bone had got out of place, and if would now be 
bad to get in and keep it so, asit was where a 
bandage could not well touch it, and his being a 
‘cotton cloth one, it would be of little or no use. I 
had water run on my foot, and other such things, 
but to no purpose. I at last got some elastic 
webbing and fastened it round my ankle, which 
gave me a little benefit, but found the tapes to 

asten it round my ankle prevented me getting the 
use of the elasticity, which I found was what I 
wanted. I afterwards took off the tapes and put 
on some hooks and eyes to fasten the bandage, and 
with a tape stirrup to go underneath the foot. 
After wearing this out went to buy more. How- 
ever, I got this time some ‘‘indiarubber band,” 
about 3in. wide, not webbing, about a yard long 
for 2s. 6d., which I found to be the best thing 1 
could get or use. When I first put it on I was 
delighted., I put this bandage on thus: One end 
on top of the foot, and brought the other part over 
it and round the ankle twice, then again round the 
foot, and finishing off on the top of the foot ; not too 
tight, but the weakness being near the uuder part 
of the ankle, I used to pad it a little with cotton 
wool. The elastic band did not require anything 
to fasten the end, as it was adhesive onongi , an 

Igot the full advantage of the elasticity. I wore 
it daily, and often at night also; at first I could 
not sleep without it. I used it thus till I was quite 
freed from pain, &o., and now do without it alto- 
gether. I have since worn shoes only, but not 
made in any extraordinary way. Hope thi 
be of service.—J. D. 


56379.]—Bichromate Battery for Lighting. 
—If the leakage is of no consequence, why not 
remove the portions altogether? In my opinion 
it is one of the two causes of failure. A an ung 
the two liquids in the ten cells, it converts the whole 
into one | cell, the useful elements being the 
two to which the wires from the lamp are connected ; 
all the rest are wasted. ‘‘ Accumulator” says we 
should get more current than one cell would give. 
Why? By having ten times the thickness of liquid 
between the plates, we should get ten times the 
resistance of an ordin cell, and consequently 
only one-tenth of the current ; but, besides this, the 
wooden partitions tend to further increase the re- 
sistance, as the only useful electrolyte is that pass- 
ing through the leaks—which I take to be ver 
small—thus reducing the current to a very small 
fraction. I should like to hear Accumulator’s ” 
reasons for this statement. In the Dark” asks 
“ whether the carbons, being larger than the zince, 
are not sufficient? &o. It does not matter about 
the carbon being larger, as only that portion of it 


may | P 


which stands exactly opposite the zinc is sensibly 
acted on; so that by using two carbons he would 
get double the useful surface. This is advisable ; 
not necessary. There are so many different 
bichromate solutions, that it is difficult to say which 
is beat. The following, I think, is fairly good :— 
“ To every pint of saturated solution of bichro., add 
one fluid ounce of sulpheric acid. Assuming that 
each of your cells will give 1:8 volt E. M. F. (which 
I question) and that the resistance per cell is 5 ohm; 
at the best, you can get 16:2 volt-ampéres (watts) 
useful energy, which would mean, taking 24 watts 
per candle, about 6 candle-power. This would be 
when the resistance of the lamp equalled the 
resistance of the battery, so that 60 per 
cent. of the total energy would be expended in the 
battery.— FRANK BroapBent, Cadby Hall Works, 
Hammersmith. 


56383.J—The New Station at Birmingham. 
—I should be greatly obliged if H. W. Hudson 
(p. 177) would say how long the aaa is at the 
new station, Birmingham? A. B. 


65638 7.]— Medical Coil.— Yes, you can 6 
with the bichromate solution; but you must take 
out the zincs from the liquid when not in use, as 
the solution acts apon the metal, whether the cell 
is at work or not. If your plates are fastened to 
the cover of the cell, you can easily lift the whole 
arrangement out without trouble. The solution 
should be com 
phuric acid to l pint of water, and not as printed 
in my previous reply. As the surface of the ele- 
ments is very large, the current may be too great 
for your p e. If so, ace can dilute with a 
larger quantity of water.—C. D. R. 


(56393.]—Steam.—With steam more than 12lb. 
pressure above the atmosphere, the weight that 
will escape from an orifice one square inch area in 70 
seconds, is just equal to the gross pressure in pounds 
per square inch. Then for a pressure of 50lb., and 
an orifice of 2}in. diam., the weight of escape per 
miaute will be—70 : 60: : 65 = 65:71b. square 
inch area of orifice, and 55 7 x 4'9 = 273lb. escape 
per minute.— Yama. 


[56464.]— Overflow in Water-waste Pre- 
venter.—The best thing will be to send the waste 
porer to the maker, as I fancy the outlet valve 

as got loose, or that it is improperly fitted ; perhaps 
the ball valve is out of oraer, or if it is a siphon 
waste preventer, probably it isair bound—viz., the 
supply pipe to closet may form atrap below the 
closet seat, which would have the effect of continua) 
leaking.—P. J. Davies. , 


(66404.]—Overflow in Water-waste Pre- 
venter.—I asked for information how to remedy 
overflow in water- waste preventer which was trying 
to run cistern dry by perpetual waste. As the 
w.w.p. is likely to become a necessary institution 
in every ho old by Act of Parliament, I will 
(in the absence of reply from any expert) answer 
my own query myself. The reported overflow not 
only continued, but was supplemented, first, by a 
constant waste-stream through the pan as well, and 
finally by a third unascertained manner of overflow, 
which came down through the house in spite of the 
overflow pipe. At this stage, I forced down the 
feed ball cock about half an inch, so lessening at 
same time the power of the flush-charge by de- 
creasing its quantity, but effectually curing all three 
forms of overflow. Our readers may possibly think 
it natural that the maker should be applied to 
to remedy the defect. It is, therefore, well they 
should know that by the rules of the trade the 
wholesale maker is forbidden either to remedy a 
defect himself, or to supply the name of a plum 
who understands the instrument! Messrs. Bolding, 
the makers in this case, are my authority for this 
curious fact. Householders are thus forced, us 1 
was, to send to promiscuous plumbers, who will 
‘ond a man to see.“ I tried three firms in suc- 
cession, and paid three bills for unsuccessful ser- 
vices, before I wrote to the “ E. M.” for relief. I 
resume there is a regulator to effect what in my 
ignorance I attained by force. This answer is, 
therefore, unsatisfactory, though it is better than 
silence. — MONTMARTRE. 


[66461.)— Pressure on Sides of Tank.—The 
pressure on the sides or ends of a tank or vessel is 
equal to the area in feet multiplied by the height 
of the centre of gravity in feet, then multiplied by 
the weight of a cubic foot of water. Forexample: 
Find the pressure on the sides of a tank 10ft. deep 
and 12ft. long. 


Area of side 10 x 12 = 120 aq. ft. 


Now, since the centre of gravity is half the height 
(5ft.), and a cubic foot of water weighs 62°5lb.— 


. Pressure on sides = 120 x 5 x 62°5 = 37, 500lb. 
*. Average pressure on the square foot of side = 
40-317 845 


If it be 8ft. wide, the pressure on the end is— - 
= 8 x 10 x 5 x 62°56 25,00% ũ 8. 
—C. E., jr. z 


d of lb. bichromate, jib. sul- 
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[56446.]— Cement for Rainwater Pipe. — 
Paint the pipe and get a piece of zinc two or three 
inches longer than the crack in the pipe, and also 
paint that, then with some red lead putty, bed the 
piece of zinc closely on to the cracked pipe and tie 
it on with string or wire, after which paint the zinc 
to match colour of pipe. ə This, if properly done, 
52 80 last a long time, and not look unsightly.—P. J. 

AVIES. 


[56464.] -Ammeter.—By tapping the key before 
permanently closing the circuit, the violent swing is 
avoided. A little practice only is nece .—F 
BROADBENT, Cadby Hall Works, Hammersmith. 


[56476.;—Incandescent Lamps.—The reason 
that the carbon filament is consumed is that the 
carbon combines with the oxygen of the atmosphere 
to form a gas, carbonic dioxide (carbonic acid).— 
ABER FABRUM ADJUVET. 


[56476.|—Incandescenot Lamps.— The fila- 
ment being only about the thickness of thread, 
would naturally be consumed almost immediately 


in air. This is why the lamp is exhausted.— 
N BROADBENT, Cadby Hall Works, Hammer- 
amith. 


[56479.]—Surface Condenser.— The proper 
temperature at which to keep the condenser is as 
near as possible 100° Fahr., or 38°C. At this tem- 
perature the steam is sufficiently condensed, while 
the air-pump has relatively the least quantity of 
water to raise, or with a maximum amount of use- 
ful condensation we have a minimum amount of 
water to lift. The condenser being maintained at 
the above temperature, and the condensing water 
at 10° C., we ge the amount of water required for 
æondensation by the following calculation: The 
total amount of heat ina given unit of steam is 
637'2 units C. The amount imported to each unit 
of water is 38 — 10 = 28 units C. of the 637:2 units 
of heat in each unit of steam, it must give up 
637:2 — 38 = 699-2 units. he units of water 
required— 

5992 21 ˙4 

28 7 
or a cubic foot of steam, as it is produced (very 
nearly) by a cubic inch of water, will require 21°4 
cubic inches of water to condense it. More, how- 
ever, is always aHowed, because it is impossible so 
to arrange the condenser that every drop of water 
shall at once consume its allotted amount of heat. 


The area of the condensing surface per I. H.P. is A 


from 2 to 25 square feet.—C. E., jr. 


[56483.]—Linkwork for Slide-Valve.—I 
inclose a sketch of Webb’s patent link-reversing 
motion (L. and N. W. R.) The peculiarity of this 
motion is in the link, which is straight instead of 
being in concave or convex curves to the driving 
shaft, like the Stephenson and Gooch links respect- 
ively. On moving the lever A (see Fig. 1) in th 
direction indicated by the arrow, the lever B moves 
forward, turning about the fulcrum C, and this 
anotion given to D causes it to move another lever 
E, to which the arms G and F are rigidly fixed; 
the whole of E moving about the fulcrum H. 
Thus, when E moves forward, the arm F is lowered 
and G raised, causing the rods K and L respectivel 
to fall and rise. Now, L is attached to the link M, 


— 
8 
N 


and K to the connecting rod N, which is hinged to 
the valve rod, and, therefore, when K and È are 
lowered and raised respectively, the link M is raised 
while the connecting rod N is lowered. Loco- 
motives can be reversed when in motion; but when 
this is attempted, the framing of the engine is sub- 
jected to very great strains; for an engine, go- 
ing at even the lowest speed, will have a certain 
amount of inertia, and will not, therefore, pull 
up short ” by itself directly steam is cut off. But 
now, if steam be not cut off, and the engine be 
reversed, steam is admitted into that end of the 
cylinder towards which the piston is being forced, 
due to the inertia of the engine (see Fig. 2); a, a 
is the steam entering the cylinder, and 6 is the 


force which is pushing the piston back, due to the 
inertia of the engine. Therefore, it is evident that 
the whole frame, and especially the piston-rod, is 
being subjected to very heavy strains; in fact, the 
engine may be said to be working against 
itself,“ and, therefore, it is not advisable to resort 
to this mode of stopping the engine, except under 
the moet pressing circumstances. With regard to 
% Linkwork's observation of the driver pulling 
the reversing lever while the engine is in motion, 
itis quite ible, and very probable, that he 
would do so if the engine were going at full speed, 
because less steam is then required to keep up that 
speed than was required to start the engine and 
get up such speed ; he would, therefore, move the 

k into mid-gear, so that the travel of the valve 
should not be so t, and, therefore, less steam 
would be admitted. In other words, he would be 
economising his steam. I think, too, that in this 
case Linkwork ” would have observed that the 
driver did not move the reversing lever from one 
extremity of the quadrant to the other extremity, 
but only moved it about half-way. But, on the 
other hand, if the engine were only being used for 
shunting, the driver might already have shut off 
steam when Linkwork observed him to reverse 
his engine; in which case there would be no strains 
ae acting upon the piston-rod, & -W. J. 


156484. —Varaished Wall Paper.—To en- 
deavour to olean dirty, smoky wall paper with 
a rag and paraffin oil is simply nonsense. ‘‘ Nun. 
Dor.” should read queries before he attempts to 
reply. Wash well with strong soap-and-water, 
rinse with clean, and wipe off with a wash-leather, 
and avoid all streaky marks. You might as well 
clean dirty windows with paraffin oil as dirty wall 
paper.—C. D. R. 

i — Model Boat. — Many thanks to 
Invicta for answer, which told me the very 
thing I wanted. I may state that the boat must 
be rather strong than elegant. Some notion, 
assisted by spring and clockwork, is expected to 
make it go at the rate of eight miles an hour. I 
shall be glad if it does.— VIRAGO. 


[66488.)— Zinc Battery.— Using zinc cylinders 
instead of rods would decrease the reeistance of the 
cella, and they would, therefore, give you more 
current.—F rank BROADBENT, Cadby Hall Works, 
Hammersmith. 


[56488.]— Zine Battery.—What do you mean 
by chloride of zinc ba ? la it the cell with 
chloride of zinc as the excitant, and bichromate of 
potash and hydrochloric acid as the depolariser? 
No matter what cell you construct, the negative 
element should be of larger dimensions than the 
positive. If, therefore, your carbons are emall, the 
increase in the surface of zinc over and above them 
is simply waste.—C. D. R. 

56491.]—Long Distance Electro-Magnet. 
—The query is very ambiguous. Explain what 
you require the magnet for.— G. D. R. 

56499.] — Electrical. — The simplest (and I 
think the only) way would be to connect the bells 
asin the diagram. Two wires are necessary, unless 


SELL. Ii. BELL. e. 


SH.2. 


PUSH.J. 


you can put one to earth. Both bells will rin 
together.— BroaDBENt, Cadby Hall Works, 
Hammersmith. 


[56500.)—Gravity Leclanche.—I think this 
would be an excellent cell, both as regards cheapness 
and efficiency. I do not think the carbon wants 
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insulating at all—in fact, the more exposed the 


better. Look at it fora moment as a zinc carbon 
element: the carbon in this case produces (so to 
speak) current; insulate it, and the oell would be 
useless. The carbon, mind you, must not touch 
the zino, or it Pone i 5 A wona 
be very easy to clean (this cell) by upsettin 
perouide of manganese and crushed carbon hioa 
jar, well washing, and repacking ; new surfaces 
would be exposed. I never saw oelle of this 
attern, but shall make some shortly. Meantime, 
P hope we shall have the opinion of an authority— 


such as Sigma. -M. M. I. Sc S. 


56502. Faulty Dynamo. — To Mn. BOTTONE. 
—Will this correspondent kindly explain the last 
sentence of his reply to this 18 on page 2227 
What do M and A represent? If they are the re- 
sistances of field magnets and armature, what is 
R WX. Joux Grey, F. C. S., Analytical Chemist, 
Newcastle-upon-Tyne. 


[56510.] — Extra Strong Magnets. — The 
formula for finding the lifting power p of a meen 
whose weight is w, is given by Ganot and Gu 
as-—— * 

pwax %. 

Where a is some constant whose value varies con- 
siderably for different kinds of steel. It may be as 
high as 23, so a magnet which lifts only ten or fifteen 
times its own weight would not be anything extra. 
Guthrie remarks that this formula requires confir- 
mation, and Silvanus Thompetn reverses the 
indices, which ‘altars the expression entirely. The 
last-named scientist states that the pull of an 
electro- t on its armature may amount to 
2001b. per square inch.— Wx. Joun Grey, F. C. S., 
Analytical Chemist, Newcastle-upon-Tyne. 


[56512.)—Diamond Tools.—‘‘T. W.” asks for 
i of a machine wherein to use a little 
piece of carbonado to dress a millstone. The ex- 
pired patent of Young, A. D. 1868, Feb. 12, No. 475, 
0 this out. Young described his tool as 
‘what is ordinarily called the black diamond, or 
carbon, and is met with in Brazil, Siberia, and 
elsewhere in the form of small rough, datk or 
‘dull-coloured’ stones. I know that many 
machines were worked, but whether used now or 
not I do not know.—R. S. T. . 


[56512.]—Diamond Tools.—The dividing frame 
used for traversing the diamond for refacing or 
cracking the surface of millstones consisted of a 
dividing and traversing slide at right angl 
worked by sorews like a slide-rest ; this was e 
in place by a cross-bar extending over the stone ; 
the rest did not have to stand much stress from the 
work done by the diamond, as this acted by the 
momentum of rotation, just in the same way that a 
fly-cutter turning on hardened centres ie used for 
grooving. The way in which the diamond was 
securely held in order to perform the enormous 
amount of work that it had to do was 1 
Want of time prevents me from going into the 
particulars of this just at present, but in my 

romised article on the use and means of setting 
diamond turning tools accurately I will explain 
fully. In the meantime I see by the leading 
article in the last issue of this journal. on ‘‘ The 
International Inventions’ Exhibition,” that the 
Waltham Watch Co. use sapphire cutters for 
making the teeth of their escape wheels. This, 
though inferior in hardness to diamond, would still 
maintain an almost everlasting keen edge on steel- 
work, and a great advantage in both diamond and 
sapphire tools is that they do not get softened and 
lose temper at Ta cutting speeds, like hardened 
steel does.—F. H. WENHAM. i 

(56506.] — Pattern Making. — The annexed 

illustrate a plate adapted for use with your 


& | slide rest; but the centres and depth will be regu- 


lated by the position of your leading screw and 
in reference to each other, and to the bed, and 
not knowing the section of your bed, I forbear to 

ive dimensions. The flange A affords the means 


of attachment to the under part of the saddle. The 
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boss B is for the spindle of the rack pinion. The 
boss C is for the spindle which moves the half-nut. 
The spindle is a from 2 out by the 
collar a, and the pin 4, set eccentrically with the 
spindle, slides in a slot in the plate which is attached 
to the half · nut, and moves it Fi sufficiently to clear 
the screw. The rack should be 7-16in. or gin. 
pitch, and screwed under the front bed vee with 
stove or cheese-headed screws. You can reduce 
the shape of their teeth from Fig. 59, on p. 161 of 
of the present volume. The usual set of engineers’ 
change wheels runs from 20 to 120, a arg | by 
fives, which, with one duplicate, makes 22 in all.— 


[66513.] Chemical. —I should imagine that the 
sample of hydrogen peroxide which jellifies on the 
adel ion of ammonia, contains barium chloride in 

ution, derived from the barium peroxide from 
which it has been made, and which ought to have 
er eres from it by the maker.—G. H. Hurst, 


(56515.] Lead Burning.—I cannot understand 
your chamber ge, Fo of acid. I generally stop 
my leakages with china-clay putty, or to stop the 
fume leakages I take some stiff brown paper covered 
with pitch. See page 70, Davies’s ‘‘ Plumbing 
Work.”—P. J. D. 


[66516.]—Disabled Marine Engine.—If one 
e was , the disabled one should be 

, and proceed with the other. But it 

sometimes happens where there is much lead upon 
the slide-valve, that the single engine on being 
started cannot be got to turn the centre if there be 

a strong — , À wind and sea; the piston going 

up to * — e end of stroke, and return again 
without ing, or being able to turn the centre. 

In such cases it is necessary to turn vessel’s head 
sufficiently from the wind to enable some sail to 

and if once there is sd got upon the 

the engine will begin to work properly, and 
tinue to do so, though the vessel be put head 
as before. If the crank-pin breaks in a 
vessel with two engines, the other engine 
made to work. one wheel. In a screw 
e course may be pursued provided 
is not the one through which the 
other engine is communicated to the 
good book on the marine engine 

for 6s. by Ainsley: it is called ‘‘ Ainsley’s 
Manual of the Local Marine Board 
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friends a few beautiful experiments, use an in- 
ee coil or an ordinary plate-glass machine.— 
BADIL. 


[56543.]—Carpenter Brake.—The Carpenter 
brake is practically the Westinghouse without the 
triple valve. This absence of triple valve renders 
the movement of a large quantity of air necessary, 
and causes it to be slower in its action.—BRAKE. 


56544. — Coulomb or Weber.—There is no 
difference: the Weber is the old name for Coulomb, 


and equals 107! C.G S. units.—F. L. T. 


[56544.]-—Coulomb or Weber.—A coulomb is 
a unit of quantity, aud a weber is (or at least was) 
a unit of current. A unit current is now called an 
ampère, and transmits a coulomb of electricit 
second. It is the current yielded by a potential of 
one volt through a total resistance of one ohm.— 
WX. Jon Grey, F.C.S., Newcastle-upon-Tyne. 


[56544.]—Coulomb or Weber.—The weber is 
an absolute unit, and has been 1 by the 
coulomb, the unit of quantity of electricity passed 
in one second by one volt through one ohm, 
the ampére the unit of current at a rate of flow of 
one coulomb per second. Each is equal to 10—1 or 
vy of an absolute C.G.S. electro-magnetic unit.— 
EvuGENE Brown. 


[56544.]}—Coulomb or Weber.—There has 
been some confusion in the use of the term 
weber.“ Sometimes it stands for one-tenth the 
absolute unit of quantity, and sometimes for one- 
tenth the absolute unit of current on the electro- 
magnetic system of units. It is best to keep to the 
terms ‘‘coulomb’’ and ‘‘ampére,’’ as is now 
generally the practice.—L. EDMUNDS. 


56545.]—Real Name.—The baptismal name 
isthe legal name. I say this because a form is 
supplied to effect the alteration of the entry in the 
registrar’s books when a mistake has been made or 
a change is desired. A name given at hes gaa in 
the Church of England cannot be altered except 
by the Bishop at Confirmation.— VICAR. 


156545. —Legal.— So far as the legality of the 
re name and the christened name of a child 
(when they differ) is concerned, the registered name 
is the legal one, and parents should call the child 
by the latter to avoid future trouble; but suppose 
the child has grown up, and is and has been all 
along known by the christened or any other name, 
that will be now the legal name. If for the purpose 
of insurance or legal documents it is n to 
connect the registered name and the now habit 
and repute’’ name, affidavits will require to be got 
from parties who can testify that both names apply 
to the same person.—B.Sc., Plymouth. 


56546. —Magnetic Moment.—Everett’s de- 
finition is perfectly right, and means this: The 
magnetic moment is equal to the product of the 
intensity or strength of either pole into the dis- 
tance between the poles. Thestrength is measured 
in dynes, and the line in centimetres. So we have, 
Moment = 3 x 10 x 10 = 300 c.g.s. units.— 
E. L. T. 


[56546.]—Magnetic Moment.—G. Park will 
find a complete and clear explanation of the terms 
er yee him in oa re gor 55 3 
; : ition of Guthrie’s ‘‘ Electricity an agnetism. 
exactly the same space as tou of the same degrees | The supplement. is written by C. V. Boys. S. P. 
occupy as seen by the other eye at the same moment. 5 san er pae t aor wey Be ger wd 
By a little care and practice the two pictures may pose a ar salt. oT. e 


be brought side by side at once, or one may be 
su sed on the other, so that if the power ot the 156546.]—Magnetio Moment.—The 


mene ten than five times the bulk of the vapour. 


[56521.] — Jupiter’s Transits with 3in. 
O. G.— With a 3in. achromatic telescope, power 
200, I have witnessed the transit of Satellite III. 
and its shadow; my eye was kept at the telesco 
the whole of the time the Satellite was crossing the 
disc of the paer but not quite to the end of the 
shadow. atellite and shadow were perfectly 
visible and sharply defined during the course of 
their transit. The most satisfactory answer to this 
query is for E. P. B.” to try for himself what 
can be done in this respect with his 24 o.g. My 
own experience is that a moderately low power is 
better for these details than a high power.—S. S., 
Southampton. 


[56530.]—Pallet Holes for Harmoniums— 
If this querist had stated what sized reeds he in- 
tended to use, a more definite answer could be 
given; but as a rule two-thirds the length of the 
vibrator and just clear in width will do. In prac- 
tice, of course, the smaller reed holes are cut much 
wider than they need be, because it is too much 
trouble to change the bits. Here are the usual 
dimensions for 16ft. and 8ft. reeds. For 16ft., Ist 
C l#in., 2nd C lhin., 3rd C lfin., 4th Izin., 5th lin. 
6th jin. Drill all the bass holes with jin. bit, and 
clear out for lowest notes; drill treble with in. 
bit. For 8ft. lst O1}, 2nd lfs, 3rd 13, 4th 1, 5th 
J, 6th zin. Pallet apertures for 16ft. set may be 
from }in. to zin. shorter, ranging from lowest note 
to top; for 8ft. about gin. to nothing shorter, all 
3 in between. Reeds should be screwed 

rmly to pm with the tip of vibrator just clearing 
the end of hole. The American organ valve action 
was illustrated in No. 1027, and in many other 
back numbers.—N. E. CHILD. 


[56534..— Powers of Opera Glasses.—‘‘ De- 
voniensis ’’ asks how the powers are ascertained. 
By putting one barrel only to one eye and com- 

g the size of the image shown through it with 
the size of the same objoct as seen by the other eye 
at the same moment. Thus a ten-power glass will 
show through one barrel directed upon a thermo- 


etic 


glass peg to be either 9} or 10} instead of 10 | moment of a magnet is expressed by m l, m ing 
exactly, the difference would be at once observed. | the strength of one of the pous; and / length o 
magnet. In the formula m H, m“ is the moment 


In the same way different opera-glasses should be 
compared with each other for power by placing one 
barrel of each opera glass to the two eyes simul- 
taneously, when the great difference between the 
powerful and ordi lasses will be appreciated 
as the two different-sized resulting pictures appear 
side by side. I once walked from St. Paul’s to 
Charing-cross and compared the 4, 7, and 10 power 
glasses with the stocks of the opticians on both sides 
of the road without finding one single glass to 
approach them in power.—MONTMARTRE. 


e E Railway Distance. — The actual 
distance between Lime- street and Euston (via 
5 and Runcorn) is 193 miles 49 chains.—H. 


of a couple tending to turn the magnet into the 
magnetic meridian, H being the horizontal com- 
ponent of the earth’s etism. The answer 300 
would be obtained thus: 1 decimètre = 10 centi- 
mètres; 3 x 10 X 10 = 300. The units being dynes 
and centimétres.—EuGENE Brown. 


[56546.]—Magnetic Moment.— Maxwell says 
„The product of the len of a uniformly and 
longitudinally magneti bar magnet into the 
strength of its positive pole is its magnetic 
moment.” As a matter of fact, it is only in the 
limiting case of a very long and thin bar of iron 
that a near approximation to uniform and longi- 
tudinal magnetisation is made. The magnetic 
moment of a magnetised bar of iron is, however, a 
quantity independent of the strength of the poles, 
which we scarcely ever know or are able to deter- 
mine with much accuracy. It may be found b 
experiment. The magnetic moment we then fin 
is the couple which a uniform field of unit intensi 
would into play when the bar magnet is 

rpendicular to the lines of force in the field. 

here is some mistake in the question which relates 
to a magnet of which the pole strength and distance 
between the poles is supposed given. The - 
netic moment is 3 x 10 = 30; but the couple act- 
ing on the magnet when at right angles to the 
uniform field of force of strength-10 is thus 30 
multiplied by 10.—L. EDMUNDS. 


Google 


C 


[56541.] — Experiments with Magnetic 
Machiae.—The only ponnus to try with this 
machine now you are tired of it is to endeavour to 
convert it into something else through the medium 
8 = ag ae J Sale and Exchange Column.— 


Saisie ee erage with Magnetic Ma- 
chine.—These machines, as usually made, cannot 
be used for any other purpose than giving shocks. 
fa! will neither fire gunpowder, nor light the 
smallest lamp, nor work models. They won’t even 
ring an ordinary bell. Of course, we can hardl 

blame the machine, as these are purposes for whi 

it is never made. If you are anxious to show your 
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[56546.])—Magnetic Moment.— The moment 
of a magnet is very much the same thing as the 
moment of a couple in mechanics, and is the 


poe of the strength of a pole by the length of 
e et. According to the C.G.S. system of 
units, the length is measured in centimetres, and 


the strength of the pole is given with reference to 
the unit pole, which is of such a strength that when 
paon one centimètre from an ogas pole it repels 
t with a force of one dyne. A dyne is the force 
which, by acting on a mass of 1 gramme for 
1 second, would impart to it a velocity of 1 centi- 
metre per second. A gramme is equal to about 
981 dynes. In the question given, the magnet is 
100cm. long, and its poles being 3 units, its moment 
is of course, 300. The field intensity has nothing 
to do with the matter. Moreover, the intensity of 
a field cannot be ed in dynes, because the 

i ions are different. A dyne is a unit of 
force, and its dimensions are M L T-?; but a field 
intensity is equal to a force divided by the strength 
of a pole, and ita dimensions are Mi L-} T-!.— 
WX. Joun GREY, F.C. S., Analytical Chemist, 
Newcastle-upon-Tyne. 


(56547.]—Geometrical.—Call the four lines a, 
b, e, d, respectively; then, ing them three at a 
time, we get the four triangles formed by a, b, c, 
a, ö, d, a, e, d, ö, e, d. There are no other tri- 
angles possible.—L. EDMUNDS. 


56547.]—Geometrical.—‘‘J. C. s difficul 

will vanish if he regards the sides of any q . 
lateral plane as bang me bases of four triangles 
formed by four lines drawn from any point in that 

lane. Of course, he will now at once see that 

odhunter’s enunciation amounts to this: If inany 
quadrilateral plane four triangles be drawn having 
a common apex and the sides of the plane for their 
respective er, then show that the circumscribing 
circles of these four triangles will pass through the 


“reductio ad absurd 


' [56548.)—Ferro-Prussiate Copies.—In reply 
to W. T. B.,“ I have used the above process to 
copy various articles, such as lace, leaves, flowers 
Ko. I have never noticed anything of the kind 
with my blue photos. After exposure I simply 
wash the ma in cold water for about five 
minutes, and then dry between blotting paper.— 
PRUSSIATE 


56648.] — Ferro - Prussiatic Oopies. — 
“W. T. B.” probably stops the printing too 
soon; if so, he will obtain a light blue print, 
pleasing, but fugitive. After exposure to light the 
aper should have a greenish-blue tint, then a light 
it stoped: y! theo ih- bl gog 
a greenish-blue or light 
brown the colour will fade ; but I have not found it 
do so when washed from the dark brown or olive 
tint.—AcIER. 


(56549.]—Bronzing Iron. — Why not paint 
them with varnish, and then dust on some bronze 
powder when the varnish is all but dry.— LUSTRE. 


[66550.]—Sawing.—To ‘ ATLAnANXA.“— Ala- 
bama does not mention what kind of sawing it is 
that he has been trying to do; but what I can see 
of it it must be pit sawing, according to the way he 
asks his query. He is very likely a wheelwright b 
asking the other query on repairing old whocla. 1 
he is, and he thinks of starting to cut his own stuff, 
he will find his mistake out, and be ataloss. For 
instance, suppose you have a log of ash 20ft. long, 
and 2ft. through it, and yon plank it, and there is 
480ft. of sawing in the log at 6s. per 100ft., and 
that is avery good price, as I have known m 
father cut it at 3s. 6d. and upwards, and I myself 
have cut thousands of feet at 4s. 6d. per hundred, 
and that would amount to £1 2s., so that if your 
ash was worth 9d. per foot for 2in. plank, and you 
105 only one plank at 2ft. deep, that would be 

1 10s., that would be Ss. more than paying a good 

rice for someone to do it well, so that if 

Alabama will take my advice he will let it 
alone, as it is no amateur’s job. There requires 
more skill in eee than any trade I know of. 
If a good machine sawyer takes to it he would not 
manage it unless he has done some before, because 
he would find that the sharping would not do, and 
it would not do for the vertical frame only, for being 
cottered up tight, and an engine to do the labour, 
and yet some of them will say the engine has not 
enough power. What I want to know is—how is it 
that two men have enough power? asIhave worked 
where there has not been enough power till I have 
gone, and then it would drive an extra bench. But, 
as Alabama says, we get on all right for about 
12in., and then hollows àin. ; he is wrong, for it will 
be inclined to go from the start, and if he will pull 


the saw back, so that he can see down the cut, he | 4P 


will see that it starts from the beginning, and it is 
sure to twist as ong oe it hollows, and it is no fault 
of the saw, unless the saw is buckled, nor yet the 
men ; but it is the man’s fault that is on the top, as 
he does not put the saw to work proper, and that 


is a difficult job for an amateur, and a great many J twice 


rofessional workmen. I don’t wonder at it bein 
ard work when it hollows }in., when it is h 
work if it is hollowing only vin. It it hollows only 
yin. a man cannot do a day’s work, which is from 
VOft. to 200ft. per day. As I am cutting, and have 
cut, some of the largest English timber that has 
grown, and will give some information to ‘‘ Ala- 
bama ” if he will state what he is cutting, and 
what depth of top, length of saw, gauge of saw, 
and s of teeth. Please advertise your address, 
and I will do what I can for ‘‘ Alabama.’’—J. M. 
a Sawyer. 
[56558.]—Lincoln Cathedral.—The beam re- 
ferred to is a long, slightly-arched, slender beam of 
stone, which tranamits the thrust from one of the 
arches to a part which can take the thrust, The 


accumulator, as you will: be able to get out of it. 
2nd. It is not absolutely necessary to have inside 
cogs. See illustrations at p. 220 of this volume, 
for details as to mode of joining to commutator. 
The covering of the wire on the armature is an 
insulation ; the hub of the driving shaft is of box- 
wood, or other hard wood, soaked in ffin wax, 
and is also insulating. See also No. 1007 of 
“ E. M.”— S8. Borrone. 


[56567.]—Wooden Sink for Dark Room.— 
I should advise Hereward ” to line his sink with, 
say, 5lb. sheet lead. and have the angles “or 
joints barnt up. This, however, he wi porhape 
find a difficult job to do himself, and if he will 
advertise his address, I will put him in the way of 
getting one at comparatively a small oost. 


astonishing part is this: if you walk upon it, it gives | A. B. C 


under the foot almost like a board, so great is its 
elasticity, yet it continually withstands a thrust 
equal, I suppose, to many tons.—T. JONES. 


[56560.]—Eight-Iach Spark Induction Coil. 
—1. If the secondary wire is wound: in about 36 
sections, each section being of the depth and width 
named in my letter of Jan. 4th, 1884, one disc of 
No. 24 ebonite, of good quality, will be enough in 
each place. 2. Yes; the spark is prevented from 
passing beneath the partitions, at those points 
where such a tendency exists, by the interposition 
of layers of paraffin. The melted wax may be 
applied with acamel’s-hair brush, and, if neces- 
sary, the film may be rendered uniform by treat- 
ment with a heated iron wire, as I have before de- 
scribed. Itis important that this insulating of the 
bottom of each section should be well done. The 
thickness of paraffin in each of the central divisions 
should be about zin., increasing to about $in., as 
the ends are neared ; and in the last fow divisions at 
each end of the coil, the thickness may be fully }in. 
A narrow strip of wood makes a useful and simple 
gauge for measuring the depth of wax in any 
section. The employment of paraffin in this way is 
somewhat troublesome, and ebonite rings or washers 
cemented with shellac, are preferred by the principal 
instrument makers ; but the washers are expensive, 
and the wax, if carefully handled, is a thoroughly 
efficient substitute, as was first pointed out in these 
columns by Mr. Brown, of Belfast, to whom we are 
all indebted. 3. About 7s. per pound was stated 
as the price of the uncut ebonite. The discs would 
be rather costly if made to order. 
Vol. XXXVII. of this journal, under the headin 
of Cutting Round Holes in Tin-plate, is a ske 
and description, of the convenient tool which I have 
used in preparing my own discs. 4. A continuous- 
current dynamo capable of delivering at the primary 
terminals the precise equivalent (in E. M. F. an 
Current) of five Grove cells of the quart size, would, 


to | no doubt, work the coil satisfactorily ; there is, 
however, reason to suppose that the charaoter of | P 


the spark would be to some extent changed by this 
alteration of the source of power. I have had no 
opportunity of making the experiment.—ERNEST 
Bavan, Haverfordwest, Pem. 


(66561. —Electric Pen Battery.—You say 
that youare using a 4-cell Fuller, and then ask, 
Would it be advisable to use bichromate salt? 
What do you charge it with if not with bichromate ? 
You cannot expect the cells to last for ever. Per- 
haps you require too much from it. It should be 
changed as follows: Inner porous cell, zinc rod in 
mercury, excitant sulphuric acid 1 in 12 of water; 
7175 1 in solution of bichromate potash.— 


56562. — Medical Battery. Do you want to 
take the current direct from the battery, or through 
the medium of a coil? If through a coil, one 
Fuller will give you all you require.— C. D. R. 


56563. — Medical Coil. —A great many books 
on this subjeot do not explain what is meant, be- 
cause the Writers themselves do not know, and it 
would puzzle them to tell you.—C. D. R. - 


56563. —NMedioal Coil.—The terms positive 
and negative as applied to currents are often con- 
fusing. A current is described as a current of 
positive electricity which leaves the battery by the 
wire connected with the carbon or copper plate; 
while the current which leaves the battery by the 
wire connected with the zinc plate is called the 
negative current. The former is called itive, 
because, in a feeble d , its qualities are fre same 
as the positive electricity of the glass plate in an 
electrical, machine: the latter is called negative 
electricity, because it feebly resembles the electricity 
of rubbed sealing-wax, The zino, though the 
positive plate or element, is the negative pole; and 
the carbon, though the negative plate, is the positive 
pole. When your book refers to the negative 
current, it will likely mean the current from the 
wire connected to the zinc of the battery.— Bon- 


LL. 
8 5 for Dark Room.— 
e wood of w u pro makin ur 
table or sink in melted e was it will then 
resist both water and acid.—S. BOTTONE. 
[56565.]—Dynamo.—Ist. Yes. It takes nearly 
as much current to charge a made 


Oa page 339 of 


(56567.]—Dark Room.—A table and sink to be 
impervious to chemicals cannot be fitted up with 
wood. I would recommend Hereward to be at 
the expense of a fireclay or stoneware sink highly 
glazed (I have bought the former for 10s.). For the 
table, he should look out among the plate-glass 
dealers for & second-hand piece the size he wants ; 
the more scratched it is the cheaper, and bed this 
on plaster of Paris on his table with a very slight 
slope towards the sink.—B. Sc., Plymouth. 

(56558.]—Violia.—Thomas Kennedy, born 1784, 
died 1870, was the son of John Kennedy, who 
wrought from 1730 to 1816. Davidson states that 
they were very prolific makers, but gives no 
opinion of the quality of their work. exander 
Kennedy, London, 1750, he states was a Scottish 
maker of good repute.—T. LISLE. 


(56569.]—Pressure in Boiler.— This query, 
in its present form, is somewhat vague ; but, seeing 
it has been addressed to me, I will answer it as far 
as it is practical to do so. The strength of the 
shell will be expressed in the following formula: 


TO = B P, T equals thickness in ‘inches, 


C = 44,800Ib. as strength of plate per square inch, 
and D = diameter of boiler in inches; then we have 
2 x °437 x 44,800 = 3,915°52, which represents 
the strength: of a strip of the boiler-plate, lin. 
wide ('437 being maipi ed by two, as there are two 
sides of the boiler), therefore the strength of the 
plate divided by diameter will give pressure per 
square inch necessary to burst plate, and 39,155°2 
divided by 85in. = 460lb. pressure to burst the 
shell-plate. But here we are minus an important 
item, viz., riveting of longitudinal seams, which 
Sammy does not give. Single riveting is only 
equal to 56 per cent. of solid plate, and double 


d | riveting 70 per cent. of solid plate. We will, 


therefore, assume it is single riveted, and multiply 
460 x 56, which gives bursting pressure as 257ib. 
er square inch, double riveting would give 
460 X 70 = 322lb.; these, divided by the margin 
of safety, will give the safe working pressure. No 
doubt other correspondents may answer the other 
queries ; but I think it safest not to attempt, as I 
assure Sammy” answering boiler queries without 
full particulars, is only misleading. If he will 
give following particulars, I will tell him some- 
thing reliable about his boiler: Age, maker, what 
kind of seams in furnace, distance of firat cone 
tube, number of cone tubes, how are ends stayed, 
&c. ; or, better still, give me sketch of boiler. e 
amount of deterioration can only be assumed after 
an inspection.—BoswELL. 


[56569.J—Pressure of SBoiler.—“ eran oe 
omits some important elements in his data. 0 
does not say whether his boiler is a single or double- 
riveted one; nor does he say at what pressure it 
has been working during the last 15 years. Now, 
I think that a boiler that has been working d 

that time should be carefully examined to see i 

channelling has not taken place along the joints of 
the plates, and that no part of tho shell or firebox 
has become thinned through scaliog, &c. ‘‘Sammy’’ 
=i take the following for what it is worth :—Cut 
with a hollow drill, say jin. in diameter, two or 
three discs from the shell and firebox. Of course, 
these discs will give the present thickness of the 
metal at the places from which they were taken. 
Now place one of the discs in a strong vice, and a 
sharp blow on the projecting part will determine 
whether the iron has become crystalline ; if so, the 
sooner the boiler finds its way into the scrap heap 
the better. “Sammy,” judging from his name, is 
doubtless a young man; if so, it is a pity that he 
will not spend half a dozen hours (and more is not 
necessary) in mastering algebraic formula. Now, 
for the boiler in question, suppose it to have single- 
riveted joints, the diameters of the rivets being 
żin., and the pitch, as stated, 2in., then it is clear 
that every inch run of the boiler shell would have 
an amount of metal resisting rupture equal in 
plain figures” to (lin. — fin.) x Yu. x 2 = 1 inches: 
then g the strength of best Bows plate at 
25 tons per square inch section, this would give for 
every inch run of boiler 33 x 25 = 13%} tons 
30, 625lb. Now, as the bursting pressure on lin. 
long of boiler must be equal to 30,625lb., and as 
the boiler is 85in. in diameter, therefore 30625 
+ 85 = 360zlb. nearly = pressure on each square 
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inch of safety-valve, when boiler would be at 
t; but for safe working the pressure 
should not exceed 3th of this, or 60Ib. Molesworth’s 
formule would give about 634lb., and for double- 
riveted joints the working pressure would be 801b. 
per square inch.—Ex-Biacksmitu, Gorton Brook. 


F J.“ a find it no 
easy ma raze 4 thick o r plate with gas. 
He will probably need a Root ha blower driven by 
power, a ljin. gas supply, and a blowpipe in pro- 
rtion. en work of this kind ia dons by gas, 
it is usually supported on a bed of burning coke, 
the greater of the heat bein obtained from 
the coke, and the gas is used only to finish melting 
the spelter, and to lead the greatest heat just to 
the point required. The fuel value of -gas is 
ao small in proportion to its bulk, that an enormous 
supply is required, with an efficient blower to oon- 
centrate the heat when any large work is to be 
done at a high temperature. If the bulk of the 
work is heated to dull redness with coke, a com- 
D small blowpipe will then finish the 
ig in first-rate style, with much less trouble 

ge risk than if the fire is depended on alone.— 


(66571.]—Electrical.—In decomposing a given 
quantity of water, two volumes of hydrogen gas 
85 obtained for every volume of oxygen. 

BADIL. 


[56571.] — Electrical. — Four cells, Bunsen 
1°75 volt E. M. F. — by the resistance in. ohms 
gives the amount of current in ampères. This 
multiplied by 0000896 the weight of a cubic 
centimetre of hydrogen at 0° C. in grammes; two 
volames of hydrogen are given off for one of 
oxygen ; by weight one of hydrogen to eight of 
oxygen.—J. H. E. D. 


(56571.]—Blectrical.—The current given by 
four or five Groves or Bunsens depends on their 
condition and on the size and distance of the 
electrodes in the water. But supposing that you 

your electrodes at such a distance as to get 
ampere of current, then in 25} hours nearly you 
could decompose 9 grammes of water and produce 
11 litres of hydrogen and 89 litres of oxygen.—S. 
BOTTONE. 


[56571.]—Electrical.—The quantity of water 
decomposed by a current of one 8 per second 
is 000094 gramme = 1764 cubic centimètre, set- 
ting free 0000105 gramme of hydrogen, 1176 cubic 
centimetre, and ‘000084 gramme oxygen = 05⁵588co0. 
The volumes being at the standard essure of 
760mm., and temperature of 0° C. 6 internal 
resistance, and consequently the current from a 
cell, depends upon its size. Four Bunsen cells 
Soupa up, two in series and two parallel, would 
probably, taking into account the counter E.M.F. 
and resistance of electrolyte, send about 2 amperes 
through the circuit, and set free about 838 cubic 
centimètres per hour.—EtGENE BROWN. 


` (56571.]—Electrical.—The time in which a 
Given quantity of water will be decomposed may 


be calculated from this formula: t= — Q __ 
8 C x *000094’ 


where t = time in seconds, Q = quantity of water 
in grms., and C = current in ampères. And the 
current produced by, say, five Grove cells, may be 


obtained from this: C = z» where E = 6 


x 1:97,7 = 5 x 3, and R = resistance of volta- 
meter. Then, having got C, you can obtain values 
of ¢ for any value of Q. One gramme of water, 
when decomposed, yields 1:24 litre of hydrogen 
and 62 litre of oxygen, or 1°86 litre of mix 
gases.—X. Y. Z. 


[56573.]—Chronic Rheumatism.—To “ B. So., 
Plymouth.’’—If he can, I would recommend A 
Many Years’ Subscriber to go to Buxton for a 
month, and take a course of warm bathing. If 
this is not available, he should take warm salt- 
water baths at about 100°; but what I would rely 
on most to effect a cure would be electricity, using 
the induced or Faradic current, and brushing the 
skin witb the electric brush at the parts where the 
pain and cold clamminess are felt. He having been 
20 long afflicted, will probably have tried many 
medicines. The only prescription I would recom- 
mend is the following: R.—Potassii iodide, 30gr. ; 
ae bicarbonatis, 60gr.; tincture: hyoscyami, 

fi. drs. ; infusi cinchonæ flavæ, ad 8 fl.oz. Mix; 
one sixth part throe times a day. Another thing I 
bave scen of great service in cases like his, is to 
keep the parts which ache and are covered with 
cold clamminess always covered with cotton-wool 
55 with iodine, if he can obtain it).— B. So., 

lymouth. 


_{66577.]—Soap.—Hard soap can be made from 
cotton-seed oil which has not been deprived of its 
stearine. A t deal of the cotton-seed oil now 
sold has had the stearine extracted so as to make it 
more fluid and less liable to solidify in winter. It 

largely used in America for soapmaking, both 
and in conjunction with tallow and other 
solid fats.—G. H. Hunt, Salford. 
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The numbers and titles of queries which remain unan- 
swered for fire weeks are inserted in this list,and if still 
unanswered are re ed four weeks afterwards. We trust 
our readers will look over the list, and send hat information 
they can for the benefit of their fellow contributors, 
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(56580.|—Tricyele Pedals. Can any cyclist, who 
is a mechanic, tell me the best way to prevent my tricycle 
pedals from rattling! They are simply plain ones in 
cast iron halves, and having worn at the ends they slip 
sideways when working and make a very nasty clackin 
noise. I have tried packing them with collars made o 
leather bout-laces, but they soon push them aside, and 
Icannet tell what plan to adopt. I can easily tighten 
them to revolve stiffly, but it is lengthwise where the 
mischief occurs. Is there any plan of putting spring 
washers on 1—C. CALVERT. 


[56561.]—Warming Room.—Some few months ago 
you inserted diagrams and a description of an apparatus 
for warminga room with some sort of oil. Can any of 
your readers, who have tried the plan, tell me how it 
acts! Ihave aroom without a fireplace, which I wish 
to make sufficiently warm to readin. It is a second- 
floor room, and has a chimnney N through it from 
the room below. I should be very g of any informa- 


(56590.)—Soap for Hard Water—Wanted a soap 
or preparation able to easily produce a good lather in 
very hard water, from a limestone source? 
soap is almost uselees for ablution.—M. C. H. 


(56591.)—Lee Boards to Boats.—I have a boat 
15ft. long, flat bottomed and double ended; I want to 


A 


D 


B C 


fit lee boards on each side. Will any one tell me what 
the dimensions of each should be ? A, B, C, D, represent a 
section of the boat, E E position of lee boards.—O. A. 


(56502.}—Electro-Motor.—I have made a small 
electro- motor, in which the armature (a plain bar of iron) 
revolves above the pole of the electro magnet; but when 
the armature gets at right angles to the poles of the 
magnet, it stops. Would it be better if, Instead of a 

lain bar of iron, I had one inthe form of a cross? If so 
bow many contacts should I have on the spindle; and 
also, which is the best way to connect up so as to get 
the greatest power out of the electro-magnet !—M 


156593. — Rooflng.-I shall be much obliged if some 
one will tell me how to calculate the number of slates 
(say slates 20in. by 10in.) required to cover a roof of 
given dimensions ; also, what will be the average weight 
on each square foot of surface when o N.W 
slates of t size are used I- RarrRR. 


(56594.] -—Lime-Light.—Would “ Excelsior,” reply 
56045, kindly explain how limelight can be produced for 
lantern purposes at less cost than the four-wick re- 
fulgent lamp,“ by bringing “a small amount of 
ingenuity and patience to bear uponit”? I would be 
lad to apply my entire stock of both to secure so 
esirable an end; and have no doubt the lime-light 
would be farmore extensively used if brought wi 
the means of lanterniste whose purses are not very 
plethoric.—Tyzo. 


{(56595.]—Spectroscope.—I shall be very thankful to 
anybody who will tell me how to make a spectroscope 
out of pever tubes, cheap lenses, a few pieces of glass, 
and a little bisulphide of earbon at a total cost of 63., 
which will divide the D sodium line,” see p. 182, present 
volume of E. M. 1 My spectroscope cost six times the 
sum stated, and will not divide, the D line. 


a An efficient 
spectroscope is one of the most en ging instruments a 
person of scientific mind can have bat e high prices of 


ood instruments too often prevent their use, at least by 
English or Irish mecharics.—E. B. Fewnuussy. 


(56596.)—Leaky Dark Slide.—I have a double 
dark slide which lets light in through a crack in the 
sliding shutter ; the slide is otherwise perfect. What is 
the best way to fill up the crack to prevent it leaking 1— 


tion as tothe best way of attaining my object. Oil, if | A. R. F 


it can be managed, is perhaps the most preferable way.— 


158582.]— Safety OCouplings.— Would some kind 
reader please give sketches of the safety couplings for 
railway waggons, Dow exhibiting at the Inventions 
Exhibition, with, perhaps, a short description? I am 
sure it will interest others as well as—A SuHunrer. 


[56583.)— Chloride of Zinc Solution.—How can 
I make a solution of the above, free from 1 as nearly 
neutral as possible, and of 20deg. strength? To make 
it from pure fused chloride of zinc is too expensive : it is 
the solution used in the Gaife Clamo cells.—OLD 

EADER. 


(56584. ]—Silvering Solution.— Will some obliging 
fellow reader tell me how to make the above that only 
requires gently rubbing on the articles of brass, German 
silver or copper, with a little fine whiting, to give a 
bright silver surface? Tome twenty years since it used 
to be sold by a Mr. Smitb, in the narrow part of the 
Strand—it is an odourless and clear solution. I have 
tried cyanide solutions, but they do not give such good 
results.—OLp Reaper. 


(66585.|—Boring for Water.—Will someone who 
knows kindly give the approximate depth and cost of 
boring to water, and fixing pump, &c., in red sandstone 
rock where water lies on the surface ail the year round, 
at about 400 yards off and, say, 20ft. lower level? Any 
information will oblige one who is—EXNTIRELY IGNORANT 
or THE SUBJECT. 


(56586.)—Brick Setting.— Will someone who knows 
kindly say the difference in cost (per 1,000) of bricks set 
in Portland cement and ordinary mortar ?—IGNORANT. 


(56587.J—Telephane System.—I see in your issue 
of the 24th ult., in Replies to Queries (56361), Telephone 
System, there appears a diagram showing how a number 
of telephones can be fixed with only one wire running 
into an intermediate office, and there using earth 
(according to diagram), instead of a return wire. I 
should esteem it a favour if R. F. S.“ would enlighten 
me how the current Jes from A. through the inter- 
mediate office to B.—T. J. 


56588.]J— Generator Gas Explosive Force.— 
Will anyone please send reeults given by gas-engine 
when generator gas (such PA PEN benzoline, &c.) 
was used! Particulars required are, (1) Length of stroke 
and diameter of cylinder? (2) Proportion of ordinary 
air mixed with the gas before ignition? (3) If a com- 
pression engine, number of pounds pressure before 
ignition! (4) Maximum pressure of explosion, and (5) 
mean average pressure? These results will no doubt 
interest many in the gas-engine world besidese—K. C. 


{66589.]—Cost of Cottage.—I am thinking of join- 
ing a building society, but have been persuaded to save 
money enough to buy a piece of building land before 
toice 80. ould someone kindly tell me what I should 
be likely to have to pay a building society to build me a 
cottage of four rooms about 12ft square and 9ft. high, 
with small washhouse at back about 8ft. square, closet, 
well, &c. ; bricks are in the neighbourhood, no drains to 
lay or gas to fit, being in the country ?—O. 


[58597.)—New Midland Engines.—Will someone 
kindly tell me in what number of the Engineer illustra- 
tions of the new Midland engines (No. 1675 clase) 
appeared !—Izon Hogse. 


(66598.]—-M. S. and L. Single Engines.— Will W. 
H. Thurlow kindly give dimensions and particulars 
respecting the M. 8. and L. 7ft. Sin. single engines, as h 
kindly offered ? Also, how many have been built of them 
—Irow Horsez. 


(56599.1—Photographic Plates.—Have any of our 
amateur photographers used the Archer dry piste, as I 
have, and cannot obtain good negatives at all? I have 
tried long and short exposures, besides weak and strong 
developers. Hints as to the above will oblige—Pxaszvza- 
ING. 


I56800.]J— Focal Distances of Imuges.— Will 
one of our optical contributurs oblige by giviag the rule, 
not by algebra, for calculating the focal distances of oon- 
cave and convex mirrors, also for double convex lenses f 
Supposing a lamp is placed 20ft. from a concave mirror 
of 3ft. focal length, I want to find the image.—A. H. K. 


(56601.]—Building Oonstruction.—I am very 
desirous to pass the elementary stage of the Government 
exam. on the above subject. Can the subject be learnt 
well enough by private study ? Are any other books of 
use besides the first vol. of Rivington, or are any 
diagrams published that would be of assistance! Any 
information regarding a course of study would be greatly 
esteemed by—A STUDENT. 


156602.) — Cassegrain Telescope.—To Dr. Rorstow 
Praaor.—I feel greatly interested in your articles on the 
Casse ; they are invaluable, and I hope will be con- 
tinued. Inthe No. 3 paper, ou speak of the ooavex 
being of the exact size of the hole in great mirror. Does 
this apply to all the convexes of different focus? If so, 
then the sherter focus will be of larger diameter than the 
cone of rays from the large mirror, will they not? Can 
a Cassegrain be constructed of 26in. aperture with as 
low a power as 8) diameters? Ifse, will 5 — please give 
the foci of large and small mirrors? care not how 
shore it is, the telescope being designed for comet work. 
488. ' 


\56603.]—Spinning Wheel—Loom.— Would some 
one tell me how to make a spinning wheel, and also how 
to spin with it? Could any of the readers of the E.M.” 
tell me how to make and work a loom !—R. MECHANIC, 


(56604.]—Differential Equation.—Will some ons 
oblige me by giving a solution to the equation 1 


a “ == 0, or in what book a solution may be found ?— 
2 


H. H. 


158605. Waggon Wheels.—I have two waggons, 
the frame of one being (inside) 6ft.,and the other, 5ft. 11in. 
I am breaking up the latter. Can I use the wheels under 
the former ?—i.e., will the wheels that come from under 
the öft. 11in. waggon, answer for running under the 6ft. 
frame, and what alterations will be necessary to enable 
me to do this 1— Coal Muronaxr. 
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[56606.)—Ink for Rubber Stamps.—I wish to 
make some panain ink for use with a rubber stamp, 
and should be much obliged for directions for making 
it in mall quantities, and red or blue in eolour.— FaBaR 
Fasrum ApJover. 


(56607.)—-Lighting with Battery.—Will Mr. 
Bo , or some other kind correspondent, please answer 
the following! Ihave four cells of a bich:omate battery, 

lates, bin. by Sin., a zinc in poron t, and two carbons 
each cell. I wish to be able to light a small incan- 
descent lamp with this. What solutions ought I to use 
to get the best result, and what sort of lamp should be 
employed !—Faszr Fasrum ADJUVET. 


(56608.)—Legal.—On taking over a house from a 
present occupier, could any kind reader inform me at 
what time of the coming qugrter day I am legally allowed 
to take possession ! What I require is, whether 12 o'clock 
at noon, or 12 o'clock at night ?—A Tryanxt. 


(56609.)-Analyeis of Asbestos.—What is the 
compoeition of asbestos! Do different kinds differ in 
analysis? Where is it found? How is it the Italian 
asbestos, usually soldat 4s. a pound, cannot be had now? 
Would Mr. Allen or Colonel Roes kindly say if it would be 
possible for anyone possessing but a slight knowledge of 
chemistry, to make a reliable analyaie of such a material, 
starting with the assumption of entire ignorance of 

composition of such material I- Muna. 


886 10.]— Alloy for Watch Bearings.—Ia the 
Mechanics’ Magazine, for Nov. 18th, 1880, is an account of 
an alloy made by Sir (then Mr.) John Bennett, for watch 
pivot holes. It is gold, Sdwt.; silver, ldwt. 20gr.; 
copper, Sdwt. 20gr., and palladium, ldwt. ; in colour, 

dish brown, and takes a good polish, and is nut 
affected by nitric acid. It fuses below temperature 
required for gold ; it is nearly as hard as wrought iron, 
but could be drawn into wire; rather brittle; fracture 
finer than steel. The M.M. editor said of it it seems 
to us that there can be but little doubt of the general 
adoption of this alloy, in preference to any substance 
wh has yet beem empleyed for pivot holes.” 
Diamonds and rubies are shown in the same article to 
be ectly awful” things to put in a watch, as they 
grind the of the pivot away. Are not the latter now 
used in watches, in preference to anything else? Had the 
alloy in question any real merit over phosphor bronze 
or Babbitt’s metal, and is it ever used now 7— Muraxo. 


(56611.]— Junket.— Will any reader inform me how 
to make a junket, such as eaten in Devonshire ?— 
AKREOPHAGIST. 


(66612..—Copper :Band.—Will some kind reader 
oblige by informing me how the two halves of a copper 

are worked up, so that the seams are at the sides, 
and what tools are used for hammering on? A sketch 
of band would oblige.— PLATR Worxer. 


56613.)}—Apparent Enlargement of Celestial 
Objects.—To “A FaLLow or THs ROYAL ASTKSONOMICAL 
where the phlet by M. Paul 
ent of Celestial 


EB. 
[56614.])—Trespass.—Will any ef our legal friends 


kindly say if a trespass is committed by walking in 
estates in the pursuit of eatomelogy, botany, and 
microscopy! I have seen this question tedly asked 
in various pa pers; but have never no a satisfactory 


reply, with reference to penalties , &c.— Ex ro. 


[56615.)—Air Preasure at High Tempera- 
tures.—I wish to find what the pressure of, say, a cubic 
foot of air would be, if heated to different temperatures, 
from 100° Fahr., to 1,000° Fahr. (or Cen e 
equivalents). Air having been confined hermetically at 
any: tem ture, though 60° Fahr. or Zero Fahr, or 


the confining substance weuld include more at a high 
temperature, than the cubic foot of a lower temperature, 
but that would not affect my pose; expansion of the 
internal capacity could be wed for. Is there any 


e would be most convenient. Iam aware that | Or 


(56621.) — Electric Light for the Optical 
Lantern.-- Would Mr. Wright, or any of * Ours,” who 
have had practical experience, kindly advise as to the beat 
arrangement for using an are light of from 2,000 to 3, 000 
candle-power, as I have been experimenting with the 
same, and find the heat so t as to crack the trans- 
paren or pecetive ? Would an alum cell placed between 
the light ahd condenser be best for cutting off the heat 
rays? <A rough sketch of beat arrangement would be 
esteemed.— Ano Lieur. 


[56622..—Ligħtniag Conductors.—What pre- 
cautions are nec „ or the things to be guarded 
against, in erecting a lightning conductor on a building ? 
Is it best to inaulate the conductor with glass, or to allow 
the conductor to rest in contact with the iron supports or 
huldfaste ? What are the best forms to use - the tape or the 
aolid round wire, or the round hollow tube form? What 
area will a conductor 80ft. high protect? As.uming that 
a conductor protects a circular area around ita base, what 
would be the radius of the circle in this base, when its 
height from the ground is 80ft.?— R. S. B. H. B. 


(56623. ;— Polishing Steel.—I have a lathe and a 
Ain. by lin. emery wheel; but when I grind flat 
steel it comes off in waves, requires draw-filing and 
much labour to flatten it again. Can semeone kindly 
explain how to grind a fist surface, say Jin. by 1iv.? 
Also what sort of polishing wheel and powder I should 
use, to follow the emery wheel, in order tu uce a fine 
even polish on such surfaces ?—Acinr. 


1580 24.J— Newmarket Direct Railway.—Can 
soy reader give me any information respecting the 
railway from Chesterford to near Six Mile Bottom ? The 
earthworks seem to be complete, and some bridges are 
bunt When was it s'arted, and why given up ?—Easr 

GLIAX. 


[56625.)—Steam--Will some kind reader show the 
working of the following problems: A pound of steam 
is led into 111b. of ice-cold water, what is the temperature 
ofthe mixture? Also jib. of steam is led into 121b. of 
water at 20° C.—what is the temperature of the mixture ? 
—Hor WATER. | 


[66626.|—Fermentation in Horehound and 
Hop Beers.— Would any of our kind reade.s help me 
out of my difficulty ? Being ina small way of making 
horehound and hop beers, I find that in, say, three or 
four weeks after bottling there is a kind of mildew on 
some of the bottles, and others with a dark brown 
substance adhering to bottle neek, which makes it look 
very unpleasant to the eye, and unpleasant to drink. 
Anyone, showing how to remedy the above, would confer 
a great bnonon a—Poor Brewer. - 


(66627.)—Thoma Microtome.—I should be obliged 
if any reader will give a 1 of this microtome 
which is said in your Scientific News column, of May 1st, 
wen to cut sections of 12,500 to the inch !— 


(56628.]—Heliograph.—I should fee! obliged if any 
of “ours” would explain the mode of working the 
heliograph ? The point I find a difficulty about is to 
waa 87 8 the flash of 3 7 is thrown 
wi upon a spot miles away from the o . 
I shouldalso like to know ifthe signals are APE SA 
dots as in telegraphy !—Maaisrze ARTIBUS. 


1566 29.]J— Hydraulic Ram.—Will any of our kind 

actical m ica tell me how I can make a smali 
yoru ram! I want it to force a jet of water 6 ur 
6ft. high. A rough sketch, with dimensions, will greatly 
oblige—A. L. 


(6668).]—Brake Failures.— What number of actual 


fuilures, under Class 2, are recorded in the Return, and is 


any information given as to the aumber of times any 
brake has been applied on any one day ?—Baaxs. 


{5€6681.]}—Photographic.—To Mz. LANCABTER on 
HERs.—Can I use with the }-plate camera, Le Meri- 
toire, one of Dallmeyer's a plate W.A. lens, also, will the 
camera require any alteration ? J should like to be able 
to use either lens if possible, and sheuld be glad to hear 
of a simple and effective method of fitting the lens.— 


for ascertaining hot air pressure i- how do hot air | G. F. G 


e 
8 manage ? —MonAzo. 


{66616.)-Greek.— Will some Greek scholar kindl 
say how the diphthong wy is to be pronounced in Gree 


words as «wvuTov for fauTov, and wurog for o aura 
in Herodotus, and Ionic Greek !—L. C. 


(56617.J—-Stained Skin from Wearing Black 
Stockin gs.— Will someone teli me of some soap or other 
means of removing the objectionable stain? Ordinary 
soap and hot water avail but little; please help.— 
BouxtTuornue's Brine. 


[566618.) - Salicylic Acid.—I bought some salicylic 
acid. It is flno and teathery in appe-rance, and always 
orystallises in fine needles after solution, it is very 
sparingly soluble in water. Haydon’s Scientific Dic.” 
says, sel. ac. is soluble in water, and crystallises in 


four-sided prani Can anyone show why there is such 
8 difference in what I read of, and what I buy !— Roz 
RUS. 


{56619.] — Oxy-hydrogen Blowpipe. — Steel 
Eurnace.—Couid 1 use for melting experimental 
lots of metal, say half a pound (or double) of iron ?—if 
s0, how should ene be made? A aketch would no doubt 


be valued 3 than myself. Would an oxy- hydrogen 
dlowpipe expensive to use? Any information 
weloome. How also could I construct a convenient 


furnace to melt lcwt. of steel ? How should I produce the 
blast, and what materials should I use, and what sort of 
crucible’ would be required only for experiments !— 
Moraszo. 

(56620.]—Steam Carriage.—I am desirous of hav- 
ing a small steam carriage for use instead of a horse, on 
the publioroad ; but am told the restrictions under which 
they are allowed · to run, are prac‘ically prohibitive. I shall 
be very much oonga for any information on the subject ? 
Aleo what sort of machine is best to have, and the 
probable cost of one atrong enough to carry two people up 
a stiff hill? Of course it must be silent, and show neither 
emoke nor steam, and be as little like a steam-engine as 
possible. I have thought it should have rubber tires, 
and the general outline something after the style of a 
brougham,—Srzam ROADSTER, 


(56682.)—Water Line.—In draughting the hull ofa 
vessel of 3,000 tons, or, say the Himalaya for instance, 
which is about 8,440, how shall I calculate for placing the 
water line? Should be glad if any kind reader can 
inform me ?—Vsrax. 


[56688.]—Hay And Corn.—Would some kind and 
able reader or Ours,” acquainted with the hay and corn 
business, kindy give me a few hints in the same? How 
to tell the weight of a hay rick by measurement. Iahall 
be retailing it in small quantities? Any information 
will thankfully be received by—Puxsevanance. 


(56634.]—Piccolo.— Will any reader be kind enough 
to give me particulare relating to a Boe hm piccolo ? lat, 
The length of each part of it; 2nd, the size and position 
A ey hole; Srd, the width of bore throughout? 


(56685. }— Clamp Burning.—Will some of our 
London readers help me with burning clamps? Having 
a lot of bricks made and clay mixed on the above system 
the man slipped off, and I am left to do the best I can 3 
Should breeze or cinders be put in the scintles underneath 
the three layers or strata ! and when they are burnin 
should the clamp be plastered at the sides and earthe 
in tight on the top as it burns 7— On 1x a Fix. 


(66686.]—A.ustralia.—What are the prospects for 
electrical engineer, telegraph, telephone, or electric light 
going out from this country to Melbourne? What 

ings are dear there, and what should one take—tools, 
clothes, books, are they dearer than here? Any advice 
will oblige—A. 


[66687.)—Electric Lighting by Batteries.— 
I intend lighting up a house with two or three Swan 
1C-c.p. lamps of 10 volts each. Would any cf our readers 
tell me how many celisof the Daniell or Bunsen form I 
should require to keep the lamps burning brightly for 
four or five hours per night, and what kind of solution 
to charge them with, and how many volte will a quart 
Daniell give off? I have five cells of the Daniell torm 
which, when not in use I remove sincs and cop » and 
when I leave them fora day or two the tops of the porous 


pots are covered with a kind of a metallic salt. Will 
any of “ Ours’’. tell me how to remedy this ?— Toon 
BaOIIXIXIũ. 

56688. — Cleaning Glass.— Would someone inform 
me, through the medium of your valuable paper, the 
best thing to clean glass negatives, windows, &c.! I 
have some shop windows, and have so far been using 
whiting and now and again water ; but somehow I can- 
not clean them without leaving them, more or lem, 
cloudy and dull looking. I think somehow there must 
be some composition or something that I could buy, 
that would make them look bright after cleaning. I was 
told some time ago that photoftapaets used some 
for cleaning thelr negatives clouding ; have ar 
for it in several places but cannot procure it ; perhaps I 
am wrong in the name.— W. J. BLAKEMORE, 


CHESS. 


— — 


AlL Communications for this department must be 
addressed to J. Pizncez, Langley House, Dorking. 
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White. 
White to play and mate in two moves. 


BoLUTION TO 937. 


White. Black. 
1. R-Q 4 1. Anything. 
8. Q or R mates. 


(Five variations.) 


NOTICES TO CORRESPONDENTS. 


Conzxor solutions to 936 Exon (a real beauty). 
A. 8. Olver, V. 8. Pochin Black too confined, conse- 
8 9 easy), G. J. ter, T. L. Robins, and 


„dy A. W. Orr, Rev. W. Anderen (Old Romney), 
RT 4 A. B. Webb, G. 


good), V. B. Pochin, 


1. K -B 5. 


Conrzor solutions to 988 by Strectgate (first move a 
little puzzling) and E. B. 


Raymoxp.— We are sorry you are unable to go on with 
the competition. 


G. R. W.—We do not know to what problem you refer. 
Please send the number with the two solutions, 


J. RusszLL.—Thanks for game. 


Resistance on Railway Curves.— What the 
precise effect is of a difference of gauge on curve 
resistance—and in fact, of all other modi oon- 
ditions—is still a matter of doubt, but theory and 
experience combine to indicate that, all other 
conditions remaining the same, the curve resistance 
is directly as „/ gauge" + length of wheel-base® ; 
from which it follows that a reduction of either the 
gauge or length of wheel-base alone will not materi- 
ally modify the resistance; but if both be reduced 
together, so that the rectangle of the wheel base re- 
mains always Raan the curve Free rand 
vary v nearly as the gauge. Approximately 
this condition obtains with standard and narrow- 
gauge rolling stock as now desigred, but whether 
or not practical conditions make it nec _OF 
expedient that it should be so, so that it is a legiti- 
mate, instead of merely accidental, advantage of 
the narrow-gauge rolling stock, it is profitlegs to 
inquire, because the Railroad Gazette says the 
direct loes of power and wear and tear from curve 
resistance is Supers) trifling matter, and 
any assumed difference in g capaaity— which 
is not often a very serious consideration, however 
for light traffic roads—may be easily oo ted 
for by a slight increase in the rate of com on 
for curvature—an increase which will hav} far too 
trifling an effect on the average gradient N make 
any measurable difference in the location or profile - 


May 15, 1885.. 


ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. 1,051. 


245 


ANSWERS TO CORRESPONDENTS. 


— — 


%% All communications should be addressed to the EDITOR 
of the Excuse Mecuanic, 882, Strand, W.O. 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
to queries, and when aoswering queries put the 
numbers as well as the titles of the queries to which the 


replies refer. 8. Nocharge is made for letters, 
queries, or r:plies. 4. Letters or per pigs ha for 


ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
te inquirers, 


The follo are the iuitials, &c., of letters to hand u 
be Dial one y evening, May 13th, and unacknowledg 
where :— 


Edward M. Neleon.—S. Stokes.—A Fellow of the Royal 
Astronomical Society.—An Amateur.—W. Hardie.— 
Upho'sterer.-S. Beeching.— W. D.—Telegraphist.— 
Theo.— Quantum Libet.— Millwright Apprentice. — 
Albert Turner 


A. Donen. (For methods of treating sciatica, see pp. 
412, 436, Vol. XXXVI. ; for syrup of phosphates, you 
must apply to the maker; but you will fod something 
about it under the head of Chemica) Food in back num- 
bers. Sco p. 78, Vol. XXXIV., for instance.)—OLD 
ScBscaipes. (They must be bleached either by careful 
peroxide ‘of hydrogen, or by exposing. to the fumes of 

0 rogen, or g e 
1 (Bather doubtful if 
ou should consult a medical man, who 
be in a position to form an opinion when he sees 
them.)—A. G., Putney. (Geometry and mathemati 
es, electricity, steam, heut, £e. We cannot 
aay about taking you for a time without a premium.” 
You will have to enter as an apprentice in the 


g sul 


ordinary 
T0 and in the latter | at 323, 
y 


ease a premium will de asked.) - S. GRERN- 
woop. (We have f 
obtained Bats on 
number of Fellows ; but you can obtain all information 
on to the secretaries of the societies.) —AxEn- 
awaka. (Possibly the portione paoro were not 
y covered. 2. Varnish or japan black. 
See advertisements of dealers in such materials.)— 
-8. T. KLIA. (If the q was received it was noticed 
im some way. We do remember the book men- 
; but if there is a work under that title you 
ht find it in the British Museum Library.)—Turrox. 
e do not know that it has reached a edition 
the lishers, 
probably you. The query is scarcely of sufficient 
terest 8 


to occupy space š 
Howanp. (We know of no work of the kind; but as 
you will see by the advertisement columns, you can 
now procure the membrane telephones. All the inf 


essrs. Triibner, Ludgate-hill, supply an 
ee ne eagle cook: We 


repeating the 

y’s stand is at the West- 
. No, we should call them 
ure alumina.)—J. G. Hopasow. 405 

Bower, St. Neot’s, Hun )—AMATRUR. ( 

indices ; the ing on the kind of 
tis ‘size?’ after the staining. See 
D- 871, Vol. XXXVIII.; Pp. 16, 64, 188, Vol. XXXVIL) 
Glatton’s letters on the Slide-Valve 
were in Nos. 995, 999, 1089, 1041.) —J. STOKER. 
& It is a Railway Sub-office in 
and appears as such in the Postal 
1 ‘se “Treatise on Brewing,“ 
; work recommended by the cor- 
respondent named. Herbert's Art of Brewing,” pub- 
A. hed br i author at Burton-on-Trent, is a useful 
work. re is also a treatise by Levesque, and another 
Tizard.)—W. HowzLL. (What engine do you 
Surely the dimensions ha 
do our best to weed out swindlers ; 

of name and address, 


We are glad you 
caught. Readers should 


before ba get their and shuld in all cases 
Temit by P. O. O. e payable ten days after date, and 
then, if the goods do not arrive, stop paym:nt of the 
order.)—Aw Evxocish Macuanic. (No good is done by 
de g the defects of Qe brakes, and then asserting 
in general terms that a brake existe which avoids them 
all, and that if Mr. Stretton likes you can give particu- 

You can do thi, privately if you like he appends 


his address to many of his letters; but it is “probable 
be knows it already; or you can send us a sketch and 
deseri 
gab 
parent e invention, and then seek the aid of some 
ep 

of “e other newspaper.)—G. R. PosTLETRWA1TZE., (In 


— 


USEFUL AND SCIENTIFIC NOTES. 


Shrinkage of Paper.—At a meeting of the 
North of England Institute of Mining and mechani- 
cal Engineers, a paper ‘‘On the Shrinkage of 
Paper, was read by Mr. C. C. Leach. It con- 

ined an account of experiments upon the shrinkage 
of different kinds of wing paper made under 
various conditions, and shows how very capricious 
is the behaviour of this material under the ordinary 
conditions to which it is subjected as a medium of 
plotting and mapping. The mode employed b 

e yo in sho ng the 5 mae o 
accurately u paper e en upon 
distances om a scale rr 120 chains, a 
wooden scale being chosen as much less liable to 
alter in length than an ivory one. The following 
are the conclusions arri at by the writer: 
That machine - made papers vary lees, and less 
unequally, than hand-made sheets. That mounted 
paper varies much more than unmounted. That 
new paper, and especially new mounted paper, 
varies more, and more unequally, than older, and 
older mounted plans. That papers, mounted or 
not, and ir ive of age, continually mr 
No two plans vary alike. Daily and yearly 
variations are similar for all plans. Making a scale 
on the paper, as an accurate standard of measure- 
ment, is all but useless, as different of the 
same plan vary in size so differently at most times. 
The very uneven and changing alterations in the 
sizes of plans, which twist the base lines and other- 
wise affect their eon accuracy, are of sufficient 
importance for the extent to be ined, and 
if practicable, for some means to be devised 
obviating these variations. 

THA contract for the supply of telegraph instru- 
ments and batteries for the next twelve months to the 
Manchester, Sheffield and Lincolnshire Railway 
Company, has been secured by Messrs. Blakey, 


7 
for 


rail — ] appara resistan 
eral beating = un; Part II. cleotric’ bells, 


. alectric-light machinery. 


Very Workman connected with the Building 
e sinat nan FRIDAY, “pice outro 
t 333, Strand, Londen, W.C. i ' 
“THR BUILDING NEWS" is the Princi 
Arehitects and Builders, and has the 
Journal in the kingdom. 


Journal 
ten g renate 
of any 


Workman sheuld insist on “TEE BUILDING 
NEWS ” week at his Clab er Coffee Heuse. He will And 
Tenders’’ for new work in it every. week thas iz 


W an abeut his trade; te 
write te the Bditorif he hae any suggestions to make, and te 
1 when he wants werk. 

The charge for Advertisements fer Situations is On Sahfiling 
toe Twenty-four Words, and Sixpence for every Right Words after 


TERMS OF SUBSCRIPTION. 


PAYABLE IN APVANGS. 


Ga. Cå. for Six Months and lis. fer Twelve Peost-free t 
S 
1 teil, ise. 14.; to Wow Besant, , the West 
—— 1 Nova heetia, Natal, er any of 


after ption. If back numbers are 
required te completo velumes, they must be paid for af the rate of 
A. each copy, te cover extra postage. 


IV., VII., XXVI., XXVII., XXX.. XXII., XXXIII 
IN., XXXV.” VI., XXXVÍIL, xXx 

X. Sound i» cloth, 7s. cach. Pest free, 7s. 94. 
XL. new ready, price 7s. Peet free 7s. dd. 


1 
* , 
ee e ETE 


Indexes tee Vols. I. 


Bubeeribers receiving their ce 
wested to observe that the 
be subscription is å will de ferwarded te 
per, as an intimation that a fresh remittance is necessary, if 
is te continues the Subscription. 


Epps’s Oooea.— Grateful and Comforting:—* By 
a therough knowledge of the natural laws which vern the 
eperations ef digestion and nutrition. and dy a careful applica- 
tion of the fine properties of well-selected Gansa, Mr. EPP has 
provided our breakfast tables with a deieately favo ver- 
age whieh may save us many heavy doctors’ bills. It is dy the 
judicious ase of such articles ef diet that a constitution may be 

dually built up until streng enough tv resist every tendency te 
1 Mundreds ef eubdtic naladies are floating aroued us 
ready to attack wherever there isa weak poiat. We may escape 
many a fatal shaft by keeping ursel ves well fortified with para 
diood and a property nourished frame. — Gel Sorose Gazette — 
Mase simpiy with water or milk, Seld mer A ets, 
labelled—" JAMES EPPS CO., Hemeepat om iste 
Lendon.“ — Alse makers of Chocolate Essence 


and 
Eppe's 


CHARGES FOR ADVERTISING. 


Thirty Words ee ee es ee ee eo oe 8 6 
Every additional eight words. . eo ee e, re | 6 
eens Fags Aeverceoment Five for the fret 0 
afterwards 94. per line. . One 8 
line. Ne front or peragraph advertisement 
than Five 8 for series of more than 6 
insertions may be ascertained en application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—fee 
2. 


4. 

Twenty-four words ee ee oe ee ee «26 3 
For every succeeding Right words ae ©. 09 8 
ADVERTISEMENTS in the SIXPENNY BALB SOLU Es: 
Sixteen werds 6 7 
Yor every succeeding Right Words os oe 06 


eg It must be borne in mind that Be 


advertisements 
eau im the ™ 


Bale Pin Rote AT 8 


The address is incladed as part of the advertisement, and charged 


for. 
Advertisements must reach the office by 1 p.m. om Wednesday 
te ingure insertion in the following Priday’s number. 


Holloway’'s Pills are particularly recommended to 
persons of studious and sedentary habits, who graduelly fall into a 
nervous and irritable state unless some such alterative and restora- 
ed 75 Kanaa needa he, W and mene! 
apathy quickly yield to them, an ey regulate è capr. 
appetites and nf bowel irregularity. 


OUR EXCHANGE COLUMN. 


The che Bachange Notices is 8d, fhe 24 words 
ee at cane 


Good Value Offered (cash or instruments) for all 
kinds ef sound er repairable entifie Appliances.—Oariatst 
Scivace De Chenies-street, near British Museum. Betablished 


Wanted, set mo Castings, about 150 c.-p., in 
exchange for rint Bunsen Calla.— R. Tuoanton, Hindpool-road, 
Barrow-in- Furness, 

“Flute Music,” in exchange for C. Nichelson’s 
Pot-pourri and Weidner's Portuguese Air, flute avd plano. One 
or both.— Particulars, J. Dickson. Atlantic Avenue, Belfast. 


Double Dark Slides (2), quarter-plate, nearly new 
BExehange turning tools, or offers.—J. T. sxinnnnz, Turner, Chase- 
road, Southgate, London, N. 

Wanted, 52in. Olub, Humber, or Invincible BICYCLE 
in exchange for Lathe by Milnes.— . Unpsaweop, heveriey. 


What offers in exchange for Orguinette, almost new, 
cost £3 lbe. ; and rouud Brass Clock, cost 10s. éd.?—Haapixe, 
196, Holloway- 


Good Stereoscope, cost about 30s., with slides. Will 
1 for Opera Glasses, Microscope, &c.—Haapixo, 196, 
oway. 


Any offers for Dolly Varden Sewing Machine, a few 
missing ; also set of 13 Belle on rod. best beli metal ? 
ARDING, 19%, Holloway road. 


Tricycle wanted; can repair same. Exchange 
Singer's Sewing Machine, new, cost 8s. ; ‘Cyclo Machinery,’ 
60s. ; 100 Erotlien Mucmanice, 66 * Bngineering Review.“ — T. 
Patuna, Keston, Kent. 


“En glish Mechanic,“ Vols. XXXIV. XXXV. 
XXXVI, XXXIX., XL, uabound, complete. Exchange.—H. 
Corine, Canteroury. 


Bichromate Batteries, 20 cells, with filtering 
arrangements, Price £i.—8. Coorza, Brookfield, Heaton, Boitoa, 


Wanted, Knowlede e.“ unbound, to date, in ex- 
exchange for ‘ Popular Educator.” 6 vols., cloth, or 7 vols, 
Charlies Dickens.—T. B. B., St. Chad's Parsonage, Derby. 


le, S2in., strongly built, painted and bright; too 
aoe Sauer: Omer is. dia Paik rood. King z. hill Wednes- 
bury, Staffordshire. 


Coil, with mary and secondary currents s 
aon edi oal Coil. 5 ee _ What offers 72. 56, New 


Kent-road, 8. . 
ubber Stamp-Making Apparatus, also four 
d Type. and ali complete. Ex Led for Silver Lever 
atch, or a Concertina, chromatie scale—F. Haaareox, 8a, 


South well-street, Liverpool. 


A Sledge-Wyatt £2 10s. H Dynamo, quite new. 
in 5 aes with ve Mand nae cea niles What 
offers Apply. Rev. W. Vuvznzse, 8. Oswald's, Worcester. 


Wan Bicycle, 53 or 54in. Exchange DOUBLE 
Gun, Decale ite: tase, and fl s Harmonifiate, or 
Thomas's Shoemaker's Machine. —. „G. Braxcar, Kich- 
mond, Yorks. N 


Pedometer, hall-marked silver cases. Exc for 
eee? or Value to 286.— M. Brans, 153, Grove- street. Liver- 
poo! 

Oarriage Gates, 2 pairs, wrought fron frames, with 

ge 4ft. ein. b on. Bx- 


Fast sailing Model Yacht, 25 inches long, fore and 
aftrig. Exchange for Telescupe.—J. H., 13, Mill-street, White- 
haven, Cumberilead. 


“English Mechanio,” Vols. XXIV. to XXIX., and 
art XXX.. with indexes, undound and clean. What offers ? 
Laything useful. W., 62. Vilia- street, Walworth, B. B. 


Lathe, Gin. centres, back-geared, and compound slide - 
rest. Exchange Tricycle or offer.—16, Riley-street, Bermondsey. 


Circular Saws, 12in. to 15in., grindstone in iron 
frame, with fast and lovee pulleys. Exchange offers.—i6, Riley- 
street, Bermondsey, 


Booth's Mitreing Machine for making pioture 
frames, &c., Pho pic praia Ap tus, Sanaries. Bx- 
change for Micro Objective, Lathe „ Fiywheel, and Crank, 
Electric Heli, E:ectco-Motor, Dynamo.—Rvap, 166, Wyndham- 
road, Camber well, 8 B. 


I have an 8} by 63 bellows body Camera, with latest 
328 aie ba dex ana e 
near ; case o phragme. : - 
change fr 00 steam Eegine aad doller combined, or offers. 
C. H. Harca, Alderley Edge, near Manchester. 


Horizontal Engine. 11 by 2, link motion, locomotive 
doller. steam ! Bagin : id 48. alle Test, launch bull, or offers. 
GBA nnr, 26, Holy well - street, Stad. 


246 


ENGLISH MEOHANIO AND 


! WORLD OF SOIENOE: No. 1,051. May 15, 1886, 
es 


Wanted, 5 o.-p. Lamps (Swan’s), for half-horse En e 
Castinoas, cylinder, piston, piston rod, chest cover, eccentric and 
nished base, cylinder covers unfinished ; cost 


rod, cross head. all fi 
rough, %s.—Below, 


What cash offers for Cylindrical Blectric Machine, 
8 by 5, with multiplying wheel, or will exchange for Lamps. H, 


Howz11, 61, High-street, Peckham, Lendon, 


Wanted, good 6in. Slide-Rest. Exchange DYNAMO 
superior finish.—J. 


Brecraic Mc, with 10in. armature, 
Bamsen, 12, Bessborough-street, Londen, S. W. 


“ English Mechanic,” 170 numbers, from February, 
resent date. Exchange for anything useful.—A, WELLs, 
es. 


1882. to 
80, Westorn-road, St. Ann’s, Lew 


Cornish Boiler, half-horse, 


certina, 25 offers.—Omanizs WALTER, Sprin 


Somerse 
Photographic Dark Tent, cost £6. 


Apparatus and 
photographic, or any 
ge. 


Wanted, Leg or Parallel Vice, 


3 inch jaws. Offers.—Tnos. Fawcus, Swalwell R. 8. O., Co. 
urham. : 
Small Gramme Hand amo and two Lamps, cost 


£8, used once. Exchange for 
usefal to value 258.—8. Munt, II. Augusta Terrace, 
street, Weymouth. 


“Life in London Streets,” Illustrated * Proc- 
„Lite of Garibaldi,” 


tor’s Flowers of the Sky,“ illustrated ; 
8 plates; all new. Offers,—N Otracy, 109, Linaker-street 
u 


Tera good Bicycle, or offers.— W. Savunpzrs, Dickleburgh, Nor- 
olk. 


PŮ 


THE SIXPENNY SALE COLUMN. 


are inserted in this o, af thé rate aj 


Ae 
Sd. Sor the frot 16 words, and Gd, for every suscseding 


Mir. and Co.. BristeL 


Insulated Wire Table, showing 
Si Coy :- 


eorrect to ten — box, sopper poles, g "ea 


DEAN, and 


Influence Machino.—Sole Manufae- 


Oo., Bristol. 


Wimshurst 
turers of Improved Pattern. Numerous testimonials as te 
thorough eney.— Ke, Maxpnam, and Co., Bristol. 


Galvanometer Oards, improved f. 
ordinary combined, Spin., Sd. ; din., lod; An., 1 free —A: 


` Write for King, Mendham, and Co. large new 
and reduced Prioe » post free 4 stamps. 


. Ontllsing and Re i 5 E 
Speciality in nickel-platin quotations on application, 


Bpecial 
Send one stamp for price list. Bmall obs attended to per return 
post.—Mozais Conan, 12, Kirkgate, 19543 * 


Fretwork.—I. Iustrated Catalogue ef every requis: 
and. 4 miniature designe, 4 stamps. —HAAenn Bros., Settle. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies“ 
Dretses, Mantles, Boys’ Sulte.—Hewirr, 27, Winfield Mount, 
Leeds. Patterns free. 


Electrio Depot, 10, Deansgate, Manchester.—Electric 
Breast Fins, 366. Blectric Bells, 4s. Induction Coils, 8e.—Mircan, 


Billiards.—Great success of Thorpe's Patent Auto- 
matic Cue Tips. Cannot fly off. Cues retipped instantly. 


Billiards.—Excellent testimonials from Roberts, jun. 
champion, aad other professionals. £5 per week easily earned. 


Billiards.— District Agents wanted. Send 9 stampe 
for particulars and sample cue end fitted with patent. 


Billlards.—Five Shillings for sample cue, also fitted, 
and 3 extra tips. Thousands already in use. 


Billiards.—apply to sole representative for United 


Kingdom.—A. W. Moroan, Lancaster Avenue. Fennel-street, 
Manchester. 


Hard Vulcanised Fibre for Magnet Heads 
Mosse and MircxzII, 68a, Chiswell-etreet, London, E. C. 


Hard Vulcanised Fibre for all kinds of insulation. 
—Mosszs and Mircxzl, ca, Chiswell-street, London, B.C. 


International Inventions Exhibition, East 
Avenue, Group 31, Stand 1683.—Mosexzs and MiırcueLL, 63a, Chis- 
well-street, London, X. C. 


Tudsbury and Sons’ „High Tension “ Wimshursat 


M cn IS, with Compound Ebonite Plates. List, one stamp.— 
- Bdwinstowe, Newar 8 f . 5 


Oat Gut.—Gut Hooks and Eyes for lathes and ma- 
chinery.—Jamuzs BrLLABRS, Regent- street. Leicester. 


Bellaers Gas Stoves, 1s. 3d., 2s. 8d. 38. 3d., for 
Olling. Breakfast stoves, Ss., 118., 148. d. Send for lists. i 


2 Microscopic Slides, in box, very cheap. Liet 
sent for stamp. — Wet, Dalmatn-roaé, Forest H 


Mioa, otherwise Talc. —RICHARD Bak 
Mincing-lane, London ER E CoS, 


Violin for sale, magnificent solo instrument, suitable 
for lady or gentleman, jabelled “ Antonius Stradvarus, Cremona, 
1690, 1 mounted bow, enly 258. Sent on 


approval with pleasure.—Mrs, Á 
Clerkenwell. 7 Mre. Jonze, . Myddelton- street, 


To Oapitalists.—An Inventor seeks a Partner to 
assist him in manufacturing a small article of peserat use by all 


machinery users. V little plant r Apply im first 
instance to J.C., 3, Gla ding-road, Manor ark, E. Peiz = 


Patente, | Designs, and Trade Marks. — For 


articulars wert ch ; i 
et n ry oe bi apply, Q. L., Technical surean, a, 
Tricycle Wheels, Bicycle Wheels, and Fittings 
Wonderfuliy cheap. Ale fi safety Bi -W. 
and Co., W. e Or daſety Bicycles.—- W. Gwinnart 
Lathes, Lathes. Cheapest and best. List, 2 stam 
Nothing, equal at price.—Rousinson, Somerset-road, Sheffield. 8 


100 Foreign Stamps, including Brunswick, Ceylon 


t, Gr Luxemb _ 
Direct 4 Greece, Luxemburg, free 7d.— HTT, Foley 


internally fired, grand 
fittings, equal to new, bargain. Bxchange Bicycle, English Con- 
eld, Wellington, 


Chemica] 
pper Still, cost £9. Wanted, Magic Lantern, 
wseful offers.—Brpz, Belbroughtor, stour- 


latter preferred, 23 to 


ed Motor Castings, oranything 
Franchise- 


port. , 
Half-plate folding Camera, two double slides, new ; 


Intensity Coils, Mierephenea Anse. 


— eet, 


t and 


Patent Spiral Grip Letter Racks. 
E Parcels post, ls. 3d.—ILrs, Highgate- street, Birm- 
gham. 


Pumphrey’s Pocket Tripod. for cyclists, professional 
e May de had on 
Illustrations and testimonials free.—Pumrunzy, Stan- 


and amateur photographers. 
approval, 
hope-street, Birmingham. 


rfectly rigid. 


` The Camera and Lantern, with three instantaneous 
photographs ; gives full instructions in thelr production ; 6d. post. 


Camera and Lantern Apparatus, dispenses 
with multiplicity of eden; 36 plates carried, changed any where.— 
5 


Pumpnasy, B on, 


Pumphrey's Hydrostatic 
taneous or timed exposures; 10s. 
uRrzY, Stanhope-street, Birmingham. 


Col. Ross's Patent Filter Pipe, price 1s. 6d., post free 
1s. 84.—G. DzaL,7, Holborm Viaduct, London, E.C. 


The Pipe of all Pipes. Price 1s. 
Ia. 8d.—See above. 


Patronised by the Prince of Wales. 


post free le. 8d., at above address. 


Shutter gives instan 


Recommended by the EXGLISH MECHANIC. Price 
le. 6d., post free ls, 8d.—G. DuaL, 7, Holborn Viaduct, London, E.C. 


Col. 


A Sure Cure for Dyspepsia and Heartburn. 
Ross's Patent Filter Pipe.—See above. 


Selling by Thousands. Try one if you have not 
8. 6d., post free Is, 8d.—@. Dua, 7, Holborn Via- 


seen it. Price 
duct, E.C. 


Smeked all the World 
Pitran Pirz. Price 18. êd., post free le. 8d.—See above. 


Beware 


We sell only Col. Ross's Patent. 
G. Duat, 7, Holborn Viaduct, London, E.C. 


Col. Ross's Patent Filter Pipe.—Look ont for 
it at the Inventories’ Exhibition ; meanwhile buy one of ue.— 


. Dat, 7, Holborn Viaduct, London, B.C 


— — ee Gompany, 36 an 


Dynamo Wire, Is. 2d. 
per mile. Pushes, 4s. per drack uie Company. 


Leclanche Cells, best. 
No. 3, 2s. 6d. per dexen.—Kinzric COMPANY. 


Electric Bells.—Best quality, workmanship, appear- 
ance and value in market, 40s. per dosen.—Kineric Rneinkxaine 


Courant. 
Maiche Patent Battery.—Best yet 


Circulars and Scientinc Reports post free.—Kinsric Boose 
no Courant. 


Electrical Supplies. Wholesale only.—KI—NETIG 
37, Brooke-street, Holborn. 


Exo:inzzaine Coxranz, 36 and 
London, E. C. 


Devonshire Cream, delicious, b 
fugal process. Parcels Post, Id., 18. 6d.—@. 
Martock, Somerset. 


Planing, not excecding 10in. by 10in. by 8in.—B. W. 


Cixao, 18, Belinda street, Huualet, Leeds. 


For Model Work (wheel-cntting in brass only) ; also 


Boring, Turning, aud Screw-Cutting.—Creeo, as above. 


Piles cured at once by using Dr. Farquharson's 
Remedy. Free by post for 28 —2, Standish-estreet, Burnley. 


Electric Bell, Battery, 
carriage free, 98.—A. Bnarro, Urmston, Manchester. 


Electric Bell. 4s. Leclanché Battery, 2s. Bichro- 
mate, 3e. Coil, 66. Wire id. per yard.—As above. 


All Parts and Fittings of the above cheap, with 
instructions for amateurs te constract.—As above. 


Min. Wray Telescope. excellent definition, good as 
now. objects and iull particulars.— T. Crar sax, Aust wick Hall, 
neaster. 


Copying Ink Pencil, new patent indelible, Cam 
action ; best ever imtroduced. Warranted to wear well. Post 
free 7 stamps.—Punxxas, 37, Huntingdon-street, Kingsland. 


Profitable pursuits in Leisure Hours i-Blowpipe 
ana Laur combined, handy little instrument for blowing juints ; 
every requisite ; book of plain instructions ; in box, free 4s. 6d. 


Soldering Apparatas.—Soldering Iron, Heating 

mp, solder, every 5 book of instructions, perked in box, 
3s. 9d. free.—J. Irvine, 14, Queen-street, Gravesend. 

Boiled Oil quick dryer. something new, full working 
instructions, a.—J. Mesar, 6, Hamlet- street, Bootle, Liverpool. 


Desmometer, giving at sight weights of rivets and 
bolts of any size and length. Useful formule, is. 64.—W. Sraragx, 
76, DeGrey- street, Newcastie-on-Tyne. 


Oxygen Gas, compressed in cylinders, handiest and 
safest Ad limelight.—CLaARKSON, Coupan Gas Chemist, 
Bartlett's- buildings, E.C 


alte 


Oxygen Gas, compressed into iron bottles, liquid 
ene and carbonic acid.—Crarxson, Compressed Gas 
emis 


Oxygen Gas, compressed into iron bottles; prices 
On spplicution.—CLaRrxson, 28, Bartlett’s- buildings, Holborn, E.C. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. CLARKSON, 28, Bartlett's- buildings. 


Eyepieces.—Huyghenian of any power to fit any 
telescope, 158. each. Sun Diagonals, £l. Star Diagonals, 30s. 


Astronomical Telescopes, second-hand, by best 
makers.—CLaRr xeon, 25, Bartlett's-buildings, Holborn, E. G. 


Model Steam Engines made or repaired. Separate 
fitted up, beilera made t> order.—Lucas and Davizs, 21, 
arles-street, Hatton-garden, London. 


Tricycle House, full size, portable, hold two bicycles, 
£5 10s.. carriage paid.—X., 7, Clarence-street, Liverpool. 


A few Gramme Dynamos for sale, cheap.— WALKER 
and OLLivgR, 195, Severa-rvad, Cardiff. 


Electro-Motors from 25s. No dead point. Battery 


equal Bunsen’s. No fumes.—Watxzr and OLLIvgs, 


Leclanch¢ Cells, Manganese, Sal-ammoniac, Bichro- 
mate Belle, Wire, Pushes. Wholesale and retall.— WaLEIR and 
LLIV DI. 


Dynamos repaired or rewound. Advice given. Com- 
petent men sent to all parts.—WaLxer and OrlLivzx. 


Send for List of Switches, Indicators, Telegraph 
Instruments, Parte, &c., for sale, cheap.— Wacxur and OLLIYBR. 


Lamps, 42 and 59 velt, Swan, £3 168.—H. HEWITT, 21 
Westbourne Park-cresceng, Paddington, W. 


: Leclanche Batterios.—No. 1, 15s. 6d. ; 2, 188, (d.; 
7 


22. Cash.— Address us above. 


“ An invaluable 


Illustrations poet free. Pn 


6d., post free, 
Price 18. 6d, 


ever.—Ool. Ross's Patent 


of Imitations, useless and frandulent. 
Price le. 6d., post free, 1s. 6d.— 


36 and 
r lb. Line Wire, 29s. 6d 
No. 1, 168,; No. 2, 19s.; 


roduced. 


improved centri- 
CLL, Manor Farm, 


Push, and 30 yards of Wire, 


Coca Leaves.—The Bolivian Consul-General bas sent 
a e testimonial this week in favour of their stimulating 
properties. 


Coca or Ouca Leaves.—Many M.P.’s and Clergy- 
pend cake them constant?y. To Cyclists they area positive ne- 
e 7. 


Persons afflicted with Indigestion should chew 


8 instead of eating a hearty dinner, and they would soon be 
cured. 


Coca Leaves. — Sample packet, with medical 
and scientific opinions, 13 stampa—Muaaxs and Co., 17, New- 
castle - street. Farringdon-street, E C. 


New Time.—Alter your Clocks and Watches. Twelve 
Sets of Figures, with instructions, 6d. W EELER, Preston, 


Ww for sewing machin organettes, 
dee Bs., in. "fit ene 3 HAI. 
an pee ed Designs; sets 
Bd 3a. ; gas tings. 60. N 4d.— WIII II, Engineer. 


Water Moters.— Complete ene horse-power, £9. 
Half, £6. Quarter, £4. Eighth, £3.—Tuowass Winz III. Presten. 


Dynamo. S. BOTTONE has one second-hand, price 
£1. Lights a lamp, drives motor, works coil. Warranted. 


Standard Ohms.—8. BOTTONE has a few of these 
on hand, price 2s. 6d.—Stanley-road, Carshalton. 


Wheatstone’s Bridges—S. BOTTONE can also 
supply a few of these, price ba. , post free. 


Lathe, 54in. centre, self-acting, with change wheels, 
£9. Boller, vertical, about lį-borse, £6. Combined Engine and 
Koller, 2-horse, £15. Blide-rest Lathe, din., £6.—73, D -road, 
West Bromwich. 


Pianofortes by all makers at 25 
count.—Davnczr, Stroud. 


Pianoforte.—A good Pianette, walnut, warranted, 
14 guineas.—Davacar, Stroud. 


“ See-Saw Waltz, post free, 1s. 4d. All music at 
one-third marked gae post free.—T. W. Davrcrr and Box, 
Music Sellers, Stroud, Gloucestershire. 


Dynamos, 5 and 10-light, warranted, to be sold at 
cost price.—Letters, Warws, 39, St. J ohn's-street-road, B.C, 


Halee’s 12-guinea Galvanic Battery, complete, 
price 4$e.—8 ey 20 »Montpelier-road, N.W. 
eadying rods, 4 


Dollond 4in. Telescope, finder, st 
powers, &., cost £75, price £25.—8., 20, Montpeller- road, N.W. 


Hardy British Ferns, including Polypodium, Semi- 
lacareum, Lastrea mula, Regida, Oreopteria, 5 
Colina, Athyrium, Lobatum. Aspleniume. Marinum, iride, 
Ceterach Crenatum, Parsley. Beech, Oak, Calcareum. Veneris, &c. 
18 Assorted Varieties. Is. 6d.; 20 large Rockery 


3 60, 
ds ôd., 100, 88.; botanically named, carriage paid.—Joun Beane, 
Fellaide, Kendal. 


2}in. Astronomical Achromatic Eyepieces, garden 
pand, e., perfect, 3% j Bateman’s 42s. microscope, 180.—As 
ow. 


Half-plate bellows Camera (Ross), portable stand, 
double back. Stamp.—FrtLLER, 228, Grays Inn-road, London. 


Genuine bargain.—Splendid Beam e, With 
large cylinders, governing balls, throttle valve, y wheel, and 
hot air chainber, cost £9, will take 7Us., or exchange tor anything 
useful.— E. Wacstarr, 6 Hale-street, Islington, London. 


Dynamos, Jones's Patent, 2,122, working at 12, Old 
London, in Interpational Inventions Exhibition. Motor Cast- 


ings, 3s. a set.—H. Jon 8. 
Formulas Worked Out for winding Dynamos 


from 10 ¢.-p. to 500 c.-p., 6 stamps each.—H. Joxss. 


amo Casti Jones's patent H: 8 c.-p., 5s, 
* : 20, 6s. 6d. ; wh 10, iéa. aset. eee 


Dyna finished: 8 c.-p., 303. 3 16, 36s. : 90, 40s. : 
39, 50s. ; 70, 1000 —— Jones. Pe ” a ý 


Dynamo Armatures of above wired after fitted up 
ls. each, own make, warranted.—H. Jon xs. 


amos for house lighting. — Jones's Patent 
Laminated Fields and Armatures, 5, 6, and 7 lights, £6, £7, and £5 
each.—H. Jenze. 


Dynamo Machines Repaired. Moters, with 
Wire, 68. 64.—H. Jonze, 48, High-street, Lambeth, 8. B. 


Euphonium, 4 valves, by Antoin Courtois, C and B 
flat, in good order, in lockup case, complete, price 3 guineas.— 
B. Gairrin, Lambourn, Berks. 


Instructions in Tallow Melting, Refining, Lubri- 
cating Greases, Olis, Belting Grease. Hot Neck Grease, Heald 
Varaish.—G. D., Walter-street, Clayton, Manchester. 


Instructions to make Gilders’ Glue, Papermakers’ 
New Glue Size, Glue Size Substitute.—G. D., Walter · street 
Clayton, Manchester. 


Instructions in Refining Oleic Acid, Alizarine Oil. 
Turkey Red Oil fər Dyeing, Soluble Oil.—G. D.. Walter-street, 
Clayton, Manchester. 


Are Lamp for small dynamo, warranted to work with 
low power, free 66.—Addrees below, 


Arc Lamp.—Working Drawing: for above, free, 8d. 
—Hasooop, Hazelbrook, Buccleuch-road, West Dulwich, 8 E. 


Hand Drilling Machines, drill jin. holes 6in. from 


edge, from 25s.—S. Bxscnino, Mareham-le-} en, Boston. 


Stylographic Pens! Stylographic Pens! ! Stylo- 
graphic Pens!!! Only few left at 3s., postage, 1d. Each pen 
1 Post free, 28. 1d.—H. Jonze and Co., Viaduct-street, 

n on, 0 


Dynamo, new, laminated armature, lights 7 tens, 553. 
Great bargaine—J 7 South -cottage, Thurlow-park-road, Dulwich. 


Electrician,” last four volumes, unbound, 14s. 6d. 
—Above. 


to 38 per cent. dis- 


Microscopes (Binocular and other). All kinds of 
Apparatus, Doudle, Triple, and Quadruple pee Pes to the 
trade. Stamp for list —R. G. Mason, from J. Sw ft, 24, Park- 
road, Clapham, London, 8.W. 


Model Boilers of copper. Low prices, All sorts. 
3755 Teduiremients for price.—-Monroomeny, Btanners-strect, 
reen E 


Howe treadle Sewing Machine, warranted in per- 
9 working order. Price 30s.—E. Gooprzax, New-road, Spald- 


Batteries (Leclanche).—No. 1, 12s. ; No. 2, 16s. ; No. 
3, 18. per dozen. Carbons, No. 1,33. ; No. 3, 38. 


Single fluid Bichromate Stone Jar, 5 by 4, 2 
3 é by 3, witn acrewa, zinc amalg, with screw, 5 by by 2, 
each. 


Bunsen's from 1s. 3d. each, No. 2 Richromate, 1s. 8d. 
stone cell, 6 by 4. Carbons,6 by 3 dy 3,38. dozen, List, Id. 


Carbons Ont any size or sùape ; zinc at 4d. per Ib.: 
Pebble Carbon, id.—Gzo, Ra DIe and Co., Elec triclans, Lans- 
down-street, Birmingham. 
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Thought- Reading. Ilesmeriem, Ventriloquism, and 
Ciairvovance, complete instructions, 8d. each, All four, lid. post 
free. Success certain. Never fails.—G. Manavis, Alibuilowgete, 
Ripon. 


C. Pilkington, 32, Sackville- direk Piccadilly, W., 
Magic Lantern Artist and Photographic Colouri at. 


Magie Lantern Photograph Colouring. finely 
and artisticaliy done. les. per dozen. Special terms te the trade 
on application.—C, Pitx:noton, 32, Sack Ville-street, W. 


Chemical Apparatus, wholesale and retail, for 
colleges, schools, and chemical works. New catalogue of 90 pages 
and 500 clear illustrations, post free, 34.-—-Wittiam Hus, 
1, Lothian-setreet, Edinburgh. 


Chemical Apparatus. — Catalogne, 90pp., 500 
Miustrativns, posted d.— W. Hunz, Lothian-street, Edinburgh, 


Photographic Apparatus and Chemicals for 
fessionals and amateurs. See new illustrated catalogue, post 
Hon, Lothian-street, Edinburgh. 


Brazilian Pebble Spectacle Glasses, rough slabs or 
polished.—Hicxaap Bacar and Co., 0, Mincing-lane, London. 


Brazilian Pebbles and : Crystals.—RICHARD 
Baxar and Co., 9, Mincing-lane, London. 


Wica. otherwise Talc.— RICHARD BAKER & Co, 9, 
Mincing- lane, London. 


J ocot Pivoting Tool, in case, for sale, nearly new ; 
only 18. 64.—Hiusr, 34, Union-street, Oldham. 


Block Letters and Figures (bronze) for 
founders, engineers, «c., in wiae, medium, end extra condensed 
ee from le. 8d. upwards. Joe. Lianzr, Langton road, 


First four volumes “English Mechanic,” 
monthly parts, 86.—G. W BsssLay, Waterloo-road, Aldershot. 


Tourist Telescope, with extra eyepiece and sunshade, 
76. 6d.—Buvyrmam, Connaught road, Walthamstow. 


Gravet’s Slide Rule, recommended by H.M. Govern- 
ment officials. Write for prices and testimonials.—Sole Agent, 
Parnas, Kenson's-bduildinge, Leeds. 


Microscopic.—Well mounted Slides, 6d. each ; 5s. 
Etar List and sample, 7 stamps.—TuRrNELL, Victoria Pharmacy, 


in 


Boiler, 2-horse, inside flue, good order, £4 10s, Photo, 
3 stamps.—M., 14, Church-street, Uldbury, 


Scottish Scenery Photographs, 7in. by 4in., extra- 
ordinary value, 4d. ench.— Address, Tuoro, 182, Trongate, Glasgow 


Treadle Fret Machine, complete, wrought iron 
frame, large pattern, book, 17s. od.— Xam, Bazaar Office, Bly. 


Drill, rapid adjustable, for Lathe or Bench, takes in 
Hia., lus.—Xam, Bazaar Office, Ely. 


Water Meter, hin. (Siemens’ patent), by best maker, 
new, perfect, 2ls.—Xam, Bazaar Office, Bly. 


Fretwork Patterns.—Will give some splendid 
albeit to every applicant, | stamp.—S. Brouckwar, Mari. 


1. Protectors.—Moving Garden Cat, 21 stamps. 
ma etal Anemometers, 45 stamps.—Hsct, Metaliurgist, B exiey 


Lathe Heads. 2 rests, drills, &c., 168, all new.—H. 
Moons, 28, Wurtah, Rochd 


Lathe for sale, by ies overhead motion, orna- 
mental apparatus, complete.— Full PArt OAKS from KannpaLL 
Tuomurson, Rese Cottage, Minster, Ramegate 


Por sale, two Bicycles, one 5é6in., cylinder bearings, 
dent handles, all brignt; King of the Road Lamp, chr ae 
saddle, cash, £4 4s. ; 5zin., with roller oe new ru DNAT; all 
bright, cash, £3 3e. ; both in good condition.— W. Inn, Sutton, 
Suber (near new railway station). 


100ft. Glass, cut to size, packed, delivered to rail, 
iis. 6d. Picture Giass, 186. 6d.— Horx ze, 149, Basex-road 


“David Copperfield” Lantern Photographs, 
Blunderstoné Church, P.O., 18. 2d.—u s0. WALLER, dle- 
gate-street, Great Yarmouth. 


Valuable Patent for Sale.—To be sold; worth the 
money.—Address, Ide, hlackstock- road, Highbury Vale, London. 


Phot phs of G. E. Ry. Compound Locomotive, 
No. 280, 8 by o, ie. ld. g Cartes, 5 stamps. -F. Moeaz, 1, Naas- rond, 
Wood-green. 


Fine old Violins for sale, in beautiful preservation; 
Sargains.—C., 37, Tyneham - road, Lavender-hill, Battersea. 


A New Varnish. —A Spirit Copal, as clear as water ; 
never produced before ; dries in five minutes; brilliant. Samples, 
post free, 7 or 14 stamps. —8., 5, Coventry- street, W., London. 


Model Engine Castings.—Best and cheapest. 
Bee list . and compare.— WuoD, e e 


Por ie cheap, a quantity of Organ Materials, 
new and second-hand,—k. T., 164, Kennington-road, London. 


The “Spohr” Adjustable Ohin-Holder for 
5 An importan; invention which is indespensable to 


The “Spohr” Holder can be fixed over the tail 
piece, aa advocated in Spohr's School. 


The “Spohr” Holder can be adjusted to any 
height or set to any angle to suit tumat performor ; the 
pan SE NTAN erect, and th ent perfectly under 


5 P. Sainton. the eminent violinist and pro- 
at the Royal Academy of Music, w — 


“I never used any Chin-Holder in playing g, b Du: 
after careful examination of the one yeu sent me, I aia 
must be a great help and comfort to violin players. 


Prices :—Brass and mahogany, 6s. Nickel and ebony, 
Ja. 6d. Silver-plated, or gilt and ebony, 10s. 6d. 


The “Spohr” Violin Molder.—Jgxour BROS. 
Bole Manufacturers, 213, Regent - Street, London, W. 


Herr Polonaski writes —“ I have applied it to the 
violin I usually play,and am very well pleased with the result. 
consider it a most practical, ingenious Lp hea tuny possessing 
alr the advantages claimed fort it in your circular, and I can there- 
on eonfidently recommend it to the attention of amateurs as 
well as professional players. 


Signor Erba, Professor of the Violin at the London 
Academy of Music, writes :—* Bi feet Erba ara it agreat im- 
provement en the others, and w l recommend it 


Price :—Brass and mahogany, 6s. ; 
or velvet, 78. 6d. Silver or gold plated, Los. 


The Spohr Holder. — JENOUR BROS, Sol 
Man a as, Regent-street, London, W. N 3 


Revised and edlarged Price List, 1 stamp.—W. R. 
83 1 and 100l Murer, 7, Goidsmith’s-row, Gough- 
uare, B. 


nickel and ebon 
ba. y 


Large Astronomical Telescope, 44 0.-z. 5 eyepieces’ 
mas-ive mahogany stand, 22.—3, Essex Villas, Filebrooke, 
Loe) tonstone. 


Also Ayrton nnd Perry's Voltmeter ; Paterson and 
ra 3 Ara- merer, und Elliott's Keilecpg Galvanometer 
or £13. 


Motel Horizoztal Engine, 1} stroke, on 10in. riveted 
boiler, ¿0s. Marine ditto, 37s. 6d.—99, City-road. 


Dallmeyer’s Stereo Cameraand Portrait Lenses, 
£6 a Large Camera Portrait Lena and Tripod, 308.— 99, City- 
roa 


Violoncellos, 2 fine old, 358. “an 65s. each: excel- 
lent condition.—37, Tyneham-road, Lavender Hill, Battersca. 


Incandescent Lamp, 8d. Det free. Send for 
one.—A rw and Co., 24, Vean-street, SoLo 


Incandescent Lamp in Gilt Scarf Pin, 20 stamps. 
~N zw and Uv., 44, Dean-street, Boho. 


Pocket 2-volt Batteries, sömplete; 20 stamps. —NEW 
and Co., 24, Dean-street, Soho. 


Incandescent Lamp sct in spray of flowers, 20 
stamps —Naw and Co., 3, Dean-strect, Soho. 


Incandescent Lamp, Battery, Wire, Chemicals, In- 
structions, &c., in box, 2s. öd.; free.—Nzw and Co., 24, Lean- 
street, Boho. 


Electro Motors, highly finished, work smal! models, 
28. da., frec. Battery, ¥d.—Coox, Little Bast-street, Brighton. 


A model Schooner Yacht. 32 inches long, rigged 
complete, £1.—C. Wsavar, Enniskillen, 


Recipes! Recipes {! Stanley! Stanley!! Pop- 
lar!!! Poplar!!! (Thu column last week.) Add“ Hop Bit- 
ters. More to follow. 


Lenses to form negative astro eyepicces of high power, 
8 Ditto, for Pancratic Astro, 23. 6d.— WX. Nickort, Ros lea, 
ones. 


Launch Engines for sale, various sizes. Pleaso 
state requirements.—Joun MIDDLETON, 16, Hope-street, Glasgow. 


Lathes.—Several Screw-cntting ; also some back- 
geared Lathes for B8ale.—Jonn Mippizron, 16, Hope-street, Glas- 
gow. 


Bisschop Gas Engine, 1} man-power, also $-man.— 
Suitu, Higginshaw Pee Office, Oldham. 


4 in. back-geared Lathe Heads, Rests, &c., bargain, 
£35, and çopsing £ ress. lóin. by 8ijid., as new, 130.—Witiraxs, 
‘Willow House, Coval-road, Chelmsford. 


Small Dynamo (Jones's), quite new, £2. Also Battery 
or runnin as motor, 76.— H. E. BxaLLBonB, 23, Clyde-strect» 
cester. 


— Launches and Bn 
pellers for same, ali sizes; state 
Beebrilie Bristol. 


Tricycle Parts. —Complete sets of Work for Front 
Steering. central geared, double driving, plain or ball bearings. 
Send for price list. Cabinet Photos of finished machines, d. 

each.—E. Epwanpe, 162, Kennington Park-road, London. 


ines, Boilers and 
mentse.—CaxNHALL, 


Dynamo (shunt), Siemens type, Jones's tent, 
laminated armature, will light brilliantly two 20 c. aioe from 
ee wo Price £2.—A. H, 25, Orde Hall-street, reat Ormond- 
8 


Inventors and Amateurs Assisted in making 
truments, Models, and Patterus, &c., &c.— B. CHICK, 


Scientific and Electrical Instruments made 
for the trade H. Cuick, 34, Wvodoridge-stree 


The Amateur's and Dentist's Gas Engine. Castings: 
428. Drawing, 5s. Litho, 3 stamps.—A. Donaginerox, West Gor- 
tom, Manchester. 


The Amateur’s Gas Engine, fitted up in working 
order, £7 los. Bargain. References.—A. Doaramerom, West 
Gorton, Menchester. 


Great Redaction.—50 Amateur Drilling Machines, 
min ane Drawing only 3a, Drawing separate, 8 etamps.— 


List of Castings and Working Drawings, 1 stamp,—A. 


| Doaainotow, West Gorton, Manchester. 


Lathe Heads, Slide-resta, Beds, Standards, chucks 
Appliances, finished, machined only, or rough, Bee list.—W. 
MELT 


Models of Machinery and Patentoes’ Models 
accurately made to scale orsketch. Moderate prices. ne 
free. — We R. Susur. 


Turning. Boring, Planing, Screw-eutting, Patterns 
and Forgings. Moderate prices. Good workmanship. Estimates 
free.—W. R. Swart. 


Inoandeseent Carbon Lamps, low resistance, 
3s. each. Fairy Lamps, 3s. 6d, Platinum Lamps, ls. M., post free. 
Tops, 14. Wentworth-read, Manor Park, Hesex. 


Incavdesoent Lamp Holders, new pattern, best 
tm 58 Trade, 12s. dozen. Sample, post free, Ia. 3d.— Topp, as 
a 


Patent.—Five Shares of £50 each for salc.—Messrs. 
SxzLonvvs and Co., Wardrobe Chambers, Queen Victoria- street, 


Bichromate, arfectly soluble in aeld water, 10 per 
cent. higber electrie ficiency than potash. 7)]b, sample, 7d. Ib. 


Ba es new, double salt. No crystal- 
aces cells. 561d. 3 per 18.— B. A. 


Chaster’s Blectro- Motor 55 8s. sa. sot. 
As described in L., 1096, IU, 1039, and Teal. R. A. 


Patent Primary Batte for above, or 5 3 
cent lampe. £8 10. e High Ho 


Wanted. 


aa Micrescepes, by Adams, Amici, Baker, Dollond 
1 Pritchard Poo aag’ e“ "ER cope Varley, and other 
old makers.—J. Mayalı, Junior, ud, Regent-street, Londen, W. 

Agents Wanted on commissien to sell a new Inventien 


te users of steam power.— Apply Tron Inszscron and Byscrea 
Co., Salford. 


Agents Wanted.—Morgan’s celebrated Improved Sone 
Preventing Compound. Nothing better er cheaper.—W. 
Monoan, Engineer, Gloucester. 


Birmingham Goods, Jewellery, Watches, Furniture, &o. 
Agents wanted. Illustrated Book and Perambulstor Price List, 
post free.—H anny Mar, Birmingham. 


Wanted, the Index to lst Vol. of “ Knowledge.” Good 
price given.—P. Warkine. Hoylake Cheshire. 


Wanted, good Working Model Condensing Beam Engine 
with Holler; also good sound Boiler, about 24 by 9in., with 
fittings complete ; copoer preferred.—addrese, B. H. BLACKWELL, 
3), Broad-street, Oxford, 


Wanted. Constant Galvanic Battery, about twenty cells ; 
must be in perfect order. Also Kooks on Medical Application of 
Gal vanlem.— Malt. Deacon's, Leadenhall-street, London. 


Wanted, responsible District Agents Nee for 


new Cream Extractor.—ARLO MOV and Co., Wardrobe Chambers, 
Doctors’ Commons, London. 


Wanted, a Half-horse Boiler; must be cheap and in 
good conditien.—Apply, A. B. Bnanr, Lock wood 


Wanted, good second-hand Machinery for Manufacture 
ing Electric Apparatus. Also good second-hand Gas Engine, 
about 4 H. P.—Apply, BsvucxuLyzas, Rue Bt. Michel, Antwerp. 


Lathe wanted, about 4}in., screw-cutting, second-hand; 
must be cheap —Tuos. Fong, 66, Rosamond-street, B., Oxford- 


stroet, Manchester. 
Addresses. 


Wanted, address of W. Wakefield, and name and 3 7 
Ushers of a book of Recipes on Glazes,'’ advertised in 
soma monthe since.—Please address, Taos. Puonxstr, P 

nock, Baldoy le, Ireland. 


Wanted, addresses of Manufacturers of Tricycle 


Fittings and Parte.—Txos. J. Horxins, Cradle Bridge Scouring 


and Dye Works, Trowbridge. 


Situations. 


Wanted, intelligent Young Man with Mechanical 
ability to fit up Electrical instruments, State wages required.— 
Cornbrook Telegraph Works, Manchester. 


Scientific Instrument Maker seeks Situation in Labors- 


torr, or any place of trust ; at present engaged at one ofthe first 
opticians in Dondon; .—Address, 99, , Northcote- -road, Wandsworth- 
common, . 


BETABLISHED 
IRKBEOK 


adie en demand. 
TWO per CENT. INTRREST on CURRENT ACCOUNTS 
calculates é: en the minimum monthly balances, whoa not drawn 


below £50. to 8 
undertakes fer Custemers, tree 
d other Securities ane y 


— 
the ef ‘Bills of , Dividends. and Coupons; and 
the and Sale ef Stecke, Shares, and os. 

of Credit and Circular Notes 


issued. 
THE BIRKBECK ALMANACK, with full particulars, post 
free, om application. E 
FRANCIS RAVENSOROPT, Manager. 


The Birkbeck Soci 


Building s Annual 
Receipts need Five 


OW TO PURCHASE A HOUR 
Zon Tre, QUEER TE gaat 
BIRKBECK BUILDING PY, 29, Southampton B uildings, 
O TO PURCHASE A PLOT OF 
LAND FOR HILLINGS PER MONTH, with im- 
te 1 either fer or Gard 
2 the Mss of the Mine 


as above. 
THE BIRKBECK ALMANAOCK, with full particulars, on 


applica 
FRANCIS RAVENSCROFT, Manager. 


JOHN OAKEY & SONS, 


MANUFACTURERS OF 


EMERY, BLACK LEAD. 
EMERY WHEELS, 


MMERY CLOTH, GLASS CLOTH, GLASS PAPER, ke. 
“FLEXIBLE TWILLED” 
GENUINE EMERY CLOTH 


fer Engineers, roving Benepe t Th Leck and Scale bese and all 
purposes waas great strength, bility, and perfect feoxibility 


are req 
GLASS PAPER 


FLEXIBLE 


walled Strength and Mach Bhoot Stamped 
Veen a ey ica and Pima Warranted. 


WELLINGTON BMERY ANI AND BLACK LEAD MILLS, 
Westminster Bridge Koad, Lendon, 8.HE: 
OR SALE, at 


4 2 14 8 
STRAM PRACTICE and 

. Published ply, 
Perry-road, Leith. 


a MODERN 
ING oe 
PRT, DONALDUON, 124 


NOW READY, 
HANDSOMELY BOUND IN CLOTH, 
VOL. XLVII. 


OF TER 


BUILDING NEWS, 


PRICK TWELVE SHILLINGS. 


Order at onea of any bocker, aa oniy a limited ember 


un 
BANK. — 


Seuthampten dings, Ghancery-lane. 
“THREE per CENT. INTEREST da aaa om DEPOSITS, repay- 


VI. 
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J. THEOBALD & COMPANY'S 


SPECIALITIES. 


HE COM- 
BINATION 
consists in the in- 
strument being a 
day telescope, night 
or astronomical 
telescope, and a sun 
telescope, all in one 
instrument. Over 
25,000 are now in 
use all over the 
world. Very splen- 
did astronomical 
observations can 
now be made. 

The Combination 
Telescope has six 
very powerful 
lenses, of such re- 
markable strength 

ite, that hills can be 
* seen at twenty-five 
miles distant, flags 
at twenty, windows at ten, and time by church clocks at 
four to five miles off. In addition to this there is a 
powerful astronomical eyepiece, with two extra lenses, 
enabling the owner to examine the stars, Jupiter and his 
four moons, &c., &c, There is also a sun-glass, which will 
show distinctly the spots on the sun. 

The following sizes can be had carriage free 

No. 1, with three brass drawers and black morocco body, 
closing from 17 to 6 inches, packed in two neat cases, 
123. 6d. Magnifying power superficial, 784 times. 

No. 3 ditto ditto, closing from 4 inches to 84, with 16- 
line object-glassee, giving much more exten‘ed view, far 
clearer and longer definition, with also more puwerful 
astro. eyepieces, 228. 6d. Magnifies 1,521 times. 

No. 3 ditto, ditto, 27 inches when opened, 10 inches when 
closed, far greater power and larger view, with nineteen- 
line object-glasse«, 29s, Magnifies 2,500 times. 

No. 4, with four drawers, twenty-two line object- 
glasses, a very popular size, and extremely powerful, 42s. 
Hegia 4,236 times. 

e have also made, in answer to many inquiries for 
such, a far more powerful class of instruments, called the 
Touriste’ Combination Telescopes. These are made of the 
very best and clearest lenses that can be selected, and 
have a 30 to 85 mile range, and very superior astro-eye- 
pieces. Each telescope has three or four brass drawers 
oxidised a dead black, with morocco-covered body, sling 
case and sunshade, complete, with nineteen-line object- 
glasses, £3 6s. ; or twenty-two line ditto, £3 18s. 

The above telescopes are only made by us, and cannot 
be obtained elsewhere. 

TELESCOPE STANDS.— We make a special gutter- 
shaped Telescope Stand (with movable legs) to take any 
size Telescope; price, blacked wood, polished, 5s. ; 
or 79 map'e, 66. 6d. Garden Stande, 5ft. high, 18s. 
an 8. 

Hundreds of testimonials, which it would cost too much 
to publish here; but see our Illustrated Catalogue, post 
free, one stamp. 

R. A. Proctor, Esq., the great astronomer, says of our 
Telescopes :—“ Singylarly cheap, excellent; a perfect 
marvel for the price.” 

Equal to any we have.”—ENGLISH MECHANIC, 

“ An opportunity never before offered to the public.” 

“ A wonderful power of range.“ Pietoria World. 

Carriage to India, Ceylon, or the Continent 3s. extra; 
to all foreign parte, 5s. ; to Canada or America, 8e. 


THE “ACME” FIELD GLASS NO. 1. 


AD There are no glasses so 
d highly recommended for 
power and cheapness as 
those sold by us. Why is 
this? Simply because we 
lay ourselves out specially 
for this line of businese ; 
N- wo determine that we will 
— > get glasses of a quality so 
J high, and a price so low, 


ee to defy competition. 
. — die consequence is, we 
- ee thousands where an 

em == ordinary optician would 
This 110 or 20. Any person 
= @ calling at our establish- 
we ment can have over 3, 000 
A) glasses to select from, 
while to keepa stock like this would ruin half-a-dozen 
ordinary shopkeepers. Our glasses were used on board the 
ships bombarding Alexandria, and are used daily by large 


numbers of the officers in the Indian army. Travellers, 
tourists, and sailors alike speak loud in their praise. They 
are taken out by enterprising ship captaina, and sold for 
double and treble our prices to passengers on board, and 
travellers across the water. 

The Acme Field Glass will givea splendid view of 20 miles, 
will shew clearly the movements of birds that are but mere 
specks of dirt against the sky to the naked eye, the flags ofa 
ship when only its topmasts can be seen on the horizon, a 
church clock three te four miles distant, and, in fact, for 
tourists, pleasure parties, sea veyagers, &c. it is an indis- 
pensable instrument—one which they cannot afford to be 
without. The object-glasses measure over one and a half 
inches across, and these, together with the other lenses, are 
of the clearest definition, and great power. To persons 
who cannot stand the fatigue of holding a telescope, we 
specially recommend it. In a neat black leather case, 
silk lined, spring snap. and strap, so that it can be slung 
aeross the shoulders. This wonderfully powerful instru- 
ment we offer for 15s. 6d., carriage free. 

THE ACME FIELD GLASS NO. 2. 

Specially made in answer to many inquiries. The same 
size as the 15s. 6d. glase, but with 13 lenses. Givesa 
much larger view, and far greater magnifying power. An 
intensely powerful and clear glass. Price 37s. carriage 
free. Carriage to India on any of these glasses, 2s. extra; 
all other Foreign places. 56. Only an immense sale for 
these glasses wlll pay us at these prices. 


“Exceedingly cheap.”—Christian World. 

“A thoroughly well made and powerful glass.“ — The 
Ba plist, 

Gave us every satisfaction. 
Church Times, ; 

“Nothing better can be bought for the same money.“ 
Amateur Work. 

I can thoroughly recommend them.”—Sylvia’s Journal. 


Carlton Club, Pall Mall. 
GENTLEMEN, —I am much pleased with your Acme 
Field Glass No.2. It is marvellous to me hew so perfect 
a glass can be made at such a small price as 37s., possess- 
ing such very high pen tbrough its splendid lenses. 


ours oD a 
R. A. H. HIRST (Major). 
As an inducement to persons to purchase at once, we have 
arranged a Grand Distribution of Prizes, which will be 
fairly distributed amongst those persons buying our Tele- 
scopes within the next few weeks. For these 


VALUABLE PRIZES 


mo charge whatever is made. Every person sending for 
an instrament before Jane 15 will receive a free ticket. 
The Prizes are nearly 300 in number, and are of the value 
of five guineas, three guineas, one inea, &c., &c. For 
further particulars, see Catalogue. Tickets will be given 
as follows :— With every No. 1 Combination, one ticket; 
No.2, two tickets; No. 3, three tickets ; No. 4 Tourist 
Combination, four tickets. No. 1 Acme Field Glass, one 
tieket ; No. 2, two tickets. 

All persons must cut out the Coupon below, or mention 
the name of this paper, and send it with their order ; 
otherwise no ticket can be procured. 


Wonderfully cheap.“ — 


COUPON—ENGLISH MECHANIC. 
This Coupen entitles holder to Glasses at 

above prices, and to Prize Ticket free. ° 

(Signed) J. THEOBALD & CO. 


AMATEUR 


HE 


KENSINGTON 

PRINTING APPARATUS. — For cards, note- 

per, bill-heads, &c. Strong weoden press, assortment of 

Ine, type, dabber, and instructions complete. Carriage free, 

28. 9d. Much larger sizes, 8s.9d., 5s., 68. 6d., 8a. 6d., 108. 6d., 
15s., 178. 6d., 21s., and 28s. 


HE KENSINGTON SECRET SWORD 


CANES.—Invaluable for self-defence. Have the 
appearance of an ordinary walking stick, but each contains 
secret steel sword. Carriage free, Is. 9d., 2s. 8d., 38. 9d., 
3s. 6d. Better quality, 4s. 6d. Very superior, with secret 
FNR 6d., 78. 9d., 9a. 9d., 128. 6d., 158. 

T E KENSINGTON SCREW 

STEAMER.—Entirely of metal. Propelled through 
the water by steam for half-an-hour at each operation. 
94 inches long. 
Painted in two 
colours, and 
with boiler, 

ö lamp, steam- 
pipe, fan- 

wheel, screw, 

hg free 18. 9d. Larger sizes, 


HE KENSINGTON 
MUSICAL TOP.—A most 


wonderful novelty. Directly this 
top is spun it commences playing 
music, owing to musical notes inside. 
` Post free, 15 stamps. Larger size, 
20 stamps. 


HE KENSINGTON MODEL STEAM 
ENGINE.—Works by steam for one hour at each 
operation. Strong metal boiler, brass flywheel, lubricator, 
brass supports, tripod stand, and furnace, complete. Post 
. Larger and better models, 38. 3d., 4s. 7s. 6d., 
an : 


HE STUDENT'S MICROSCOPE and 
200 Objects. Has obtained high-class awards at 
various Exhibitions. A strong, powerful microscope, 
magnifying many 
. thousands of times, 
os. with 200 ‘beautiful 
objecta, shells, stones, 
` insects, &c. Carriage 
free 20d. 


HE PARISIAN RAT TOBACCO 
POUCH.—Ladies scream on seeing it. Life-size and 
life-like Rat, of best flexible indiarubber, coloured exact, 
forms tobacco pouch. Post free 18 stamps. Will fold up into 
any compass. Oyster Shell ditto, Is. 6d. Bloater ditto, 
Is. 6d. Revolver ditto, 28. 2d. 


HE AMATEUR'S FRET- 
SAW OUTFIT, comprising good 
steel fret-saw, frame, assortment of 


saws, fron cramp, files, bradawl, and 
patterns, complete. Carriage free, 3a. 
Niokel-plated, 4s. Better quality, with 
drill and bits, 4s. 6d. 


HE ARTIST'S COPYING APPAR- 
ATUS, for enlarging drawings, photographs, &c., te 

life size, or any size required, by a very simple process, 
which can be managed by any child. Post free 14 stamps. 


HE PHOTOGRAPHIC CABINET.— 
With this apparatus any person can take Photo- 
graphs of their friends equal to a professional photo- 
grapher. The apparatus consists of ng frama, 
sensitised paper, chemicals, bottle of gold solution, glass 
rod, elastic bands, cards for mounting, and full instruc- 
tions. Carriage free, 2s. 3d. 


HE OHAMPION AMERICAN 

WRESTLEBS.—Selling by thousands. These amus- 

ing figures jump about and start up and down with life- 

like reality, first one gaining the ascendency and then the 

other. Endless fun. Post 10 stampe. Best quality, 
20 stamps. 


A VERY SPECIAL OFFER. 


HE ACME REVOLVER.—We offer the 


following powerful Revolver for 14 days only at a 
clearance price, Each Revolver guaranteed. 


THE ACME REVOLVER. 

A 1 5 REVOLVER. Govern 
men „Bright steel barrel, takes 7MM ocartrid 
8s. 6d., Carriage free. : 9 

Ditto, Nickel-plated and Engraved. Very superior, 


10a, 6d., Carriage free. Cartridges, 46. 6d. 100. 


GRAND ILLUSTRATED CATALOGUE, 400 ENGRAVINGS, AND SPECIALITIES OF EVERY DESCRIPTION, POST FREE, ONE STAMP. 
Established in Kensington over 50 years. 


J, THEOBALD and COMPANY, 6 and 7, Bath Place, Kensington, London, Y. 


Telephone 3218. 


— 


May 22, 1885. 


The English Mechanic 


AND WORLD OF SCIENCE AND ART. 
FRIDAY, MAY 22, 1885. 


THE TERRESTRIAL TELESCOPE. 
By EDwARD M. NELSON. 


Hp a week passes without a re- 
: ference in these columns to celestial 
access pe but somehow or other the terres- 
trial telescope has been left out in the cold. 
Perhaps it will be urged that they are iden- 
tical, excepting only the inversion of the 
image, and that if they will stand the tests 
for the higher work it will be unnecessary to 
test them for terrestrial purposes. Another 
reason for the want of attention given to 
this subject may arise from the ter popu- 
larity of binocular Galilean field glasses. 

It is true that in the navy one still sees a 
2ft. telescope of 1} aperture freely used ; but 
from the merchant service the telescope has 
quite disappeared. It is not easy to account 
for the decided partiality the public have 
for the binocular Galilean glass to the mono- 
cular four-lens eyepiece telescope. The 
cost can have nothing to do with it, for in 

‘this respect they are on a par. As far as 
weight and bulk go, the telescope has the ad- 
vantage. Can it be that the binocular glass 
is more useful than the telescope? It is true 
that a telescope would be out of place in a 
theatre, neither is it of much use on a race- 
course. On a steamer the vibration from the 
engine renders the use of a telescope im- 
5 and for making land on a 
ark night the telescope must give way 
to its double rival; but for every other pur- 
the monocular telescope, with the four- 
ens eyepiece, is undoubtedly the better 
instrument of the two. One very often 
hears of a pair of binoculars 8 given as 
a present, or a prize, quite regardless of the 
fact that a pair of binoculars is like a pair 
of boots to be of use they must fit. So im- 
portant is it that the centres of binoeulars 
ahould exactly correspond with the centres 
of the eyes of the person using them, that a 
slight divergence of even win. is, in my own 
experience, quite sufficient to detract from 
the pleasure of using them. The field of 
binoculars is unsatisfactory. There is a 
central disc, scarcely as bright as the 
rest of the field, where the image is 
at its best (such as that is), the 
picture in the remaining annulus being 
chromatic and woolly. If my memory is 
correct, A Fellow of the Royal Astro- 
nomical Society has stated that the nearest 
approach to optical perfection must 
sought for in a lens whose focus 15 times 
its aperture. What shall we say, then, of 
the binocular field glass, the focus of whose 
objectives does not exceed 3 times their aper- 


res. 8 
The popularity of field glasses may be 
accounted for, I think, by the ease with 
which they are held and adjusted, the 
general public being better pleased with 
wers of 4 to 8 without trouble, than with 
igher powers and more critical pictures 
with trouble. It is a sad fact that at the 
preseat day the terrestrial telescope is only 
to be found in the hands of scorers for rifle 
shooting, and of a few infatuated indi- 
viduals who still persist in carrying about 
these antiquated instruments. To pass on 
to the legitimate po of our subject, we 
shall have to consider what are the different 
classes of terrestrial telescopes, and what 
the most useful apertures and powers, and 
then how to test them. 

Ist. The different classes of terrestrial 
telescopes. It will be said that if we want 
to find out what are the different classes of 
terrestrial telescopes, we ought to consult 
the makers’ eatalogues. If we did that we 
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should find every kind of monstrosity, from 
a lin. equatorially mounted to a 3in. with 
ten draws, shutting up to 6in. for the 
pocket ! 

There are in reality four classes of terres- 
trial telescepes, viz.—1, Pocket hand- 
glasses; 2, Look-outhand-glasses; 3, Portable 
telescopes on a stand; 4, Non-portable 
telescopes on a stand. 

1. Pocket hand-glasses should have an 
aperture of lin. to l}in., and four to six 
draws, so that they may be shut up intoa 

compass. For my own part, I dis- 
pense with the slings and straps, preferring 
to carry it in my pocket. I have carried one 
of these telescopes for some years, and 
should now, if I went without it, miss it as 
much as my watch. 

2. Look-out hand glasses are those 
such as are used by coastguards, or what 
you would keep on a rack in the house ready 
for any emergency. Aperture from I gin. to 
2in.; they should only have one draw. They 
should be fitted with a long sunshade, at 
least 1} times the aperture, as it is an excel- 
lent protection from rain and dust. A look- 
out glass, for use in all weathers, and in every 
direction with regard to the sun’s rays, 
should have a brilliant image, and be con- 
sequently of low power. 

3. Portable telescopes on a stand. The 
aperture for these should be 2in., and this is, 
I think, the largest aperture that ought to 
be made . the smallest that is 
worth puttingon astand. A telescope of this 
calibre should not have more than three 
dra ws, for fear that the optic axis of the eye- 
piece may not coincide with the centre of 
the object-glass. The stand should be a 
small tripod pillar and claw, with a compass 
joint movement in altitude, and with a 
movement in azimuth as well. The compass 
joint should have a clamping screw. 

4. Non-portable telescopes on a stand.— 
The apertures for these may range from 

2in. to? We will leave the consideration 
of the limiting aperture of these instruments 
until we have discussed the size of emergent 
oo The object-glass should be mounted 

ike a celestial telescope in a single tube, 
with a rack and pinion tail-piece. The 
stand may be either a pillar and claw or 
tall wooden tripod. If the former is used 
the telescope should be fixed to one side of 
the pillar by a cone bearing, and not by a 
compass joint to the top of the pillar. There 
ought to be a serew and washer for tighten- 
ing up the cone bearing. The telesco 
should be fixed at its centre of gravity (the 
cap being taken off); steadying rods may 
be dispensed with. 

If the tall wooden tripod is chosen, it 
may have a metal top similar to the pillar- 
and-claw stand ; or if with the common top, 
the telescope should be mounted on trun- 
nions, at its centre of vity, and have 
draw-tube steadying rods. A very good 
telescope stand (non-portable) may be made 
as follows: A stout board, about as long as 
the telescope, forms a kind of table; the 
board should be 6in. wide at the object- 
ae end, and 2ft. wide at the ea end. 

he board should slope down from the object- 
glass end to theeyepiece end about lin 4. At 
the object-glass end there is a leg, with no 
caster on it, and on the board a boat's row- 
lock to take the telescope; at the other end 
there should be two legs, both with casters, 
and on the board a movable block of wood, 
with a V cut in it, to put under the telescope, 
on the object-glass side of the rack-and- 
pinion tailpiece. 

The Power of Terrestrial Telescopes. 


It must be remembered that in observing 
terrestrial objects one is looking along the 
densest part of the atmosphere, which is 
uusally very unsteady in the beat of the day. 
With celestial objects the case is different, 
because in looking upwards the atmosphere 
is always getting clearer and less dense. If 


one considers how clear the air is, even at 
the top of a mountain only 5,000ft. above 
sea-level, the enormous difference between 
looking in a horizontal direction through 
five miles of dense atmosphere, and looking 
vertically up through it, will be easily 
understood. ` 

Another point is this: that the scientific 
method of arranging powers, both for celes- 
tial and terrestrial telescopes, is, and has 
been, according to their em iis 5 

in other words, so much per meh of aper- 
ture. Example: An emergent pencil of 03 
means a power of 30 per inch of aperture. 
This, I think, as far as te ial telescopes. 
are concerned, is an erroneous method aito- 
gether. About terrestrial telescopes I can. 
speak definitely, as I have made the neces- 
sary experiments; but not so with celestial 
telescopes. The conclusion I have come to. 
is, that there is imposed by our atmosphere 
a limit to power, no matter how large the 
aperture of the telescope may be.. 

In determining what this power was, I 
had recourse to actual experimenton objecte . 
distant from 3 to 5 miles, and in these ex- 
periments I disallowed all pictures that 
resembled the appearance of a white stone 
when seen beneath a clear rippling stream 
In former days the method employed. was to 
put up a logarithm table about 60-yards off. 
and then increase the power until it could be 
read. By this it was found that an emer- 

nt pencil of O25, en a power of 40 per 
inch, could be used with advantage on a 
bright day. This may be very true; but it 
eliminates the interference of the atmo-. 
sphere altogether. 

The conclusion I came to was that on 
average fine days a power of 30 was as 
bright as you could go to with advantage. 
On extraordinarily fine days this might be 
increased to 40. I have never used a power 
of 50 on any aperture which does not make 
the presence of the atmosphere unpleasantly 
conspicuous. It must be remem that 
it is not the telescope we are testing, but the. 
atmosphere. A few hints may be useful as 
to the object which should be chosen for 
these experiments. Do not choose an object 
such as the vane on ẹ church steeple, 
standing out black against a bright sky. 
Neither a bright white house, which, as you. 
stand with your back to the sun, you see 
in front of you lighted up as a conspicuous 
object. Choose rather a railway semaphore 
under the shade of a hill as you look in the 
teeth of the sun’s rays. The power tbat will. 
best show you the colour of the arm is the- 
most suitable for the telescope. My remarks 
are, of course, not addressed to those who 
have an eyepiece for every emergency ; such 
as one power for looking into the sun’s 
rays, another for looking away from the 
sun’s rays, &., but to those whose telescope. 
has only one eyepiece—my aim being to give 
them a few hints as to the power that eye 
piece should have. 


Bmergent Penoils. 


In a properly constructed telescope the 
diameter of the emergent pencil is equa} 


to , aperture divided by power. Now it 


ill be easily understood that if you have 
a very small emergent pencil, say 02, the- 
a of the eye will not be filled with light, 
and in consequence the image will be 
darkened. Again, if you have a very large 
emergent pencil, say 4, it will be larger- 
than the pupil, and therefore the eye wil} 
not be able to take it all in. Hence, it 
appears that light is increased with the 
in ing size of the emergent pencil, but 
only up to a certain poms, when any further- 
increase is useless. o question now to be 
decided is, what is that point. By experi- 
ment I have found on an 5 ight. 
sunny day, when not looking into the sun's 
rays, that if an emergent pencil of 1 be 
increased to 11 the,increase of light will 
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be perceptible, but if it be further increased 
to ‘12 there will be no increase iu the 
amount of light—e.g., while, with a power 
of 25, there will be a perceptible increase of 
light in a 2}in. over a 2łin., the difference 
between a 2jin. and 3in. will be imper- 


darkens the image without sharpening it at 
all. The rays from the object-glass have | observer can make an estimate in about 30 
come to a focus, and the image, good, , | Seconds, or, with the assistance of some one to 
or indifferent, has been formed. Any ‘dress’ the observer with the object, in from 
diaphragm in the microscope, which magni- 16 to 20 seconds. The instrument consists of a 

i : : cylinder 1}in. long by lin. in diameter, contain- 
fies and inverts that image, can have no; : 
effect in improving its quality. ing two reflecting planes set at an angle of 45° 

Reverting to our test, if the diso of light | be mired impugn a certain are by revolving the 
2 e fd : v u 
is ecli by a sa concentric | cam-piece at the end, which 3015 upon N pin 
to the cell of the object-glass, before | fixed to one of the mirrors. An adjustment for 
a chars bay margin of 5 5 the other mirror is provided in a cogged-head 
shows that thereis a hragm, cutting o i 
EE ie a). the obj ect- glass and the 
eyepiece (Fig. 2). 

Another test to discover if any aperture is 
cut off is to focus the telescope on a distant 
possible to state definitely what object | object, then point it to the clear sky. Put 
. ought te be seen by a certain telescope. It a small piece of paper over the top of the 

is not difficult to find which is the better of | cell of the object-glass, in such a way that 
- twoteleseopes of the same aperture and power, | a small piece of it projects 1-16in. on to the 
by trying them on the same object at the same | object-glass over the margin of the cell. 
time. But it is difficult to say if a certain| Now examine the spot of light at the eye- 
telescope is a good one, as it necessitates the | piece end (the emergent pencil) with a lens, 
knewledge of the picture a similar telescope | and see if you can perceive the piece of 
of known excellence would give under paper projecting on the disc. If you cannot 
similar circumstances. Some will say: Why | see the paper, it shows that the aperture is 
not treat them like celestial telescopes, and | cut down bya stop. Having put the tele- 
test them on celestial objects? To which I| scope through these tests, the magnifying 
reply, that the method is a very good one, | power may be measured in the usual way, 
especially for the larger instruments, but it | by dividing the diameter of the object-glass 
requires a whole battery of eyepieces. Tests . 
fer telescopes, as well as microscopes, are 
comparative, and require, therefore, much 
knowledge and experience. 

A very good test for the uninitiated is to 
ascertain how far a logarithm table can be 
read by the naked eye; then measure the 
power of the telescope; then see if you can 
read the figures at a distance equal to the 
product of the distance they were read by 
tho naked eye and the magnifying power. 
By carefully attending to the following 
directions a few unsuspected and im- 
portant defects may be detected and recti- 
fied. Unscrew the cap from the eye- 
piece of the telescope and focus at 
seme distant object; turn the telescope 
reund, and look through the object-glass 
end at the disc of light seem at the eyepiece, 
keeping the eye some distance from the 
ebject-glass. Move the telescope so that 
this disc of light comes to the margin of the 
object-glass. If the margin of the object 

lass (i. e., the edge of the cell) eclipses this 
350 of light, all is well; but if this disc of 
light goes out before it gets to the edge of 
the cell, or a blue-black, dark patch comes 
on it before it is eclipsed, then it shows that 
either the hole in the diaphragm of the 
erector of the eypiece is too small, or 
that the “diaphragm is not in its right 

lace (Fig. 1). The first thing to be 
one is to put the diaphragm in its 
right place, and that is in focus of 
the lens which is nearest to the object-glass 
of the telescope. Having done that, place 
the eyepiece back in the toledo pa; and go 
through the test again. If that lue-black 
patch still comes on before the disc is 
eclipsed by the cell of the opac Eam; it 
shows that the hole in the diaphragm is 
‘toe small. The remedy is to broach the 
hole out little by little until you get it 
right. The test should be constantly re- 
sorted to during the operation, so that 
the hole may not be made larger than 
necessary. This fault is one which can only 
be met with in terrestrial telescopes, as 
celestial telescopes have no erector in the 
eyepiece. The action of the too-small hole 
in the diaphragm of the erector is curious. 
It merely darkens the picture. It does not 
aot in the same way as a diaphragm be- 
tween the object-glass and eyepiece which 
cut off aperture would. That diaphragm is 
ut into a telescope to sharpen up the 
e from an object-glass, which is defec- 

tive from spherical aberration, and it also 
darkens the image by the contraction of 
the aperture. Not so, however, the 
diaphragm in the erector, that merely 


rapidity and approximate accuracy, as a single 


sa ne 
e are now in a position to answer the 
‘question about the limit of aperture for 
terrestrial telescopes. We have found the 
maximum power to be 40, and if with that 
wer the emergent pencil is to equal 11, it 
4 that the limit of aperture will be 
4˙4in. í 
Tests for Telescopes. 
This subject is a difficult one, as it is not 


screw. This cogged wheel and the scale being set 
at zero, the observer who wishes to find the 
distance of an object looks about for something 
which will serve as 4 mark,“ and be as na 
as possible at right angles to the object. Hold- 
„„ 2 7 4 2 


Fig. 1 shows the blue-black paton coming over the 
disc of light before it is eolipsed by the margin of the 
object-glase. 

Fig. 2 illustrates how the disc of light is eclipsed by a 
diap between the object-glass and the eyepiece. 


tages claimed for this instrument are no neces- 
sity for pickets ; an exact right angle triangle 
need not be plotted ; and any base can be used 
proportionate to 30, providing the result, as 
shown by the scale, is corrected in same ratio. 
When employed for small objects or long dis- 
tances an opera-glass or telescope attachment is 
fitted. Specimens of this telemeter are 2 
the sole agent for this country, Mr. J. H. 
Steward, 406, Strand, in Group 25 at the 
International Inventions Exhibition. The 
instrument can be used for finding the 
breadths of rivers, lakes, channels, &c., and, 
as instances of the approximate accuracy 
with which it works, it may be mentioned that 
at the School of 190 Hythe, estimated dis- 
tances of 1,890, 790, and 300 yards were found 
on measurement to be 1,900, 800, and 300 yards 
5 while in some experiments made by 
Col. Edgcombe, R. E., on Runnymead, estimated 
distances of 1,950, 1,200, and 500 yards were 


by the diameter of the emergent pencil. 
Great accuracy is required in the measure- 
ment of the emergent pencil; an error of 
004 would make a difference of one diameter 
ina power of 27 on a 3in. object-glass— 
e.g., à power of 27 would have an emergent 

cil on a 3in. of 111, and a power of 28 
one of 107. 

It is of no use attempting to measure the 
magnifying power of a telescope until you 
have applied the tests mentioned above to it, 
for this very good reason: that the disc of 
light at the eyepiece end may not be the 
image of the whole of the object-glass ; but 
it may be either the image of a stop between 
the object-glass and eyepiece, or the stop in 
the erector of the eyepiece. In either case 
it would make the diameter of the emergent 
pencil less than it really was, and so falsify 
FE power by making it too 


gh. 

1 broached out the hole in diaphragm in 
the erector of a telescope by a very eminent 
maker, who had engraved the power of 50 
in the eyepiece; I measured the power after 
the operation, and found it to be 40. This 
is only one instance among many. 

I was surprised to find, on trial the other 
day, that my binocular glasses, aperture 
25, power 8, and my 11 telescope, power 15, 

the same extent of field. In conclusion, 
a small piece of advice: Prefer a small, 
bright image, to a large and darker one. 
Praetise yourself in the interpretation of 
small images. It will soon become a habit, 
and then you will easily walk to windward 
of your high-pewer critics. | 


THE INTERNATIONAL INVENTIONS 


EXHIBITION,—IIT. 
Mining and Metallurgy. 
1 division of the exhibits into groups is not 
quite so satisfactory as it might have been, 
for some of the groups contain objects which do 
not properly belong to the class, while. exhibits 
which do have been relegated in some cases to 
other groups. For instance, one of the most 
attractive exhibits in Group IL, Mining and 


the group, but it has very little connection with 
mining and metallurgy. Here the visitor can 


THE LABBEZ TELEMETER. 


T* Labbez telemeter is a portable range- 
finder and surveying instrument, by means 
of which distances can be: found with great 


for at one machine the body of the box 
is stamped ont agg at a blow, 
at ano the lid, ornamented with a 
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device and lettered, is also produced with a single 
stroke. Pans, pie-dishes, &c., require a little 
more work ; but in this case one machine is em- 
ployed to cut the metal from the sheet and shape 
it roughly into form, and another of rather more 
complicated design is used to finish the article. 
A small pan or pie-dish, for instance, stamped 
into shape is put upon a form in a machine 
which has some resemblance to a lathe ; the back 
support is run up to hold it in position, and a 
tool then trims the edge, doubles it, and rubs or 
burnishes the article into a finished condition. 
It is fitting that an exhibit of this kind should 
be placed where the greatest number can witness 
the operations performed, and we presume that 
accounts for its position ; but it should properly 
have been in the group devoted to metal-working 
machinery. On the other hand, mine surveying 
apparatus has been placed in the group devoted 
to philosophical instruments, especially when 
exhibited in company with other apparatus, for 
the simple reason probably that it is not con- 
venient for firms to have stands all over the build- 
ing. 9 7 Nic exhibits, then, in something oF 
proaching their numerical order, we find near the 
new patent Galloway engine, which provides the 
motive power for this group, some specimens of 
the Fleuss breathing dress, by means of which 
it is possible to enter a mine filled with choke- 
damp, and remain in it a. considerable time 
without injury. The dress consists principally 
of a rubber nose-and-mouth piece communicating 
by tubes with a reservoir which contains a sup- 
y of oxygen and a receptacle in which the 
reathed air can be revivified by being brought 
into contact with a caustic alkali, which absorbs 
the carbonic acid. The Fleuss dress has been of 
1 service in connection with the saving of 
ife after explosions in coal-mines, and also, in 
the shape of the diver’s helmet, in performing a 
remarkable piece of work at the Severn tunnel. 
The principle is also utilised in making an oxy- 
calcium submarine lamp, Safety-lamps are shown 
by several inventors and exhibitors, the majority 
having the glass cylinder which.is now con- 
sidered indispensable, and which, from the point 
of view of illuminating power, is immeasurably 
superior to the old gauze type of Davy and 
Stephenson. Access to the flame is prevented by 
two or more cylinders of gauze, and in the case 
of the lamp exhibited by Evan Evans, of Llan- 
rwst, the flame is extinguished by the gas before 
the gauze becomes sufficiently heated to cause an 
explosion. In connection with safety-lamps, 
however, it may be noted that what is wanted is 
a lamp entirely shut up from the external air, for 
it has been demonstrated that blowers ’’ of foul 
sometimes issue with such velocity that they 
Fores the flame of the lamp through the gauze, 
and so fire the explosive mixture. Davis and 
Son, of Derby, show a good collection, including 
Marsaut and Mueseler lamps, improved dials, 
self-timing anemometer, and telephonic a - 
tus for mines. Purdy, of Eastwood, Notts, 
exhibits his pneumatic locking apparatus; and 
Mills and Sons, of Newcastle, show at their 
stand Marsaut lamps fitted with Ryder’s patent 
lock—both of which prevent any tampering with 
the lamp without detection. Barnett and Foster, 
of Eagle Wharf-road, N., show a diver’s helmet 
and their submarine lamp, an invention of great 
service in diving work. Justico and Co., of 
Chancery-lane, show a large-size model, partly 
in section, of the Casson-Bicheroux direct-acting 
gas furnace and producers for heating and smelt- 
ing metals ; and Hanry Simon, of Manchester, 
exhibits in diagrams and model the Simon- 
Corvés coke ovens, which formed the subject of 
an interesting discussion at the recent meeting of 
the Iron and Steel Institute. The object of these 
ovens is, while producing coke suitable for all the 
ses of the metallurgist, to secure the 
ucts of distillation. From the experi- 
ments of Mr. I. Lowthian Bell, as detailed in 
his paper, it would appear that ooke so made is 
inferior to that produced in the ordinary ovens ; 
but on this point there is much diversity of 
opinion, Prof. Armstrong, for instance, holdin 
that, from a chemist’s point of view, the metho 
of coking at a high temperature is irrational. It 
is certain, however, that coke uced in the 
Simon-Carvés ovens is in demand for many pur- 
es. 

Head, Wrightson, and Co., of Stockton- 
on-Tees, exhibit a large-size model of a centre 
crane for Bessemer plant, as used at the works of 
the North-Eastern Steel Company, Middlesbrough. 
The object of this crane is. to obtain automatic 
balancing with a variable weight in the ladle, 


It is of the hydraulic type and carries 15 tons at 
a rake of 25ft., and the maximum horizontal 
strain at top of post does not exceed 4} tons. 
Rock drills of at tterns, worked by steam, 
air, water, or handjpower, are shown in great 
variety, many of them at work; and in Group 
III., Engineering Construction, the Beaumont 
boring-machine is shown by the South-Eastern 
Railway Company, with large models of the 
Channel in the course of the proposed tunnel. 
The Aqueous Works and Diamond Rock-boring 
Company exhibit their improvements in rock- 
boring apparatus in the ate of a portable 
prospecting diamond boring tool, with a number 
of cores extracted from different bore-holes. This 
arrangement differs from rock drills, which 
merely make holes for blasting purposes, as the 
cores are extracted in the solid, being cut 
out by an annular bit set with diamond tools. 
Hayward, Tyler, and Co., of Whitecross-street, 
have a good exhibit of their steam pumps 
specially adapted for mining purposes; and 
Robey and Co., of Lincoln, have in this group a 
12 h.p. winding engine with locomotive boiler 
mounted on patent wrought-iron tank founda- 
tions, inte which the parts can be packed for 
transport. Crushing machines are shown by 
several firms, among which may be noted the 
patent knapping-motion ore and stone crusher 
of Baxter and Co., Leeds, and the dead-weight 
crushing mil} of Chas. Sheppard, Bridgend. In 
the latter the material is carried under a very 
heavy roller by the actien of a smaller roller 
driven by power. Askham, Bros., and Wilso 

of Sheffield, show Lucop’s patent centrifuga 
pulverisers, with a number 81 samples of work 
done by them in the shape of eres, 3 
fuller’s earth, sugar, spices, &c. Bafety gear 
for mining cages, with automatic detaching 
hooks, is exhibited by several firms, and Lewis 
and Massey, of Aberdare and Twyford, show the 
application of their apparatus for preventing over- 
winding to the steam valve and reversing lever 
of an ordi winding engine. Mr. Pichler, of 
Great Portland-street, exhibits a working model 
of a balance double-acting man-engine, for use in 
mines instead of cages or ladders. For the benefit 
of those who do not know what a man- 
engine is, it may be likened to a couple of 
ladders, side by side, which alternately rise and 
fall, the miners stepping from one to the other at 
each rise or fall, according to whether they wish 
to ascend or descend. A stand which will pro- 
bably attract much attention from visitors is 
that of Bennett and Son, of Turnmill-street, 
E.C., at which is shown some of the processes of 
gold-beating. In a case at the side the various 
stages of the process are exhibited, from the little 
ingot and the ribbon into which it is rolled, to 
the finished leaf 1-300,000th of an inch thick. 
The stand of greatest interest in connection with 
metallurgy is, however, that of Thomas and 
Gilchrist, at which a number of specimens of 
basic Bessemer iron from different works at home 
and abroad are shown. To exhibit theductility of 
the metal, we have specimens of wire beaten and 
twisted cold; a ramshorn test of ship’s angles, 
doubled cold; a piece of boiler-plate folded in 
four, and numerous other examples, with a case 
showing samples of fractures. An exhibit which 
has a melancholy interest attaching to it is the 
casket presented to the late Sidney Gilchrist 
Thomas ap e ironmasters of the Prague 
Society. 2 ussé work is of basic 
ingot iron, whi the figures are cast 
from pig iron as used in the Bessemer 
converter. Sir H. Bessemer exhibits in an 
unnumbered case an historical collection of 
original test pieces of Bessemer iron and steel, 
some of which date as far back as 1856. Mr. 
Snelus, of Workington, exhibits in model form 
illustrations of improvements in the processes of 
manufacture of steel, including apparatus for 
carrying hot steel ingots, and improved steel 
linings for Giers's soaking pits—a model of a pit 
being shown, with the appliances for handling 
the ingots. The de aby EE of the Mint ex- 
hibits the method o ing gold by the chlorine 
process devised by F. B. Miller, of the Melbourne 
Mint, and Prof. Chandler Roberts also shows a 
full-sized model of the battery for reducing 
chloride of silver, in which plates of zinc and cast 
slabsi of the chloride of silver are placed ina weak 
solution of chloride of zinc, the silver being re- 
duced in about 24 hours. He also shows a Stas 
pipette, modified by Mr. P. du Bois, of the U.S. 
Mint, Philadelphia. The continuous mercurial 
rain amalgamator ef Dr. Atcherley is exhibited 
in working order. In this apparatus troughs 


are supported above the washing water and 
drop a continuous rain of mercury in order 
to seize upon the float and flour gold— 
light particles which would otherwise escape 
with the water. Cassel's process of extracting 
gold from refractory ores by chlorination is 
shown at the adjoining stand. Instead of using 
the gasin the free state it is evolved in the 
apparatus itself in the nascent state in contact 
with the ores, and oxygen being also generated 
at the same time, which oxidises the ca ei 
arsenides, &c., the gold is seized upon by the 
nascent chlorine and converted into terchloride. 
The addition of lime prevents the iron in the 
pyrites from passing into solution. The Electro- 
Amalgamator Co. exhibit in working order their 
apparatus for extracting gold and silver from 
ores by the combined action of electricity and 
mercury, the current being employed to keep the 
mercury bright and lively. The Phosphor Bronze 
Co. show a variety of castings, &c., and their 
special silicium bronze wire, which has been 
found so useful for telephone and telegraph over- 
head-lines; and at the adjoining stand the 
Manganese Bronze Co. exhibit articles in their 
special metals, with a bent propeller-blade from 
the Mosel. The use of a peculiar shaped two- 
bladed propeller for ventilating purposes 1s shown 
in the shape of the patent Crossley Air-Pre- 

ller, which gives a rapid movement of air at 
ow pressure. It is shown running at 
about 800 revolutions, and from the sim- 
plicity of its construction, and conse- 
quent cheapness and economy, it should 
be found very useful in many places, such as. 
mines and mills, hotels and theatres, hospitals, 
steam vessels, tunnels, &c. Amongst other 
exhibits of interest Messrs. Bailey and Co., of 
Salford, show a hydraulic hauling engine of the 
oscillating type, specially designed for working 
at a pressure equal to 1,200ft. in column; a one 
horse water motor of similar type for use where 
town water has sufficient pressure; a Bailey and 
Reid’s cement tester; Professor Thurston’s oil 
tester, and Stapfer’s somewhat similar apparatus 
for ascertaining the lubricating value of oil. Mr. 
G. Bower exhibits drawings of a Bower-Barff ° 
furnace, and specimens of iron and steel rendered. 
rust proof. The metal, it will be remembered, 
is subjected to the action of superheated steam 
or air while at a red heat, and combining with 
oxygen becomes coated with a film of magnetic 
oxide.. The Compressed Lime Cartridge Co. 
exhibit specimens of the cartridges used in 
breaking down coal and in other mining opera- 
tions, with the portable pump and hose for 
wetting the cartridge when in the tamped bore- 
hole. Mr. A. Latch, of Great George-street, 
S.W., exhibits the patent locked wire ropes made 
by Elliot and Co. These ropes were patented 
last year, and have many features to recommend 
them. The individ wires are drawn to- 
different sectional forms to suit the purpose for 
which the rope is intended; but the completed 
rope is rounder than the old standard 
make, and has less weight; thus, a locked coil-- 
rope 3in. in circumference weighs 133lb. per 
fathom, and is equal in strength to the old style 
rope 4in. in cireumference and weighing 184Ib.. 
The lock of the individual wires one into another 
is well shown by the sections exhibited. There. 
are several stands of miners’ tools, and Mr. 
Warsop, of Coniston, shows a hold-fast eyepiece 
with screw cone, for rendering picks and other 
tools interchangeable by expanding the shaft in 
the eye, and firmly holding it until the cone is 
unscrewed with a er. Miners’ safety fuses 
and igniters are exhibited at two stands, that of 
Bickford, Smith, and Co. having a model showing 
the method of placing the igniters and fuses for 
firing sev charges simultaneously. J. 
Buckton and Co., of s, show a 50- 
ton testing machine, wi their patent 
autographio indicator. At the time of our 
visit to this group several of the exhibits 
were still missing, or could not be found; 
but there is one which is sure to be seen by the 
visitor—viz., the patented machine of Scott and 
Hilder for separating iron filings. It consists of 
a rotating horizontal diso, fitted with electro- 
magnets, which are alternately magnetised and 
demagnetised by means of a commutator. Two 
endless belts run beneath, and the filings, being 
fed into a hopper, pass along the belts, the 
magnets picking up the iron filings when .over 
one belt, and dropping them as they pass over 
the other. The two belts then throw them off 
into two bins for iron, and brass and 
refuse. 
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‘THE AMATEUR WORKSHOP. — VII. 
Planing Machines.—Power Gear. 


ROM the consideration of the hand-driven 
‘table we new pass to that of the multiple 
-power gear. The Figs. 68, 69, 70 show a train 
2 gearing adapted for the accomplishment of 
light work, strong, but not unwieldy. The 
els are of about the same`size and pitch as 
those which are used for the back gear of lathes 
of Sin. or 6in, centres, and if such could be pur- 
«chased of the makers, in sizes approximate to 
those figured, the labour of pattern-making could 
De saved. For the sizes of the wheels are not 
necessarily fast dimensions, but will permit 
of variation. Thus the return and cutting 
strokes are in the ratio of 2} to 1, but the wheel 
«> could be replaced by one having fewer teeth 
t give a ratio of 2 to 1, or by one bar a 
greater number, to give 3 or 31 to 1. The 
size of the wheel E could likewise be altered, 
either relatively to wheel G, or to the driving 
palor, and the rate of travel of the belt may 
e modified by altering the diameter of these, or 
che number of revolutions of the driving counter- 
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shaft, or the diameter of its pulley. The pinions 
are not capable of much variation, since, if made 
larger, power is lost, while small pinions are 
driven with difficulty by their wheels, notwith- 
standing that they themselves will drive their 


wheels easily. The pulleys are made for 1 in. 
belting, which is powerful enough for the work 
the machine has to do. 

I have started with the assumption that the 
travel of the table is to take place at the rate of 
15ft. per minute while cutting. The rate of 
cutting could be varied, however, if one class of 
work chiefly is intended to be done in it. 
For brass work the table could be driven 
faster, while for wrought iron its speed might 
be reduced, say, to 12 or 13, and these 
modifications can be made by the methods alluded 
toin the preceding paragraph—by altering the 
diameters of the driving or the driven pulleys, 
or the number of revolutions of the countershaft. 
Again, when the relative diameters of the pulleys 
are fixed finally, it is sometimes desirable to be 
able to drive at variable rates, and then, though 
the sizes of the direct driving pulleys remain 
unaltered, we can, by introducing epeed pulleys 
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overhead, upon the line shafting and the counter- 
haft, get as many rates of travel as there are 
ma to the pulleys. 

turning to the figures, let us now see de- 
finitely what our train of gearing will effect. 

A is the driving- pallay 8in. diam., for forward 
or cutting stroke, B, first pinion for ditto, both 
of which are keyed on shaft a ; O, first wheel for 
ditto ; D, second pinion for ditto, both keyed on. 
shaftc; E, second wheel for ditto, keyed on 
shaft ö, which carries the rack pinion F. 

Again, A“ being driving pulley for backward 
stroke, G is the pinion for ditto, working into the 
wheel K, and driving rack pinion F. 

The list of wheels is therefore as follows :— 


A, A’, A“ pulleys 8in. diam. , 
B, pinion containing 14 teeth of gin. pitch 
35 


C, wheel 77 77 757 


D, pinion 77 14 75 ” 
E, wheel ‘i 5l j ji 
F, pinion j ll y ” 
G, pinion 5 11 71 50 


Having fixed on 16ft. per minute for cutting 
speed, we want to know the rate per minuteat which 
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the first shaft, a, must revolve to produce that 
effect. The two pairs of wheels, B and C, and 
D and E, will furnish us with the data for ob. 
taining that ratio, and it will be— 


OXE _ 35x51. 9,1 
BxD 14x14 


rg is, shaft a will make 9-1 revs. to one rev. 
of b. 


The rack pinion F, measures 8}in. in circum- 
ference at the pitch line. The number of revo- 
„lutions, therefore, which the shaft a will make 
im one minute, the velocity of the table being 
15ft., will equal— 

* x 20% 12° 


3-06 = 198:4 revs. per minute. 


We have Sin. pulleys then, on the shaft a, to 


make 198-4 revs. per minute. If we assume 
that the countershaft makes 100 revs. per 
minute, the driving pulley upon that will have 
to be— 
: 198'4 x 8 

100 
These are our velocity ratios. 


= 15°87in. diam. 


rack-pinion F would be 


AxCxE _ (8 x 3:14159) x 35 x 51 


BxDxF 14 x 14 x 11 <n: 


The gain in power in the return stroke would be 


A" x E. (8 x 314159) x 51 


xt wa nOn 
and the ratio of the forward and backward 
20°80 
ca” 


I have struck the teeth of these wheels by 
means of Prof. Willis’s odontograph scale, and 
in the case of each have also drawn three teeth 
to full size (Figs. 71, 72, 73). The directions 
given in the last article relative to the 
making of the rack pinion will also apply to the 
pattern of the pinions figured here, one pattern 
suflicing for the three castings. The two larger 
wheels, however, must be made in a different 
fashion. Figs. 74 and 75 show these in section. 
They are purposely drawn as light as possible 
censistently with strength, and the plated form 
is chosen as being simpler of construction than 
wheels with arms, and equally good for our pur- 
pose. If we describe the making of one of these 
patterns, therefore, those remarks will apply also 
to the other. The Fig. 76 shows the pattern 
wheel in section with the joints in detail. It is 
made as follows:—Get three strips of d 
mahogany, each planed to in., thick, an 
large enough, when laid edge to edge to make a 
circle of Sfin. in diam. It will really have to 
finish to 6}in. Screw them upon a true face 
chuck, not glueing the joints, but leaving them 
vin. open. Glue a course of sweeped segments 
zin. wide in the rough upon this plate, their 
outer edges being flush with the 63in. line, When 
the glue is dry, face over toa full zin. thick, 
and es another similar course above this; the end 
joints in this last course to come midway between 
those of the previous one. Face this course to 
a distance of gin. and 1-32in. measured from the 
plate. Turn the inner edges of the segments to 
the templet made from drawing, bore an inch 
hole through the centre of the plate, and b 
means of this hole rechuck against the sido 
already turned. Build up two courses of seg- 
ments upon the opposite side, turn their inner 
edges with the templet just used, then turn the 
whole width of the rim at once to 6}in. dia- 
meter, giving a very trifle of taper, indicated 
only by a tight and an easy fit of the calipers. 

e outer diameter will then be pricked out by 
spring dividers into 35 divisions, and lines drawn 
across to these divisions with scriber and square. 
Each dimension will indicate the centre of a 
tooth ; but it 3 whether the centre 
or the edge of the tooth be set to these lines. 

The teeth are made in mahogany, and are 
worked in a templet box shaped like Fig. 77. 
The tooth stuff is first planed on one edge, 
and squared off to Ijin. lengths. These 
lengths are fitted and worked in succes- 
sion in the space cut out in the block, a common 
round and rebate plane being used. Uniformity 
of a Aa and facility of production are thus 
Ses 


When glueing the teeth on the rim, it is not 
safe to trust entirely for accurate results to the 
lines marked by the dividers and square; but 
calipers must be employed as a check while the 


The gain in 
cutting power simply, from the pulley A to the 


and analysin 
ing up the nitrated substance, tegether with some 
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glue is yet moist, and the teeth therefore being 
capable of minute adjustment sideways. A 
little cleaning up will be needed after the glue 
has dried, particles of worked out glue being 
removed with a chisel. Fine glasspaper will be 
applied to the tooth-flanks through the medium 
of a rubber, and the only taper needed in so 
shallow a pattern may be given by imparting 
slightly harder pressure on the lower on 
the upper parts of the teeth. Two or three ap- 
plications of shellac varnish will be beneficial in 
preserving the glue from the action of the 
moisture in the sand, and in imparting a smooth 
surface skin. 

The bosses, a a, are turned separately, 
and held in place only with studs fitting 
easily into the central hole in the plate. 
An inch print will be attached to one of 
the bosses, and with this the pattern is complete. 
The wheel (Fig. 75) will be made in the same 


way. 

The driving pulley (Fig. 78) is very light, as 
all pulleys ought to be, and that is a reason why 
especial care should be taken in making the pat- 
tern, Fig. 79 shows it in section as prepared 
for pulley A’. The bosses are studded on, as in 
the wheel just described, and there is another 
reason for this in this case, and it is that the 
bosses on the outer pulleys are different from 
those upon the inner pulley, A having a keyway 
boss, A’ having none, A” having a special boss 
for the attachment of the pinion G. The very 
thin segments of which this pattern is composed 
must be made of mahogany, well jointed, and the 
best glue must be used, else the pieces will come 
apart very quickly, The rounding of the outside 
is better not done in the pattern, but a shade of 
taper should be given from the top to the bottom 
edges. Note also that in. of taper should be 
put upon the inner edges of the rim. By all 
means have the metal soft for facility of turn- 
ing, for even soft metal cast so thin will become 
hardened slightly in casting. 

We have to get our castings thus:—One off 
wheel C (Fig. 74), one off E (Fig. 75), two off 
pinions B and D (Fig. 80), one off pulley A’ (Figs. 
78 and 79), bee plain; then one off same 
pattern for A (Fig. 78), with key boss jin. thick 
and lłin. long. Then one off same pattern with 
bosses altered to suit A“, in which pinion G, same 
pattern as B and D, is cast along with the pulley. 


Then oneoff rack pinion F (Fig. 70),described in 
the last article, having a boss cast on one side 


to bear against the boss on the bed. 


The reference letters upon Figs. 68,69, 70, to 
which no allusion has yet been made, have rela- 
tion to details of the parts indicated, sketches of 


which will appear in the following article. 


These castings are very light, wheel E weighing 
111b., wheel C lb., and pulley A 6lb. About ; 


15s. per cwt. will be paid for these, 


NEW AND LITTLE-KNOWN APPLI- 


CATIONS OF THE NITROMETER.* 
By ALFRED H. ALLEN. 


S long as 1847 the late Walter Crum 
dened « method of estimating the nitrates 
gun-cotton, which consisted in pass- 


water and sulphuric acid, into a duated tube 
filled with mercury. The nitric oxide liberated in 
the reaction was su uently absorbed by a strong 
solution of ferrous sulphate. The method of mani- 
pulation was greatly improved by Frankland and 
Armstrong in 1868, and recommended by them for 
the estimation of nitrates in water. Their use of a 
tube open at one end and closed at the other by a 
tap surmounted by a cup greatly facilitated the in- 
troduction of the nitrate and acid. This apparatus, 
which may be called the Frankland-Armstro 
tube, would have come into more general use ha 
the agitation of the lighter liquids with the mercury 
been more easy to effect; but the accuracy of the 
results yielded by it have been fully proved by 
Mr. R. Warington, who also found that the 
presence of chlorides did not interfere to any not- 
able extent with the amount of gas obtained. 

Mr. G. E. Davis states that the idea of applying 
the mercury process to the assay of nitrous vitriol 
was suggested to him by Dr. John Watts in 1872; 
and, in a paper read before the Faraday Club on 
January 22nd, 1878, Mr. Davis fully described the 
use of the Frankland tube for the assay of vitriol 
which tube he used in connection with a mercuri 
trough. In Feb , 1878, Mr. Davis informs me 
that he connected Frankland’s tube to a piece of 


* Abstract of a paper in the Journal of the Society of 


first published 
the same instrument appears to have been devised 
independently at a somewhat later date by. Mr. 
Campbell. 


provement in the use of a three-way ta 
arrangement appears to have been ado 


— 


25 1 


combustion tube by means of indiarubber tubing, 
and used the two side by side in a —— 
This arrangement constituted the first form of the 
instrument we now call the nitrometer. 


The name nitrometer is due to Dr. Lunge, 


who in 1878 published and illustrated a description. 
of his iastrument. 


the credit of the 


To Dr. Lunge, then, belon 
è nitrometer, but 


escription of 


Lunge’s nitrometer possessed one decided im- 
whid 
from 
eee oe apparatus. When the nitrometer ip 
employed for the estimation of nitrates, or the 
assay of nitrous vitriol, the three-way tap gaty 
facilitates the removal of the acid liquid at en 
of an experiment, without necessitating the com- 
plete emptying of the nitrometer. 
As ordinarily employed, the nitrometer-stand is 
d that the open or reservoir-tube must 
be removed from its position and brought into close 
proximity to the uated tube before the measure 
of gas in the latter can be read off, and it is there- 
fore an advantage to have the stand so constructed 
that the closed 8 tubes of the apparatus, 


80 


Another inconvenience attending the use of the 
nitrometer is the i t mercurial froth which 
remains after the completion of the reaction, and 


revents the reading of the level of the mercury in 

2 Tia RATE 
y. en n uired, 

may be avolied by employing a — wide 
tube; but, for ordinary purposes, it is preferable to- 
adopt a plan suggested by me in a paper on the 
estimation of nitrates the nitrometer published 
in 1880 (Analyst, v. p. 181). In that paper I pro- 
posed to make a mixture of sulphuric acid and 
water, in the same quantity and proportions as the 
acid and solution of nitrate are employed in the 
nitrometer-tube, and to pour this mixture on the 
top of the mercury in thereservoir-tube. Itis then 
possible at once to bring the aqueous liquids in both 
tubes to the same level, and the incomplete se — 
tion of the mercury from the aqueous auti ko- 
comes a matter of indifference. In the same paper 
I propose to make an experiment with a second 
nitrometer, in which a definite amount of nitre was 
used. By noting the volume of nitric oxide evolved 
in this apparatus, and comparing it with that 
obtained me case of the liquid of 8 com- 
position, i comes unnecessary any 
correction for pressure or — Aa She the 
standard quantity of gas, when once obtained, can 
be kept in the tube without alteration for 2 4 
length of time. If this course be it 
desirable to keep a little strong pk 
the cup to prevent any p ty of leakage. 
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of error which appears not unfrequently to have 
been ignored. This is, that strong sulphuric acid 
has a notable solvent power for nitric oxide, and 
hence the full amount of gas cannot be obtained 
unless the sulphuric acid diluted below that 
int at which its solvent power for nitric oxide 
mes ad stn Warington and Thorpe both 
recommend that the strong sulphuric acid and 
aqueous liquid should bear the proportion of three 
measures to two, and my own experience is in 
mon A this condition. Ea err 
or the examination of dynami gun- 
cotton, Lunge places about 35 gramme of the 
sample in the cup of the nitrometer, and dissolves 
it in ce. of concentrated sulphuric acid. The 
liquid is then allowed to enter ar kp, the tap, and 
is agitated with the m in the usual way. 
Probably better results would be obtained if a few 
centimétres of water were added after the com- 
pletion of the reaction. l 
Hitherto all employers of the nitrometer appear 
to have regarded merc as the only liquid with 
which the instrument could be filled, and of course 
this is actually the case in the estimation of nitrates, 
since the mercury itself takes part in the reaction. 
For many purposes, however, the mercury can 
be conveniently replaced by a dense aqueous liquid 
saturated brine being most generally suitable, an 
the following are some of the applications to which 
1 put the nitrometer when filled with such a 
quid. 
The assay of spirit of pitrous ether and kindred 
p ations for the proportion of ethyl nitrite is a 
problem which has engaged the active attention of 
3 chemists. Hitherto the processes 
or the purpose have not been very satisfactory, the 
one giving results nearest to the truth being that of 
Eykman, which consists in treating the sample 
th a solution of ferrous sulphate and dilute 
sulphuric acid, heating the mixture, and collecting 
the nitric oxide gas evolved. Though the process 


is theoretically perfect, there are certain sources of | G. E 


error in practice, and the apparatus is somewhat 
-complicated, and requires skill in management. 
Mr. D. B. Dott has pro to estimate ethyl 
nitrite by treating it with potassium iodide and 
dilute sulphuric acid, and estimating the amount of 
iodine set free by titration with a standard solution 
of sodium thiosulphate. The reaction which occurs 
in this process is expressed by the equation :— 


(O. H.) NO, + KI + H, S0. KHSO, + 
(C,H,)OH + I + NO. 


In making experiments on Dott’s method it 
oocurred to me to measure the nitric oxide 
evolved, instead of titrating the iodine liberated, 
and as the reaction occurs completely and promptly 
at the ordinary temperature the nitrometer is an 
apparatus well suited for the purpose. I have now 
had a large experience in the process, which is best 
performed in the following manner :—A nitrometer 
should be filled with strong brine, and ö. of the 
sample to be tested should then be placed in the 
cup of the nitrometer, and allowed to enter through 
the tap, taking care that no air gets in at the same 
time. About 5cc. measure of a strong solution of 
potassium iodide is next allowed to enter, and this 
is followed by about cc. of dilute sulphuric acid. 
Effervescence ir- mediately ensues, and, if the tube 
be vigorously agitated at intervals, the reaction is 
complete in a few minutes, when the level of the 
liquid in the two limbs of the nitrometer is adjusted, 
and the volume of nitric oxide gas read off. There 
is no difficulty in confining the reaction to the 
liquid in the upper part of the closed limb of the 
nitrometer. The sitrometer method has been 
proved to give very good results with pure sodium 
nitrite, prepared from silver nitrite, and employed 
in known amount, and may be advantageously 
used for the assay of commercial nitrite of sodium. 
With some specimens of sweet spirit of nitre a 
considerable volume of nitric oxide is produced, 
and iodine liberated before adding the acid, the 
reaction probably depending on the presence of 
free acid in the sample. The results obtained in 
the nitrometer are remarkably constant, and the 
method furnishes a very easy means of assaying 
sweet spirit of nitre with considerable accuracy, 
which is further increased if a correction of 1-5cc. 
of NO be made for solubility of the The 
process does not occupy ten minutes, including the 
calculation, and actually measures the nitrous 
compounds preseut in the sample, instead of 
leaving their proportions to be inferred from a more 
or less complex reaction, such as the reduction of 
permanganate, &c. When strictly accurate results 
are not required, as is rarely the case in assayin 
such a preparation, the volume of gas need not be 
corrected for variations of pressure, temperature, 
and tension of aqueous vapour, &c. leo. of NO at 
the ordinary conditions of pressure and temperature 
corresponds to 003184 gramme of ethyl nitrite, “ 


» Ihave had a special nitrometer (Fig. 1) constructed 
for me for the anay of nitrous ether preparations. The 
graduated tube holds 60cc. and the cup is narrow and 
cylindrical, and has marks at 5ce. and 10cc. above the 
9 7 This arrangement renders the use of a pipette or 
Other sepirate measuring arrangement unnecessary, as 
the cup can be tilled to the Scc. mark with the sample, 


and hence 500. of samples of spirits of nitrous ether 
of reasonably good quality evolve from 2500. to 
40cc. of nitric oxide. 

Another usefal application of the nitrometer is 
for the estimation of «rea in urine. For this pur- 
pose the tube is filled with brine as before, and 20e. 
of the sample introduced through the tap. This is 
followed by 1000. of the usual solution of bromine 
in caustic soda*. Before the bromised soda has 
time to sink through the brine it comes in contact 
with the urine, and the great bulk of the nitrogen 
gas is liberated. By now placing a clip on the 
indiarubber connecting-tube and agitating the con- 
tents of the nitrometer tube vigorously, the reaction 
is ge pieten; and the volume of gas may be read 
off. Not unfrequently the reading is delayed by 
the existence of froth on the surface of the liquid 
in the closed tube, but this may be instantaneously 
got rid of by introducing a few drops of alcohol 
through the tap. In some respects it is preferable 
to bring the bromised soda and urine in contact 
with each other in a small bottle or flask fitted with 
a perforated cork, and connected by narrow india- 
rubber tubing with the nose of the three-way tap 
of a nitrometer filled with brine or water (Fig. 
2). A nitrometer is much better for this purpose 

the device of a burette or uated tube 
immersed in a tall jar of water, as is employed by 
Dr. Squibb and others. 

The last arrangement is well suited for the esti- 
mation of carbonates, the sample being placed in 
the flask, and the acid for its decomposition con- 
tained in a small tube in the usual way. This 
amounts to a suggestion to employ a nitrometer in 
place of the measuring tubes of Scheibler’s carbonic- 
acid apparatus. Of course the usual corrections 
for solubility of the gas in the acid liquid, &c., 
apply as much in one case as in the other. 

e nitrometer may also be 3 conveniently 
used for the assay of commercial peroride of 
hydrogen, for which it was first employed by Mr. 

. E. Davis, who filled the nitrometer with mer- 
sary anq operated on loc. of the sample, which he 
agitated with cc. of a saturated solution of 
potassium bichromate. Under these circumstances 
Mr. Davis found the peroxide of hydrogen to be 
split up into water and oxygen, the bichromate 
remaining unchanged, and this observation has 
been subsequently confirmed by Mr. W. H. 
Symons. It is usual to express the strength of 
peroxide of hydrogen in terms of volumes of oxy- 
gen obtainable therefrom, and hence the nitrometer 
is well suited for its assay. 

According to my experience, the reaction of 


gas | bichromate of potassium on peroxide of hydrogen 


does not occur so promptly or completely as could 
be wished, and I have therefore substituted for it 
an acidulated solution of permanganate of potas- 
sium. I prefer to operate as follows :— 

The nitrometer is filled with a saturated solution 
of sodium or magnesium sulphatet. lcc. of the 
sample is then introduced through the tap, and 
this is followed by a strong solution of potassium 
permanganate, which has been previously acidulated 
with sulphuric acid. The reaction occurs very 
promptly, and the permanent coloration of the 
contents of the tube suffices to show that an excess 
of the permanganate has been employed. When 
1 permanganate is used, the reaction is as 
ollows : 


2K MnO. + 5H,0,3H, SO, = K,S0O, + 2MnSO, + 
8H,0+50,. 


Mr. Kingzett and other chemists have in- 
dependently proved the truth of the equation by 
adding standard permanganate to hydrogen per- 
oxide (in presence of free acid) contained in a 
Woulffe’s bottle arranged so that the evolved 
oxygen could be collected and measured. The 
accuracy of the results obtained by permanganate 
was checked by estimating the iodine liberated by 
the hydroxy] from potassium iodide. Hence, when 
acidulated permanganate is employed for decom- 
posing hydroxyl, only one-half of the oxygen gas 
iberated comes from the sample, the other half 
being derived from the reagent. Therefore, lce. 
of a sample of peroxide of hydrogen, described as 
of „10 volumes strength,” ought to give 20cc. of 
oxygen in the nitrometer. If an acidulated solution 
of potassium bichromate be substituted for the per- 
manganate, the reaction occurs very promptly, a 
double volume of oxygen being evolved ; but for 
some unexplained reason the results are sensibly 
lower than those obtained with permanganate. 

„While the nitrometer is frequently used as an 
instrument in which to evolve and measure gas, it 


g|has not met with such a wide application as it 


and thus a definite amount taken for the analysis. In 
this case a three-way tap is of no advantage. Messrs. 
Cubley and Preston, of High-street, Sheffield, are now 
prepared to supply these nitrometera to those desirous of 
employing the prucess mentioned in the text. 


* 100 grammes of caustic soda are dissolved in 250cc. 
of water and 25cc. of bromide cautiously added to the 
well cool<d liquid. In some respects it is preferable to 
dilute the 10cc. of this solution with an equal measure 
of water before introducing it into the nitrometer. 


+ If brine be used there is a tendency to error from the 
evolution of chlorine. 


deserves for the p of absorbing But, 
as a matter of f by the aid of two of Lungs 
nitrometers, having their three-way taps joined by 


a short piece of indiarubber tubing, we can ex- 
temporise an apparatus for gas inalis capable of 
a variety of applications. 
Having not unfrequently to make analyses of 
blast-furnace and Siemens gases for technical 
the importance of having a rapid and 
moderately accurate method of gas analysis has 
forced itself on my attention, with the result that I 
have devised & very simple apparatus for the 


Perhaps there is no chemical operation more 
difficult to describe than that of the manipulation 
with an instrument for the analysis of gases, but in 
practice the mode of using the apparatus in ques- 
tion will be found exceedingly simple, and to any- 
one in the habit of working with gases, means 

: themselves for increasing 


eee applications of the nitrometer with a 

-way tap, which instrament furnishes an 
extremely ready means of obtaining certain gases 
in a state of purity. For instance, if the lower end 
of a Lunge’s nitrometer tube be cut off and the 
opening closed with a, perforated cork fitted with 
a T- piece, one branch of which is closed by a clip 
and tho other communicates with the reservoir, We 
have a convenient apparatus for generating at will 
small quantities of such gases as can be r 
evolved without N of heat (Fig. 3). 
Thus, for example, if some nujated zinc be 
placed in the nitrometer and the instrument filled 
with water, on allowing acid to enter through the 
cup, h eroro perfectly free from air will be 
evolved, and can be utilised in any manner desired 
by opening the three-way tap, to which a piece of 
indiarubber tubing has previously been attached. 
The T-piece at the bottom enables the dense 
solution of zinc to be tapped off when desired, and 
so the apparatus can always be kept full of hydro- 
gen and in order for use. For small quantities of 
sulphuretted hydrogen the apparatus is also well 
ching, and by means of the T-piece any chokin 
up by ferrous sulphate can be wholly avoid 
Carbon-dioxide also can readily be generated in the 
nitrometer tube, and if a quantity of oxygen 
be required, as, for instance, in a ysis, it can 
be obtained instantaneously and in a state of purity 
by the reaction between acidulated aoganate 
and peroxide of hydrogen. It is the three-way 
tap which renders the nitrometer suitable for a 
large number of the purposes suggested. 


HINTS FOR CLEANING BOILERS. 


r G the N of boiler 

purger, or other substance for loosening scale 
or deposit upon tha shell, heads, or flues of a steam 
boiler, special care and attention should be given to 
cleaning out the boiler, with a prompt removal of 
such loose fragments as may have become detached 
and fallen down. These particles, if not removed, 
are often swept about by the various currents with- 
in the boiler, and, collecting in a conglomerate mass 
upon some part of the fire surface, prevent access 
of water to that particular part, and thereby it is 
overheated and bulged—or bagged, as it is some- 
times called—often inflicting a dangerous injury to 
the boiler and requiring a considerable outlay for 
new sheets, a patch, or perhaps other expensive 


re ‘ 

In the use of soda and other preparations used 
for the removal of boiler incrustations that are 
soluble in water, a separate vessel may be provided, 
suitably connected to the feed-pipe, so that the pre 
paration, in its proper proportions as recommended, 
may be frst dissolved, and, when properly prepared, 
fed into the boiler. When there is a heater the 
solvent may be prepared and emptied into that. 
Logwood or oak chips, leather clippings, and many 
other waste products of a manufacturing esta- 
blishment that contain some useful ingredient, as 
tannin, soda, or starch, may often be used advan- 
tageously when they are recommended and their 
use directed by an inspector ; otherwise serious 
difficulties may result, perhaps endangering the 
safety of the boiler. We have known silk fabrics 
and other delicately-fine articles to be ruined in the 
dyeing process by the too free use of boiler com- 
pounds, of which the users were ignorant in two 
essential particulars—namely, as to their composi- 
tion and the safe quantity to be used. 

The importance of knowing these particulars will 
be evident when we remember the great tendency 
of the boiler to foaming when purges are used, and 
the increased danger at such times of carrying over 
some of this water mingled with steam to the dye 
kettles, or wherever it may be used. We should not 
have a great deal of sympathy for the man who, 
declining to avail himeelf of the services and advice 
of a physician, ruined himself by dosing with all 


© Messrs. Cubley ard Preston are prepared to supply 
the apparatus for gas analysis described in the text. 


May 22, 1885. ENGI ISH MEOHANIO AND WORLD OF ü: No. 1,082! 8 


which eee the n ma end of Pci 
animate and inanimate obj an which, in the 
well-known words of Keble, 7 


“To ita funeral pile this aged world is borne.” 


sorts of nostrums of which he was ignorant; but 
such a man, at the worst, can but ruin himself, 
while another who persists in dosing his boiler may 


diseases to spring up and take their course, afflict» 
i aly bat those animals alb? whieh: 
come under his 9 or proteoting influence. 
It may therefore be said that the prolongation of- 
life into and through the periods of deeay 
and into and through the processes of disease 
indeed, almost, if net quite, the very existence of 
decay and disease—is the result of human fore- 
thought and sympathy. In other words, decay and 
disease are, by civilisation, substituted for quick and 
early death. Without attempting to balance the: 
and cons of this, we know it to be a ition- 
froin whioh there is not. and ought not to be, any 
disposition to recede; and if there were the wish, 
there is not the possibility. The onward mareh of 
civilisation is a necessity, and the onward progress 
of disease will tend to go with it. But it does re- 
main for forethought and sympathy to narrow the 
range of the evils have themselves engendered, : 
or which have sprung up with them ; and it is pre- 
eminently the noble work of our profession to con- 
tribute to this to weed out and check the growth. 
of the morbid and to help the good seed to 


„ get even with the man who recommend 
it to Another case was that of a 
whose wy 5 per the direction of the 
engineer, eep clean a battery of boil 
who, happening to hear some of his mates say that 
oil was an excellent thing for softening scale, 
thought to make a trial of it on his own account. 
So one Sunday, when cleaning out his boiler, he 
went through the ‘shops connected with the esta- 
blishment and gathered up the refuse oil and grease 
from various drip-pans, securing in this way two or 
three gallons, which he poured into one of the 
boilers and afterwards filled it with water. Soon 
after the steam was got up the fire sheets became 
begged and beautifully corrugated, and leaked like 
ve 


In boilers under our supervision we have used 
grade petroleum many times for the purpose of 
loosening line scale, and with the most satisfactory 
results. We do not approve of the use of ; 
and we deem the application of animal oils or fat 
to the interior of a boiler for that purpose as very 
hasardous. As a rule, when a boiler is in service, a 
systematie daily charge of a proper solvent, 
graduated to the capacity of the boiler, will be found 
more efficacious than a er charge at longer 
intervals, and is less likely to cause foaming and 
kindred difficulties. An important matter some- 
times overlooked is the need of regular times for it. 
When about to put a boiler out of service for a 
thorough cleaning, it will be found an excellent 
plan to let the boiler cool off gradually and the 
pressure fall slowly until it has reached about blb., 
when the safety valve may be raised and the re- 
mainder blowa off. Run off the water and remove 
the hand-hole plates, when the scale will be found 
much softened and easily detached, while the deposit 
can readily be washed off with a hose. We have 
found this an excellent plan to pursue even in 
marine boilers using sea water and depositing a 
bias refractory scale, as the North Atlantic or Gulf 
of Mexico. Blowing down a boiler between the 
limits of high and low water, or, in other words, 

nthe upper and lower gauge cocks, is often 
very beneficial and assists materially in freeing it 
from the ill effects of scum and other impurities. 
If, however, this blowing down is not in igently 
done there is a probability of great waste and 
serious loss; for in blowing out good water at the 
temperature of the steam pressure and replacing it 
by other water, perhaps of no better quality, at the 
mach lower temperature of the feed, there is a 
Front loss of heat and consequent waste of fuel. 
slowing down a boiler can, however, under no 
circumstances be depended upon to thoroughly clean 
it and remove loose fragments of scale and much of 
the deposit commonly found. This can only be done 
by systematic periodical washing out at intervals to 
be determined by the circumstances of the case.— 
Locomotive. 


a lessening of strength. In normal ‘‘ ascend- 
ing! development, material and strength are added 
to the several parts of the body in due relation to 
their respective requirements, so that they may all 
grow on pari passu, and the proper harmony of 
8 may be maintained between them; and 
in the normal descending development, the rela- 
tive proportionsof the several structures and organs 
are peaa, while weight, force, and activity 
are being lowered by gradual and well-adjusted 

i terval and of nutritive activity. 
During the time that the bones are becoming lighter 


developmental or physiological death terminates the 
developmental or physiological decay. How much 
may those who gently into this natural or 
Rader the protraoted and painful pathological 

un © pro an athologi . 
césses which too often fades | 3 155 


disturbing agencies, and a good proportion or 
balance between the several organs. Each organ 
must be sound in itself, and its strength must have 
a due relation to the strength of the other organs. 
If the heart and the digestive system be dispropor- 
tionately strong, they will overload and oppress the 
other organs, one of which will soon give way; and 
as the strength of the human body, like that of a 
cancer, boring its way into the strong and sturdily | chain, is to be measured by its weakest link, one 
ing frame; and the great hope and aim o 
medical study is to prevent such fatal interferences 
with the 5 processes, and to enable 3 
work out, in their own unin- A 
and early death are so much due. Now, in both 
these—notably, in the second—woman has the 
advantage over man, and she consequently attains . 
to greater age. That this superiority is not entirely 
due to the comparative freedom from exposures and 
to the greater temperance in the woman, but is 
sheltering influences of civilisation for the oppor- partly a result of a stronger or more enduring 
tunity to manifest themselves and to continue théir | inherent vitality is shown by the fact that, even in 
work. For the needs of the orinfantile, period | the first year of lifé, when the conditions and ex- 
of helplessness Nature has made a sufficient pro- | posures of male and 
vision in the parental instinct which protects and 
nurtures the young. But this lasts only so long as 
the requirement for it exists. It ceases as soon as 
the young has the ability to help itself; and it does | gain 
not return and is not supplemented by anything of 
its kind. It gives way before that struggle for 
existence which is the engenderer of selfishness, 
dominating over all other impulses and shutting out 
all heed fer the worn and weary, for the feeble and 
the decaying. These, being unable to help them- 
solves, are crushed out by the various provisions 
which Nature makes for their destruction. The 
result of this great seeming evil being that all 
in the natural, or primitive, world is in the 
ascendant to, or in the enjoyment of, bodily per- 
fection. All teems with budding life or full health 
and strength. To falter isto fall ; forasmuch as the 


LD AGE acquires a gradually increasing inter- | first evidences of weakness and the beginning of 
O eat as advancing civilisation enables a larger | decay arrest themselves by preventing 5 pon rof 
number of persons to attain to it, and affords them | #elf-maintenance in the weak and the decaying. 
additional means of enjoying it and profiting by it. | The same with disease. It, in like manner, stops 
We are, I think, too much accustomed in our ideas | itself. Indeed, it can scarcely be said to be allowed 
to limit the work of development to the periods of | to enter into the pure realm of Nature. Sick animals 
adolescence and maturity; and, indeed, the sur- | are not there provided for, have no abiding-place 
passing wonders of that work—I say surpassing | there, and soon perish; so that there is no wasting and 
wonders, for unquestionably the processes of develop- | Pining, no lingering fevers, no destroying cancers, 
ment of an animal body are the most marvellous, | 20 decrepit frames. Neither the bird that fails to 
the most mysterious, and the most interesting in the | elude the hawk nor the hawk that fails to seize the 
whole range of the physical world—are most fully | bird can long continue in existence. Thus, in the 
demonstrated in the early periods of life. But they | economy of Nature, death is swift, and comes early, 
do not end in them, or even when the body has | as socn, at least, as failure of strength renders the 
been brought to its fully matured condition. Tne animal unable to protect, or provide for, itself; and 
continue in a definite and orderly manner, though | man, it would seem probable, had no exemption 
with lessened and lessening activity, to the ter- | from this sharp, though, on the whole, beneficent 
mination of life, at whatever period that termina- | law of animal life. In early times, when the race 
tion may occur. The march of changing events in | was to the physically strongest, when a and 
the human body, from the age of forty or fifty to | strength, and activity were necessary to provide the 
one hundred, is as regular, as orderly, as develop- | hand-to-mouth means of sustenance, and to give 
mental, though less quick, and therefore less | defence, when men and animals were much on a 
apparent, as it is from birth to adolescence, or from | par in this and many other respects, early death 
conception to birth. It is one of the resultants of | must have been the common fate, being brought 
that inscrutable vis, call it what you will, and refer | about by climacteric agencies or by the tooth of the 


it to what you will, which makes all nature one, ae ae 8 oy oa ke es 3 
7 7 


some of the rude race of mankind. But in man 
was the germ of a better order of things, the germ 


ery of 
the woman’s frame as compared with that of man ; 
and one might expect that the small persons in both 
sexes would live longer than those of greater stature. 
This, however, scarcely seems to be the case. We 
find from our returns that the average height of 
the-woman above eighty is about bft. 3in., which, 
allowing an inch for the shortening incidental to age, 
makes it to fall little, if at all, short of the average 
middle-age stature. The men also we find to be- 
6ft. Gin., which, making a corresponding allowance, 
gives them a average height. It may also be 
observed, which we should not have expected, that 
the rate both of the pulse and respiration is quicker 


OLD AGE AND THE CHANGES 
INCIDENTAL TO IT.“ 


By G. M. Humrury, M.D., F.R.S., Professor of 
Surgery at the University of Cambridge. 


rest, i 
hereditary quality, that phthisis is reported to have 
appeared in some of the immediate relatives 
—father, mother, brothers, or sisters—of 82 
of the 500 aged persons; in 51 of the relations of the 
250 females, and in 31 of those of the 250 males. 
In the reports of some of these, it is stated to have 
occurred in several members of the family ; and, in 
a few instances, the disease was manifested in both 


patible longevity, but is not unfrequently 
associated with it. No other special peculiarities 
have been shown in sufficient numbers to deserve 
notice here. The greater portion are reported to 
be of long-lived ilies, to have enjoyed good 
health . their lives, o harn d good 
appetite and good digestion, requiring 

8 to have been moderate ar small eaters, to 
have taken little alochol, and, commonly, not 


bd Extracted from the Annual Oration, before the 
Medical Society of London, gs reported in the Lancet, 


254 


in the downward, or senile, develop- 
are a diminution of material 


are rather to ed as deviations from, or 
morbid-depe natural phenomena. 
Let us consider the which take place in the 
akeleton, forasmuch as are most appreciable, 
aad, ia many the most interesting. The 
bones whieh, up to maturity, had been galning in 


gradually 
‘the are first and most affected, which ex- 


nich ts so much dependent 
disposition of the cancellous 


es, 
u the strength and 
plates. 
ttakes 


This change 
earlier in women than in men. The 


the un 
ancestors are well provided with teeth. Tho loss of 
testh would imply a decay which the early man 
could scarcely have ved. What effect in 
more modern life this loss has u the general 
Jealth and the duration of the y is not easy to 
i It is often survived for many years; 
and it may be noted that, as before stated, it takes 
| pay pgm women than in men, though they are 


| 


. 
0 


natural organs. It is remarkable how completely 
the alveolary processes become away, 20 
that scarecly a trace or them remains above or be- 
dew ; and the whole framework of the face, which 
aunistered with them to mastication, is attenuated, 
and the body of the lower jaw is reduced to the 


bar 
Gme, 


line. Thus tho form of the lower jaw returns 
nearly to that of the infant. But there is this great 
pe aaa that whereas in the infant the bone con- 
gists mai a eae eget ong or alveolary part, 


consequent ter afflax of blood caused by the 
skrinking of the brain. The increase is usually most 
marked in the frontal region, which accords with 
the fact that the shrinking is most pronounced ia 
the frontal lobes of the brain. The cartilaginous 
parts of the skeleton become somewhat thinner, 
which accounts for the loss of height in the aged ; 
bat I do not think that they usually bor any 
other perceptible change in ordinary healthy old 
age. I have N found the costal cartilages 
soft in old people in whom I have had an oppor- 
tunity of making an examination after death: the 
body of Old Parr, as described by Harvey, there- 


fore presenting in this respect, as I believe, no ex- 


bronchitis in the 
rate of respiration in them. The failure of nutri- 
tive force im the brain manifests itself in the 


from within, the ends of 
impaired 
versation unconscious that he is repeating himself ; 
he remembers the tales of lon A 
forgete that he 
on to the condition 


them, and 


to find that the active, even severe and long 
tinued, functional activity 
seems in no way to impair its enduring qualities, 
and that good earnest weeful 
and mind are not onl 
{| conducive to, longevity. 
z a b bere kd 

much as by work done, not by the amount of 
time spent in the tame, į T 
by the pithy words of Cowper— 


the chair. Ina 
Comets,” Mr. J. 
of Encke’s and Tempel’s comets to our evening 
skies afforded an 
5 ht have been 
0 
an average of about two hours in each revoluti 
and there could be no doubt that this woul 
eventually land it on the sun’s surface. The most 
natural explanation of this peculiari 
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ception to the 
ification of them 
than a senile chan 


the 
rather 


rulo. And I re 
to be a morbi 


arteries, that it is the result of a morbid process 
intruding itself upon, interfering with, and arrest- 
ing the normal of senile development. 
The rate of the heart’s beats, 5 
returns, does not much as age advances. 
From eighty to ninety it averages 73 to 74 in men 
and 78 to 79 in women. It is stated to be 
in 322 and irregular or intermitting in 85. The 
iration in 110 returns of men between oighty 
and eignty-five averages 17 per minute. In 4 
returns of men between sigh -five and ninety it 
averages 19 to 20 ; and in 1 of men at and 
over ninety it averages 23; in women it is a litéle 
quicker. Thus, in 86 returns of women between 
eighty and eighty-five it averages 22 ; in 54 between 
eighty-five and ninety it is also 22; and in 37 at 
and over ninety it is 23. It has to be borne in mi 
however, that the not unfrequent occarrence 
raises somewhat the av 


g past 
has jue told them. This may go 
senile dementia. Ha y it 
no 
ion 
terest in 


, forming 
full of thought for the present and 
eis no less satisfactory 

oon; 
ef the matured brain 


loyment of bod 
compatible with, but peed 

all, length of life 
really estimated not by number of years so 
fsuitiess manner indicated 


„For fourscore years this life Cleora led: 
At morn she rose, at night she went to bed 


nor by endeavours solely to advance our own 
fortunes, or reputation, or comfort, but by per- 
severing efforts to promote the welfare ef our 
fellow-men. 


SCIENTIFIC SOCIETIES. 


— — . 
LIVERPOOL. ASTRONOMICAL 


SOCIETY. 


HE fourth session was closed on Monda 
evening by a meeting at the Association Half, 
e Rev. T. E. Espin, B. A., E occupyin 
per on Possible Origin o 
Sutton said the recent return 


opportunity of considering what 
their cael - The periodic time 
ncke’s comet had been observed to decrease by 


was that 
ve the mate attraction 


some re g influence 
pee power than would otherwise be the case. 

e theory that comets had been erupted from the 
interior of planets was very ably argued by Mr. 
Proctor, but the only factors that could support 
such an hypothesis seemed to be that the aphelia of 
periodical comets crowd upon the orbit of Jupiter, 
and that the ascending node of Tempel's comet was 
very near to the orbit of Uranus. But the connec- 
tion which we now know to exist in so many 
instances between comets and meteor systems was 
fatal to Mr. Proctor’s view, because, if Tempel’s 
comet was erupted from Uranus, so also must have 
been the meteor system to which it belonged. But 
he contended that no planet could by eruption 
generate a quantity of matter which would revolve 
in a continuous ring around the sun; in fact, he 
would point out that the enormous sy of these 
meteor systems which form rings, unbroken perhaps 
ope rar their entire length, quite precluded the 
idea that they could have originated anywhere 
within the bounds of the solar system. 


form a matter for dispute, though 
analysis certainly seemed to point to 
tion by stellar processes. | 
a sufficient retardation bad been proved to render 


eir forma- 


but | his 


hether 
they came to us from the stars might reasonably 
trescopic 


But certain it was that 
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either the planetary capture or eruptive theories 
unn for the ment, : 

Mr. W. J. D ing, F. R. A. B., would remind Mr. 
Sutton that . ol inly known cases 
of identity between cometary and meteoric orbits 
was remarkably small, amounting, in fact, to only 
four instances. The connection between comets 
and meteors was proved rather by the precise agree- 
nes Sep 1 t. Be th 6 50, 
number of su ents. He tho 7 
was quite possible that comets might have a 
derivative source m planetary eruptions. A plan 
might, for example, have evolved a certain quantity 
of matter, in form of an immense cloué of 
meteoric (or, say, a voleanic outburst 
similar to the t Java eruption of August 1883), 
and this cloud would, if ejected with sufficient 
force to leave its t planet, certainly tend to- 
wards the sun, and in process of time assume the 
form of a meteor ring. The foremost particles of 
the original mass would 5 ground on 
the central poo and this would cause an ex- 

stream. 


periodic | 
be resolved into a train of particles, and ult 
into one complete ring. Therefore, gran 

comets and meteors had heen erupted from p 

their subsequent resolution into rings could only be 


r. Joseph Baxendell, F.R.S., &c:, said Captain 
W. Noble lately drawn the attention of the 


t a phenomenon he had 
witnessed in Oct., 1892, stron su tho 
position Captain Noble had At the date 
mentioned fhe outer minor axis of the outer ring 
had, according to the Mautical Almanac’ Pam, 
become relatively lesa than the polar diameter 

the ball; but he had observed the S. polar limb of 
the planet to extend sensibly beyond the southern 
5 the outer ring, though no trace of the N. 
polar limb eould be pereeived on the northem edge 
of the oe This appearance became well marked 
on the 28th October, when it was readily een with 
a power of 180. As the elevation of the gun above 
the plane of the ring was at this time about 111 
minutes less than that of the earth, the invisibility 
of the northern limb of the pan could nob have 
arisen from the shadow of the ring being thrown 
upon it. Assuming the elements in the Nawtical 
Almanack to be correct, the only lanation 
appeared to be that the centre of the was not 
coincident with the centre of the ring system, bat 
was at a sensible distance on the aide, and, 


pease was not the centre of gravity of the 
et. - 
Mr. R.C. Johnson read a paper by Mr. Geo. Kaott, 
LL B., &o., on the variable star U Gemineram. 
It was seldom the case that circumstances favoured 
the obtaining a complete observation of a maximum 
of Mr. Hind’s remarkable variable star. In addi- 
tion to cloudy skies, a further disturbing cause was 
caf Rami in 1 moon aoee Pa was com- 

ati near the star’s , and whose presence 
T motas seriously interfered with, if it did not 
entirely prevent, all effective observations. The 
brightness of the star had been observed to vary 
from 14'5m. on the Ist of April, 1885, to 9.5m. on 
the 6th, when it slightly decreased in brightness ; 
it reached its principal maximum of 9:2m. on the 
sth. It would, therefore, appear that on this oc- 
casion the maximum was a double one, with a 
9 minimum intervening—a phenomenon 
which already been observed in maxima of this 
star. Professor önfeld had pointed ont in his 
Zweiter Catalog that not only were the intervals 
between successive 5 ot ar aon! 5 Ae 

t irregularity, but o duration 

Gainon ia Gr length of time taken in rising 
to maximum and falling to minimum again) had a 
varying range of from 10 to 20 days. It would 
seem indeed that the maximum might be broadly 
divided into two types—one well marked with a 
duration time of 10 + days, the other (not perhaps 
presenting quite such distinct characteristics, bat 
still well marked) with a range of from 15 to 20 
days. The longer maximum was sometimes 
marked by aslight subsidiary minimum. Whether 
the maximum was of longer or shorter duration 
the rise appren to be rapid. He had not found 
any regularity of sequence as to long or short 
maxims, nor did there appear to be any decided 
relation between successive maxima and thelengths 
of the duration. Neither, on the other hand, did it 
appear that the point of magnitude touched was in 
either case higher or lower than in the other. But 
at the same time it must be admitted tbat the 
observations were hardly sufficiently complete to 
enable one to speak decidedly on points of this 
nicety. 

Tho president read a paper on“ The Probable 
Period of the Variable Star LL 14551.“ This star 
had been observed to be variable by him in 1883, 
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and photometric observations of it were published 
in the Monthly Notices of the R. A.S., Vol. XLIII., 
page 432. During 1884 it had been observed with 
@ photometer of his own contrivance, but only very 
casually, as the star was badly situated in our 
English sky. Mr. W. E. Jackson, of Constanti- 
nople, had, however, kindly taken up the observa- 
tions, and, as an example of the ificent 

portunities enjoyed by astronomers in that part 
of the world, no less than sixteen complete obser- 
vations werd obtained last month, eight of them 
being on consecutive nights. From data that had 
thus been established, a period of 14:09 days was 
<alculated. The photometric observations of 1883 
also gave a similar period. The variation in light 
was very irregular. After a maximum the star 
decreased for 1} day, the light then increased for 
about the same period, and, after remaining sta- 
tionary for about 2 days, showed again a tendenc 
to increase for 13 day, after which it diminish A 
and then remained stationary, rising steadily for 
24 days before the maximum. As this was the first 
variable star known in this constellation, he pur- 
posed to call it R Pappis. 


The Secretar a by Mr. J. Baxen- 
dell, jun., on“ Transits of J Japiter’s IV. Satellite.’’ 
pearance 
e disc of 


almost like a shadow, 
dark as the shadow 
aot so dark, but more like Indian ink, and not 
more than one-third of the diameter of I. On 
Feb. 27 last, at 10.15 p.m., IV. appeared as a very 
black spot, much darker and better defined than the 
shadow of I. On April 18, at 7.50 p.m., IV. was 
observed not far from the f. limb, but not nearly so 

as on previous occasions, though two hours 
later it was seen to be much darker; whilst at 
11.15, when it was very near the p. limb, it was 
ecarcely to be distinguished from the planet. Alto- 
gether, the observation 


a paper on “The Formation of Lunar Bays,” 
the shapes of 
Fracastorius, which, he thought, 
seemed to show that they were the remains of 
circles once complete, and now probably de-formed 
by some influence of the adjoining mare which 
had bodily removed the plain from that side. 
Those who held that the bays were ruins of com- 
plete circles were, however, met by two insoluble 
difficulties: lst, as to how such a huge circle could 
have been formed; 2nd, how 30 large a segment 
could have been so completely removed as to leave 
not a trace behind, and which, on the volcanic 

thesis, appeared to be impossible. 

submitting a voluminous report of the pla- 
netary section, Mr. W. S. Franks, F. R. A. S., said 
it contained a summary of the work done by 
members of the section during the recent opposi- 
tion of Jupiter. No fewer than 185 sketches of the 
planet, many of them coloured, had been received, 
and some of them were exceedingly well done. 
The remains of the great red spot had received 
considerable attention, and dark transits of the 3rd 
and 4th satellites had been repeatedly noted. 
Other papers were read, and a motion to enable 
members residing at a distance to vote for the 
election of the Council was unanimously agreed to. 
wo 5 were elected members, and Mr. 


ranks and Mr. J. E. Gore were elected 


associates of the Society. 
WESTERN MICROSCOPIC 
SOCIETY. a 


A lea monthly meeting of this society was held 
at the house of E. Bartlett, Esq., M.R.C.S., 
L D.S., on the 4th inst. The subject was “The 
Human Lungs in Disease and Health’’; on the 
table was an interesting series of illustrative pre- 
parations. Among them the host drew attention 
to a section of stonemason's lungs, and lungs 
showing carbon deposit from London smoke. Dr. 
Olippingdale exhibited a fatal lung at seven 
months, with no air vesicles, and to all appearances 
perfectly structureless, with only a sma supply of 
vessels. Under the microscope of Mr. E. Swain 
was a section of Sheffield saw-grinder’s lung, the 
irritation from the steel gradually obliterating the 
lung structure and rendering it perfectly use- 
less for breathing. Magnetic masks to arrest the 
gs are provided for the workmen, but very 
seldom worn. Mr. B. B. Woodward, F. G. S. 
showed Bacillus tuberculosis; Mr. Stokes, F. C. S., 
catarrhal pneumonia with thickened pleura and 
commencing cavity. Mr. S. P. Moore, B. Sc., a 
beautiful specimen of toad’s lung injected. The 
next meeting of the club will be held on Juue let at 
the house of Dr. Foulerton (Pembridge Villas), 
who will demonstrate to the members a method of 
photographing microscopical objects. 


„the president, Dr. S. M. Mouser. 


insect. 
of Cole's Popular Microscopical Studies,“ con- 


SCIENTIFIC NEWS. 


— — 


HE death is announced of Mr. Robert D. 
Napier, the senior partner in the firm of 
Napier Brothers, the famous engineers, of Glas- 
gow. David Napier, the father, was a pioneer 
in steam navigation, and the sons inherited his 
mechanical ingenuity. Robert has contributed 
many papers to the transactions of various 
societies, but will, perhaps, be best remembered 
as the inventor of the self-holding brake, and in 
New South Wales as the engineer who had charge 
of the dredging operations at Sydney harbour. 
Mr. Robert D. Napier, who died suddenly on the 
8th instant, in his 65th year, devoted nearly all 
his spare time to mechanical and physical 
problems, and was an occasional contributor to 
our columns, Modest and unassuming, he was 
highly esteemed by all who knew him. 


The death is also announced, at Gottingen, of 
Dr. Henle, the distinguished anatomist and 
founder of the so-called school of rationalistic 
pathology. 

The Council of the Royal Geographical Society 
are making arrangements for holding in the 
Albert Hall an exhibition of articles used in the 
teaching of geography. The exhibition will 
probably be opened soon after the annual meet- 
ing, which will be held on June 8. 


Lecturing last Friday at the Royal Institu- 
tion, Prof. Burdon Sandersen gave a short his- 
tory of cholera, and stated that those who resided 
in the west and north of London had little occa- 
sion for fear, even if the epidemic did appear in 
the East-end, and he ventured to predict that if 
cholera were about to attack London this year, it 
would long ago have been on the march. 


Dr. Koch, who is one of the representatives of 
Germany at the International Sanitary Confer- 


_ | ence, recently attended a meeting of specialists 


on the cholera question, and reiterated, as the 
general results of his researches, that the comma 
bacillus manifests itself nowhere but in cholera 
cases, and is never absent from them. 


At the meeting of the Physical Society, held 
on the invitation of the local Naturalists’ Society 
at Bristol, a note by Prof. Ramsay and Dr. S. 
Young was read on Evaporation and Dissocia- 
tion, in which they refer to the relation existing 
between pressure and temperature of certain 
dissociating substances. They hope shortly to 
publish full details of their experiments, Prof. 
S. P. Thompson exhibited and described a model il- 


lustrating the propagation ef the electro-magnetic 
The model consists of two sets of 


wave, 
differently-coloured beads fixed to the extremities 
of wires, the beads being made by a mechanical 
movement to execute an approximately har- 


monic motion at right angles to the wires and 


the mean plane of the set. Prof. H. S. Hele- 
Shaw exhibited a self-recording stress and strain 
indicator, designed for one of Wicksteed’s 50-ton 
single-lever machines erected in the laboratory 
of University College, Bristol. The stress is 
applied by moving a mass of a ton along a lever, 
which mass is connected by a cord with a vertical 
cylinder on the indicater. Horizental distances 


are measures of stress, and vortical motions of 


the pencil indicate strains. The dimensions of 
the indications can be multiplied at pleasure by 
using a larger wheel for the wire connected to 
the pencil. 


The annual reports of the Aéronautical Society 


of Great Britain for 1883 and 1884 have been 


issued in one volume, which contains several 
papers of interest. It can be obtained of Hamilton 
and Co., Paternosterrow. Mr. Brearey, the hon. 
sec. of the Society, will be glad to receive com- 
municatious from those who are desirous of 
muking a balloon voyage during the Aéronautical 
Exhibition at the Alexandra Palace. 


The Rede Lecture will be delivered at Cam- 
bridge on June 2 by Mr. G. J. Romanes. The 
subject is Mind and Motion.“ 


At the April meetings of the San Francisco 
Microscopical Society, amongst the objects ex- 
hibited was a section of a malignant tumour by 
The section 
had been stained with carmine, and showed the 
unmistakable characteristics of the round-celled 
Sarcoma. Mr. Payzant, who is making a study 
of the life-history of Pulex irritans, exhibited 
specimens of the eggs and larve of the annoyin 
Mr. A. H. Breckenfeld exhibited Vol. I. 


sisting of twelve slides, each accompanied by a 
chromo-lithograph plate, and a pamphlet giving 
an elaborate description of the object. Samples 
of rich diatomaceous mud were received from 
Cuxhaven, Germany, and various parts of 
America. A paper on Sarcoma” was read by 
Dr. Selfridge, and Mr. Banks exhibited a new 
class microscope by Mesars, J. W. Queen and 
Co. As a hand microscope, and for purposes of 
class demonstration, this instrument lea ves but 
little to be desired. The method of illuminating 
opaque objects is very ingenious. The object 

ide is clamped by a novel spring arrangement 
to the base of the instrument, and as this base is 
hollowed out in the shape of a parabola, witha 
highly polished reflecting surface, all that is 
ne is to direct the microscope towards a 
sufficiently strong light, the rays of which are 
then converged to a focus upon the object by re- 
flection from the parabolic surface. 


“Polarised Light as Applied to the Micro- 
scope is the title of an interesting paper read 
before the Hackney Microscopical Society by Mr. 
E. A. Holmes. The author states that the idea 
some entertain, that the colours seen with 
polarised light are pure and unmixed, is a 
mistake. The colours, however vivid and 
brilliant, are always a mixture. | 


At the fortnightly meeting of the Edinburgh 
Medico-Chirurgical Society, Dr. Foulis gave a 
demonstration of the circulation in the web of a 
frog’s foot and of some botanical test objects by 
means of the oxyhydrogen light. The light, 
transmitted through a powerful condenser, 
passed through an ordinary microscope lens, and 
was thrown upon a large plate of ground glass 


at a distance of about 25ft. The image of the 


object demonstrated could be focused on this 


plate with great exactitude, the definition even 


with high powers being excellent, and the general 
effect strikingly satisfactory. 


The conversazione of tke President of the In- 
stitution of Civil Engineers will be held in the 
International Inventions Exhibition, South Ken- 
sington, on Friday, June 5. 

Experiments with the Phelps method of tele- 
graphing to and from trains in motion, which 
we described on p. 25, continue to be made with 
satisfactory success; but we learn now that Mr, 
Edison has a method which dispenses with the 
insulated line between the rails. According to 
the report, Mr. Edison says: By putting up 
this tinfoil-covered board lengthwise on the top 
of each car I can catch a message from the wire 
strung on poles 35ft. off, and can fling an answer 
back to the wire. It requires no chango in the 
wires of any sort. The secret of it is in the 
machine for transmitting. When I was investi- 
gating what I called the ‘etheric force’ a few 
years ago, I accidentally discovered certain 
curious properties of static electricity. These I 
have now applied. The process is very inexpen- 
sive, as three men could equip a road 300 miles 
long for 1,000 dols. in three or four days. It 
seems certain that its adoption will be general, 
so that every train will be run from headquarters 
and every passenger will be accessible to his 
friends.“ 


Thirty-four electric-light towers are, it is 
stated, to be erected in New Orleans, 

Reichemberg’s system of telegraphiug and 
telephoning on the same wire EOE A has, 
it is said, been tried with success between Madrid 
and Toledo. 

The French Association for the Advancement 
of Science will this year meet at Grenoble on 
August 13, Prof. Verneuil being the president. 


A translation has been issued of a lecture de- 
livered at Coblentz by Capt. Callonborg, of the 
Rhenish Field Artillery, on the wire system 
(Longridge’s) of manufacturing guns, in con- 
cluding which the lecturer said: “ Let us not, 
therefore, like the English Ordnance Committee, 
rudely repulse the hand which is held out to lead 
us a step forward on our way, but rather let us 
make a trial.” Experiment is the foundation of 
progress, 


Messrs. Chittenden and Cummins, in the 
American Chemical Journal, describe their ex- 
periments to determine the relative digestibility 
of various food substances. They used artificial 
gastric juice, prepared with hydrochloric acid and 
pepsin, and putting the digestibility of beef at 
100, they give the following figures for the other 
substances named:—Veal, 95; mutton, 92; 
chicken (light meat), $7 ; ditto (dark meat), 84 ; 
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salmon, 92; mackerel, 86; haddock, 82; trout, 
78; lobster (young), 88; ditto (large female), 79 ; 
ditto (large male), 69; fresh cod, 72. Generally 
the white flesh is more digestible than the dark, 
and raw meat than cooked. 


With reference to our notice of Miss Ormerod's 
report on injurious insects, p. 228, it may interest 
readers to know that “ Notes” in a condensed 
form, with illustrations, are available for all who 
are anxious to spread a knowledge ef these 
common and yet little understood facts of natural 
history. No. 3 is a brief account of the Ox 
warble fly, and we venture to think that if it 


were widely distributed amongst cattle rearers 
and daity ers, it would help materially to 
stamp out the pest. Copies can be obtained free 


by addressing Miss E. A. Ormerod, Dunster 
Lodge, Isleworth. 


LETTERS TO THE EDITOR. 


— — 

[ We de net hold ourselves or a opinioni 
our . The Editor r requests that 
communications should be drawn up as briefly as possible.) 

423 be addressed to the Eprron of 


communications shouid 
do Nen Muonanico, 332, Strand, V. C. 


AU Cheques and Post-ofice Orders to bs made payable te 
J. Passuons Bowaave. 

% In order to facilitate reference, Correspondents, w 
epeahing of any letter previously inserted, wil oblige 
mentioning the number of the Letior, as well as the page on 

appears. 


Ep 
i 
: 
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ZETA HEROULIS—DARK TRANSITS OF 
JUPITER’S SATELLITES—THE SEPA- 
RATION OF DOUBLE STARS — EVO- 
LUTION —THE STORY ABOUT THE 
STORES — MATHEMATICAL ASTRO- 
NWOMY—TELESOOPE FOR OBSERVING 
JOVIAN PHENOMENA — LEGAL — 
POCKET TELESCOPE — POWERS OF 
OPERA-GLASSES—THE RESULT OF 
THE RECENT MEETING OF THE 
ROYAL ASTRONOMICAL SOCIETY- 
MEROURY IN THE SOLAR DAY- 
GLOW—THE NEW TIME—APPARENT 
ENLARGEMENT OF OELESTIAL OB- 
JEOTS NEAR THE HORIZON—TRES- 
PASS—THE HELIOGRAPH. 


[24249.]—I sHOULD like to add to what I said (in 
letter 24196) on page 211, that since replying to 
„Beta there, I buve examined ¢ Herculis, with 
the result that with a power of 400 on the 4łin. 
Dallmeyer object-glass of which I spoke, and 
which is of the highest excellence, I wholly failed 
to divide the star. Hence I can only come to the 
conclusion that your correspondent must be labour- 
ing under some curious mistake as to having recent] 
seen it double with a smaller aperture than mine. 
hardly like to suggest the possibility of Beta“ 
having gut hold of the wrong star. I should, by 
the way, like to ask Mr. Sadler whether the distance 
he gives in letter 24226, p. 233, is from calculation 
or from actual observation ? 


Mr. Bone (letter 24197, page 211), should read 
page 167, et. seq., of the last edition of Webb’s 
admirable ‘‘ Celestial Objects for Common Tele- 
scopes.” 

Some of the difficulties whose solution is sought 
by Mr. Nelson, in letter 24201 (page 212), have 

eir origin in the fact that, as I endeavoured to 
explain some four years in these columns, 
separating power is a function of aperture (letter 
18314, Vol. XXXII. page 494), and that the 
larger the object- glass the smaller the discs of stars 
become, and consequently the wider apart they 
seem. Bear in mind, then, that if the object- 
glass does not split a close pair of stars, no amount 
of magnification subsequently by the eye -piece will 
divide them ; though, of course, if they are so far 
separated by the objective as to be just in contact, 
they may 1 like a single object with a low eye- 
piece, while a higher one will sufficiently enlarge 
the image to enable its duplicity to be observed. I 
must repeat, though, that preas deep eye- piercing 
as we may, we shall alwaye have our stars in contact. 
To show how the aperture of the object- glass acts, 
we will take Mr. Knott’s measures of the discs of 


increase the amount o 
lessening the power; and that at a cost wholly 
C proportionate to the total value of the instru- 
ment. 


three stars with a power of 368, and with various 
apertures of the objective :— 


Diameter of discs as measured 
with the various apertures. 


Star Observed. 

G-00in. 4 95in. 4°00in. 3-00in. 2:00in. 
a Tauri.... 0°846" 1047” 1:398" 1:77% 2°608" 
Polaris..... 0929 1'130 1:395 1:729 2:378 
a Orionis.. 0:852 1214 1:683 2:162 2:932 


The ordinary formula for separating power 
4°56” presupposes that the compound stars 
aperture in in. 
are both of the 6th magnitude. Other considera- 
rations come in, in the case of stars like Polaris, in 
which the glare of light of the primary, 
with a low power, prevents the eye from 
readily catching so minute a point as the comes, 
when involv in it. Many minute stars 
are only visible with the highest powers that can be 
employed. This possibly has its origin (or part of 
it) in the fact that high magnifiers darken the sky 
without making a corresponding reduction in the 
light of these all but invisible objects. I do not 
see my way to any trustworthy formula such as 
Mr. Nelson asks for. To give a single illustration 
why: Blue stars remain visible when red ones of 
the same magnitude can by no artifice be seen. 

Does not ‘‘ Pre-Adamite’’ (letter 24202, page 
212) see how naively he begs the entire question by 
his allegation that the sealand whale are distinct 
creations. Who told him so? 

In connection with Mr. Dickson’s letter (24217, 
page 218), I will now say that, as a shareholder in 
the Army and Navy Co-Operative Society, I 
was extremely surprised to read the letter (24163) 
of your excellent correspondent, ‘‘ Montmartre,’ 
cad the advertisement which appeared on the front 

e of No. 1048 of the ENGLISH Mecuanro. I can- 
didly confess that I looked forward to a “row” at 
tho next meeting of the society. 

“ Another Amateur (query 56511, page 222) 
must be a little more precise in his definition than 
merely to employ the phrase the higher parts of 
astronomical science.“ Assuming him to possess a 
competent acquaiatance, though, with algebra and 
piane trigonometry, he may go on to read Tod- 

unter’s *' Spherical Trigonometry,” and the same 


writer's Differential” and Integral Calculus ’”’ ;. 


Packle’s ‘‘ Conic Sections, Newton's Principia, 
Godfray's Lunar Theory,“ and Chauvenet’s 
“Spherical and Practical Astronomy.“ This will 
suffice for some time to come. 

“E.B. F.” (guery 66521, page 222) may observe 
the transits of Jupiter's Satellites capitally with a 
21in. objoct-glass and a power of 100. It seems an 
extraordinary thing that he has never attempted to 
make the experiment for himself. 

The best books for T. G. T.“ to get (que 
56529, page 223) are Stone’s Justices’ Manual,” 

ublished by Shaw and Sons; The Justices’ Note 
ook,’’ by Mr. Knox Wigram, published by Stevena 


and Sons; and A Digest of the Law of Evidence, 


by Mr. Justioe Stephen. 
‘* Devoniensis ” (query 56534, page 223) can only 


light in his telescope by 


And in answer to his succeeding query (same 


page), let him point his opera -glass to a brick 


wall at such a distance that the rays from it are 


sperma per and look through the glass at 
ew 
with the other one. Then if one brick, as seen in 


with one eye, and at the wall directly 


the opera-glass, covers four as seen by the naked 


eye, the power is four, and so on. A divided 
scale affords a more refined mode of measurement. 


I do not think that the Fellows of the Royal 
Astronomical Society, upon whose requisition the 
special meeting was held on the night of the 8th 
instant, have much reason to complain of its result, 
inasmuch as they succeeded in carrying, by an over- 
whelming majority, a motion which will practically 
enfranchise every one entitled to be addressed as 
“F. R. A. S., be he resident where he may. In 
view of the frank way in which the memorialists 
were met by such of the Council as were present 
at the meeting, it may possibly have struck some 
of those present that the boon—or, rather, right— 
which they obtained for themselves might easily 
have been granted a little sooner, without having 
the necessity for it forced upon our rulers at all; 
but we will charitably suppose that the Council 
wished to ascertain most thoroughly the feeling of 
the Fellows generally in this matter before them- 
selves stirring in it. On the question of voting by 
proxy at annual and special general meetings, the 

ellows present were much moreequally divided, and 
the motion for it was lost by a very small majority. 
Perhaps, after all, this is not an unmixed evil, in- 
asmuch as there will always be people in every 
society who like to be thought for, ana who would 
have posted their proxies to the Council to do as 
they liked with. The meeting was, on the whole, 
very good-tempered. 

ne thing came out pretty plainly in the dis- 


cussion, and that is that our: antiquated by-laws 


sorely needed revision throughout. For example, 


by-law 6 requires remodelling entirely, inasmuch 
as its spirit is annually systematically evaded. So, 
again, with by-law 12, which makesan “insufficient” 
balloting-list invalid—in other words, refuses to 
suffer a Fellow of the Society to give fewer than 21 
votes! That a redundant list should be null and 
void is only common sense ; that one allotting votes 
to such men only as the voter approves of should 
be rejected, is downright indefensible nonsense. So, 
again, with by-law 63, which recites, with refer- 
ence to special general meeting, that ‘‘a week’s 
notice shall be sent to every Fellow residing in or 
near London.“ Well, this dates from April 6, 
1831, and the first railway out of the metropolis, 
that to Greenwich, was not opened until December 
14, 1836; so that our fathers and grandfathers 
had to come into the metropolis by what were 
called stages, or stage-coaches. Now that a 
man can run up from Brighton in about the time 
that it then tock to get from a northern London 
suburb, this near London restriction is simply 
ridiculous, and as gross an an nism as & 
doublet and trunk hose would be. I have selected 
three instances only ; but these will amply suffice to 
support my contention that the time has arrived 
when a revision of our bye-laws is called for. Will 
our Council themselves summon the next special 
general meenung or this Dd ? 

I have to thank Garrison Gunner (letter 
24225, p. 233) for the courteous and friendly little 

aragraph with which he concludes. It is satis- 
factory to find that we have the intellect of the 
Society with us, at all events. , 

I was very much interested in learning from 
letter 24223, p. 233, that Mr. Clapham had suc- 
ceeded in observing Mercury during his recent 
5 elongation, because I tried in vain myself 
to do so. 

Let me thank Civicus Olim ’’ (letter 24247, p- 
238) for kindly doing the work of the printer’s 
“ reader,” and 5 the typographical error 
of “of ” for “ from,” which appeared in the com- 
munication on which he comments. And, havin 
done so, I may perhaps be allowed to add that 
have never sed ons word about a striking clock ; 
and am quito with your correspondent as to the 
grave difficulty which would arise from an attempt 
to discriminate between 22 and 23 strokes on a bell 
by anyone who had nothing but his ear to guide 
him. te, however, we are always to listen for the 
time, instead of looking for it, surely two bells would 
meet this difficulty ; one upon which all hours up to 
10 should be struck, and which should thenceforth 
give one stroke for ten, a bell tuned a third or a fifth 
higher, being employed for (so to speak) the units. 
place of the hours. The endless confusion of which 

‘t Civicus ” would possibly exist for a week 
or ten days at the outset; after which, I must 
repeat, every one would wonder how he had been 
content to go on all his life in the present cumbrous 
and unscientific fashion. If ‘‘ Civicus Olim” can 
devote a day to hunting up eighteenth-century 
literature at the British Museum, on the change of 
style in 1752, he will find that considerably stronger 
arguments than he employs were then used to show 
why such change might, could, would, and should, 
never be made. Stare super vias antiquas ”’ is an 
excellent motto; but it is one which is not of uni- 
versal applicability. There is something very naive 
in the Civiei questio anent ‘‘ Bradshaw,” Would 
it be used and sold, as itand other railway guides 
are, if so misleading ?” l remarking that 
my accusation was that it was difficult to uuder- 
stand, and not that it was misleading,” I would 
reply Yes! of course it would—if it was the best 
and most intelligible one procarable. , 

Mr. J. W. Frazer (query 56613, p. 244) will find 
the paper by M. Stroobant, from which I quoted, 
in the number of Ciel et Terre for the loth of 
February in the present year. The price is onl 
half a franc in Brussels, where it is published. It 
ought to be procurable of one of the French book- 
sellers in Londen for 6d. or 80. 

The only tres committed by Ento” (query 
56614, p. 244), in rambling over private laud in 
search of natural-history specimens is a civil one, 
for which the owner’s remedy (if any) is an action 
at law. Iam, of course, assuming that your cor- 
respondent breaks or damages no hedge or fence in 

etting on to his happy hunting ground. If he 
9588 such mischief, even in the smallest degree, he 
renders himself liable to a penalty of £5 (over and 
above the amount of the injury) under 24 and 25 
Vic. o. 97, 8. 25. Of course he may find his way 
into some strictly preserved cover, or among & 
congeries of rabbit burrows, and if a hard- wearing 
keeper can get the magistrates to believe him, may 
be fined £2 for trespassing in the daytime in pursuit 
of game. The legend so often seen on a board, 
‘‘Trespassers will be prosecuted,” is the merest 
brutum fulmen. 

„Magister Artibus” (query 56628, p. 244) should 
invest threepence in the Manual of Instruction 
in Army Signalling,” published by Clowes aud 
Sons, and obtainable at any of the military book- 
sellers. He will find a description both of the 
heliograph and of the signals (which are dots and 
dashes) both in it. 

A Fellow of the Royal Astronomical Society. 


May 22, 1885. 
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- DOUBLE STARS-—, LEONIS, &c. 


hag —ÅLTHOUGH Mr. Sadler will no doubt 
3 * 


give for 
04°3°. Ithink any slight discrepancy in position 
les may be reasonably referred tothe K 
has been unusually unsteady of late. In 
fact, to obtain reliable measures has been a task of 
extreme difficulty, and I have little doubt the above 
are open to correction, but they are the best I have 
been able to obtain. 
I do not know the date of the measure of 54 Leonis 
* in Webb, but it very probably is taken from 


' Kenneth J. Tarrant. 
Letchford House, Pinner. 


A CHEAP TELESCOPE STAND. 


[24251.]—I THINK H. Ritchie (letter 24228) will 
readily ive that any deviation from the per- 
pendic in the axis of the telescope stand will 
necessitate an inclined floor, as the mirror end of 
the tel will move in a plane el to that 
on which the axis turns; so that if the floor were 
horizontal and the axis inclined, the movement of 
the telescope in azimuth would be interfered with. 

The equatorial mounting of the Newtonian tele- 

has the inconvenienee of turning the eyepiece 
in inconvenient positions. This is remedied in the 
cylindrical metal bodies by causing the top of the 
with the eyepiece and flat to revolve, so 
that the eyepiece may be conveniently placed in all 
positions of the telescope. The great convenience 
of following a star with one motion of the telescope 
ds ci to be obtained 1 an equatoreal mounting. 
But I hope, in the stand I am now making to carry 
my 15in. Calver mirror, to give to the telescope the 
two motions requisite to follow a star by the bladder 
clock, each to be carried by the telescope—the one 
for altitude to be fixed to the lever by which that 
motion is given to the telescope, and close to the 
front of the post; the other for azimuth to be fixed 
to the fast-and-loose lever, and carried by an ex- 
tension of that lever behind the post, both motions 
being regulated by tubes from the two bladders 
fixed conveniently near the eyepiece. Thus I hope 
to make my new stand perfectly convenient. 
Philip Vallance. 


CHEAP SET OF RESISTANCE OOILS, 
WHEATSTONE’S BRIDGE, &c. 


[24252.]—Srxre that I laid no claim to the par- 
ticular form of Wheatstone’s bridge, described by 
me in the issue for May 8 (which, by the bye, is 
illustrated and described in that well-known work 
** Magnetism and Electricity,“ by F. Guthrie, at 
p. 222 of the 1875 edition), I am rather puzzled to 
account for the raisen d'étre of Mr. J. Edgington’s 
remarks (letter 24233). 

I may, however, mention that having often, asa 
young student been precluded from obtaining ne- 


cessary a tus by the fancy prices put upon such 
articles, Í have felt it almost a duty and always a 


—— to point out the way to the beginner how 
procure or how to make any piece of apparatus 
which lay really within the powers of an amateur. 
It is for this reason I wrote the articles on ‘‘ Resist- 
ance Coils,” on the ‘‘ Construction of Spectro- 
3 and on the Dynamo.“ 

would also mention that on examining the lists 
to which I am referred by Mr. J. Edgington, I find 
that even in this cheap set, the bridge is priced 
over 208. If my friend will turn to my advertisement 
in the <7 apd Sale Column he will find I furnish 
these bridges, with contact spring and ten binding 
@crews complete for 5s. 8. Bottone. 

The Limes, Stanley-road, Carshalton. 


SHRINKAGE OF PAPER. 


[24253.]—Tue difficulties referred to on p. 245 
ean, I think, be entirely overcome by a system we 
have adopted for many years past—i.e., all drawing 

per is ruled with very faint lines to either }th or 
Ten inch scale, and the drawings are made to corre- 
spond with these lines. Whatever the alteration 
in size or form of the paper the variation in any 
equare of jin. or tin. is a matter of no importance, 
and the drawing and scale both being on the same 
— A ready and certain means of n 


COMPARISON OF TIDES. 


1 REVIEW of atmospheric conditions 
W have operated in producing the various 
of sea-level throughout the month of 

shows a prevalence of anticyclonic pressure 
during the early part of the month, followed by 
stationary weather afterwards. Subsequently, a 


COMPARISON oF TIDES AT LIVERPOOL AND FLEETWOOD FOR THE MONTH OF Arz, 1885. 


Date. Calcula- | Observa- Error. Barometer Wind. Remarks. 
ft. in. ft. in. | 
April 1 — — — — — — — 
r 29-9 S.W. Strong. 
2 | 27 6 | 27 0 =g 29°8 N.W. Strong; anticyclone. 
27 4 26 6 | -10 29°9 N. Strong breezes. 
3 | 26 4 25 10 | — 6 30°2 8.S.E. Slight ; anticyclone. 
25 9 25 6| -4| 302 S.S.E. Slight ; anticyclone. 
a ee oe ie a on ce 30-2 S.S.E. and W. | Slight ; anticyclone. 
A 31% 86} 42 29°9 S. S. W. Slight. 
n 29°8 S.S.W. Strong. 
2 8 | 2 9 | +1 29˙8 — Calm. 
6 22 62 5 0 29°7 — Calm. 
i BE] E | Seem 
1 20 11 — 5 . ong. 
19 8 w'a — 1 29 4 — Slight winds. 
S | 1° 40.) 16 | 1 29-5 N.E. i 
ist. Ue 169" E 29-6 — Slight winds. 
91/19 10 7 51 421 2,7 N. — — 
F 0 29 ˙7 — Calm. 
10 | 2% 56 8 0 29°6 N. to N.E. Fresh. 
9 6 | 2 TY} '+2 29°7 N.E. Slight. i 
iie 3 iat Ww Pet 29:7 N.E. Fresh. a 
1 21 11 — 2 29 7 N. E. Slight ert system 
12 24 1 3 8 —10 29°8 N.E. Fresh anticyclonic. 
2 01 3 6} =É 29°8 N.E. Strong. 
i 1} Sk AY 26 S eee 29 9 E. Moderate to fresh 
25 5 25 14 29-9 E. Fresh. 
14 | 5 ae 2 29-9 E. Fresh. 
| 26 10 | 6 5 eb 29-9 E. Fresh. 
15 2 0 | 2 5 | -7 29-9 E. Moderate to fresh 
7 7 Ai 8 29-9 E. Strong. 
16 | 28 7 27 11 —8 298 E. — = 
17 | 2% 27 5 | -7| 299 N.E.toE. Fresh; anticyclone. 
28 6 28 0 — 6 30:0 N.E. Fresh; anticyclone. a 
is | 27 8 27 14 — 2301 — Variable airs; anticyclonic 
| ö system. 
27 6 27 5 — 1 — — moved southward. 
9 26 9 2% 54 30°2 S.W. to S. — — 
6 116 448 30°2 S.W. Slight. 
n 30°2 S.W. to 8. Freshening 
24 9| 9 0 30°1 — Calm. 
2124 5 | 4 30˙1 S. W. Fresh to strong. 
23 2 2 8 7 6 300 S. W. Fresh. 
22 11 23 344 29-9 SS. W. Fresh to strong. 
21 10 22 11 +13 29°6 S. W. Bar. falling; strong breeze. 
23 | 21 9 | 22 5 | +8 | 295 N.W. to S.W. | Strong 
in Se oe ee ee S. S. W. Slight 
24 | 22 7 22 11 +4 | 296 S.W. Strong. 
2 8 23 1 +6} 29% S.W. Fresh to strong. 
25 | 23 8 24 3 + 7 | 29:3 S.W. pa Py gale; steep gra- 
ents. 
24 0 24 10 +10 | 291 S.W. Barometer falling ; gale. 
26 | 24 10 | 25 7| +9 | 292 S.S.E. Fresh to strong. 
25 6 25 10 | +5 | 294 8. Slight. 
27 26 2 286 2 0 | 29% — Slight 
w stean 29°7 — Calm. 
28 | 26 6 27 3 +9 | 298 8. Strong. 
26 3 27 1) +65 29:7 S. — — 
29 26 11 27 2 +8 296 N. E. to W. S. W. Slight 
2 11 7 8 41 29:7 N. NE. — — 
30 26 10 268 7 —3 29˙8 N. W. Slight 
succession of anticyclonic disturbances until the | been ly created in that form?” He fails 


20th caused the intense cold which has characterised 
the spring season, and not until the end of the 
month have south-westerly winds prevailed. The 
tides, it will be noticed, have coincided more accu- 
rately with the predicted height than has been the 
case for some months past. 

James Pearson, M.A., F. R. A. S. 


MYSTERY GOLD. 


[24255.]—“‘ Nun. Dor.” (letter 24232 
asks if this alloy has ever been used for 
sovereigns. It 


p. 234), 
imitation 
not at all likely to be successfully 
used for this p , owing to its extreme light- 
ness as com with standard gold ; the detection 
would be easy. An alloy of platinum with a small 
quantity of copper, and also platinum alone, 
heavily gilt, are both used for making imitation 
sovereigns; and I have seen imitations of most of 
the gold coins of England, France, America, and 
India made in this way. They are correct in 
weight, ring fairly well, and are practically mpa: 
sible to detect until the gilding is worn off. The 
profit on the difference in value of the metals used 
as compared with gold is large, and there is no risk 
whatever in ing them, as they could not be 
detected so long as the gilding remained 3 


EVOLUTION. 


24256.]—Ix letter 24202, “ Pre-Adamite 
seems to be perplexed when he asks, ‘‘ What reason 
is there to suppose that a fossil creature, half-bird 
and half-lizard, or other reco intermediate 
link, isso in reality? Why should it not have 


to recognise that the supposed intermediate form 
may have been a connecting link, even though it 
may have been purposely created. 


the form 
ussed, the 


ively started from, I would like, per- 
mission, to t it to ours” on what I consider 


ual evolving or unfolding of latent qualities, 
either physical or mental. í 
Creation means the coming or bringing into 
existence of such qualities previously non-existent 
even in the latent state. i 
It cannot be conceived that the simplest organic 
form could possibly have beld latent within it the 
diversified organic characteristics, physical and 
mental, which are now existent between the amceba 
and man; and so it is held creation must have in- 
tervened. But admitting creation, it is not e 
to believe that it operated spasmodically by fits an 
starts. More likely its operation was slow and 
gradual, and the links which perplex “‘ Pre- Adam- 
ite may have been so in reality.“ i 


«at 


Darwin has shown how, by the struggle 
existence and survival of the fittest, the chain may 
have been indefinitely linked together. His 
is built on the — of heredity—that the off- 


spring retains the . 
Wee 
Digitized by O08 e 
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for a condition which cannot be reduced to any 
law, inasmuch as it is capricious in its operation, aud 
can neither be foreseen nor foretold—a condition 
nevertheless, of such importance that he over and 


be pro . 
ee of such new and previously non-exist- 
ent character comes within our definitien of 
46 creation,“ and can be explained in no other way. 
Regarded in this light, all organic nature bears the 
stamp of creation at every step, and Darwin has 
done good work in i t these creations 


ive develo 


e loss of members from disuse, and their 


a ce finally as rudimen 


0 , is out- 
o the main issue here dealt wi 


sinoe they are 


traceable to pre-existent forms, and do not explain 


the appearance of what did not before — e 


BVOLUTION. 


[24257.J—I wave to thank two correspondents 
for information supplied in answer to my query, 
which query was an honest, not a captious one 
as I am not opposed to the theory of evolution, nor 
is it my purpose to support that of ind 
creation. I am far more disposed to the idea that 
the truth lies in a combination of the two—that the 
Creator made a few typical forms of fish, bird, and 
with what we now have, 


called beast, fish, and fow 
ve the earth—called thus beca 


E 


other 
at, as, ¢.g., the mammal from 
in “Cramby’s”” letter. True, 
i 
b 


up the pond, at last the time comes when the fish’s 
dinge become unbearable, and Nature yields 
up the struggle. I certainly can grasp such a de- 


pers might in the course of ages further devel 
if the water of its home so far diminished as to 
compel it to attem fe 


h with gills, and no such 
motherly a dages, 
me to draw the line. 


mammals as I have suggested in the case 
of the seal? Does not the tad Te teach: in its de- 
velopment, extending over a few days and woeks, 
what is going on, on a larger scale—that the whale, 
if developing at all, is to beceme a dry-land animal, 
and not as Rex” supposes? I do not hesitate 
to acknowledge the difficulty even of a theory of a 
primal creation of the three typical forms of 
mammal, bird, and fish; but it a to me a 
simpler one than others. As to the ‘nsec world, it 
is not even named or intimated by the writer o 

Genesis, which is at least strange, as is also his 
statement the t fishes and birds both originated in 
the water. Is anything suggested here in reference 
to the development theory ? I do not hold on to the 
skirts of that writer, who evidently wrote un- 
scientifically of what he knew as bird, beast, and 
fish ; but if there was an ark and a flood, that ark 
could have contained perhaps the then birds and 
beasts 1 8 in number, which answered to those 
simple 


ancestor in common of leopard, tiger, cheetah, 


puma, and, maybe, lion of our own times—one 


I can imagine, for example, one 
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anoestor of the whole tribe of Felis, or Canis, or 
Equus, and for these there would have been room ; 


and the question 
development of one into the other is possible or 
bable. It seems to me at least probable that a 
reator made the type, ¢.g., Felis, and subeequent 
causes tended to give it the form of Leo or of the 
domestico cat. Pre-Adamite. 


eri bade it is not entering upon a forbidden 
subject, there is a statement in letter 24230 which 
seems to call for remark. It is, On the whole, it 
seems more reasonable to believe that rudimentary 
structures aro structures which were useful to the 
animal’s ancestor.’ That this is true in some 


instances may be looked upon as certain ; but is it not 


too much to infer, in the present state of science, 
that it always is so 
ture be, not a remnant of a past structure which was 


once useful, but the germ of a structure which 
become useful in time to come? That seals 


ma 

aa whales, as mentioned in the above letter, are, 

like other animals, in a state of transition, may be 
ted; but in which direction are they moving? 


o seals, for instance, tend to become entirely 
sapeti in their habits, so as to become somefhing 


o porpoises, or do the latter tend first to partially 


and then to entirely terrestrial habits? To be 


able to answer this for certain, we ought to be able, 
to some extent, to trace the pedigree 
the same way that that of the horse has been done; 
it may in case be traced UE Me a four- 
teed animal about the size of a fox, 


the ancestors of mammals.” this be so 
change is from aquatic to terrestrial life, and 


whales. W. G. P. 


THE MIORO-OBJEOTIVE.—II. 


ask| (24259.]—Surross a plano-convex lens to be used 
in connection with an over-corrected back, also 
pano oare we should have an arrangement like 

is (Fig. 1), in which there are six surfaces to 


prepare and three different curves, the optical 


s the curve and 
colour errors—than may be obtained from a single 


result being no better—as 


pair, if properly constructed. 
The dfieul about the construction of 
these lenses lies in the 8 of the angle 


required in micro-0.g.’s as compared with telesco 
o.g. 8. In these latter only about 9° of the sires 
or sphere is used, whilst in the former for a low 
er—say, lin.—one would like at least 40°, for 
t would give only 20° of aperture in a plano. 

If appropriate lenses be placed behind a plano- 
convex having, say, 40° of the sphere, its focus 
may be made to coincide with the centre of curva- 
ture, and thus its aperture would be equal to 
its angular dimensions, provided the back additions 
could transmit to the eye all the rays delivered by 
the front. 

As objectives of 40° „angular aperture” and 
upwards need a combination ef three lenses, our 
subject divides itself now into o.g.’s of two and 
o.g.’s of three lenses, or combinatious of less or 
more than 40° ‘‘angular aperture.” We will, 
however, call them high and low powers. 

A good low power cannot be produced by the 
formula generally used for the high powers; a high 
power cannot be made at all as low powers are 
produced. 

The lenses for an inch o.g. may be two plano’s 
having foci as 1: 2, both achromatic, and made of a 
plano-concave flint lens and double convex crown; 
curves of front to be of jin. radius, of back fin. 
radius; the distance between them is better decided 
by experiment, as it will not need to be equal to 
half the sum of their foci. This is our modifica- 
tion of Fig. 1 for a low power o. g., giving two extra 
surfaces, but only two curves instead of three; 
moreover, the combination is separable to form a 
Zin. single o.g. of passable quality. 

Before saying anything further on the theoretical 
part of the subject, I will proceed with the practical— 
get a few leuses completed for 0.g.’s and eyepieces, 
after which—if our Editor doesn't put on the ex- 
tinguishor—I will describe the high powers, give 
curves and qualities of glass used in some of the 
best ; and 1-10in. powers that have been made by 


of the seal, in 


e hipparion 
I believe it is called. The writer of the next letter 


(24231) tells us that Evolution says that fish were 

If the 
not 
from terrestrial to aquatic, as the first letter sup- 
poses it to be—at least, in the cases of seals and 
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our as well as those more simple data by 
which I have succeeded well with powers up to zin. 
Whilst I am preparing the next paper, those who 
may be following me should prepare themselves 
with a bit of pap ree (see Sixpenny Sale Column), 
also a bit of the whitest patent plate (look thro 
edge for colour); two or three ounces of emery 
powder like that on No. 1 cloth, a bit of flour 
emery, an ounce or two of rouge, some good clean 
hard pitch, and two or three of the best watch- 
maker’s gravers (square) with which I turn up my 
concaves. Bob. Orus. 


LATHE MATTERS. 
n seems to be some doubt ae 


May not a rudimentary struc- | it i 


would in a point tool. 

It may interest some readers to know of a very 

simple, easily made, and extremely useful tool holder. 
have two in use, and find them handier and 


than ordi forged tools, and they will 
any . f 


uso. That marked A is 


A 


a piece of octagon steel, bent as shown and drilled 
to take ŝin. round tool steel, which is held in place 
by a sot screw. is I use for plain work, and it 
is surprising what a heavy cut it will take with 
little expenditure of power, and power is a con- 
sideration when working a foot lathe. That marked 
B fs a simple 1 zin. hole drilled horizon- 
tally, in which fit zin. round tool. This I use 
for. screw - cutting or parting tools or for ordinary 
tools for light cuts, but is most useful for the two 
former. a tool breaks (and parting tools will de 
so at times), all there is to do is to file up to aha 
again, and that does not take long on jin. roun 

I suppose most of the readers of Ours can 
easily make these for themselves, and am sure will 
be pleased with them; but for any who have not 
convenience, and would like to try them, I wild 
advertise in next week’s ‘‘ Sale column. 


S. Beeching. 


[24261.J—I SEND a couple of aketches to indicate 
how a change of cutters becomes necessary for each 
different number of threads in a screw. Fig. 1 
shows six threads of an 8-threaded screw of lin. 
distance of threads, and also lin. depth of threads, 
making the angle of thread 53° 6’ or thereabouts. 
The angle A B E is the angle of rise of top of 
thread which, with a diameter of 6 28in. and rise 
of 8in., is equal to 25° 45’ more or less. AC F is 
the angle about halfway down the thread, and is 
drawn about 31° 36’ A D Gis the angle of rise of 
the bottom of the thread, which, with diameter of 
3 28in. and Sin. rise, gives 37° 50 A cutter is re- 
presented as placed in the groove at the mean 
angle of 31° 36’ with the line A Ð. The cutter fills 
the groove at top, and its thickness by measure- 
ment cannot be more than about ‘8din. I find also 
by measurement on a wooden model, 


would take a cutter about ‘92in. thick, whilst, of 
course, a single-threaded screw would allow of one 
of very nearly lin. thick being applied. 

Fig. 2 shows a cutter ‘90in. thick inclined to the 

th a è at the same angle as the difference 
Toiroa A C F and A D G, or 6° 14’, and it will be 
observed that it is making a groove lin. wide at top, 
and that at voin. of its 1 the groove which, if 
cut by a screw tool, would measure vin. wide, is 
here as nearly as possible voin. wide. 


May 22, 1886. 
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The plain answer to the plain question, How 


isit?” Ko., on p. 189 is, that metal headstocks 
taking the p'ace of wooden ones, and the intro- 
duction of slide-reats, say 100 years ago, rendered 
imperative tho adoption of a plain sliding fit in 
api of screws inaccurately cut, with insufficient 
gth of bearing, and which, when somewhat 
worn, were always thrown further off the centre 
line by the very means used for steadying them. 
As to letter 24239, calling my attention to the 
above question, I may remark that I do not answer 


i 
9 


me to possess: Firstly, since the speed of the cut is 
wholly independent of that of the cutting-edge, the 
work will be better done—especially on soft 
material ; it may proceed with the greatest deli- 
beration and care, and may be stopped at a given 
point with the utmost exactitude. Secondly, the 
thread may be cut to its full depth at one trip; and 
thirdly, since the strain of the cut is not borne by 
the slide-rest, the . of a light or orna- 
mental lathe is enabled to perform screw -cuttin 

which he would not venture upon with a fixed 


to order, nor permit anyone to determine | tool. 


whether I may write, nor to choose or veto any 

8 for me; I can do all that for myself. 
paragraph one-third down, 3rd oot g 214, 
to me a pure self-contradiction. © 80- 
cylinders are simply slides—one with a very 
short amount of traverse, and the other with a 
great deal more. As they are merely slides, they 
only require to be parallel; their cross section may 
. , and usually is so, until either a groove 
is cut or a flat filed on the one for the movable 
headstock, when it ceases to be a cylinder. It 
t very appropriately be of square or hexagon 

i J 


j y if the lathe chucks screw on to 
or into it, as is sometimes done. I lave one 
l so as to take the chucks. 


As to the short one at rear end of marr gtr I 
should say economy, if nothing else, would indi- 


E 
5 


y 

(see p. 236) that a cutter of, say, 55° can be used 
on any cylinder to cut any particular number of 
s required ; but that is a very different thing 
from saying that the resulting thread will be of the 
same angle, whether single, double, or of any other 
number of threads on some other diameter. No 
doubt a set of cutters might be made and used and 
& record kept if it were worth while; but in this 

they would be like toothed-wheel cutting 
tools—viz., a set for each gauge, and different tools 
for different numbers of and, worst of all, 
very different cutters for such low numbers of 
threads as are ever used for screws. 

An ox periment recently made surprised me as 
regards the slightness of the distortion in cutting a 
moderately high-pitched screw with a cutter, and 
I may as well acknowledge the fact here as any- 
where. It is quite impossible for me to pursue tbe 
subject for some time to come, and I write this 
hurriedly for the 22nd inst. J. K. P. 


CUTTING SCREW-THREADS WITH A 
REVOLVING OUTTER. 


[24262.]—Ir may be of interest to mention three 
cases in which the above plan is used. The first 
instance I found in an article on screw-cutting in 
the Scientific American, wherein the method was 
said to be the invention of Mr. Harton, and to be 
used by him in his well-known jaw chucks. 

Joshua Rose also, in a book which, I believe, 
first appeared in the Scientific American, states that 
the Morte Company use it in making their taps. 
Lastiy, there is Col. Dumbleton’s screw- chaser, 
which has been described and favourably com- 
mented on in these columns. 

Leaving the question of the trustworthiness of 
these instances to more practical men, I may refer 
to several advantages which the method appears to 


“J. K. P.'s?“ sketches on p. 237 do not go 
far enough. The cutter in Fig. 2 may be com- 
pared to a vessel under „ and ‘‘fetching 
where she points, while in Fig. 3 she is drifting 
Pesca to leew There should have been a 
fo Fig., showing that, when sail is made (or, 
in other words, when the wheels are put 
inte gear) on Fig. 3, the cutter (vessel or tool) 
will again travel in the line of her keel, and, asin 

ig. 2, 7 a symmetrical groove. 

ay 18. Faber. 


OUTTING SOREW-THREADS. 


[24263.]—SEvERaL valuable letters have been 
given to us in our number for May 16. We are all 
anxious not to occupy valuable space in mere 
verbal disputation, yet some of us seem to be 
bak about one thing, and some about another. 

Will ‘Vulcan’? kindly reconsider his diagram 
and his terminology? Unless we start with clear 
and distinctive terms for the things about which 
we are writing, we are sure to get into confusion. 
t Vuloan’s diagram of a double- threaded screw 
(p. 236, col. 2) seems to me to show a cutter with 
its axis set at a horizontal angle to the lathe- axis. 
This is not what I have proposed. A revolving 
cutter, with its axis trimmed in the plane of the 
lathe-axis, becomes a bevel wheel ; this isa frustum 
of a cone, and, at a certain angle, the side of this 
cone runs el to the lathe-axis. If the cutter- 
axis be trimmed additionally in a plane parallel to 
the plane of the lathe-axis, the eutter becomes a 
skew bevel wheel, al | aise surfaces come 
into the question. I will not now ask whether a 
rectan helixoid—i.e., a square-thread screw 
—surface could be ground up by a skew bevel wheel, 
as the object of this letter is werely to get 
accurate definition of the topics which crop up. 
diagram, Fig 2 (P. 236, cal. 2), perfectly shows what 

i , Fig. 2 (p. 236, col. 2), perfectly shows what 
it is eat f have proposed. I merely add 
his line A B is my hypothenusal line, which, under 
the influence of the traverse, is transformed into 
the heliz ; and that his cutter-axis, C D, represents 
the line which, under the influence of the revo- 
lution, is transformed into the normal helix. In 
‘*Canmore’s’’ text (par. 2) he gives a description 
of his which, till we come to the bracket, 
I also adopt; but to his concluding sentence about 
the shape of the section I demur altogether. ‘* Can- 
more's conclusion does not seem to follow from 
his premises, and his Fig. 3 does not seem 
represent the normal section which he refers to. I 
say that there is nodifference in the traverse cut of an 
angular point tool, whether fixed or revolving, so 
long as the tool clears itself. In order that the tool 
clear itself, its plane of revolution must be tilted to 
the hypothenusal line which determines the rake of 
the thread. The thread surfaces also must be skew 
helixoids having a certain lateral angle, this angle 


—the 
clearance is simply a question of more or less lateral 
curvature or lateral angle. Perhaps those readers 
to whom I have failed to make this clear will re- 
peruse ‘‘ Hadah's letter at page 235. 

The shapes assumed by the surface of a lady’s 
fan as it is opened out or closed up will bring home 
to the eye the surface termed a rectangular helixoid. 
Upon a square screw-thread there are two such 
surfaces, one right-handed the other left-handed. 
If there must be, theoretically, deformation of the 
straight generating lines which determi ne the see- 
tion of ond barged thread, the sides of the 0 
would be rounded instead of hollowed, as in d Can- 
more’s’’ fi They would, in fact, be side 
arcs of an ellipse so flat as to be indistinguishable 
from straight lines. 

Two of my old failures in the way of mode} 
screw-noses that I had at hand I have posted to 
Vulcan, and have asked him to report upon 
their screw-threads. They were cut with a ro- 
volving point tool. 

Perhaps ‘‘ Canmore will reconsider his Fig. 3, and 
the conclusion which I have ventured to demur to. 
Something more on the defects inherent in chasers 
would also be acceptable. There is no subject of 

ater interest or importance to the readers of the 

NGLISH MRCHANMIC than that of cutting screw- 
threads.“ 

As to nomenclature—the following is what I 
understand by some of the terms. Screw is used in 
the ironmonger’s sense. A screw-thread is not “a 
screw,’ but the thread or helicoidal projection upon 
the stem of thescrew. A screw-groove is neither a 
screw -thread nor a screw. If, then, we use the 
terms screw or screw-bolt, screw-blank or cylinder, 
screw-stem, screw-thread or thread, and screw- 

ve or groove, when we respectivel mean these 
ings, we shall in future have no such corrections 
as recent letters have needed. By ‘‘stereotomy ” 
of screw-threads I mean the sectioning of screw- 
threads and prow grooves in various directions, 
and the describing of those sections. By ‘‘ stereo- 
metry ’’ of screw-threads I mean the measurement 
of the angles, sectional areas, and solid contents of 
the grooves and threads produced by tools ground 
to various forms and then tilted, rotated, or skewed 


at various angles to the traverse line. 


Reversible thread means a thread of such shape 
that the nut or counterpart screw will go on 
equally well each way. 


A symmetrical thread is the same thing as a 
4% reversible ” thread, but named from a different 
standpoint. ‘‘Vuloan’’ defines a reversible 

as having ‘‘ its axial section bisected thro 
out by a radius cutting its apex on the centre of its 
summit.“ I should have defined it ag ‘‘ bisected 
throughout by the rectangular helixoid.”’ 

Counter-serew means sometimes the nut, and 
sometimes the bolt, according to which is the 
counterpart. There will aleo be counter-thread and 
counter-groove. The counter-screw may or may 
not have the same axial section as the screw. 
Screws for wood take a wooden counter-thread 
much than the iron thread to which it is 
op . Bat the thread surfaces should match, 
and ocounter-threads, though unlike each other, 
may be reversible. The propensity for word- 
coining must be restrained; but as the mind dis- 
crimimates, so must the pen, if our notions are to be 
discussed without confusion. 

Abnormal seems a confusing term when applied 
to screw-threads, as we must use the term normal 
in other senses. 

The cut given by the cutting face of a tool when 
handled in various ways is a complicated and diffi- 
cult subject by equation-mongering, but is simple 
enough when studied experimentally. If through 
an opening in a window shutter sunlight be let in, 


that | and a penpy-piece be held soas to throw its shadow 


upon a screen placed at right angles to the path of 
the rays, we can realise thé changes orm in 


of 
the cut by means of this simple projection a e 
tus. When the penny is held at right angles to 
the rays, it casts a circular shadow the size of the 
penny. If held parallel to the rays, it casts a 
straight line shadow as broad as the penny is thick, 
and as long as the diameter of the penny. If the 
penny be tilted, one diameter is shortened, and the 
shadow becomes an ollipse—plus the projection 


to | form of the thickness of the rim of the penny—the 


minor axis always being the cosine of the tilt. 

But there is no manipulation by which both 
diameters of the shadow can be shortened or its 
thickness lessened. The penny cannot be made to 
cast the shadow of a farthing, nor can it be made 
to cast a shadow larger, or thicker, or longer in 
diameter than the penny. If, however, the screen 
be tilted, we can lengthen out either diameter 
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of the shadow to any extent and without diminish- 
ing the other diameter. 

the first case the projection gives elliptic sec- 
tions of the ora by diminution of one axis of 
the circle, and the short axis is the oosine of the 
tilt; in the other by the increase of one axis, and 
the lengthened axis is the secant of the tilt. The 
straight line shadow is, in one case, always the 
same length; in the other it may be lengthened out 
infinitely. 

If, now, the penny be replaced by a revolvin 
cutter atinched to the fol carriage of a planer, an 
upon the er bed beneath there be a slab of 
wood, we have only to lower the revolving cutter 
in order to make a cut into the slab. One way this 
cut will be a segment of the circle described by the 
revolving cutter, when projected along the line of 
its axis, and the other way a profile of the cutter 
when Peete At igbi an es to its axis. Tho 
depth of the cut represent the depth 
to which the revolving cufter has been lowered. 
Now the shadow thrown by the revolving cutter is 
a cylinder whose section is the figure upon the 
screen —i. e., the projection- form of the tilted or 
untilted circle, plus the projection-form of the 
cutting-edge of the tool. By now putting the 
planer-bed in slow motion parallel to the line of 
projection, the intercept of the projection-form of 

© revolving outter becomes the normal section of 
that segment of this cylinder-space which appears 
as the traverse-cut. Ifthe cutter-axis be parallel 
to the traverse-line, the normal section of thé 
traverse-cut will be a segment of a circular cylinder. 
if the cutter-axis be at an angle with the traverse- 
line, the normal section will be that of an elliptic 
cylinder whose short axis is on the line of tilt. The 
long axis of the elliptic section will always be the 
diameter of the revolving cutter, and the short 
axis will always be the cosine of the angle through 
which the plane of rotation has been tilted. It will 
be recollected that the thickness of the rim of the 
penny added its projection-outline to that of the 
tilted circle. Now, when the cutter-axis is parallel 
to the traverse-line, the profile of the cutter- 
face is of no account; but in all other 
cases the projection-form of its 
interposed between two arcs of the ones curve 
derived from the projection-form of the circle. 
With small cuts, such as those used in shaping 
geren threads and in most ornamental work, the pro- 
jection-form of the cutting edge of the tool consti- 
tutes a very large factor in the resulting shape, and 
an endless variety of beautiful forms may be pro- 
duced by varying the profile of the cutting edge 
and its relation to the tra verse“ line. 


The seeond element to which I briefly 
referred at e 190 is exemplified by tilting the 
screen on which the projection-form of the object 
is received. Here, there comes into action a new 
eet of variations, which, for the purpose of geo- 
metrical analysis, must be looked at apart from 
chose due to the tilting of the revolving-cutter- 

lane. This tilting of the screen does not alter the 

orm of the cylinder of shadow which is projected ; 
it only varies the direction in which the shadow is 
cut, and in that way alters the form of the section. 


- By appropriate chucking of the slab upon the 

planer — these effects may all be sapera osed 
P 

upon those the 


) poorno by rotating or tilti 
cutter axis. If across motion of the cutter-frame 
along the tool slide be combined with the rectangu- 
lar movement of the planer-bed—the cutter-plane 
being rotated to the hypothenusal line—all the 
phenomena of ecrew-cutting can be studied upon 
the flat, as I have already indicated (page 150). 
And one component after another can be put into 
the resultant. On rotating the cutter-p at 
various angles athwart its traverse-line we see the 
external ellipse gradually substituted for the pro- 
file of the traverse-cut. 


In cutting screw-grooves upon cylinders we bring 
in our third factor, i.e., the helicoidal character. 
Each particular screw-thread isan untransformable 
geometric entity, just as is the sphere of each par- 
ticular radius. One screw- can no more be 
transformed into any other than a spherical surface 
of one radius can be transformed into a spherical 
surface of any other radius or intoaplane. So 
long as this remains, so long will the screw-thread 
retain its heliooidity. The fact that the pitch of 
every screw-thread increases towards infinity at the 
axis makes it not possible for any one hypothenusal 
line to meet simultaneously the rake of concentric 
portions of screw-thread; but in equal step with 
the increase of curvature and the advance of 
heliooidity there comes an alteration in the outline 
of ‘the intercept’ of the projection-form of the 
revolving cutter. In substituting the cylinder for 
the flat slab we have, in fact, tilted eur screen. The 
fiat slab intercepted a straight-line segment of 
the projection-form ; the cylinder intercepts only 
a segment, and its intercept, therefore, 
does not rise 0 high up the shoulders of the cutter- 
circle. Asthe helicoidity and the curvature increase, 
so does the intercept shorten and fall away from 
the path of that portion of the cutter-circle which 
is shaping the groove. Therefore, the question is 
one of degree. To cut a screw- whic 


file has to be’ 
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approaches the last limits of theoretical accuracy 
is once With a fixed screw-tool the 
pusl may be made a true counterpart of the 

; but it is only the edge of its cross-section 
which can cut. If spiral base were to fit the 
screw as a true coun there would be no 
relief, and the edges of the section would fail to 
cut. The question is, Which tool will true upa 
hardened steel screw mest perfectly to the end of 
its thread? 

Reverting to the projection-form given by the 
penny in parallel light as the guide for the stereo- 
metry of our cut, we must give further considera- 
tion to the influence of cutting-edge upon the 
projection-form. If the cutting sides meet at an 
angle of 50°, and we take the extreme case of a 
double-coned spindle-shaped revolving cutter- 
wheel, we settle the case out of which this discus- 
sion arose, and may also refer very briefly to the 
general proposition. Now, as the profile projec- 
tion-form has an angle of 50°, it is obvious that 
this cutter can clear no cut whatever whose sides 
include an angle less than 50°. Here the cosine is 
0, and, with every increment of cosine as the 
cutter- plane is rotated across the traverse-line, it 
is obvious that the edges of the projection circle 
will bulge out ellipti , and cut away the straight 
sides of the profile until they are obliterated by a 
U-shaped groove which, at the limit, becomes a 
segment of a circle. It is obvious that this oblitera- 
tion will encroach more rapidly with the flat ‘slab 
than with the revolving cylinder. 

As Ihave before shown, the normal helix is the 
shortest line across a given number of thread-turns. 
Therefore, the section given by the normal helizoid 
is the section with the shortest base line. If also 
the radial altitude remain constant, it follows that 
the normal section will have the smallest angle, the 
shortest sides, and the least area, as well as the 
shortest base line. The narrowest part of the 
screw- groove must, therefore, be its normal section, 
and this is the cut. All other crossings must be 
wider, and if so, the tool will clear itself so long 
as the lateral angles of the sides are sufficient to 
allow clearance when the cutter-plane is tilted to 
the hypothenusal line which determines the rake 
of the . This tilt must bo ina plane parallel 
to the lathe axis. James Edmunds. 

Grafton-street, Bond-street, W. 


ORANK AXLES. 


24264.]—Your correspondent ‘' Locomotive ’’ 
( 238), page 235, is correct in stating that the 
crank axles break across the webs, through the 
fault of the fibre running in the wrong direction. If 
the present mode of forging crank axles is correct, 
why do they require hoo ing, which must enhance 
the price considerably, a e weight? There isa 
new mode of forging crank axles with the fibre 
running in the several directions as best suited to 
bear the various strains whilst in motion, patented 
by Messrs. Linney and Lawson, Rochdale-road, 

anchester, in which they proposed to dispense 
with twisting to get the right angles; if so, it would 
certainly save the centre of the axle crystallising 
sooner than etherwise. Wilfred. 


THE MUSICAL SCALE.—WHAT ISA 
SEMITONE f 


[24265.]—In the scale of equal temperament a 
semitone is, of course, just the half of a whole-tone 
interval. In the harmonic scale it is greater than 
this, and in the natural or melodic scale it is less 
the sharps in the former being below the flats, and 
in the latter above them. On the assumption that 
the harmonic scale is the only correct one, this 
relative position of the sharps and flats in the 
melodic scale has been pointed to as one of its 
errors. That it is by no means erroneous, however, 
may be shown by a simple musical test. There isa 
certain chromatic cadence, or phrase of four notes 
of frequent use in music, by means of which 
modulation is effected from any key into the key of 
the fourth of its scale. It is most generally used 
where a melody has modulated into the key of the 
fifth of that in which it began—to lead it back into 
the original key. Thus,a melody which began in 
the key of C, and has modulated into that of G, is 
restored to the key of C by the phrase consisting 
of the notes G, F sharp, F, and E. Of the intervals 
between these successive notes, only two (G 
F sharp, and F—E) are true semitones ; they belong 
respectively to the scales of Gand C. The middle 
interval (F s —F) isnot a semitone, and has no 
place in any scale. Whether it is more or leas than 
a semitone may be determined by the following 
experiment :—Let a practised singer or violinist 
sing or play the cadence in question without accom- 
paniment. It will be observed, and he will himself 
admit, that he makes the first and third intervals 

the two semitones) narrower than the middle one. 

e does this naturally, and almost unavoidably, if 
he does his best to give the notes in tune. Thi 
arrangement of two semitones, separated by a 
perceptibly wider interval, of itself shows that the 
notes used by the performer are those of the 


h | melodic scale. If he had used those belonging to 
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the harmonic scale the middle interval would hav° 
been the smallest of the three, and, moreover, th® 
final note E would have sounded flat. But, indeed, 
unless aided by an accompaniment (necessarily 
harmonic), he would find it very difficult to give 
the phrase on these harmonic notes—impossible to 
do so in tune. It may here be noted that when the 
cadence in question is used for the popoe above 
described (in a harmonised piece), the first three 


notes are given almost invariably without accom- 
niment. The preceding chord having belonged 
the key of G, the harmony is dropped until the E 


is reached, along with which it comes boldly in 
again with the common chord” of C. The 
reason of this no doubt is that the cadence, being 
essentially melodic, cannot be given so eff 

if harmonised. W. Hardie. 


PARAFFIN-OIL LAMPS. 


[24266.]-—I map no intention of troubling you 
again 2 subj but for J. Hughes’s Setter 
(24209, page 215). greatest desire was to 
establish the fact that there was not the danger 
attached to paraffin lamps which might be inferred 
from what Sir F. Abel said, and what is generally . 
considered to exist. I went through every letter 
that had been recently published in ours on this 
question up to my time of writing, and considered 
myself free to criticise any doubtful assertions, and 
to add, in return, what I could for the benefit of 
anyone, and cannot, therefore, consider J. Hughes’s 
opening remarks in his last to be quite out of place 
. to my championship of “ paraffin 

en, , as tomy, pionship o 
oil,” and that being the names of all hydrocarbons, 
is there no difference between the grass, the calf, 
the milk and the cow; or between ale, wine, or 
spirits ?—is not oil considered the mildest 
of this class of hydrocarbons, and, as such, how 
was I wrong in recommending it in preference to 
those containing e intra ities. Then, 
again, as to attempting u is argumen 
not the Silber a domestic lamp f?—and I 8 
upon this lamp because P. Ward says, in letter 
24127, page ma 5 r? blown up 
soveral times. ln reply is, I gave my experience 
of the Silber lamp, all under most dangerous 
circumstances ; as, for instance, some years 
before I fitted myself up with the 1 
worked three or four magic lanterns, with 
Silber lamps. They were the best lanterns in the 
market, mahogany bodies tin lined. I have had 
the Silber lamp shut up in these, hours at a time, in 
full blaze, and the internal heat has been so great 
as to burn and dry up all the japan on the lantern 
tops, make the solder run, scorch the timber, and 
crack, at various times, three best 4}in. condensers. 
Yet with all this accumulated heat, and in such 
close quarters, my metal containers, too hot even 
to handle, never troubled me or gave way in the 
least. There is no Eaglish domestic lamp I should 
think ever burned under such severe conditions as 
these; where would a glass container have been 
cari such eas k 5 

en, again, J. Hughes says, ‘‘ While combating 
his assertions, I go out of my way to prove him 
right, by admitting the advisability of using a cork 
washer, Ko. Now, I deny this, and protest against 
his style of miscoestruing my words to bolster up 
his own ideas. What I wrote was, Even if there 
were positive danger in using metal containers, the 
interposition of a washer of cork between the 
burner and container would effectually prevent the 
heat from descending.’’ How far this goes to prove 
his theory right, or to strengthen it in any way, J 
will leave others to judge. Then, in, he says, 
% All the i (except Col. Shakespear’s) have 
been partic and interesting, advocating, as they 
do, some N lamp or oi.” How far Col. 
Shakespear has strengthened J. Hughes’s theory 
respecting glass retainers I fail to see, nor has he 
answered a simple question which that 
gentleman puts to him in his letter 24059, 108 ; 
and, finally, is it right to say that all other 
oo ondents are advocating some special lamp or 
oil, and are interested? I am thi there are 
many of ours? who have read up J. Hughee’s 
letters, who will think with me that his interests in 
glass, opal, or earthenware containers are very 
obvious, and, in fact, serious. Now, as to metal 
containers, I made reference to Martin’s lamps in 
my last, and now quote a portion of their foot-notes, 
which is printed in something like italics at bottom 
of their circulars. 

„The inventor is engaged in designing some new 
apparatus to be supplied with his burner, as well 
as new metalliclamps, &. Aud lower down: By 
the use of these lamps the public has the great 


advantage of security against fire, as they cannot 
be broken like those with glass or porcelain reser- 
voirs. 


Aud now as to my supposed interests in the lamp 
trade. I am not connected with it in any shape or 


his | form, nor with any other business partioular ; 


I have well-to-do friends who live where gas does 
not reach them. Consequently, they rely entirely 
upon paraffin lamps for artificial light, and I may 
say they jump at every.new thing in this line, in 
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of reducing the annoyances and danger 
them. Having from time to time noticed 
these defects, I commenced two years back, to see 
if it was not possible to construct a lamp perfect in 


ar ee I have purchased every lamp I 
contd eee a p 
an 


the ho 
atten 


old of with any pretensions to excellence, 
ave tested them in my laboratory in every 
conceivable way for light, heat, consumption, and 
attention required, and have spared no expense to 
establish the real facts of the merits and demerits 
of the various lamps, and have noted everythin 
down most precisely; nor have I rested satisfi 
with one particular trial, but have made several 
under different conditions, and amongst my trials I 
have two or three lampe with metal containers, one 
more ially, that has never been out of use for 
18 months, and it has been burning more than once 
from Monday morning until Saturday night, or 
continuously for 132 hours, giving an equal light 
all the time of about 22 c. p. This lamp I am willing 
to show to any one under certain conditions, or, 
what would be better, I will send a sketch, with 
many more important particulars, to ours,” if it 
is desirable, and the Editor is disposed to publish 
it. There is one important reason why metallic 
containers should gain the supremacy so long as 
are safe in other respects; for we all know 
they are not so breakable as glass, &o., and that 
reason is that it would throw more work in our 
own factories for our own people, instead of im- 
ing such vast quantities of the glass and opal 
ttings as we do, and I was very pleased tosee Mr. 
Martin’s announcement as to metal lamps which 
are now to be seen, and there is not a doubt but 
they will be thoroughly appreciated. 
G. R. Postlethwaite. 


- 80- LIGHT DYNAMO. 


[24267.]—BrForE commencing to describe the 
construction of this machine, I must mention that 
I address this letter to those who, having built 
mall dynamos, are anxious to try their hands at a 
machine that will be something more than a mere 

. The first thing requi is the shaft: this 
should be made of good mild steel, Bessemer steel 
answers admirably. The diameter of the shaft, 
when finished, must be l}in., and its length 25in. ; 
one end of shaft (commutator end) must now be 
turned down for bin., to ljin. diameter ; a thread 


I shall, therefore, ed to describe the second 
method. The arms of the brass boss must be made 
strong and substantial, and should taper from 
zin. at their ends to lłin. where they join the boss, 
the length of the arms will be Sin. and the length 
of the boss 6in. I have endeavoured to make thi 
plain in sketch, which shows a cross section of 
armature, commutator,’ and shaft. The next 
things we must consider are the sheet-iron rings, 
which form the core of the armature. These rings, 
which must be made of the best charcoal iron, are 
7 in. external diameter, bin. internal diameter by 
„in. thick; thus the depth of the iron core will be 
Izin. Before the rings are mounted they must be 
thoroughly annealed. I have experienced consider- 
able difficulty in obtaining these rings, especially 
the larger sizes, and I am sure that anybody 
advertising them in the E. M.“ at a reasonable 
price would meet with a ready sale. 


The brass boss must now be keyed on shaft, care 
being taken to make a good job of it, as if ever the 
key shakes out or comes loose there will be a smash 
up. The shaft is now put in the lathe, and a few 
light cuts taken off the brass arms, till the rings 
slip on easily but not loosely. 


The methods of fixing these rings on the brass 
arms are very varied, nearly every dynamo 
manufacturer ‘having a different plan; so although 
I shall describe only one method, readers will 
understand that they are not tied down to any 
particular plan, but may use the one that seems to 


them the most practical and mechanical. The 
method I am about to describe is not very difficult, 


and I can answer for its practical value, as I have 
used it in the construction of ‘machines of much 
larger dimensions than the one under consideration. 


Two massive iron rings are to be forged, their 
dimensions being 8in. external diameter and 4łin. 
internal diameter by łin. thick. These rings are 
now put in the lathe and bored out, so that when 
heated they will just slip on the brass arms. On 
the outside face of one of the brass arms must be 
cut a slot 8in. long, jin. broad, and zin. deep, and 
in this slot is fitted a steel key, Sin. long by zin. 
broad and jin. deep. The key will thus project 
zin. above the brass. A slot is now cut in one of 
the heavy iron rings, which is then heated and 
slipped on the end of the brass arms. Before the 
ring has time to cool the shaft is put in the lathe, 


IIin. long 1i now cut on shaft. On this thread is 
placed the diso which holds together the com- 
mutator bars (see aketch) ; l0in. from end of shaft 
a mark is placed, which shows the distance up to 
which the brass boss is driven ; the other end of 
shaft is now turned down for a length 9in. to a 
diameter of liin., leaving llin. of shaft lin. 
diameter, on which is placed the boxwood drum 
which holds the commutator bars, and the brass 
centre-piece which supports the armature core. 


We must now proceed to fix the sheet-iron rings 
which form the core of the armature. There are 
two methods which I know of: one is by means of 
a wooden boss, which is keyed on the shaft; the 
shaft is then put in the lathe, the wood turned 
slightly taper, and the armature driven gently on; 
a cement composed of pitch and guttapercha is 
poured between the arma and the wood, and so 
prevents the armature from slipping. The other 
method is to mount the armature on a star-shaped 
Piece of brass, having four radial arms. 

The first plan is simple, but it has several defects. 
lst. Because it is a difficult matter to mount the 
ring true, as the slightest inequality in the winding 

ill throw the ring out of truth, which is a serious 
fault in a high-speed dynamo. 2nd. The wires on 
the inside of the ring become hot, as the air cannot 


to carry off the heat. 3rd. As the 
armature gets hot the cement gets soft, which, to- 
gether with the expansion of the ring by the heat 


might cause an accident not pleasant to contem- 
plate. There are some other objections to this 
method of mounting, but I think I have said enough 
to show that it is both unsatisfactory and unme- | 


and a few taps given to the ring, so as to get it as 
near flat as possible, care being taken that the slot 
in ring is directly over the slot in the arm. When 
the ring is cold we may proceed to turn it up, a 
small key being put in to prevent any possibility of 
slip. The inside face of the ring is turned flat, an 
the outside face rounded, so as to prevent the wire 
when it is wound round being cut by the sb 
edges. The small key may now be driven out, an 
the long 8in. key inserted. Wo must now proceed 
to mount and insulate the sbeet-iron rings. I have 
tried several ways of insulating these rings, one of 
which was to give each ring two coats of thin Japan 
black; but although this method is easy, it does 
not oe perfect insulation. A better plan, and the 
one I have generally used, is to insulate with rings 
of brown paper. 

Before the iron rings are put on the arms, a 
notch is cut out on the inside of each ring. so as to 
allow the ring to slip over the longkey. This key, 
it will be seen, prevents the possibility of the heavy 
rings or the sheet-iron rings from slipping, either 
while the armature is in motion or while the core 
is being trued up. 

The rings are now slipped on the brass arms, a 
ring of brown paper being placed between each 
iron ring. We next slip on the second heavy ring, 
and clamp the whole together. This will bea 
somewhat Toeni matter oe 3 who has 
not an engineer’s shop at hia disposal. e proper 
way to do it is to alot the heavy ring; and having 
heated it, slip it on the brass arms; then the core 
and shaft are placed in a specially constructed 
preas, the whole of the rings forced firmly together 
and left to cool, when it is removed from the press; 


the heavy ring having ash es on the brass 
holds thé whole firmly together: Another method 
is to have the heavy iron ring’ bored out so that it 
slips on the brass arms cold; four or five U-sha 

clamps are then used to draw the rings together. 
During this operation the armature is put in the 
lathe aud occasionally turned round, when any 
unequal tightening of the clamps can be af once 
detected and remedied. When the rings arè drawn 
together 5 tight, four holes are 
drilled through the heavy ring into the brass arms; 
into these holes are driven tightly four small pins. 
The clamps may now be removed, and a light out 
taken over the outside of the armature, so as to 
bring it up perfectly true ; the outside of the second 
heavy ring is rounded off, and the armature is 
ready for the insulation andthe wire. The core must 
now be insulated, which operation will require 
some care. I have found linen covered with Japan 
black very good for this purpose. The armature 
must be wound with the linen while the Japan 
black is wet. Four strips of linen, each 2in. by 
5ft., will be sufficient. The wiring of the 
armature may now be proceeded with. The 
wire required will be 12lb. of No. 12 double o.c. 


‘leo that the resistance of the armature will be 


"07 ohm. on account of its stiffness. No. 12 will be 
difficult to wind, so it would be best to procure a 
stranded wire of equal proportions. The outside of 
armature must be entirely covered by a single layer 
of wire, while on the inside of the ring fhe wire 
must be wound two layers deep. We must now de- 
cide on the number of ‘sections. Looking at the 
matter by the light of my own experience, I shall 
fix 24 as the proper number ; but, of course, those 
who construct the dynamo may have as many more 
as they choose. After the armature is wound the 
layers should havo several coats of good shellac 
varnish to keep out the damp; the armature must 
now be wound round with some fine steel wire to 
prevent the centrifugal force from disturbing the 
wire. Great care is necessary in winding on the 
steel wire that it does not cut through the insulation 
of the armature wires. The next to en us will 
be the commutator, or, what is more correct, the 
collector, for there is no commutation of the in- 
duced current in the Gramme ring. The best metal 
for commutator bars is brass, which will be im- 
roved if it is well hammered. The best substance 
insulate the commutator bars is vulcanised fibre, 
or, next to that, mica. The way the commutator 
bars are fixed is shown in sketch. The commutator 
should be 4in. in diameter and 4}in. long, the puller 
may be 7in. in diameter by 6in. across face. 
now conclude the description of armature. In my 
next letter I intend to describe F. M. 's, conneetions, 
winding, &c. 
In letter 24107, Mr. Bottone describes a 30-lightix 
which has been put up by a friend of his, inti- 
mating at the same time that it might interest 
readers who were about to construct a dynamo of 
this size. Now, as some of “‘ ours”? might possibly 
start making a machine based on these particulars, 
I hope that Mr. Bottone and his friend will excuse 
me if I point ouf, among others, two serious defects 
in this ine. First, the resistance of the field- 
magnet is five times too large; second, that when 
the machine was running 30 lamps, the internal re- 
sistante as large as the external, which means 
that of every horse- power transmitted to the pulley, 
half is wasted in the machine itself; so that the 
24 h.-p. engine which did not seem overtaxed, 
must have been indicating per 6 sa I may 
add, that I doubt the ability of No. 14 wire to 
stand a continuous current of 30 ampères for four 


hours. 
Coventry. W. H. Eaves. 


COMMUNICATION OORDS ON 
RAILWAYS. 


[24268.]—WILL any reader of your journal 
kindly give the law with regard to the use of com- 
munication cords on railways? On 24th April 1 
was a passenger by the Midland from St. Pancras 
to Carlisle, and rode in a bogie” carriage about 
the centre of train; near Luton I looked out of 
window on the right side and saw a quantity of 
brake-blocks, &c., lying on the step-board (doubt- 
less left on by mistake). I should have Pn ed the 
cord and stopped the train, but feared I might be 
fined £5 if I did, as others have been; but it isa 
fearfully dangerous thing for platelayers on the 
road to have brake tackle left on the steps to fall 
off and strike men at a speed of 60 miles an hour. 
Can you, Sir, or will the Midland Company say, if 
under these dangerous circumstances, I should have 
been justified in pulling the cord? 

Oarlisle Passenger. 

Carlisle, May 19. 


JERKS IN RAILWAY TRAINS. 
[24269.J—In past numbers of the ENGLIsH 


MECHANIO I have observed many letters on the 


action of brakes, and especially of those which leak 
off and cause jerks. st week a Mr. Green was 
actually brought up before the magistrates for 
getting out of a train in motion, when in fact he 
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had been thrown down by the leaking off and jerk- 
ing of a brake. It seems, Sir, a very serious 
thing for passengers to be thrown down in this kind 
fashion. Some years back I remember that an 
correspon ‘* Meteor,” used to 
gire of jerks in trains. Would he 
indly now explain the jerks which arise from 
penning about twelve vans, not fitted with 
brakes, behind a train of i fitted with the 
Midland leak-off brake worked by vacuum ? 
I was on the platform, having got out before Mr. 
Green, . jerk, saw the pas - 
thrown down injured, and can swear 
that the train had just stopped and that it then 
moved again witha jerk; but don’t just know ina 
scientific manner how to explain the cause of the 
erk. So many gers are being thrown down 
this leakin 25 jerking brake, that the matter is 
getting one of serious importance. 
One of the Passengers. 
New Humberstone, near Leicester, May 18. 


den 


REPLIES TO QUERIES, 


— 


n thoir answers, Correspondents are respost- 
requested to mention, in each instance, the tit e 


number ef the query asked. 

64825.)—Salt, &o.—I certainly agree with 
«f W. H.” that Nature’s law is uniforms and that 
is why I begin with a civilised man instead of a 
vo- low type man, such as the Palwolithic men 
and their chipped flints. If these so-called imple- 
ments were really manufactured by some primeval 
race of men, they ought to be found under varying 
conditions and in all localities. Butin Europe the 
are always found in the river valleys, or asecciated 
in some way with the great floods of the Post-Glacial 
epoch, also with beds of sand, generally beneath 
such a deposit. They are always of flint, and washed 
away from the beds of chalk, which are found in 
the Somme Valley, at Hoxne, 


Bury St. Pinuna 
Brandon, Herne Bay, Beaulness, Fimber, an 
at Fisherton, Fo. Tho always 
picked 
utensil 


ens are 
and selected. No other implement or 
bas ever been found with these 
flints ; every other trace has perished. Now, Mr. 
Sydney i 


LISH o for March 28, 1879, p. 49), that 


they ‘‘ were more degraded than any known savage 


tribe, which I can well believe, if such men 
ever lived; but it is only as yet a su tion. 
Besides, if man had lived u the for a 


thousand centuries (and that is not so long as some 
scientists insist upon), and starting from only a 
single pair, with the normal rate of increase, we 
should not be able to find a rood of d with- 
out a skeleton in it. And instead of the caves and 


But coming to th 1 something 
ut coming © cave men, we some 
sure and firm to walk upon. Man is now upon the 
also of the goat, pig, sheep, rabbit, om bet ken 
o goat, pig, sheep, rabbit, ox, bat, &c. 
in fact, all the modern animals. We have bone 
needles, awls, and gouges, potsherds, harpoons, 
1 wea and a very fine drawing of a 
hog-maned horse. Now, when men can produce 
hog; manes, and also make drawings of the same 
aon bone—said bone being cut with a saw, and 
e surface well polished—it won’t do to of 
these men as being primitive. The artist, then 
that drew this horse, lived at atime when orsep 
manes were cut to fashion; but Palsolithic times 


were by no means fashionable times either for men | has 


or horses.— 4 


[65393.]—To ‘‘Inviota.’’—I should much like to 
bavo further details as to lathe-heads, &c., having 
the bed and standards fixed up and ready.—M. 


[66875.) — Cupola Blast. — To Inviora.”— 
You will find I sent a promised sketch, and it will 
be found on page 218. As to tho steam used, I will 
endeavour y to lay some data before the 
readers of the E M.“ relative to the same cupola 
worked with a fan blast, and subsequently altered 
to run with a steam, jet blast. On the subject of 
the ejector I may say that it is a very simple one. 
The idea being taken from a modification of the 
ejector in use with a vacuum-brake; but propor- 
tioned to deal with a large volume of heated gas 
instead of a small volume of air only. In the 
absence of the precise data I 2 to bring for- 
ward, I may, in passing, say that originally we had 
a four h.p. boiler and engine. The engine is now 
dispensed with for blowing purposes, and the four 
h.p. nominal boiler certainly makes sufficient steam 
for two such ejectors as we have on the cupola. 
And as we, of course, have but one ejector, the 
moral is obvious. So far, the economy is in favour 
of the jet; whilst later on, we hope to utilise the 
waste gases for the production, in part, of the steam 


ertchley, F. G. 8. ioe upon the 
1 of Man,” saya of Palæoli (see Ex- will 


1 


needed. The casing mentioned is now made into 
a oer teeter, =r ew — tory zane In 
my reply on p. soy typogra errors 
have t in the chief one being in Une 3, 219, 
which should read “ fused,” instead of Ns 
The others are unimportant.—Inrviora. 
[56209.}—Sunshine Recorder.—Many thanks 
to Cyrax” for his reference to back numbers; 
but, as I am a new subscriber, and have no oppor- 
tunity of referring to them, I should be glad if any 
one could give particulars of and directions for 
meong the instrument, somewhat vaguely de- 
type Keving d slaw tocana ball, bet oae fa 
ving a ut one in 
which the rays ef the sun shine through a hole in 
the lid of a box of semicircular section, and trace a 
line on a strip of photographic paper on its curved 
bottom. Perha could help me.— 


ps Mr. Lancaster 


[56282.J—N.E. Locos. (U.Q@.)—A driver in- 
forms me that, owing to a deficiency of heating sur- 
face, McDonnell’s ines would not steam we 
and that they were too light to exert their caloula 
tractive force. I have never heard anyone say a 
kind word about them.— WX. Joux Grey, F. C. S., 
Analytical Chemist, Newcastle-upon-Tyne. 


(56312.] — Distempering. — Ellis Davidson's 
book on House Painting, Lockwood and Co., 
is about the best for the purposes of your corre- 
spondent; but if he has access to back volumes, he 
find a number of practical details which he 
cannot discover in any book. For instance, in Vol. 
XXXIX, pp. 497, 593, there is something about 
distemper. An 1 distemper is described in 
Vol. XXXII. p. 79; Vol. XXXI. p. 144, contains 
a useful general description of; the process.— Nun. 

R. 


Do 
A a aa do not think Agricola 
find any number of owls will much reduce the 
army of rats. They will eat mice, icularly 
field-mice; but rats are rather too The 
owls will not need any food to be supplied. All 
you have to do is to get them to take up their 
quarters with you, and then the less notice you 
take of them the better.— Nux. Dor. 


(66322.)—Miranda Pianista.—I remember 
reading something about this in Vol. XXXVI. (see 
pp. 334, 431, 601, 647 596) ; but as I have never 
seen it, cannot describe it. I see, however, that 
% pianistas’’ are entered at the International In- 
ventions Exhibition; but whether the particular 
Miranda is there, this deponent knoweth not. 
As he means to go, he will eventually find out; 
but then the querist can also do that much better. 
is being formed’ I might suggest that the reh 

g formed, sug © secre 
would no doubt give ail information.—N. E. CHILD. 


[56335.}—Wheel Gearing.— J. H.'s” repl 
hea eres y enlightened me, and I think I 
my difficulty with a little more of his help 
and instructions on bevel-wheel work. I want to 
know if the inside lines should be the same distance 
as on the outside (pitch lines I mean), and what are 
the 97 0 and bottom lines for, and what distance 
should they be from the pitch line, and would 
“J. H.” oblige me with the thickness of teeth from 
in. to 4in. pitch? I know the length they should 
third and a fourth; I think that is right.— 
MILLWRIGHT APPRENTICE. 


156351.I— Worm in Nahogany.— G. 8.“ 
should certainly not make up his wood without 
taking B to kill the worms. Fill every 
hole with oil; force it in, and sac op up. No 
insect can live in a bath of oil.— N. E. CHILD. 


156354.]— Turning Cannel Coal.—I am afraid 
that not much can be done in the way of “ turn- 
ing’ 8 coal ; it may bo filed into shape.—C. 


56364.|—Turning Cannel Coal.— Ryhope 
will find the method of turning Cannel coal described 
in Holtzapffel's Turning and Mechanical Manipu- 
lation,” Vol. I. page 162.—En Box Fork. 


(66399.)—L. and N.W. Compounds. — The 
dimensions of the small or Compound olass of 
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these engines are: Two high-pressure cylinders, 

13in. by 24in. ; one low pressure cylinder 26in. by 

24in. Boiler: length of barrel, 9ft. 10in.; mean 


diam., 4ft. lyin. Firebox: length inside at top, 


att. 9zin.; width, 3ft. 6jin.; length inside at 


bottom, 4ft. l0jin.; height 5ft. 54in. Tubes: 
Number, 198; length between plates, l0ft. lin. ; 
diameter, ljin. Heating surface: tubes, 980 aq. 
feet; firebox, 103:6 sq. feet—total, 1,083:6 eq. feet; 
grate area, 17ft. lin. Wheels: rating, Sft. 6in. 
iam.; front (radial) driving, 6ft. 6in. diam. ; 
trail driving, 6ft. Gin. diam. Wheel base: lead- 
ing to front driving wheel, 9ft. 4in.; Front driving 
to trailing driving wheel, 8ft. 3in.—Total base, 17ft. 
Jin. Weight: empty S4tons licwt.; in work- 
ing order, 37ft. 15ft. The large new ones of the 
Dreadnought class are of the following dimen- 


Fire- 


surface: tubes, 1,242°4 sq. feet; 
a0tt. 


the previous type 
query about Hi and N.W. bogies on the ely 
litan; one of these has now been compound 
and I send sketch of it herewith. The dimensions 
of these engines, which were bought Tn at dil 
and a ir alge N Cylinders, 


7 4ft. ; 105 3 


ressure, 120lb. Dimensions of 2063, compounded : 
BD high prana cylinders, 13in. by 24in. ; one low- 
cylinder, 26in. by 24in.; boiler 

ort. 6in. by 3ft. 10 fin.; 177 tubes, 10ft. 9in. long 
by ljin. diameter. Heating surface: tubes, 
933-86 sq. ft.; firebox, 94:07 sq. ft.— 
1,028 43 aq. ft. Grate area, 14ft. 6in. 
base: o. of bogie to c. of driving, 9ft. 4in. ; . of 
driving to o. of trailing driving, 8ft. 10in.—total, 
18ft. fn. Weight, 46tons 17cwt. ; pressure, 1501b. 
Capacity of tanks, 1,250 gallons.—B. 


[66355.]—Legal.—No. The“ references were the 
roperty of the person to whom they are sent.’’— 
Enis o TH’ Law. 


56383.]—The New Station at Birmingham. 
—I cannot give you the information, as there are 
about six platferms whose combined length, that is, 
if each were placed end to end, would exceed a 
mile and a quarter. wish to correct an error 
which occurred in my previous answer (page 177). 
I there said. there are seven through lines, which 
should have been there are eleven through lines.“ 
—H. W. Hupson. 


[56427.|—Gramme Armature.—Would Mr. 
Bottone kindly add to the value of his sketch of 
amall Gramme armature by giving us a sketch of 
F.M.’s best adapted to that shown in his drawing, 
with size and mode of winding, &c. Our warmest 
thanks are due to him for his lucid little sketch.— 
VIGILIA. 


[56468.]-—Turaing Oranks.—‘‘ Young Smith 
asks: ‘‘ t kind of lathe is used for taming 
inide of crank up? —the shafts being made o 
Izin. round iron, 6in. throw, and 3ft 6in. long. 

our correspondent says, rather confidently, that 
the method described in reply No. 66127 is not 
practicable in this case, as, owing to their length 
and small diameter, they would reqaire some sup- 
port in the middle. If Young Smith expects a 
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job of this kind to be done without some amount of | I do not think there is any off-hand rule for finding 
trouble, I fear he is greatly mistaken. There are | the quantity of water required; but ‘‘ Subscriber ” 
machines for turning crank pins. In these machines | will find no difficulty after fixing on the respective 
the work is stationary, the too being made to travel | temperatures of the waters and steam to be con- 
round the work. They are used only for turning | densed.— Yaxta. 


the pins of large and, consequently, heavy 56484 ’ 
a ee ; ]—Varnished Wallpaper.— C. D. R.“ 
eranks, which, if turned in the lathe, would require | i, 5 be K AET on his discovery of the de- : iti 
an enormous weight on the chuck to counterbalance tergent properties of soap and. water; but is regret at the Inventions Exhibition at South Kensington. 
e of the shaft and quadrants. For reasons | able that he does not e the attainment or much I have above referred to the exhaust as being s 
which honour as a critic. To endeavour to clean dirty, 
smoky wallpaper with a and oil is, it 
appears, ‘simply nonsense,” and Nun. Dor.” is 


engines run at the speed you name, always assum- 
ing the exhaust be sent into the funnel. Now had 
you consulted the contributors to the “ E. M.” 
earlier, I would have advised you ona different line 
altogether as far as your engine goes; and I would 
mention that my ideas of what a compact and really 
serviceable screw-launch should be may be seen 


cranks as those above referred to. There is no 

doubt that some contrivance to prevent the work 
ringing away from the tool would be 
immense service in parang cranks 

small diameter. Perhaps the o 

that could be used for this p 


which might be constructed in the manner 
indicated by the following figures :—Fig. 1 is aside 
view of a cast-iron sheave, and Fig. 2 an edge view 
of the same. The large slot Fig. 1 is for the re- 


always a eound that is unpleasant, and hence I 
always recommend a far superior system. the 


a that she had of course tried Pomp and water) por 
: ae 


for a steam launch I would recommend them 
earnestly to lay the matter before the contributors 
to this journal, and the appeal, I know, will not be 
in vain, and some ideas would be im which 
will be of value.—InvioTa. 


[66633.]—Pocket Telescope.—You can in- 
crease the power, but at the expense of the lignt, 
which you say is at present not excessive. Xou 
t | cannot improve the definition, as that is a function 
ef the o.g. Neither can you increase the nify = 
ing power at at the expense of a loss of lig t. 

t say 1 do not know of any cheap 
expedient to effect your wishes other than the 
purchase of a larger 0.g.—INVI0TA. 


monia, and wanted something to 5 or 
sooty pine: avon 17 by flias, &c., and remem- 
bering how succes wae when trying paraffin 
oil and a „with, if I recollect, a little elbow 
I just dotted down the reply which has pro- 

uced a thoroughly courageous critic, who winds 
up with what I suppose is intended for a climax — 
“you t as woll clean di windows with 


F/ å 


varnish I pref oid soda or potash—even soap- 
and-water,—and if weak ammonia solution (I use 
the carbonate) does not remove the dirt, a rub 
with a rag moistened with paraffin oil rarely fails.— 
Nun. Dog. 
[56485.]—-Model Boat.—To „VIGO. —I am 
glad my reply met the exigencies of Jour require - nig 
ment. I do not at the moment recollect anything 
I can add to the information briefly given. But 
ou will know where to apply if you want any 
er point elucidated. —Invicra. 


56502. Faulty Dynamo.—To Mn. BOTTONE. 
—The formula given for finding the proper resist- 
ance of the shant-wound dynamo, if written in full, 
would stand: The resistance of the field magnets’ 
coils must be equal to the square of the resistance 
of the external circuit, divided by the resistance of 
the armature.” That is S. P. Thompson’s rule.— 
S. BOTTONE. . 


[56509.]—Oheap Gas.—To “ Ixvror A. —I much 
regret that the announcement named did not meet 


settles the question as to the system o electric 
ighting. Incandescent lamps would be of greater 

vantage than arc lamps, for this reason, that you 
will obtain a better distribution of the light, by 
being able to place a lamp wherever it is wanted, 
instead of having an intense light at a given point, 
gradually fading into darkness. 2. Assuming the 


ception of the block, Figs. 3 and 4. The two small 
slots, Figs. 1 and 2, are for the purpose of inserting 
‘bolts to secure the block to the sheave, after adjust- 
ing the block to the requisite degree of nET 
in the sheave. The block is not unlike a gland. 
The pear pa difference is that it has two flats 
2 on it to fit the slot in the sheave, or it may 

made square. It is bored to fit the shaft to be 
tarned, and to which it may be secured by a key. The 
holes in the lugs of the block correspond, in ‘distance 
apart, to the small slots in the sheave. The Figs. 
are not drawn to scale. The sheave may be run in 
a wood carrier, or in a brass or iron strap secured to 
the lathe frame. It will be seen that this con- 


neglect on my part, I would desire to tender him 
my sincere ree in advance, and to assure both 
our friend Mr. Barry and any other gentleman that 


gas-engine, and 2d. per hour for oil, sundries, and 
1 the total cost would stand, roughly, 


hence a further delay in dealing with the matter 
7 Gran of stili | thus :— 


trivance can be used for cranks of different throw (56519.] —Chemioal.—When soap is placed in amp et aes 
and also by having blocks to suit, of different | water it has an alkali thrown out, and an acid left Interest and re 5 
diameters. If intended to run in wood, it would be free to combine with the fatty matter, &c., on the Sundries and attendance .. en „ 
better not to continue the large slot right to the | body or object being washed, and forms a soluble 134. 
compound. When, however, the water is hard— 200 o.p. total cost .... 13d. „ » 


periph of the sheave.—AN ENGLISH MECHANIO, 
owcastle-on-Tyne. 


C, Jon , in i Condeaser.— that 
4 C. E., jun.,“ in his reply to this question last 
week, has made one or two good-natured errors, I 
have worked out the subject from details to hand 
- of one out of several well- roportioned compound 
marine engines with which I have had to and 
with the Editor’s ission I submit the follow- 


that is, contains salts of calcium and magnesium— 
the metal combines with the fatty acid and forms 
an insoluble compound, producing what is known 
as curdling.— Fa RRR FABRUM ADJUVET. 


(56527.]—Engine.—To ‘‘ Invicta ” on * GLAT- 
Ton.’’—I would with the greatest pleasure possible 
give you all the information you may need; but; [ N 
—In th : À your dimensions are given in such a way that I | this question should be 30, and not 300, as given. 
I after stating the total] think it best to ask you to put them in such a form | Magnetic, moment a the length of the magnet 

H. P. of the engines is 350, and in this case = 2'8 that no mistake may cree in. Fahall want to multiplied by the strength of its poles; and as the 
27708 the nominal power, we need deal only with | know (I) length and width of steam ports, (2) magnet was 10 o.m. long and 3 units in 
low-pressure cylinder: diameter = 66łin., | wid i the product is 30. The intensity of the field does 
stroke 32in., revols. per min. 65. The indicator not enter into the question of magnetic moment.— 
m shows that at each revolution of the WX. JOHN GREY, F.C. S., Analytical Chemist, New- 
engines Phare . A 5710 1 oastle- upon - Tyne. 
n an absolute pressure o in e > ” 
ponderar thus the condenser receives 5,786 cubic . Le kea aow E 
y it h EER Sane to: 190. weight, From whichever point it be looked at, it will be 
aon m aving a total temperature of 1,172 F. seen that the exercise is little less than a cram. 
er oneng hra at 62° F., after circulating 4 J. C.“ may fairly object to L. Edmond’s stato- 
Tensed team x 1 T o1 Ey ee ment, since the least number of lines required to 
the condar at "130° F Ne alef N Ai 58 form the four triangles (exclusive of overlapping 
has to give up 1,172 — 130 =1,042° F., and the avail- ones) amount to nine. For my part, I do not tù on 
able cold to do it with is 94 —62—42°F. Then Todhunter had Miquela 570; but be that as it 
? 


* 12 163 a 3,7791b. of condensing water required may, if “J. C.” turns to p. 80. ‘“ The Common 


7 
min : i Sense of the Exact Sciences,” by Prof. Clifford 

pa ate, or 24°71b. of water per minute to con- (International Scientific Series), ce máy be enabled 

ense lib. of steam, having a temperature due to to form his own opinion on the matter.—EX- 
lolb. absolute pressure per square inch. This gives BLACKSMITH, Gorton Brook. 
some idea of the large quantity of condensing water f is 
required for a surface condenser, even when the {[56547.] — Geometrioal. — Todhunter l 
steam is used very expansively in the cylinder. The quite right. Four straight lines in a plane in 
modern practice is two to three square feet of tube what is called a Complete Caine 188 1 
surface per I. H. P., and never less than two square which there are four triangles. Thus, o igure, 


feet. In this condenser there was about 900 square AED, AFB, EBC, FCD are the four triangles. 
feet, or 2°57 square feet of tube surface per LHP. The proof is immediate. Let O be the other common 


An aro light of the same power, though very much 
cheaper, might not be £0 © eotive; but an efficient 
and economical light might be got by adophoR 
combination of the two systems. The most suita 
arrangement, however, would depend on the 
nature of the operations carried on.——BOBADIL. 


56546. — Magnetic Moment.—The answer to 


cause, as will be seen, the dimensions ma read 
otherwise. Now, as to some of the points you 


th 

15in. diameter aud I2in. pitch, width of blades 
would depend on many points; but if on a 
Griffiths model, I should make the middle of the 
blades 3in. wide. Then as to the boiler, that may 
be of the form illustrated at page 326 of last Vol.: 
Length, 3ft. 6in. ; diameter o shell, 2ft. Gia. ; fur- 
nace tube, lft. 3in. diameter and 3ft. Gin. long ; 
return tubes thirty in number, I in. diameter and 
same 1 6 A furnace tube, viz., 3ft. 6in. Such 
tubes will be sufficiently large in the bore to draw 
freely enough for the length, and will, with the 
fire-grate, which should be 1 ft. din. long, give you 
ate steaming power; such a boiler for its size 

ill give an exceedingly good account of a pair of 


U 


264 


of the ciroles round A E D and AFB; then 
ce the · points OF AB are concyclic, sey a 
FB = the angle OAB. Again, because the 


4 


points OE AD are concyclic, the angle O AB 
the angle OD C. 
2. the angle OF B = the angle ODC; 

.. the polit OF DC are concyolic. 


Or O is on the circle round FCD; similarly it is 
on the circle round E B C.—HEmisvs. 


[56547.]—_Geometriocal.—I cannot understand 
“J. 08” amoug There appears to be no 
mistake. Let AB, BC, CD, DE be tho four straight 
lines, forming tho four triangles ABC, ADE, BEF, 
DOF. Let the circles ciroumecribing ABC, DAE, in- 
tersectin P; join PD, PE, PA, PB. Then Z APD = 
suppt.of Z AED = Ż AEF ;'also £ APC = Z ABF 
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circles circumscribing the triaugles adc, abe, db 
and e fo—all pass through a common point.— J. 1. 


156553.]— Gasoline for Gas-Engine.—I will 
give you with pleasure the sizes you ask. SUP. 
posing the engine to be non-compressing, I should 


advise a bin. cylinder and 14in. stroke. The tube | i 


you name would not, in my opinion, be suitable. 
should require tube at least łin. thick when bored, 
4 me 3 uld be not anythin itable 
gain, m wo notan 80 sui 

as cast iron for such a job; and I think that, looking 
at the question all 
diffloulties with a Spee | oylinder, that the first 
cost of a pattern and a cast-iron cylinder would be 
much the cheapest in the end. engines on the 
lines of the Bischopp absolutely require a cast-iron 
cylinder, as no lubricant is used, and the high 
temperature of the exploding gases render a metal 
cylinder impracticable ; otherwise it would be far 
easier to make it in metal rather than cast iron, if 
it were possible, which it is not. I am always 
happy to help you at any time.—Imvicra. 


C of Centrifugal Force. 
—I have not got the book that Mr. Wm. John 
Grey refers to, but I presume he requires to know 
from whence the coefficient 000341 is derived. 
Now, if we examine the formala for centrifugal 


force, viz., O = w „ we see that for revolving 


bedies connected with engine work, such as 
foromo balls, flywheels, Co., where the revo- 
utions per minute are known, we should first have 
to find the velocity in feet 

could apply the above formula, 


second before we 
thus entailing two 
calculations of one. Let us work out the 
formula, and bring in revolutions per minute 
instead of velocity in feet per second. 


: W ot 
Centrifugal force 555 3 à 
2 * 1 Rx N therefore, 
1 * 9.87 x R Nx? 
3,00 
. (2) for v? in (1), and working out, we 
get — 


Centrifugal force = 


m 39:4784 

115,920 

i. e., the multiplier 00034 is a constant co-efficient 
of centrifugal foroe.— GxokdR H. Strona. 


(66561.]—Electric Pen Battery.— The fault is 


(1) 
Now, v= 


ve 


W x Nt x R x 39-4784 
— e 


- WN'R = 00034 WN'R; 


not originated by the form of battery, but is con- 


. L DPC = Z BEF + Z EBF = suppt. of 
DFC .. the circle circumscribing G DFC paesed 
through P. Also Z APB = 4 ACF and Z APE 
= L ADF. . EPB = ACF + Z CDF = suppt. 
of Z EFB. .. the circle circumecribing A EBF 
passes through P. Henoe the four circumscribing 
circles passes through one point. Q.E.D.—T. H. L. 


(56547.}—Geometry.—If J. C.“ will refer to 
the 5th prop. of Euolid, he will fiad his difficulty 
explained by the fig. of the Pons Asinorum. 
Leaving out the base B O in the fl » we havo, 
the four lines A F, A G, B O, C F, the two last in- 
tersecting in a point H, say. Then the four 
triangles are A B G, A C F, B H F, C H G. Circles 
ciroumacribiug these triangles all pass through one 
point, as J. C.” will find if he is clever at de- 
scribing intersecting circles with accuracy.—L. S. 
` (56547.]—Geometrical — Many thanks to L. 
Edmunds and Ex- Blacksmith for their en- 
dea vours to help me; but I must point out that 
L. Edmunda'e Gian les require 12 atraight lines of 
4 lengths for their formation; or, if some of the 
sides are made to do double duty, 9, or at least 8. 
If the lines were all e „ according to L. 
Edmunds, we could make 4 triangles with only 
one straight line. I also will point out to Ex- 
Blacksmith’? that in the question Todhunter 
does not state that the plane is 4 sides, or, indeed 
that itis bounded in any way whatever, and that 
anyhow the triangles would not be formed by the 
4 ight lines, but by them together with the sup- 
posed sides of the plane; thus, in all, making 
Taly S raent linos. I am afraid I have, at last, 
caught Todhunter tripping.—J. OC. 


[56547.]—Geometrical.—“‘J. C.” will pro- 
bably be surprised at the eps of Mr. L. Edmunds 
and “‘Ex-Blacksmith ” to his query. The former 
coolly uses twelve lines, and because they happen to 
be ph in threes, thinks he has overcome the 
difficulty. The latter uses only eight lines, but he 
ascribes to Todhunter the absurdity of giving for 
an exercise a most watery repetition of a plain 
proposition. J. O.” will find a proposition more 
suitable to his taste in the following. Let ab and 
2 be two straight lines, meeting in the point a. In 
them take points d and ¢ respectively. Join ö and 
de, and let these lines cut in J. ve that the 


sequent on the texture of the porous pets or plates. 
At one time I had several of these in daily use, and 
I had to find out many wrinkles about them. After 
thinking the matter over, I laid my ideas before a 
professional N rinter with whom I was 
intimately acquainted. His views, founded on a far 
more extensive use than my own, entirely 1 
my theory. And this was, that pots too soft or too 
porous caused the battery to quickly become 
exhausted ; pots too hard, on the other hand, were 
the cause of a weak current; whilst with pots of 
a suitable hardness the battery would run for 
months without more attention than the withdrawal 
of exhausted solution. If the bichromate fluid 
turned a purple colour we considered it exhausted, 
whilst =e p pT 5 from the 
porous pot a quantity o solution, . N i 
it with pure water, thus keeping the sulphate 1 
zinc from reaching too high a density. No doubt 
your troubles are traceable to the causes I have 
briefly shadowed forth. At any rate, I do not 
think you will beat the Fuller cell.—Invicta. 


56563.]—Medical Coil.—The terms positive” 
and negative,“ as applied to currents, are often 
confusing. They have certainly confused Mr. 
“ Bobadil.”” Pray do not attempt to reply to queries 
again before laying well to heart the advice given 
by Montaigne, which ap every week under 
„Letters to the Editor.“ herever did you obtain 
the information you give us ? Positive electricity 
is that which leaves the battery by the wire con- 
nected with the carbon plate, and negative current 
that which leaves by the wire connected with the 
zinc.“ Dear me! Extraordinary! What do the 
“ positive and REE currents do when they 
meet? Pray explain this new theory of yours. 
How many electricities are there? You already 
speak of four. Try and discover a few more by 
next week. It is perfectly astounding that in these 
days of information anyone who presumes to 
enlighten others should have written such a farrago 
of nonsensical rubbish.—C. D. R. 
; 1 Tron N mould - 

1g is the ordinary or p way of moulding pi 

pillare, girders, plates, wheels, and all cheap sory 
p 
ings, as they could not pretend to make the 
castings named in dry sand for the price usually 
paid. We generally make such as cylinders, marine 


you name would be too thin. I 


round, there would be so many | Y 
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ind together and riddle for facing pattern. Dry 
mad 9 and red rock 
N ms R padefuls of cla; 
is and two s y a 
2 of thin clay-water ground ug. Sanp 


Q 


the action of water an 
succumb to the action of 
on it.— FABER FABRUM 


[56572.]—Lathe Mandrels.— To A. L.”—In 
view of the able and lengthy discussion of late on 
the ad bi of lathe anatomy, I should not have 
ven my opens had my name not have been 
mentioned. From my own actual ience of 
lathes, both of English as well as foreign 
make, I have had all sorts of mandrels 
in work. As you ask my opinion on the 
558 of cones, I will give it. And it is 

is: Cones to be of practical use on an everyday 
lathe should be fitted so that the maximum of 
bearing surface be obtained, and beyond this each 
cone should be so arranged that the wear can be 
taken up independently. Now the old-fashioned 

lan of a ta cone, taper running in the 
Grection of the tail -pin, with a second cone re- 
versed in the back bearing, best fulfils the first 
requirement—viz., that of ample bearing surface. 
Now I have had also good practical mandrels with 
reversed cones, having the taper running exactly 
reversed, that is to say, the front bearing, or the 
one next the face-plate, tapering down to, instead 
of from, the mandrel screw. e mandrel, as you 
mention, having a second reversed taper f an 
it out of its own thickness, and the bearing or bush 
being made adjustable to move towards the face- 
place to take up the wear of the second cone, a 
tail pin in either case taking the end thrust. With 
a fairly long mandrel, this last form ran well 
7 ; but the limit is soon reached of the taper 
and length of bearing it is ible to give, and 


emicals, but mi 
turpentine or alcohol 


d 
this therefore introduces an element adverse to the 
lan beyond certain limits. Now, taking your case, 
should not hesitate an instant to use an un- 
hardened steel mandrel. In fact it would be the 
correct thing. Phosphor bronze bearings would, 
however, need being not toohard. The front bearing 
I should like a little longer, but the other one is 
right enough fora lathe the size you name. If you 
have both cones running the same way, and alao 
towards the tail-pin, you would of course have a 
collar set up by lock-nuts, or an equivalent to pre- 
vent end shake from the tail-pin. This is, of 
course, a necessity in the plan you suggest. Happy 
to help you further, if desired.—INvicta. 
CC simplest cement is 
plaster of Paris; but it is not the best, owing to its 
property of expanding on setting. A good cement 
made of plaster of Paris, Portland cement, and 
sand. The cement known as Muirhead’s is com- 
posed of Portland cement and rough sand, of each 
three parts; smith’s ashes and brown resin, of each 
four . Another cement consists of resin and 
emith’s ashes, equal parts of each.—FABER FABRUX 
ADJUVET. 


(56577.)—Soap.—So far as I have been able to 
ascertain, cotton-seed oil is not used in soap- 
making. It might possibly be used in conjunction 


with other fatty matter, and with the addition of 

resin. — FAanRR FaBRUM ADJUVET. 
(56578.])—Eleotric Bells.— This, as 

would be a rather expensive circuit. For the re- 


lays I do not think Electra could do better than 
get one of those sold by advertisers in this journal 
at about 6s. 6d., as a pattern to work by. e re- 
sistance of these relaysruns, I believe, to about 40 
or 60 ohms. Using the size and length of wire he 
mentions for the line,“ the resistance would be 
200 ohms; this, with six relays, would bring the 
total resistance up to 500 ohms. Less than ten 
Leclanché cells would not work efficiently through 
this. The circuit would, I presume, be joined up 
as for single current Morse with ys, but 
baying the bells substituted for the Morse-inker. 
No. 28 8. o. wire will do very well for winding the 
bells. Two or three of the cells could also be 
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utilised for the local (bell) circuit. Query.—Are 
the bells very large and wanted to give large sig- 
nals? How would a closed circuit’’ without the 
relays suit? If the querist requires a di of 
the connections he can have it with pleasure.—H. 
S. BEACH. 


56680.]—Tricyole Pedals.—Why not put in 

i iron washers? You do not want the 
pedals to give with a side motion, and therefore 
springs are of no use to i 
washers until you get a good fit, and renew them 
when worn. I suppose you lubricate the wearing 
parts.—C. D. R. 


(56580.J—Tricyole Pedals.—As an old rider on 
the three-wheeler, I know exactly what is the 
trouble. The best way to cure it is to take off the 
offending pedals, and either braze or solder on the 
outer end of each a piece of bleh ach iron or brass 
the former preferred. Then ally fit the pedal 
to the turned part of the shaft, and all end-shake 
will disappear. The shoulders of the round part 
should be, and nearly always are, rounded out. 
This will make it, of course, n to file out 
the ends of the existing pedals, and the new collar 
brazed on to fit it nicely. Do you know how todo 
this and make a good fit ?—Inviora. 


[66585.J—Boring for Water.—Say £1 to £3 
foot for sinking. As to mechanism, had better 
inquire of Appleby, Tylor, Warner, or Jennings, all 
of London. There is some variation in prices. See 
Laxton, &c.—BREam’s BUILDINGS. 


665386.]—Brick-Setting.—The difference per 


(equal to, say, 4,352 stocks) is 5 514 in 
mortar, and £17 in cement. In place bricks say £2 
cheaper. In Kentish gault, or blue Staffo ire, 


dearer. See Spon, Laxton.—Bream’s BUILDINGS. 


[56586.]—Brick-Setting.—The difference in 
cost achat charged at so much per rod. The 
following will answer what Ignorant’? wants :— 
Obtain cost of cement per bus., sand per yard, and 
lime per yard (note that hydraulic lime costs more 
than the common limes), as as 1 rod of brickwork 
requires 3 yards sand to 1 yard lime, or 36 bus. 
cement to 36 bus. sharp sand (if in cement), obtain 
the difference, and g; will, for all practical purposes, 

ive the difference in cost per bricks laid.— ANOTHER 
ENT. 


{56589.]—Oost of Oottage.—Prices vary ac- 
cording to circumstances; but O.“ should not 
pay more than 21d. to 3d. per cubic foot for his 
co —.¢., as it will contain roughly 10,000 cubic 
feet, should get it thoroughly well built for from 
£100 to £125.—ANOTHER STUDENT. . 


[56590.]—Soap for Hard Water.—There is a 
soap o for salt-water travellers that might 
answer for toilet purposes, and Hudson’s prepara- 
tion for households. Inquire of Mr. J. R. Greaves, 
60, New Oxford-street, London, W.C. He, from 
his long experience in the trade, may be best able 
to offer valuable suggestions.— Brrax’s BUILDINGS. 


[56590.])—Soap for Hard Water.—‘' M. C. H.” 
should soften his water by Clarke’s process, thus :— 
Take one or two pounds of well and freshly-burnt 
lime, and add to it as much water as it will absorb. 
This will slake the lime in such a manner that it 
falls down to a moist powder. Add as much of 
this powder as will lie on a florin to two gallons of 
the water ; stir, and allow the sediment to settle. 
By performing the operation in the wash-jug at 
bed time, the water is clear and ready for use in the 
morning. If the water does not seem to be 
sufficiently softened, vary the quantity of lime, until 
you find the proper proportion, as this varies with 
the hardness of the water. Too much lime is to be 
avoided. The lime should be kept in an air-tight 
tin. Water thus softened is also quite suitable for 
drinking purposes. Water may also be softened by 
adding to it liquor ammoniæ, avoiding excess of the 

t. The softened water should not have more 


than a faint ammeniacal smell. —CHROMIO. 


[56592.]—Electro-Motor.—A very good plan 
for M.“ to adopt will be the cross of iron, and 
then he must have four connections on the spindle 
so placed that contact is made just when a piece of 
iron is coming to the pole of mag., and as soon as 
it reaches it the contact must be broken. It may 
be done by cutting a piece of brass tube, so that 
there are four pieces of brass and four hollows (do 
not cut all the tube), and a little inspection will 
show how it is to be placed.— F. W. A. TAYLOR. 


[56592.]—Electro Motor.—Why not construct 
a motor such as described in Ours on several 
occasions. What you have is simply a toy. Con- 
tact should be made so that it is broken as the 
armature es over the poles, and not as you 
appear to have it. On the other hand, if contact 
is made when the armature is midway between the 
poles, each pole will have tha same influence upon 
it in both directions, and it will again become 
i . You must therefore arrange the con- 
tact midway between the two points. The same 
remarks apply whether there be one or a dozen 
armatures.—C. D. R. 


[56593.}—Rooflag Rafters.—Find how many 


ou. Pat in the iron | deal 


| stretch, if you charge the battery with dilute sul- 
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squares of 100ft. super. each. Multiply length by 
slant, and the product by two, if both sides of roof 
are alike; if not, make a separate calculation of 
each by multiplying the length by slant height, and 
add the results. Ittakes 1,200 per M. of Countess 
20in. x 10in., to cover 72square yards weight about 
2 tons. See Spon, Rouse, Laxton.—Bresax’s 
BumLprnas. 


156596. — Leaky Dark Slide.—It 1 a 
upon where the | occurs. in the 
wood (not at the hinges), a piece of thick cloth 
glued over it on the inside answers well. Cloth 
will do at the hinges also, if on glue it on so as not 
to impede their motion. have mended several 
dark slides this way.— R. A. R. BENNETT. 


ſ56597.] — New Midland Engines. — The 
Engineer for Feb. 6th has a double-page en- 
graving of the above engines, with dimensions. 
Sections are given on page 164, Feb. 27. A working 
drawing with the No. for May 8th.—E. L. P. 


156597. — New Midland Engines.—In reply 
to Iron Horse,” he will find in the Engineer 100 
Feb. 6th, 1885, a two-page outside view of one of 
the 1675 class Midland engines; two transverse 
sections appear in the number for Feb. 27th, and 
a tracing-paper supplement, containing a longitu- 
diual section and sectional plan is issued with the 
No. for May 8th, 1885; but this latter is not parti- 
cularly clear or plain.—W. H. THURLOW. 


(56597 & 66598.}—-New Midland and M. s. 
and L. Engines.— The M.R. 1675 class and M.S. 
and L. 500 class were illustrated in The Engineer 
of Feb. 6 and Jan. 2, respectively. The M.S. and 
L. Co. have 12 engines of the type mentioned— 
viz., No. w sate and Nos. 500—5610 (1899). 
Dimensions will be found as above. —R. N. H. 

(56598.]—-M.8. and L. Single Engines.— 
The principal dimensions of these engines are as 
follows :— Boiler (Yorkshire iron): Diameter out- 
th of barrel, 11ft. 6in. ; thick- 

irebox shell : length, 6ft. 6in.; 


(copper) : r C 
3ft. özin.; height (front), 4ft. llłin.; height 
(back), 6ft. ölin. Tubes: number, 195; diameter, 
Zin. ; length over tube plates, 12ft.; water pacas, 
zin. Heating surface: firebox, 87 sq. ft.; tubes, 
1,067 sq. ft.—total, 1,144 aq. ft. Grate area, 17 eq. 
ft. Cylinders: 17}in. diameter, 26in. stroke ; 
steam ports, l4łin. by lgin.; exhaust pott, 14hin. 
by 3}in. ; centres of cylinders apart, 6ft. ; inclina- 
tion, 1 in 12. Eccentrics: throw, 3hin. ; diameter, 
16in. Connecting-rod centres, 5ft. 7gin. Wheels: 
Diameter of leading and trailing wheels (on tread), 
3ft. 8in.; diameter of driving wheels, 7ft. 6in. 
Wheel base: Leading to driving wheel centres, 
7ft. 9in.; driving to trailing wheel centres, 8ft.— 
total wheel base, 16ft. 9in. Weights: On leading 
wheels, lltons 3cwt.; on driving wheels, 17tons 
llowt. ; on trailing wheels, 11tons 18cwt.—total, 
40tons 12owt. The leading and trailing axle jour- 
nals are double-coned, those of driving axle 
straight. I think the number of engines of the 507 
class is 15, but am not quite sure as to this. I hope 
the above information will give what Iron 
Horse requires.—_W. H. THURLOW. 


or ee — Building Construction. — There 
ill not be an examination held under the Science 
and Art Department until next spring. I advise 
“A Student” to join a class if possible.—Wxa. JOHN 
GREY, Analytical Chemist, Newcastle-upon-T yne. 


[56601.] — Building Construction. — Stu- 
dent’? should, if he has not done so, obtain 
Rivington's B. C.,“ Part l, and the series of plates 
published by Spon on this subject (by W. Bus- 
bridge, at 7s. 6d. for the 30 bound in one vol.), will 
assist him considerably ; but speaking as one who 
has the exam., ‘‘ Student ’’ should join one 
of the classes that are instituted in the winter 
months; it will enlarge his ideas instead of Keeping 
them in a narrow groove, as it will inevitably do 
he studies at home. Of course, it can be done 
privately, but I would strongly advise ‘ Student 
to adopt the course suggested. ANOTHER STUDENT. 


[56604.]—Differential Equation.—There seems 
to be a misprint in this query. I presume the 
equation is meant for ey -4 27 = 0. If so, the 
solution would be y = ci ear + cs. Where c, and 
C, are arbitrary constants, and e is the base of the 
Napierian logarithms. This may bs proved by 
differentiating the last equation, thas— $? = ci 


2 
a car. Again difforentiating, we get 725 er ate, 


and from these two we get the original equation. 
“Boole’s Differential Equations, edited by Tod- 
hunter, is a good book to read ( i and 
Co.).—M.1.C.E., Bath. 


56607.] Lighting with Battery.— You can 
light a small 2} candle-power lamp (Swan or Dar- 
ton’s) with your battery for about three hours at a 
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phuric acid (one acid to eight water) in the zino 


partition, and a saturated solution of of 
; which quarter the bulk of strong sul- 
huric acid has been added in the carbon partition. 


r you may use, instead of this latter mixture, what 
is known a for bichromate battery.” See 
also reply 56379.—S. BOTTONE. 


56610.)—Alloy for Watch Bearings.—If 
% Murano ” will look in the Mechanics’ Magazine 
for Dec. 4, 1830, he will find a reply to the article 
he mentions, from the pen of no less a 1 
than Thomas Earnshaw, which will exp why 
Mr. Bennet's (not Sir John, I think) alloy never 
came ee. ie Good cat's W says hai Do tho 
compound may an ae propor all cases as 
brass; but his object is to guard the public against 
the belief that any other or a better metal than 
brass is at all requisite. No doubt the alloy is a 
useful one, and easily made with . of 
„ ox three. Pal - 


either silver, gold, or 

ladium, or an alloy of ium, is used, or said to 
be used, for the largo uated ci at many 
observatories, and very likely for scales on philo- 
sophical instruments. Nox. Dor. 


56614.}—Trespass.—If your correspondent 
ato,“ takes his botanical walks upon other 
peop a property without their consent, he is un- 
tedly trespassing, no matter what his object 
be. It is always safest and easier to get 
permission. If, however, this is not first obtained, 
the proper thing to do, on being charged with tres- 
Eee, is to admit the „tender ls. for any 
mage you may have done, and ask the neareat 
way off the premises. This is the i do thing to do, 
and may save any amount of trouble, as I have 
roved. The ls. is rarely, if ever, taken, and you 
fake the wind out of the owner’s sails, if he deter- 
mines to bring the matter before a istrate, as 
you have already offered him compensation for auy 
nominal damage done to his property.—Munovs. 


(66614.]—Trespass.—How can such a question 
asked? Had not the inquirer better have added, 
in the pursuit of pheasants, diamonds, precious 
stones, &c., KO.? How is it possible t the 
object which a man has in view can justify a 
on another man’s land? If such a trespass 
be made on land. why not ina house? Say 
. has a fine collection of—well anything. 
Does Ento ” believe that because B. simply wants 
to look at the collection in the pursuit of know- 
ledge, that he can enter Lord A.’s house and private 
apartments? II he tried it at uy house, he would 
be turned into the street; and if I had land, and 
he trespassed with a similar idea, I should treat 
him as a trespasser.— R. S. T. 


g 


High Tempera- 
tures.— Keeping the pressure on a even weight of 
y as the abso- 


vessel if ve 
JoHN GREY, 
upon-Tyne. 
(66616.]—Greek.—‘‘L. O.” should nounce 
all the vowels separately in the first syllables of the 
Ionic Greek words he mentions ; but the upsilon is 
very slightly sounded. He propably knows that 
© 


at 
s., Analytical Chemist, Newcastle- 


epsilon is pronounced like a in baker, and upsilon 
u in lute.—G. J. W. 


[56616.]-—@reek.—“ L. O.” asks, how is w v to 
be pronounced in words which occur in Herodotus , 
Co. If this means, as I suppose it must, How did 
Herodotus himself pronounce it? it becomes a 
uestion of history, and one which it is extremely 
difficult to answer. We do not knew for certain 
what ought to be more easily ascertained than the 
ronunciation of Greek~—namely, how Latin is to 
pronounced. English scholars are by no ee 
i as it ma 


histo 
shoul 
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times, when both Greek and Latin were living | sideration, and will. failin anyone else dealing | extension, its little traffic all vanished. There are 
languages. At school, we were taught that v bad with the subject, fairly give yon the result of my | three or four rather stiff chalk cuttings, and s goon 
always the sound that eu has in “deuce.” His- | ideas.—Invicra. deal of low embankment. Much of the line is 
tity kia er ator baden e Fer igo of ihe ovat af tu ola a 
y has in presbyter: as for e diphthong wv |; = a : T i ’ 
most likely its pronunciation depended upon its 1 ee cee Coane “Are a ied shen existed. Cus was called ee sts 
surroundings, as does that of ouin English. There 7 P ppe 3 miles from Six-mile Bottom; the other was 
are five different ways of pronouncing ough, and 
in Ireland there is yet a sixth, as in the name 
Colclough, pronounced Cokely.—W. G. P. 


56617.]—Lighting with Battery.—The best 
solution for your batteries consists of, for the 
poroms pot containing zinc, a semi-saturated solu- 
ion of common salt in water, and for carbons a 
solution of bichromate of po „With a little sul- 
phuric acid added. A very good lamp will be one 
of the Edison-Swan lamps of about 5-candle- power. 
F. W. A. TAYLOR. 


[56618.]—Salicylic Acid requires about 1,800 
parts of cold water to dissolve it; but in hot water 
t is much more soluble. It crystallises from its 
aqueous solution in needles, and from alcohol, by 
spontaneous evaporation in large monoclinic prisms. 
—Wx. Jonn Grey, F. C. S., Analytical Chemist, 
Newoastle-upon-Tyne. 


[56619.]}— Oxyhydrogen Blowpipe — Steel 
Furnace.—For small lots of metal, say up to 281b., 
I should myself un uestionably use the Fletcher 
injector furnace, as being the simplest and quickest 
means. The oxyhydrogen blowpipe is a costly and 
unsatisfactory mode of dealing with the question. 
Neither is it suitable for quantities. The cost of 
oxygen gas would be a very heavy item whilst 
coal-gas is cheap enough. am quite sure an 
injector furnace is by far superior to the blowpi 
as with the latter a furnace would be requisite. 
And the most ag 75 and suitable form is certainly 
that used by Mr. Fletcher.— INVICTA. 


(56620.]—S team-Carriage.— Weight, heat, and 
smoke, Ko., all against steam-engine for common 
roads. A better motor for such purpose an 
machinist, with an engineer, could make to wor 
with gas, air, electricity, or even hydraulics, on 
proper agreement about weights, powers, and price. 

f near Loncon, “S. R.” better sce steam-coach at 
South Kensington Museum; investing in mere 
scrap-heap building does not pay nowadays.— 
DRI ORD COLLIER. 


E — Steam - Carriage. Before you 
pt to construct anything of the sort, ascertain 
if you will be allowed to use it. Steam 
would have been an institution years back were it 
not for the restrictions upon them. If 
Steam Roadster is satisfied to use his machine 
before 6 a.m. and after 6 p.m., and at a rate not 
exceeding four miles per hour, he may possibly 
obtain ion to run it on a publio hway. 
If not, he must be content with the means of loco- 
motion he now possesees.—C. D. R. 


[56620.}—Steam - Oarriage.—The restrictions 
unfairly and unjustly laid on the use of steam on 


height; but see Report of Lightning Rod Con- 
ference,” published by Spon.— T. 


[56622.)—Lightning Oonductors.—A light- 
ning conductor protects an area inclosed by a circle 
having a radius = to height x 2; and therefore a 
conductor 80ft. high would protect an area = to 
80 x 2 x 3:1416 x 2ft.— F. W. A. TAYIOR. 


(56622.])—Lightning Conductors.—The fol- 
lowing precautions must be taken :—1l. The top 
must be well pointed ; in fact, it should have a fine 
sharp point; must be well elevated above any other 
part of the building. 2. Must have a continuous 
connection with the ground; should terminate in 
moist ground, or should have branches from base 
running into coke. 3. Must not touch pipes sup- 
plying the building. 4. Metal roofing should 
a ed to it. It is not necessary to insulate sup- 
ports and holdfasts. The tape form is best; if of 
copper should be at least 0-lbin. thick; iron should 
be at least six times as thick. A conductor 80ft. 
high will protect a circle of 80ft. radius round the 
base. The whole space protected is conical, having 
the circle of 80ft. radius as base.—J. RANOE. 


[56625.]—Steam.—In dealing with problems of 
this kiad it is n to obtain an expression for 
the heat evolved and another expression for the 
heat absorbed ; by equating these two together the 
desired result is obtained. In the first case let ¢ = 
resulting temperature, then 649 + (100 — ¢) = heat 
evolved by IIb. of steam at 100° in cooling down 
to ¢; and obviously the heat absorbed by the 
water is 11 t. Hence 640 — ¢ = 11 f, or 127 = 640, 
and ¢ = 533° Centigrade. In the second case the 


heat evolved is °40+ (100 — 59, and the heat 
0 
absorbed is 12 (¢ 20); whence 
640 — ¢ = 36 ¢ 720 
37 ¢ = 1360 
t = 363? Centigrade. 

WX. Jonn Grey, F. C. S., Analytical Chemist, 
Newcastle-on- Tyne. 


156625. — Steam. — The following is the formula 
for working problems like yours: 

(536 x W) + [W x (100 - t)] = W? (t =- T). 
Where W = weight of steam, W! = weight of 
water, and f = resulting temp., and T = temp. of 
water at commencement. Then the workings are— 
(636 x 1) + p x (100 —4)] = 11 x G -) = 536 

t. 


+100 -t= 
. . 12 t = 636, £ = 63° C. 
And for No. 2— 


(536 x 3) + l (100 — 9] = 127 12 x 20 = 988 


the present Pampisford Station (forme 
Abington), of the G. E R. Haverhill line. 
latter then existed, the two must have croesed at 
right angles on the level. For some distance south 
of this spot the old line has been completely 
loughed away. Many of its oocupation-bridges 
have gone. The works are fora double line; but 
robably it was only single, as: east of Six-mile 
ottom the line was single down to 1877, or so. 
I have heard that the J oaks Club subscribed very 
largely to the Newmarket Direct.“ — W. B. P. 


ees] —Heliograph.—If “Magister Artibus” 
will look at a glass window of a house on a sun- 
shiny day, he will see the og oa the helio- 
graph. Tho Crystal Palace can distin 

miles off by the reflection of the sun on the roof. 
If ` . ag nn the 8 8 is gone The 
heli can o used w sun is 
shining You can obtain the code of signals from 
the War. Department.—C. D. R. 

66628.) —Heliograph.—The following is ez- 
Fe rales the Manual of Testraction in Army 
Signalling,” price 6d., easily obtained through any 
bookseller. ‘‘ A mirror is mounted with trunnions 


31 miles further south, and within a few 3 z 
the 


slowly do or again pushes it up 

thareb altering the inclina tion of the mirror to auit 
that of the sun’srays. By the motion of these two 
screws the light from the mirror can be 
steadily fixed on any selected point. To 

i the above named peas ressed down 
against a spring, and after a shortor long pause re- 
leased, thus throwing the light on the station for 
the space of a dot or a dash.” I may add that the 
description of method of use is accompanied in 
the manual by a figure, and complete instructions 
for working the a tus. Any further informa- 
tion desired by V 
of signalling I shall have great pleasure in giving, 
as I have considerable practice in the art.—A 
VOLUNTEER SIGNALLER, 


(56632.)—Stacks of Hay, &o.—Oblong stack: 
Maltiply len by breadth, and the uct by 
height of y, and half height of roof added tc- 
ge er, 375 1 will be given 3 

case of in ity in stack, averages m 
taken. Oblong hi stack: Only take §ths of 
. of entire height. Circular 

: Measure circamference half - way between 
ground and eaves ; then multiply by 

i ow 


perpendicular 
the common roads are so intolerable and vexatious ht of body added to łth int of stack. 
that I do not think it would be worth your while | + — 3 = 12 — 240 = 636 ＋ 100 — ¢ = 36t Should roof de flat, a less than }th.— BREEAM% 


g into the matter. I will just mention one or 
inte that will show you the one-sidedness of 
the law on the subject. For instance, the speed 
must not exceed four miles an hour, and you must 
have also a man with a red to walk in advance. 
You must always and instantly stop if a iage 
and the horse or horses choose to 
ightened. Then, again, many of the local 
authorities in rural districts have a code of by-laws 
whioh provide that no steamer shall pass over their 
only during certain hours, usually from 6 or 


1356 BUILDINGS. 
— 720; 35 ¢ = 536 + 100 + 720 = 1356 ¢ m 35 æ 


38:7° nearly C.—F. W. A. TAYLOR. 


inferior artisans. A man should take any special 
tools he may have; but ordinary ones can be bought 
at about London prices. Clothes and books are 
much the same as here, but books had better be 
taken. Several English companies are doing electric 
lighting work, so it might be possible to get s 
8 in the evening to a similar hour in the morning; g will be ot Kog 3 manager out there. This would be 
e 5 a the farce of A thin th pore red.] 606°5 BP 555 x 9 ce ra soati ae 1 755 , 

and the funeral pace. ond this, the subject | require raise IIb. of water 1“ C.). In the .]—Electric Lighting by Batteries. 
is surrounded by endless difficulties —diffic ties | problem the 637 units of heat given out by the 13 aniell will 2770 you Onis volt. Daniell 
directly traceable to the influence and injustice of | pound of steam will be divided among the 121b. of cells are perfectly useless for lighting. Bunsen 
those who make our laws, and who make them for | water resulting after its condensation, thus raising | cells will last for about five hours, and then require 

to 


themselves and not for us. If any evidence were 637 _ rangga and the zincs reamal ted. You 
led of the injustice and illegal 4 y of the its temperature to “jg = 53:083°C. In the second had better not think of lighting anything above a 
Great Unpaid, let any doubter investigate the doin case it is clear that a pound of steam condensing at | small lamp, as the care and attention required in 
of some of the Cheshire magistracy, and the mode | 90°C. instead ofato C will only give out 637 — 20 = ighting i 

they adopt as against both bicyclists and tricyolists. 31 units of heat, and Ib. will therefore give out 


That an efficient and satisfactory steam carria > ; as 
can be produced is undoubted. ge assistance 5 205°66 units, thus raising the temperature of 


given out by llb. of water e in condensing to 


8 
g 


: small lamp of about five candle-power and light it 
that direction I would freely give the querist, sup- 205-66 ace : up with n battery. The 
posing that he cares to undertake the matter in the | the whole by <---> = 16-6750. This added to the in Daniell cells are always a source of trouble and 
ace of the facts. Now, supposing I wasabout tocon- 12°33 y 


original temperature gives that of the mixture = 
36°675°. Ifthe steam is at a pressure greater or 
less than one atmosphere, the corresponding value 
for T must be taken from a table and used instead 
of 100. For instanoe, at a pressure of six atmo- 
spheres, corresponding to about 75lb. ina steam 
boiler, T will be 157-02. In the above calculation 


struct such a motor, I should use either three or four 
wheels, with a vertical boiler, the frame of charcoal 
iron, and everything reduced to the simplest form 
possible. Gearing means noise and multiplication 
of parts. And as before advocated, I should go for 
direct action ; a cylinder, therefore, of small bore 
and long stroke would be requisite. With coke 
firing no appreciable amount of smoke need show, 
whilst the exhaust steam might easily be got rid of 
without showing. Water and coke are easily car- 
ried out of sight, so that difficulties of construction 
and arrangement are not by any means insuperable. 
The idea of making it resemble an ordinary 
brougham is very good ; but it means extra weight 
and resistance, which in time means more engine 
power. I will give the matter some further con- 


lan as any is to use very tall porous pots, and at 
the same time do not neglect to attend to them.— 
C. D. R. 


[56638.]—Cleaning Glass.—The composition 
that seems to be required is made of five parts of 
no allowance is made for variations in the specific | spirits of wine and one part of ammonia, with 
heat of water, as it is too small tu be of any prac- | enough Tripoli powder to make a thick cream.— 
tical importance. Its tendency is to slightly lower | FABER FABRUM ADJUVET. 


the temperature of the mixture.—G. JACKSON. (56638. ] —Cleaning Glass.—So far as windows 
156624] — Newmarket Direct Railway. — are concerned, if you put whiting on them, you 

I walked over the disused portion of this line, | give yourself quite unnecessary trouble, as unless 
about 9 miles, in 1878. It was opened about 1848. they are very greasy indeed, a solu ion of soda ap- 
plied with a sponge or wash leather will do all that 


It was soon found that a line from Chesterford was 1 1 
a mistake, and, on the opening of the Cambridge is requisite in double-quick time. For polishing 
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cloths use scrim canvas (paperhanger’s canvas) 
which has been soaked and boiled until all the 
«t dress’? has been removed. See that your polish- 
ing cloths are clean, and then you need not have 
cone a dull-looking windows. To clean glass 
on which albumen is to be poured, or on which 
we wish to deposit a film of silver, isa different 
matter; but after dusting we immerse the glass in 
a solution of nitric acid (10 to 1), and leave it there 
for some time. We then it under the tap, 
and while still wet pour the albumen on. In the 
case of silvering mirrors further precautions are 
taken. The photographer, however, who is v 
polishes the plate after the nitric-acid ba 

with a cream of spirits ‘of wine, tripoli, and am- 
monia liquor, while some use a mixture of bichro- 
mate of potash and sulphuric acid.— Nux. Don. 


UNANSWERED QUERIES. 


— — 


Ne numbers and titles of queries which remain unan- 
ewered for fire weeks are inserted in this list and {f still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors, 


Since our last, W J. Grey has replied to 56282. 


50079. Lathe, p. 42. 

$5053. Telescope, 42. 

Canvas Canoe Building, 42. 

Dynamo, 42. 

Knife-Cleaning Machine, 42. 
Self-Lubricating Bearings, 42, 

Altering Dynamo for Plating Purposes, 42. 
Tron Brake Pipes, 42. 

1 Wheel, 42. 

L. and N. W. Locos, 42. 


Fngine and B diler, 42. 
Pan. 42. 
Milling, 42. 


Strength of Gear Wheels, p. 135. 
. Anemometer, 135. 

Sin. Sp rk Coil, 135. 

Feeney Valve, 135. 


pe, 135. 
Soluble Oil, 136. 
Scale Scoops, 186. 
peter 136. 
Legal, 136. 
Centre of Percussion, 136. 
Colouring Terracotta, 136. 


USEFUL AND SCIENTIFIC NOTES. 
— — 

Galvanic 5 o plari wen, 
of Liverpoo issued an illus ca ue 
and pes t of galvanic batteries, electric bells, 
&c., which is a great deal more than catalogues 
usually are, for it contains, within a small compass, 
a large quantity of valuable information, including 
a number of hints which will prevent beginners 
going wrong, although they may have strictly fol- 
lowed, as they believe, the directions which appear 
so simple in the books. Anyone who wants to 
make a battery should procure Mr. Blackwell’s 
% Guide —it deserves that title, although it is 
only called a price-list and illustrated catalogue. 


Prehistoric Structures in Mioronesia.— 
Capt. L. U. Herendeen, of San cisco, com- 
municates to Science the following notes on pre- 
historic structures in Micronesia: — A few years 
ago I visited Ponapé Island, in the Pacific, in east 
longitude 158° 22 and north latitude 6° 60’. 
The island is surrounded by a reef, with a broad 
ship-channel between it and the island. At places 
in the reefs there are natural breaks that served as 
entrances to the harbours. In these ship-channels 
there were a number of islands, many of which 
were surrounded by a wall of stone 6ft. or 6ft. high, 
and on theee islands there stood a great many low 
houses, built of the same kind of stone as the walls 
about them. The wallsare a foot or more below 
the water. When they were built, they were 
evidently above the water, and connected with the 
mainland. The natives on the island do not know 
when these works were built; they have even no 
tradition of the structures. Yet the works show 
signs of great skill, and certainly prove that who- 
ever built them knew thoroughly how to transport 
and lift heavy blocks of stone. Up in the moun- 
tains of the island there is a q of the same 
kind of stone that was used in building the wall 
about the islands, and in that quarry to-day there 
are great blocks of stone that have been hewn out, 
ready for transportation. 

Tux following paragraph seems to have appeared 
too early in the season: Oranges coloured with 
fuchaine, so as to resemble the highly-prized 
‘blood orange’ form the latest addition to 
adulterated ediblesin Paris. Dyed tomatoes have 
also been offered for sale in Paris. The fruit not 
having acquired its usual deep hue, the producers 
covered it with red paint, for which on discovery 
they were fined 100 franos.” 


QUERIES. 


[56639.]—Winnowing Machiae.—Would any of 
ie kindly give * to make aan: 
no e, such as is or opening 
after being some time in use 1—UPHOLSTERER, i 


[668410.]—Detachable Stock for Revolver.— 
I wish to At a revolver l have with a detachable stock, 
for use asa small rifle. Can any reader give me a hint 
how to fasten the stock on, so that I can use it for both 
purposes without injuring the handle of revolver ?—and 
oblige— W. D. 


(56641.]—Lease.—A widow holding lease under will 
of late husband, desires to give it over to her two 
daughters during her lifetime. Is it necessary to have 
fresh lease drawn up, or by separate deed, or merely in- 
dorsed upon the existing lease, so as to be quite legal ? 
Also, what would be the probable cost of the transaction ? 


The valus of the property would be about £3:0.—H. C. 


(56642.)—Petroleum.—Will any of ours kindly 
inform me of any method or methods of detecting water 
in the presence of, and extracting it from, petroleum? 
After refilling, for a few weeks, the oil vessel of the 
lamp, I find that a quantity of water gradually accu- 
mulates at the bottom of the vessel, which water 
continues to increase until the light is entirely extin- 
guished ; the vessel has then to be emptied. How can 
this be obviated without emptying the oil vessel ?—In 
THE DARK. 


(56643.]—-To Ostrich Feather Bleachers.—lIf 
you would kindly give proportion of chemicals and 
process for bleaching a small quantity of ostrich feathers, 
you would greatly oblige—Joux Tuomas. 


(56644.]—Resistance Coils.—To Mr. Borrows.—I 
intend making a set of resistance coils as described by 
you in a recent issue. Could you please tell me what 
number G. 8. wire to use, and also about what length of 
wire I should have to cut off for each number of ohms, 
so as to avoid cutting to waste ?—AMATEUR, 


[56645 ]—Small Gas-Engine.—To “J. H.“ Can 
you give us reliable information as to how to make 
patterns and fit up a amali gas-engine, say -h. p.! I 
could constract one if I had reliable inatractions how to 
do go, same as we are having on the steam- engine, but I 
am not in a position to purchase one at present.—Tagzo. 


[56646.]—Bicycle Painting, &c.—Will someone 
kindly give me a few hints on mixing colours, especially 
lining colours? I mix with turps and varnish, but it 
seems to work stiff. Also how are the brass flanges 
secured to spindles ?—C. B. 


(56647.]—S pring Jack.—Will “ Invicta,” or some 
other kind reader of the E. M.,“ inform Spring Jack,” 
how the strengths of springs vary (springs similar to a 
clock spring), how tocalculate for different strengths! 
Would the writer be correct in takin 
squares of the thickness, and as the bread! 


O. 

1568648. — Biohromate Battery. — I have two 
bichromate cells, which I wish to connect up and use 
together. One is a square pint, and the other a bottle 
bichromate, quart size. The former has of course the 
most carbon and zinc surface. If I connect up for quantity, 
does the difference in the size of the cell signify! If 1 
connect up for intensity, supposing I have the latter 
cell on full power, how can I tell to what height to fll 
the former cells, so as to get them both the same power 
and can you please tell me the meaning of the interna 
resistance of a cell? An answer to the above would 
greatly oblige.— Ax AMATEUB. 


[566819.] — To “Sigma.” — Would Me. Sprague 
favour a etudent of telegraph engineering with his 
opinion? The first case in point, is the effect of joining 
electro-magnets (in telegraph apparatus) in multiple aro, 
for purpose of getting rid of the retardation due to the 
extra current generated in them at the making and 
breaking of the circuit. I can understand that, in looking 
at the coils as generators of current, in the same way as 
you would at a battery, and remembering that the extra 
current generated varies directly as the convolutions for 
the same magnetising current, the effect of joining a 
pair of coils in multiple are will be to reduce the extra 
current to one quarter what it would be if the coils were 
in series; but in Preece and Sievewright, (page 308) it is 
said that the extra currentsin the two coils being in each 
case in the reverse direction, tend to neutralise each other, 
and little or no retardation from this cause is experienced. 
My difficulty is that whilst I can see they are reduced, I 
cannot see how they neutralise. The second difficulty is 
the method of arriving at the insulation resistance of 
tel ph wires, by the P.O. system of receive current 
testing. The tangent: galvanometer is joined to the wire 
to be teste}, and a current of known strength is sent 
from the other end, the wire under tests having at each 
end 10,000" R. added to it, so as to make its own R., I 
suppose. comparatively insignificant. The strength of 
the received current is noted, and from a table provided 
the equivalent insulation R. ie known (Preece an 
Sievewright, page 265). I quite see that all the current lost 
enroute must be through defective insulation, providing 
derived circuit to earth ; but I cannot ascertain how the 
insulation R , equivalent to this loss of current, is arrived 
at. The Wheatstone bridge method, where the distant 
end is disconnected, is more readily underatood.— 
TELEQRAPHIST. 


56650.] — Lead Burning. — I have made a 
bellows and Gin. lead - burning machine, exactly similar to 
the one described by Mr. Davies, Vol. V. 909, 910, 
“RM.” but corry to say fail to get same to work 
satisfactorily, through the gu becoming exhausted so 
quickly, in fact say 5min. n it be that my eulphuric 
acid is wrong, and if so, how am I to tind out the 
quality required? Have udded five of water to one of 
acid, as per instructions, but it fails to act on the bar zinc 
for any time. I also notice the flame rather a sluggish 

ellow cast, and easily blown out by bellows, I regret 
having to trouble Mr. Davies; but if he would kindly 
repeat hisarticle from Vol. XXXV. No. 910, Fig. 231, 
September let, 1882, I should teel very grateful, as I 
understand he DES a now eut of niat oua he 
also give a few ruet ons upon upright burnin 
&o.! er pare tried to do a little of it, but with very bel 


them as the 
th, or how ?— 


results. I should also like Mr. Davies to tell me if the 

exhausted acid, obtained when emptying the machine, 

may be used a second time, by add more fresh acid, 

os it better to use fresh water and acid each time !—A 
RGINNER. 


(66651.)—Boiler.—Will any "brother reader kindly 
explain the cause of a serious accident which occurred on 
Monday last at the works where I am engaged? The 
boiler is a Lancashire one, 30ft. long, and 7ft. diameter, 
with two flues or tubes running through it. The fires 
were damped on Saturday and so left until Monday. 
Shortly after the damper was drawn on Monday morning. 
the stoker opened one of the fire-doors to ascertain how 
the fire was burning, when a most violent explosion 
occurred, 1. the whole place, and lifting the boiler 
from its seat. shall be very thankful to know the 
cause of this, and to adopt any suggestion by which a 
repetition may be avoided.—ALBERT TURNER. 


(56652.}—-American Organ Fix.—Would be very 
thankful for otical information. I have a small one 
with one set of reeds of 4ft. diapason. I should like to 
add another 4ft. of same, and an octave of sub-bass ; 
the bellows are and there is a little space on 
soundboard on top of them. I wish toknow if I could 
place the reeds in an upright position, and connect the 
end ofthe reed tubes with the wind holes that have the 
pallets under in the soundboard. By this means I should 
gain a deal of room on soundboard ; as it is, there is barely 
room to take two 4ft. sets, if laid flat as usual. If the 
reeds would sound well and do in this position, what 
would be about the least space of wind-hole I must have 
in soundboard, to supply each reed properly, as I want to 
economise all possible room, and find room fora vox 
humana? —AxRAICaX O. 


(86653.]—Electric Bell.—I am about to make an 
electric bell, with a gong bin. in diameter, the poles of 
magnet to be jin. in diamet-r, 2in. long, and 2in. apart 
from centre to centre. Will some of “ours” kindly 
advise me if this size is suitable, and also what quantity 
of wire I ought to wind the magnet with. Will No. 28do, 
or is it too small? I intend using two ocells Léclanche, 
and contact will de made by a clock close to the bell and 
battery, so that there will be comparatively no external 
resistance, other chan the bell ?—BEDFORDIAN, 


(56634.])—Portraiture.—! have been trying to take 
portraits with one of Lancaster's J - pla e landscape lenses 
but cannot obtain any good results ; so will sume of my 
photographic fiiernds give me a few hints, length of 
exposure, &.! My failures are bri-fly this: Ia an 
ordinary well lighted room, with the stop in, and ex- 
posures up to ten seconds no image at all, up to 99 I 
get detail in dress, but the features come out dark in 

ting? How is this ? OatdoorsI do not succeed much 
tter with the stop entirely removed giving 29 seconds 
exposure ; but groups I get tolerably well, in from 8 to 
10 seconds with the stop in. How doyou account for 
this? Doesa near object take longer to ip itself 
upon the plate than a more distant one ? e plates I 
am using are the Uraviam.—Camena. 


156655. — Cork Frames. I have taken to framing 
pictures with cork, but flad it difficult on account of the 
cork being so hard and brittle. I beg to ask if any of 
your numerous readers could inform me if there is any 
way by which the cork could be softened and made 
more pliable ?—Mawxman. 3 


(56656.J--Planishing Tin-Plate.— Will some 
practical plate-worker kindly inform me how to fasten a 
tin-plate that has been punched with small holes about 
fin. apart? I find by mmering, that the plate becomes 

ollow in the middle, whichI wish to remedy. Auy 
information will oblige.—Puats Worker. 


[56657.]—Wirework.—Will some kind reader inform 
me if over and under wirework is done by hand or 
machinery, and how is it managed to be done so regular? 
Is there any boot on wireworking? Any hints would 
oblige.—PLATE WORKER. 

[56653.]—Boiler Enamel.—Kiudly let me know if 
there are any enamels or varnishes, for coating the inside 
of open boilers (cast iron) to prevent rust colouring 
materials used ?—W x. Forsrra. 


(56659.)—Cutting Ebonite.—When turning up 
ebonite in the lathe for various electric apparatus, I fin 
it almost impossible to keep any edge to the tools. Would 
some kind reader of the E.M.” kindly tell me if there 
is any special tool and method for overcoming this 
difficulty —W. J. . 

156660..—Eclipses of Smail Hand of 24h. 
Clook.—In a ach. dial, how can I find the time each 
hour at which the minute hand eclipses the hour hand, 
supposing the 24th hour, or sero, to be at the bottom of 
the dial C. H. T. 


(s6661.]—Bending Iron Gas and Steam Tab- 
ing.—I asked in some back number, how iron tube 
might be bent without, reducing the size of the bore. I 
have tried the plan suggested, but cannot succeed with it. 
Ihave heard there is a method of bendins while hot 
round a ved pulley ; but never having seen it done 
[should Be giad of a description of the process. —C. H. 


(sees2.|—The Nottingham Caves. — In the 
town of N there are many large caves, caverns, 
or huge cellars, hewn out of the solid rock, it is said, by 
the ancients. Can any of ours inform me of the 
probable antiquity of these excavations, the purpose for 
which they were made, the tools used in the work, aud 
what use our ancestors probably made of the loose stone 
chippings, &c., got out of these workings! As it is said 
none of this refuse has ever been found, and the 
quantity must have been immense. —C. H. T. 


(56663.)—Iron Planishing Machine.— Will any 
correspondent give sketch and span tae of the planish- 
ing machines used for making rolle shafting! I su 

ey are pairs of revolving discs peculiarly arr : 
and I cannot, from a bare verbal description. understand 
their action on the iron bar.— Kuxsr MACAT Gossrt. 


(56664.)—Dynamo.—To Ma. LANCASTER 08 Ma. 
Borrons.—I am constructing a dynamo on the Gramme 
four-pole type, but the armature has a Pacinotti1 ing, size 
of ring including cogs, 6jia. diameter, and 4ijn. long, and 
has 80 spaces for wiring, each space 4jin. long, jin. deep, 
jin. wide. I want to know how much double oron 
covered wire I shall want for the F. M., and also how mu 
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4 


and sive for the armature, to be shunt wound ? Could I 
descent lam 


run inean aro at the same time 
if wound as above ? Weicht 


of mac when finished, 
drt. How much light, tand ero may Lesvos 
— 


if run by a half or one horee-power engine! A 
showing how to commence the F. M., 

direction to be wound in on each of the four “poles, will 
oblige.— Quantum LrBET. 


eee Tak fests to ark AAt enone anti cian { 

am led to 3 made all rier best violins a uniform 

throughout. 5 whe knows, or who 

one of those splendid 

833 „ 

el mow made of Strad. is ouly aa out- 

TVC 

easily take a eopy of that: but the inside measurement is 

‘what is hard to come at. Une would the use cf a 
valuable old violin for that purpose.—J. Tewne. 


F .—I have an idea for a new 
» which does away with the eccentric, and is 
wor by the piston itself, bub = oe it only admits 
steam during } of the stroke ! W. . 
at good pressure! and what i Wh Gen cut-off on 
stationary engines for speed Rur. 
2 -—Drill-Chucks.—I should be ob if 
«J. K. P.“ or other practical contributor to the B.M.” 
tell me which is the best kind of barge oe Don 


I 
that. it has 
much holding 


Battery.—I 


mite At ap —Powerfal Bi Bichromate 
chromate ba to work a small 


went to 
capaci intende boat is limited to about 
ectrical contributo 


mtb. par a 
tor to the “ H. M.” kindly 
advise. I find that four Fuller quart: will 


bons 
since in one call be likely to aot ? Would it be advan- 


tageous to have two cells of three carbons and two ines 
each, rather one as ve? Is it aleo necessary 
there should be a certain of exciting fuid ?—or | last 


5 [56660.)—Bx 

ers 
A 
36in. long st Sadeg. Fahr., and if 


— » when being heated, it 


and the same "amount with each of 
the same with regard to a rod of brass.— 


.J—-Groynes.—Can sader inform me of 

the best wa ay to proteo. lana is being washed away 

I am told there is a new system called 

8 Can anyone give me particulars ? 
—NO Ge 


(66671.]—Porous aoe: I have asumber of 


celis out of order, w I consider is 

haustion of peroxide of manganese. I have refilled 
VVV gatiese and 
carbon ee 


man 

1 work so good as 
any y kind er tell me why, and 
best possible resulte from 
them aoa DET 


Fr pc Tarpaulin.—I have a tarpaulin, of which 
is worn off. How can I renew the surface 

20 png str make it waterproof again.—Caromio. 
(66673.])~—Mechanics. — Can 
furnish me with a full answer to the fal follo uestion 
om Todiuater a Mechanics ? I have su in the 
3 but cannot contplete. Parallel forces act at 


correspondent 


points of a » each force 
3 eee to the area of opposite face: 
show that the centre of the parallel forces is Ether at the 


centre of the inscribed sphere, or at the centre of 1 
the decribed spheres.” —J. O. N 


__ ere) 56874. E. Garbonado, Bort, Diamonds (Goms): 
, and ali others interested 


VF ve me all the informa- 
they can on the subject? 1. As to persons in 
oe ay teh pe using or either of them, as 
for ee or for k, i osne 
purposes. P o oard 
that Bir H. Beomemer was 


using the diamond 
for cutting lenses. Has anyone else heard of this, or did 


due to the ex- f 


P 


E | eee ee 


he use carbonado! Information of every kind will be 
appreciated.—A. P. Bow, 85, Mecklenburg h-equare. 


[56675.1-Lemon Juice.—Will any kind reader tell 
me how I may preserve lemon juice so that I may keep 
it in bottle throughout the summer ? — JULIA. 


[56676.]—Free Reeds. ee G. ea fe kindly say 
how I can make a tuning or harmonium 
reeds? Could I do this with FY utina bellows, as I want 
to make a cheap one? Could it be done by letting the 
bellows inte a small table level with, or a little higher 
than, top, and have bellows closed by e lastio cords at the 
ends, or by some other means, so that (having valve 
hole or holes at the bottom) I could work them with 
foot ? like to have the top ee that I could have 
several slide boards with slots on each side of them of 
different sizes, so that I could tune other reeds as well. 
What would be the best kind of wood, and thickness ; and 
how many holes could I make do, and ‘what aize!—A Poor 
AMATEUR TONEB. 


wea J—Boring Small Wood Handles.— 
ould any reader oblige with any information, ora 
sketch of an attachment to a latho, for A small 
wood handles, 4in. long, and wkat bite would be most 
suitable 1—J. C. K. 


188678. — Hardening Jaws of Ohuck.—Will any 
of your readers tell me how to harden the jaws of a four- 
jawed chuck, 10in. in diameter, so that they will not 
warp in the process ?—ALFaRD West. 


3 Supported Beam. —In the Honours 
rn App Neben echanice set this year by the Science 
art Department, the following question is given: 
i horizontal uniform bar, 18in. loag, is laid over two 
1 Am. from its ends. Find two points at 
whieh ! no 8 to break.“ Would some fellow 


ing reader kindly give ‘the correct answer to it !—H. T. N. 


(56680.]—Induction Coils—Vertical Plan .— 
Will any of your readers tell me how they manage to 
see between the discs when they are about 1-20in. 
bet woen, or Ido you let the wire run on anyhow ?—L. W. 
ILLIG 


[56681. J tracing Steel Square.—I have a steel 
13 blade, which is not true. Will some reader 

dly inform me of the best method to true the same, ? 
eon Amxious ro Kuow. 


1 by ishtning. —In December 
the misf be struck down by by lightning, 

Dr laat ke: and sce cabal burned ; but 
that all are well again ; but there is an old acele 11 60 
the bottom of one of my feet. The bottoms of both 
feet are very tender, for when I get my shoes off I can 
hardly walk, as it A abe me much Iam wash 
them two or three times a week in dman's sea salt an 
water, to harden them. When storms come on they are 

very painful ; pains fly all over me (I believe some of 
the pains to be rheumatic) ; they seem to fiy to the old 
wounds; my knee and righ right hip are very painful. Can 
ady of the readers of the give me any advice to 
remove those pains and strengthen my feet [—A Braxp 
PLUCKED FROM THE BURNING. 


{66683.]—Magneto Machine.—To Mr. LANCASTER, 
Ma. WIgsenDANGER, ayD OTHEas.—I am · about to try to 
construct one of the above, and to apply the electricity so 
produced in the form of an electro-magnetic engine, and 
am seeking information on m following ints : 1. 
her aay el POTE could I hope K secure by employ- 

ing ¿sb p. to 5 dae 
orm of magne employ? 3. Reepecting e perma- 
Dani DAFA, any Du ne o to the quality of steel, best 
methods of magnetising would be gladiy received ? 4. 
Ie there a better method 1 that of Plenté's 
for storing up electric energy ?—if not, hints as to the 
management A Planté’s arrangement, also the amount of 
surface required for power absorbed; for instance, 
what is the least amount of surface that would be re- 
quired to store the energy given off by six quart Bunsens 
in one hour !—Paxzsroniay. 


(86684.)—Electro-Motor.—To Ms. Borroxz.—I 
have fitted up an H armature dynamo according to your 
instructions in these with the exception of wiring. 
Would you kindly tell me the weightana gauge of wire 


Eron 


good), A. A. B. Lecluse (there is a master-hand 
about this ingenious 
J. A. M. (wants a W 
of Kt ia main 


939, 
F. B. 
Bennett. 


overlooked that when 1-79-59 2 
8 mts there is no mate on account of B P at 


medium bard wood. The frame to be jin. wide and thick. 
When made with joints et each corner, it does not work 
well, and I am that it is possible to bend the frame 
by some process, 20 that I shall have only one joint. Can 
any of your readers enlighten me as to the way of doing 
gg a pmb eer aie ep era EE 

(66687.} — Wheel Calculations. — Co any 
correspondent t me how to speed wheels = ot 
description? A being fast on the shaft, B loose onithe 


handle, C fast on the 


handle, wheels A and C than B. A 
and to be 60 teeth, . We speed wil C tet 
Mekol in plain figures will oblige.—Sa rr. 


CHESS. 


— . — 


L Communications for this department must be 
addressed to J. Pizace, Langley House, Dorking, 


PROBLEM DCCCCXL.—Dovusiz Paws, 
Black. 


White to play and mate in three moves. 


BoLUTION To 938. 


White. Black. 
1. R-R 7 1. B takes R (a) 
2. Q takes B 2. Anything 
3. Kt mates 
(a) 1. Kt-B 2 (8) 
2. Kt takes P (ch) &c. 
(b) 1. K moves (e) 
2. MQ K 5, &o, 


(e) 1. Kt-B 8 
2. Kt takes P (ch) &c. 


NOTICES TO CORRESPONDENTS. 


Correct solutions to 987 by I. H., 8. L. Saye 
F he H. Rr A god study} H likel chy 
on (p an un y 7 
otherwise 


A. W. Orr (spoilt by two move mates, 
touch 


roblem), B-B 2 nearly solves it). 
at Q B4,to prevent dual mori 
poor, MA Ee in variety), ee 
eee 1 
5 and 4.8 F. . ent, 
very p ), cen 
Olver, Streetgate, and R. A. 


R. A. Bewwert.—In your solution of 988, you bave 
Kt takes P (ch) if 
K moves 


Bar. W, 


17 4. 4. K. Pip 8. 


to wind it With, so as to use it for a motor to drivs a Q-R 4 


machine. How many bichromate oells, with 


sewing ma 
VVV it 7—1. K. 


rje Stiffening Woollen Oloth. — Will 
e fellow-reader tell me the very dest 
material that can be used for stiffening thick wooilen 
cloth ? raa Mana of weight to 1183 cloth is no obj =: 
a really hard I have 

told it can Se cea Farina and 
glue have both been tried, but the results are scarcely 
satiefactory.— ANGLETERRE. 


nding Wood.—I want to frame a thin 
th hard- 


E. E FoLLWELL.—Bee above notice. 
Bsornwan.—2. Kt-Q 3. mate. 


I. H.—If in 096 leas mate follows on the move. 


A. S. OLvau.—It should have been four. 


A LIVE albatross, the first ever 
Europe, has CV 


iP ag 
d’ Acolima 
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ANSWERS TO CORBESPONDENTS. 
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„„ All communications should be addressed to the Eprron | 


of the Exauisy Mecuaxic, 832, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
ti to queries, and when answering queries put the 
numbers as well asthe titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Letters or queries ing for 
addresses of manufacturers or correspondents, or where 
teols or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 6. No question asking for educational or scientific 
information is answered through the . 6. Letters sent 
to correspdéh dents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirera. 
.,“ Attention is especially drawn to hint No. 4. The 
devoted to letters, queries, and replies is meant for 
e general good, and it is not fair to occupy it with q 
tions such as are indicated above, which are only of indi- 
vidual 1 ena whieh, 5 not e in mem- 
selves, lead replies w are. e Bixpenny Bale 
Column” offers a cheap means of obtaining such informa- 


tion, and we trust our readers will avail themselves of it. 
The fo are the initials, &c., of letters to hand u 
to W y evening, May 20th, and unacknowledg 


Ruv. C. J. Jonrs.— Rev. J. Rawlins.—J. B. Medland.— 
W. Astbury and Co.— Electric Apparatus Co. Turner. 
Alabama. — Trophy.— Capt. King. Vulcan. Vandu. 
—Vulcanite.—J. ey.—A Convert from the Theory 
of Evolution.—Ignorant.—John Ballot.—St. Helens.— 
Edward Hines.—Cathode.—W. Sykes.—Verax.—Pure 
Food.—H. A. Wassell.—K. J. ‘Tarrant.—Glatton.— 
Sammy-.—M.I.C.5. 


CAUTION. 


Wx regret to have to put ohr readers on their guard 
against a swindler who has recently been use of 
our Sale Column. We particularly caution ers not 
fo send money before they get their goods except by means 
of a Post~Ottfice Order made payable ten days after date, 
and to stop the order and get their money back if the 
goods do not reach them before the ten days expire. We 

our best to keep swindlers out of our advertisement 
lumns, but they easily evade us bychanging their names 
and addresses. Especially during the next few weeks 
we warn readers against bargains.“ People who are 
ready to part with . valuable goods at ruinous 
prices should always be inquired about before money is 
sent them. 


C. H. (If the wheels and the pinions on the two shafts 
are alike, as placed in your sketch the second shaft 
will revolve four times as fast. It is a simple matter 
of calculation. 2. It is almost invidious to answer 
seach a question as What is a good rudimentary work 

on astronomy!” ; but possibly Sir E. Beckett's “ Astro- 

nomy without thematics’’ (Society for Promoting 

Christian Knowledge) would suit you. Main’s * Astro- 

nomy, published by Lockwood and Co., is a cheap and 

hint en treatise. 8. The chemical you mean is 
probably bisulphite of lime, but we were not aware it 

‘was used for ageing malt liquors. 4. The tendency 

te alter shape in surface plates is corrected in the 

. Be the maaa) E H. Anur 

sos. t advantage is to i y combining 

“air, steam, and gases” ?)—C. Hexar, (Attempts 

have been made to start societies of the kind, and some 

of them have been successful in the provincial towns. 
meet, however, at stated intervals. You should 

Join one of the mechanics’ institutes, or a workman's 
elub. 2. It is done easily enough with surveying in- 
struments, point by point.)—C. H. T. (Remains of 
the kind are found in various parts of the country. It 

y considered that the vicinity has been the 

some great battle, and the bones have been col- 

and put into the charnei-house. 2. It would 
the side of the hore first, and finally 
. 3. The centre of the country could 


nearly as an 
; but cui bono ?)—J. H., Manchester. (We 


~ 


8 


| 


— 


H 


BEE 
3 
5 
3 
B 
g 


‘always 


5 see p. 469, Vol. TIL, pp. 508, 551, 
Vol. VI. Tne commonest plan is to preserve 
them in a thin cream of lime, but many householders 
uso solid paraffin or butter. The object is to close the 


of the shell from access by the air. At p. 651, 
ol. XXXVI., you will find etions for kee 


thinned, when it 
sheet of -)—Fouren’s BARTE. 
for oll reflning. 


a pound) gives one 


o. 20, °4401b. 
ohm resistance ou must use paint 


vising. 
for theright sort of people. Address 
the to the Crown ts for the Colonies (Tas- 
mania), Colonial Office-buildings, Downing-street, 
B.W., of to ths Emigration te for the Coleny, The 
Emigrant. and Colonists’ Aid Corporation, 26, Queen 


Anne's-gate, 8.W.)—J. Harsa. (See indices, or pro- 
cure such a book as Watts’s “‘ Electro-Metallurgy,’’ 
Lockwood and Co., Stationers’ Hall-court, EOY 
D. G. Jox xs. (See Electro-motors in th- indices, and 
numerous replies under similar heads. You speak of 
an electric railway, when it is only a motor, and 
fail to state how much wire you have wound 
on the m and armatures.—Sarety. (Gaso- 
line is one of the light constituenta of petro- 
leum, having a vity of 87°. It is the third 
distillate, the fourth being naphtha, gravity 74°, and 
the filth benzoline, with a gravity of 64°. Benzoline is 
really safer than gasoline, which is conveyed by the 
away companies only under certain conditions, and 
can only be obtained, we believe, in large cans or bar- 
rels. e believe you will find an illustration of the 
identical furnace on p. 332, No. 925.)—W m. CHISHOLM. 
(We do not remember it. You do not repeat the query ; 
but as it is something about telephones we might sug- 
gest a perusal of the back volumes.)—E. Boorn. (Most 
of the modern textbooks contain explanations of the 
principle of the telephone, and our back numbers have 
many notes and illustrations in connection with both 
receivers and transmitters. We do not know of any 
book giving instractions for keeping them in order.)— 
J. Praoot. (Savart's violin was built up of two flat 
plates for both back and breast. eso plates 


were made of two pieces jin. thick on one edge and | 44 


1-12in. on the other. The thick were glued to- 
gether. The length of body was i4in., width at neck 
Gin., at tail 8}, depth (outside) 24in., bass bar in centre 
on joint of breast plate; soundpost near one of the 
straight holes. Materials : pine, and any suitable wood, 
but preferably maple for back.)—E. A. WILLIANS. 
( ces of the kind have been recorded; but it is 
generally believed that the ” are uced by 
congestion. of the superficial veins.) —G. C. Fox. (Co. 
Ross's book is the best. It is published by Lock wo d 
and Co., of Stationer's Hall-ovurt, E.C.)—Navuriovs. 
(Camphor carried about the person is perfectly useless 
asa disinfectant.)—Arnotp T. Rezp. (Several such 
scientific societies have already been successfully 

under the auspices of the Exdlun Mecuaxio, 
For particulars, see indices of back vols.)—S. Stoxrs, G. 
Fersge. (In type.) 


USEFUL AND SCIENTIFIC NOTES. 
— — 


Composition Frame Ornaments. — The 
following recipes for compositions of the above 
character may be found useful: Dissolve 11b. 
of glue in al. water. Jn another kettle 
boil together 2lb. of resin, 1 gill of Venice 
pool sonar and 1 pint of linseed oil; mix all to- 

in one kettle, and boil and stir until the 
water has evaporated. Turn the whole into a tub 
of finely-rolled Whiting, and work it until it is of 
the consistency of dough. 2. Boil 71b. of best glue 
in 7 half-pints of water. Melt 3lb. of white resin 
in 3 pints of raw linseed oil. When the above have 
been well boiled, put thom into a large vessel and 
simmer them for half an hour, stirring the mixture 
and taking care that it does not boil over. The 
whole must then be turned intoa box of whiting rolled 
and sifted, and mixed until it is of the consistency 
of dough. To use these compositions, proceed as 
follows: The proper moulds being prepared, they 
are thoroughly rubbed upon the inside with sweet 
oil, and the Sad Pea firmly pressed in. After 
removing the mould, the cast may be dried bye 
gentle heat, or while still plastic it can be app 
in its proper place and bent into any position. 

ONE thousand cubio feet of nitrogen weigh 801b. 
at a temperature of 32° Fah. and a pressure of 161b. 
per square inch; oxygen weighs 90lb. ; the mixture 
of 770lb. of nitrogen and 230lb. of oxygen makes 
1, 000 lb. of common air. As the oxygen is 
heavier, it occupies less bulk in proportion, so that 
if we take the air by bulk, 790 cubic feet of 
nitrogen and 216 of oxygen make 1,000 cubic feet 
of air, which will weigh 82lb. The amount of 
watery vapour is verf variable, changes from hour 
to hour, and differs in localities; but the small 
amount of carbonic acid is less variable, and 
changes only from 1-2500th part to about double 
that amount. 


Iw the absence of a duly authorised and official 
standard of filtration regulating the volume of 
water to be passed through a given area of sand in 
a given time, it has been found during the past 
twelve years that when the rate of filtration does 
not exceed 540 gallons per square yard of filter bed 
each 24 hours, the filtration is effectual; and this 
has been generally recognised as a tentative 
standard rate of filtration. The water companies 
all keep within this limit. 


TIR ents made at Vordsvar with the new 
five-barrel Nardenfelt mitrailleuse have, according 
to the Times Vienna correspondent, given the 
following results:—At 1,000 yards range 26 per 
cent. of tha shots took effect on a target two 
mètres high. At 600 yards 70 per cent. of the shots 
struck. the time firing 100 shots in twelve 
seconds and 480 in one minute were registered. 


_ The Miller states that a large bakery on the 
Scotch steam bakery system is to be s in the 
south of London next autumn. There will be 
eleven ovens, besides au American reel oven, aud 
pacity will be at first 100,000 loaves a week, 
but provision will be made for increasing this four- 


fold if necessary. 


Every Workman connected with the Building 
a SER eon sion ee ia “THE BOILD- 
NG > S.“ publis ever DAY ice Fo 332 
Strand, London, W.C, T IRESE iaia i 


“THE BUILDING NEWS" is tho Principal Journal repre- 
senting Architects and Builders, and has the largest circulation of 
any Professional Journal in the kingdom. 


Rvcry Workman should insist on seeing “THE BUILDING 
NEWS “every week at his Club or Coffee Heuse. He will find 
more Lista of Tendors for new work im it every week than in 
any similar paper, and can thus judge whera work is likoly to be 
had. He is also specially invited to make use of Intercommun loa- 
tioo " if ho wanta to know anything about his trade; to write to 
the Editer if ho has any soggestiona to make, and to advertise in 
the paper when he wants work. 

Tho charge for Advertisements for Situations is One Shilling for 
Twenty-four Words, and Sixpence for every Bight Words after. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


5a. 6d. for Six Months and Ils. for Twelve months, Post Free to 
any part of the United Kingdom. For the United States, 136, er 
3 dolas. 35c. gold; te France or Belgium, 13s., er 16f. 500.; to India 
(via Brindisi), 158. id.; to New Zealand, the Cape, the West 
Indios, Canada, Nova Seotis, Natal, or any of the Australian 
Colonies, 13s. i 

The remittance should be made by Post-office order. Back 
numbers eannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
each to cover extra postage. 

Messrs. JAMES W. QUEEN and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subseriptions for the United 
States for the ENGLISH MECHANIC, at tho rate of 3 dols. 
250. gold, or Thirteen Shillings per annum, post freo The copies 
will be forwarded direct by mail from the publishing oftice in 
London. All subscriptions will commence with tho number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each oopy, to cover oxtra 6. , 
Vols. IV., VII., XXVI. XXVIIL, -XXX. XXXII, XXXIII. 

XXXIV.. XXXV., XXXVI., XXXVIL, XXXVIIL, 
XXXIX., bound in cloth, 7s. each. Post free, 78. 9d. 
Vol. XL. now ready, price 7s. Post free, 7s. 9d. 


Subscribers 
would do well to order volumes as soon as possible after tho con- 
clusion of each half-yearly volume in February and August, as 
only a limited number are bound up, and these soon run out of 
print. Most of our baok numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 2d. each, post free 
Se Aa (except index numbers, which are 3d. cach, or 
poat free, ) 

Indexes for Vols. I., VI., VII, VIII., and IX., 94. each. Post free 
Id. cach. Indexes to Vol. XI and to pe megan vols , 3d. each, or 
poat free, 34d. Cases for bind ing, 1s. 6d. cac 


NOTICE TO SUBSCRIBERS. 


Bubscribers receiving their copies direet from the office are re- 

ucated to observe that the last number of the term for which 
their zubs or iption is paid will be forwarded to them in a PINK 
Wrapper, asan intimation that a fresh remittance is neccesary, if 
it ia desired to continue the Subscription. 


CHARGES FOR ADVERTISING. 
š . 2 6 


Thirty Words 
Every additional eight words is was ae + 06 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph advertisements One Shilling 
r line. No front page or parngraph advertisement inserted for 
esu than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE W 
8. 


All tho other bound volumes are ont of print. 


Twenty-four word is z as ws . 0 2 
For every succeed ing Eight Words . sy . 03 
ADVERTISEMENTS in tho SIXPENNY BALE CPAU N: 

a. d. 
Sixteen words 9 an bs ore ie as . O 6 
For every succeeding Eight words es yi æ. 06 


% It must be borac in mind that no Displayed advertisements 
can appear iu tho“ Six penny Sale Column.” All advertisements 
must be prepaid; no reduction is made on repeated insertions: 
and in cases where the amount sent exceeds 6 Shilling. the 
publisher would be grateful if a P.O0. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps), may be 
sent whero it is inconvenient to obtain P.O.O's. 


The address is included as part of tho advortisement, and charged 


for. 
Advertisements musi reach the ‘office by 1 p.m. on Wednesday, to 
insure insertion in the following Friday's number. 


Epps’s Cocoa.—Grateful and Comforting:—“ By 
a thorough knowledge ef the natural laws which govern the 
operations efdigestion and nutrition, and by a care 

on ef the fine properties of well-selected Cocoa, Mr. DPps nas 

tables with a delicately mi 85 Ae 
e 


provided our break 
hoa dectors’ bills. 


age which may save us many 


grodueily buil 
isease. H 
ready te attack wherever there isa weak point. Wọ ma 


escape 
miy a fatal shaft dy keeping ourselves well fertifled with 


Mad Tey 1 cle uin oi Suk. Lela sack ekets, 
e ng wa or „ Be 
labelled AMES EPPS and OO., Homeopethic Chesaists, 


* om 
London.”—Alse makers ef Eppe's Chocolate Mesence 


Holioway's Pills.—The stomach and its troubles 
eauso more diseemfort and bring more unhappiness than is com- 
monly supposed. These Pills have long been the popular remed 
fora weak stomach, fora disordered liver, or a very enfeed) 
digestion, which yicld witheut difficulty to their regulating, puri- 
fying, and tonio qualities.—(ADVT l 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for the first 
24 words, and 3d. for every succeeding 8 words. 


Goed Value Offered (cash or instruments) for all 
kinds ef sound er repairable Scientifie Appliances.—Oartars1 
Soivace Depet, Ohenies-strect. near British Museum. Metablished 

S4in. British Challenge, new last season, double 
dall bearings, and all accessories, lamp, &c. Inspection Invited. 
Exchange for éin, centre, 6ft. bed, back- geared, acrew outing 

? 


Lathe, by geod maker, and cash.—BırD, 16, Strawberry- 
Pendleten, Manchester. i 


7 H.-P. Brotherhood Patent Engine, also nearly 
finished 50-light Dynamo. xchange fer Micrescope, Tools, or 
offers.—A. J. BELLE, 188, Mare-street, Hackney, B. 


What offers in exchange fer Electric Bugine e 
motive), with four flanged wheels, forming a splendid more , 
about id. weight; no new Cyclostyle, p. size, cost £3.— 
Taos. N. Anpasws, Charles School, Plymouth. 


VI. 


' ENGLISH MECHANIO AND WORLD OF SOIENOE, 


May 22, 1885. 


Printing Press, Type. &c.; “ British Battles,” 2 
vals." Amateur Mechanics. quantity of ° Cyclist,” “ Leisure 
Hour.” Cash offers, or exchange anything useful.—-BELCEER, 
Heybridge, Maldon. 


gin. Vertical Engine. Exchange for brass LUBRICA- 


vors and Oil Cups, new or second hand, value £3108. Offers.— 
J. L. Ganz WOOD 14, Clarence-street, Cheetham, Manchester. 


A very fine Locomotive, about three-parts finished ; 
small Medical Coll, pair Telephones, very fine model vertical 
Engine, Phonoeraph. Offers. Stamp for particulars.—A. Davis, 
Brandon, Suffolk. 


I want to exchange English Mechanic,” a week 
old, for Carpenter and Builder,” Id. paper, 3 days old, regu- 
larly.—Borraap, Newport Pagnell. 


Six-keyed D Piccolo, cost 10s. 6d. ; will take 5s. 6d., or 
exchange.—Poo sz, St. James'-green, Thirsk, Yorkshire. 


Exchange tubular copper Boiler, with water gauge 
and fin. cylinder, fora large good self-acting fountain or offers. 
—Rossgnats, 31, High-street, Mold. 


One quart Bottle Battery, wants new zino and 
carbons fastened. What offers ?—Address above, 


28 pure Zino Bars, 7in. long, jin. thick. What offers? 
68 above. 


Will exchange 


1 H.-P. Horizontal Engine. turned 


2 and governors. for good iin. Bicycle.—M. Lirriz, 37, 
Bt. John’s-road. Reading. 

What offers for half horse-power Steam Engine, 
nearly new, brass cylinder, lagged in rosewvod.—Apply, ILL- 


son, Coney-hill, Gloucester. 


58in. Bicycle, worth £3 10s. ; in exchange fora 2g. 
or An. Telescope,—Ma von, 28, Newington Greea-road, N, 


Perambulator Wheels, new, § rubbers, turned 
axles, complete, plated caps. Exchange Nilver Curb Albert. 
Mutual approval. W. Suirz, Bilston-road, Wolverhampton. 


Wanted, Lever Watch; good exchange. Wanted, 
offers for Youth’s Tricycle, Meteor pattern; part finished Thoree 
engine bed ; 120 “ B.M.”—As above. 


Warranted Crucible Cast Steel, 7-16in. to lin. dia- 
meter, 14 to 3ft. lengths. Will exchange for anything useful.— 
H. OiLs IAT, Oxford- road, Sheffield. 


Tough Mild Weldable Steel, 5-16in. to lin. reund, or 
Square. Will take anything useful in exchange.—H. Girzenrr, 
Oxford-road, Sheffield. 


Wanted, good strong Tricycle, in exchange for 
superior Suit of Black B cloth, best quality, quite new, never 
worn, ft stout gentlemen, about Sft. 5in., coat £6 108,.— Wx. 
Hurrznz, Woking . 


Beautiful exhibition 21 day marble and gilt Clock. 
beight 38in., £36. Exchange for bin. Screw-cutting Gap Lathe.— 
Tomas, 160, Lancaster-road, Preston. 


Hand Sewing Machine, complete, on white marble 
slab. What offers? Electrical apparatus, engine or lathe cast- 
inge, or chucks.— R. SiS c tan, 11, Sandyfaulds-street, Glasgow. 


What offers for two polished mahogany T Squares, 
new, one 6ft. and ene 5ft. ; blade 33in., chamfered both edges.— 
ALBEX. Mitiza, New Prestwick, Ayrshire. 


Fishing Rods,—Good Trout, Roach Rod, and 
Ebonite Reel; Hair. Silk Line. Exchange light Wood Tarnmer's 
Lathe, treadle.—6, Frederick -street, Saviour's- road, Leicester. 


Large Telescope, by Donald, on tripod stand, with 
circular motion. Wiil exchange for Sin. Bicycle.—C. F., 18, Mer- 
row-street, Walworth-road, B. B. 


Faulkner's (artificial) Diamond Ring, costa guinea, 
good as new. What offere? Cash or any exchange.—W. 8., 
t. Peter's Cottage, Forest - rise, Walthamstow. 


Oil Portrait of Disraeli, supposed valuable. Offers 
Wanted; cash or good exchange. Can be seen.—8., Third Floor, 
Wardrobe Chambers, Doctors’-commons, B.C. 


Drilling Frame, adjustable arm, stock, drills, 
cramp, screw-plate, vice, grindstone, in boz. Exchange for 
Locomotive or Horizontal Castings, half horse-power, or offer.— 
A., 17, Peach-street, Queen Park Estate, Harrow-road, W. 


Wanted, a good practical work on Electrical 
Maasunsusnts. SBxchange.—Apply, A. Ruap, Longfieet, Poule. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of 6d. for the first 16 words, and 6d. for every 
succeeding § words, 


moter Castings, materials for Mectrie Bells, 

Maunpuax. ana Co.. Bristol. * » Micrephones.—Kme. 
Insula sh 

reser . aes pie Soe aa 


and Ce. 
88 * ten N r 


Wimshurst Influence Machine.—fele Manufae- 
turers of Improved Pattern. Numerous testimonials ag te 
thorough y. Ie, Munpuam, and Co., Bristol. 


Galvanometer Cards. for and 


42, ica 


8 combined, in., Sd. la.; free -A 
Write for , Mendham . large new 
and reduced Price List, 8 4 im, and Co.'s e. 


Plat - on of ver 
pinting, Onfising ant Bronzing, executed with very b a 
Bead ne stamp for Price se, "Beal 80s stocnded te Fr otars 
. Ah 18, À jode a per rotura 
Trouser Lengths, 5s. each. Cheap Cleth for Ladies’ 
Dresses, Man , pe 
2 5 Suits.—Hwrrr, 77 Winfield Mount, 


Electric Depot, 10, Deansgate, Manchester Nectrio 
Pins, 286. Electri Vella, 4s. Induction Cells, Se.—Mitzan, 


Billiards.—Great snocess of Thorpe’s Patent Aute- 
matic Cue Tips. Cannot fiy off. Cues retipped instantly. 


Billiards.—Excellent testimonials from Roberts, jun. 
champion, and other professionals. 45 per week easily earned. 


Billiards.—District Agents wanted. Send 9 stamps 
for particulars and sampile cue end Atted with patent. 


Billiards.—Five Shillings for sample also Stted, 
and 8 extra tipo. Thecsaude already te maar SAN 


Billiards—a to solo representative fer United 
Kingdom.—A. V. pry te Lancaster Aveaue, Fennel-street, 


Hard Vulcanised Fibre for Magnet Heads 
Moeszs and MirczzII, 68a, Chiswell-atreet, London, B.C. 


Hard Vulcanised Fibre for alf kinds of ineulation. 
—Mossza and MircueLL, 682, Cnuwell- street, London, E.C. 


International Inventions Exhibition, East 
Avenue, Group 21, Stand 1683.—Mosens and Mircmzct, 6$a, Chis- 
well-street, London, E.C. 


Tudsbury and Sons’ “ High Tension” Wimshurat 
Macuinas, with Compound Ebunite Plates. List, ene stamp.— 
Edwinstewe, Newark. 


24 Microscovic Slides, in ber, ree List 
sent for stamp.— WaLL, Dalmain-road, Forest 


Tricycle Wheels, Bicycle Wheels, and Fittings 
Wonderfully cheap. Also for safety Bieyeles.— W. Gwinwsrr 
and Co., Wolverhampton. 


Lathes, Lathes. Cheapest and best. List, 2 stamps 
Nothing equal at price.— Rosin son, Somerset- road, Sheffield. 


100 Foreign Stamps, incinding Brunswick: Ceylon 
3 Eeypt, Greece, Luxemburg, 74.—HsLY, Feley 
atreet, ; 


Tricycle House, full size, portable, held two bicycles, 
£3 10s., carriage pald.— X., 7, Clarence-street, Liverpool. 


A few Gramme Dynamos fer sale, cheap. WALKER 
and OLLIVII, 195, Severa-road, Cardiff. 


Electro-Motors from 25s. No dead peint. Battery 
equal Hansen’s. No fumes.— WATEIIA and OLLIVEA, 


Leclanché Celle Manganese Sal-ammeaiao, Bichro- 
5 Wire, Pushes. holesale and retail.—WaLxzr and 
LLIVSR. 


Dynamos repaired or rewound. Advice given. Com- 
peteat men sent te all parts.—Wacxes and onan 


Send for List of Switches, Indicators, Telegraph 
Instruments, Parts, &c., for sale, cheap.— Warusze and OLLIYBR. 


Lamps, 42 and 59 volt, Swan, £3 15a.—H. HEWITT, 21 
Westbourne Park-orescent, Paddington, W. 


Leclanche Batteries.—No. 1, 158. 6d. ; 2, 18s. êd. ; 
3, 22s. Cash.—Address as abuve. 


Copying Ink Pencil, new patent indelible, Cam 
action ; best ever introduced. Warranted te wear well. Post 
free 7 stamps.—Punxase, 37, Huntingdon- street, Kingsland. 


Piles cured at once by using Dr. Farquharson's 
Remedy. Free by past for 2s —3, Btandish-street, Burnley. 


The Kinetic Engineering Company, 36 
37, Brooke-etreet, Holborn, London. glares and list post 


Dynamo Wire, Ie. 2d. r lb. Line Wire, 29s. 6d. 
per mile. rushes, 4s. per dozen.—Kinsrve Company. 


Leclanche Cells, best. Ne. 1, 16s.; Ne. 3, 19s.; 
No. 8, 228. 6d. per dozen.— Kin uric Company, 


Electric Bells.—Best quality, workmanship, appear- 
ratte and value is market, 40s. per duzem.—Kinatic Exoinusaine 
APART. 


Maiche Patent Battery.—Best yet 
Cireulars and Scientiac Reports poss free.— Kin zrie 
ine Courax r. 


Electrical Supplies. Wholesale only.—KIxTrIe 
orcas Company, 36 and 37, Broeke-street, Holborn. 


Devonshire Cream, delicious, by improved centri- 
fugal process. Parcels Post, Ib., Is. 6d.—G@. Burt, Manor Farm, 
Martock, Somerset 


Microscopes (Binocular and other). All kinds ef 

rad pager Double, Triple. and Quadruple Nosepieces to the 

e. Stamp for list.—R. G. Mason, irom J. Swift, 24, Park- 
road, Clapham, London, 8.W 


Model Boilers of copper. Low prices. All sorts. 


Bend requirements for price.—Moxroomsny, Stanners-street, 
Greenock. 


For sale, cheap, a quantity of Organ Materials, 
new and second -kand.— K. I., 164, Kenningten-road, London. 


Scottish Scenery Photographs, Jin. by 4in., extra- 
ordinary value, 4d. each.— Address, P xoro, 183, Trongate, Glasgow 


Gravet’s Slide Rule. recommended by H.M. Govern- 
ment oficials. Write for prices and testimonials.—Sole Agent, 
Farran, Benson's- buildings, Leeds. 


Microscopic.—Well mounted Slides, 6d. each; 5s. 
3825 List and sample, 7 stampa. - Tun I, Victoria Pharmacy, 


Chemical Apparatus. — Catalogue, 90pp., 500 
illustrations, posted 2d.— W. Hume, Lothian street, Edinburgh, 


Fhotographio Apparatus and Chemicals for 
fessionals and amateurs. Sec sew illustrated catalogue, post 
e.—Hvuus, Lothian- street, Edinburgh. 


Brazilian Pebble Spectacle. Glaeses, rough slabs or 
polished.—Ricmaap Barga and Co., 9, Mincing-lane, London. 


Brazilian Pebbles and » Crystals.—RICHARD 
Bax and Co., 9, Mincing-lane, London. 


Mica, otherwise Talc.—RICHARD BAKER & Co, 9, 
Minciag-lane, London. 


Thought-Reading, Mesmerism, Ventriloquism, and 
Clairveyance, complete instructions, d. each. All four, 14d. post 
pa Baceess certain. Never fails.—G. Manevis, Alhallowgate, 


and 
free 


roduced. 


NOINEER- 


Inventors and Amateurs Assisted in making 
Instruments, Models, and Patterns. &c., Kc. -R. Onicx. 


Scientific and Electrical Instruments made 
for the trade.—E. Cuicx, 24, Woodbridge-street, B. O. 


Planing, not exceeding l0in. by 10im. by Sin.—B. W. 
Crusoe, 18, Belinda - street, Hunslet, Leeds. 


For Model Work (wheel-cutting im brass only); alee 
Boring, Turning, and Screw-Cutting.—C.izee, as above. 


A New Varnish.—A Spirit Copal, as clear as water; 
never produced before ; dries in five minutes; brilliant. Samples, 
post free, 7 or 14 stampe.—8., 5, Coventry-street, W., London. 


Dynamo, powerful and useful, for sale; 160 o.- 
„ Atted wiih Glemibna patent’ Aratu, 
either fer hand or steam power, on polished mahogany stand, 

uite fect, satisfacto parting, 100 


reason given for 
animer, 637, Ho 5 N. 


Bas. 
Manadsom height 6ft. 61 8 At., 
bow 8 1 Pak ol 3 ee, 15s.— 


D. MeCanbnr, 879, GH Kest-rord. 
r 
facture, Cannon, G. Chatham Alert, Battorsen Park roads nS 

Nearly new Thirlmere Water Motor, cost £9 ; sell 
for £3 28.—H v ner, Fire Station, Bolton. 


Bale. —Half-piate Tourists Camera, good make, 8 
d . 
A des, an N stand, cheap.—Mr, WIA 


mon take them constantly. Te Cyclists 
comity 


The New Saw, to work by hand or foot, which 20 
Many cann:t believe, will cut 3ft. Sim. of inch wood after you 
take foot off treadle. Will be shown at Stand 437, Inventions.— 
Barraxxra Co., Patentees. 


Sliding Mandrel Lathes for cutting screws in 
wood or metal. We are about making a bft., Sin. centre, price £16. 
If orders for twelve lathes lower prices can de taken —Baritaunis 
8 99, Fenchurch- street, London. All letters to Col - 
e 5 


To Ornamental Turners. We offer Ornamente! 
Drill Spindle 30s, Drills, ls. each.—Burranata Co, Oolcheeter. 


Eecentric Cutter Frame, £3 10s. Cutters, 1c, 
each. Ornamental Tool Cutter, 166. Tools for same, ls. 6d. each. 
E 


Terms of Payment to those who can give 
first-class reforence.—BriTannia Co, 


Second-hand Lathes and Slide-Rests. Send one 
stamp for list ; six stamps for list of lathes and parts, rough and 
finisheod.—BarTan nia Co. 


Notice I—BRITAXNIA Co. exhibit in Section 4, Stand 
437, Middle Court. See plan. At you enter proceed to extreme 
end of Middle Court. 


Inventions Exhibition.—We exhibit small Hot- 
air Motors, suitable for punkshs, fret-aa we. pamps, saws, and 
sewing machines, price £9. Cost per day }łd. Larger size, suit- 
able for small lathe, £27 10e.~Baritaxnia Oompany, Colchester. 


French Polishing, Staining, Painting, and Varnish- 
ing. 132 Recipes or Trade Secrets. with full instructions and 
germin. post free, 1s.—I.TexLix, 28, Highfleld- terrace, Barnaley, 

orkshire. 


Castings .— Half horse-power Horizontal, Vertical, or 
Launch Engine Castings, complete, with brase work and for- 
ge, 198 6d. One horse- power, 2e—Toxtin, HighSeld-terrace, 

J, Yorkshire. 


Castings.—Bench Drilling Machine Castings, cow- 
plete, 38. 6d.—I. Ton lin, Highfield-terrace, Barnsley, Yorkshire. 


Castings.—All Brass Engine Castings, horizental or 
vertical, suitable for model work, 28. 6d. set. 


New Designs and Price List of Perfected 
Engines and Castings, post free.— I. Tomutn, Engineer, 28, High- 
field-terrace, Barnsley, Yorkshire. 


Universal Cutter Frame, slides 3in.,, price £3. Cast- 
Barer 4s. 6d.—Particulars, address, Wm. Atisor, Derby road. 


Patents, Designs, Trade Marks.—JAwMEs 
5 People'n Patent Agent, 28, Paternoster-square, 


Blue-black Ink, Non-corrosive Ink, Fruit Salt. Hoy 
a Abyssinian, Assyrian, Oroide{Golds. Testimonials below. 
—OSTANLEY. 


Testimonial (extract) :—“ Tried fruit salt formule 
5 all right... .- all save 3s. on every 2s. sd. 


Revised Terms.—Recipes (5,000), 6d. each; three 
upwards, 4d. each (postage extra).—Braniur, 119, Mamchester- 
road, Poplar. 

Bottles for Chemists, Wine and Beer Merchante, 
sampie tubes, cases, and boxes.—SZpwaap W. Davar, Hall. 


Incandescent Lamp in Scarf Pin, 20 stamps. 
—Nsw and Co., 24, Dean-atreet, Soho, London. 


Incandescent Lamp, 8d. post free. Only a few 
left.—Nuw and Co., 24, Dean-street, Soto. 


Incandescent Lamp, Battery, Wire, Chemicals, In- 
structions. &c., in box, 3s. 6d. free.—Ngw and Co., 26, Dean- 
street, Boho., 


Assistance Given upon moderate terms 
perienced practical engineer and draugùteman.—630, 
clal-road, 

Optical Glass of finest quality, crown and flint ; all 
sizes 


stock to id inches diameter, discs and sheet.—Bccaine- 
xax, Blenheim-grove, Peckham. 


Cotton-covered Wire, D.C. 10 te 18, 1s. 9d.; 20, 22, 24, 
96, at 3s., 28. 3d., 28. 6d., and 3s. 1b.—C. Danvitt, 6, Brent 
View-road, The Hyde, London, N V. 


Organ (small chamber); must be sold, entire or in 
Parts. — W. Lzpenam, Grocer, Whitchurch, Salop, 


Celebrated Kerry Ferns. 12 varieties, including Tun- 
bridge filmy, ls. 6d. free.—FirzPrsr, Rathanny, Tralee, Kerry. 


ano e Paper, 4d. per sheet. Specimen ani 
ut Nenne dotogr apber, 44, Corn wallis- road, Hollo- 
way, London. 


Good Violin, with bow, case, complete ; also Music 
Book, cash 368.— Rev. Hunton, Jarrow-on-Tyne. 


“Man, Know Thyself.”—Obtain the only correct 
vey of reading your character. Full instruction with chart, 7d. 
H. Drxr, d, Jamee-street, Taunton. 


Reflector Telescope, ein. Calver, with several 
eyepieces, to be sold owing illness of owner.—Address, G., 4, 
P bilbeach-gardens, 8.W. 


Odd Spiral Springs made to erder. Mattress 
Bering, a per desen.—Jamuse Panisn, 52, Bard-street Park 


by er- 
Commer- 


Pamphlet, “ Polarised Light as Applied to the Micro- 
scope utes explanation. ‘Three steamps.—E. Horz, 149 


Fine 3} Astro. Telescope, by Wray, £13 ; excellent 
Sone Teste given.—T. Crarmam, Austwick Hall, Lanca- 


re. 

Formulas Worked Out for winding Dynames 
from 10 ¢.-p. te 500 0.-p., d stamps cach. —H, Jonzs. 

Dynamo Castings, Jones's patent H: 8c-p., 52 ; 
16, és. 6d. ; 28, one 30, oa 70, 168. a TECH Jones: * 

Dynamos, finished: 8 o.-p., 30s. ; 16, 36s. ; 408. ; 
90, .; 70, 4008. each. R. Jon ns. * S . 

amos fer house lighting. — Jones's Patent 

La ted Fields and Armatures, b, 6, and 7 lights, £6, £7, and £8 
each.—H. Jouns. 


Dyn ohin paired. Mo with 
wire, mame Macl ines Roepe: Lambeth, * 


Coca Leaves. Tou require nothing but these at 


Whiteuntide. No necessity to heavy lwocheon bdags.— 
Manxs and Co., 17, New treet, Parringdon-street, B.C. 


Coca Leaves.—The Bolivian Consul-General has sent 
a splendid testimonial this week im favour of their stimulating 


. P.: and Clergy- 
ey area poaftive me- 


Coca or Cuca Leaves 


Persons afflicted with Indigestion sheald chew 
Coes instead of cating a hearty dinner, and they wouid soon be 


Coca Leaves. — Sample 


and tife 12 stam on ie, Mew 
acien opinions, TN ° 
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means of a conical grinder like an obtuse- 
angled ceuntersink. This would form an 
excellent tool; but all beyond the line a b 
should be removed to facilitate the 85 
of theshavings. The tool will then appear like 
B of this Fig. We may now desert for a time 
the solid tocs, and consider the cutters, made 
of short bits of steel held in some sort of 
bar, which is to be considered merely as the 
handle. D. H. G.’s’’ first lesson, indeed, 
was always to this effect—that nothing need 
be considered but the actual cuttink edges, 


The English Mechanic arc gromi to ge te verre 


the top face is ground to give the required 
egree of sharpness to the cutting edges, as 
AND WORLD OF SCIENCE AND ART. 
FRIDAY, MAY 29, 18865. 


the angle of these edges is dependent upom 
it. The angle contained between a and b 
in the sectional drawing (B) of this tool de- 
Lage es the angles of the oe SE edges. 
e proper way to grind such a tool is, 
TOOLS AND CUTTER BARS. therefore, to form first the two lower faces, 
ECURRING to the contents of the last | so as to give the required clearance to both, 

per on this subject, it will be evident | and then, having thus obtained this front 

that the relief angle, or, as it is commonly ! or guide-line, to grind off the top face at a 


FI G.16. 


4 „, C. 78. 


and that all the rest of the tool was merely 
a holder or handle by which these edges 
were supported and placed in position. 
Hence, it was allewable, and often advis- 


at once the two 
as been done, the 
int may be rounded, and the 
be the production of the best 
round-end tool that can be made upon a 


called, the clearance, is not even in “end 
on” tools needed in front only or chiefly, 
but on the two lower faces of the tool, 
which are respec aT. opposite to the 
shoulder and the cylin ical portion of the 
work; that is, in a cranked tool, A, 16, 


given angle to it, oramg 
cutting edges. After this 

extreme 
result wi 


grindstone. 


the clearance is needed on a, b, the lower 
faces, and not on the front line, cc; but in 
grinding the former, the latter will share the 
effeot. 

It is, however, as D. H. G.“ used to 
point out, an accidental line formed b 
the meeting of the two front faces of a tool. 
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There is, however, one method not likely 
te be adopted, perhaps, but theoretically 
correct, by which an ordinary round-ended 
tool, ground to a proper clearance angle, 
can have an edge e equally acute all 
round the curve—viz., by grinding its 
upper face as a hollow cone (Fig. 17, A) by 


to sacrifice everything to the parts 
intended to be brought into action; to form 
these correctly for the special work required 
of them, and then to bend, or file, or twist, 
or do as you please with the rest of the tool, 
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_80 a8 to make it serviceable for its purpose 
as a holder of the actual cutter. 
Haydon's normal cutter (Fig. 18, ABC) 
has a front or plan angle of 120°. The upper 
face makes with the front line (formed by 

the meeting of the lower faces) an angle of 
55°, giving cutting edges of 60°, forming a 

tool for furning up 6 cylinder or shaft of 

„wrought iron. e extreme point was 
generally slightly rounded upon an oil- 
atone. It had a clearance óf 3°. The fol- 


lowing edge was placed nearly parallel to | dra 


the work, except sometimes in taking a 
rough cut, when the tool was worked to and 
fro, cutting in both directions. This was 
never the case in finishing cuts, nor gener- 
ally in early stages of the work. To insure 
equal edges the line AB, Fig. 19, must be 
po ae api ar to CD. If the upper face is 
‘inclined as E F, the right-hand edge will be 
. sharpest, and vice rersd. The line BC bi- 
.secting the point must always for this 
omar lie in 5 5 of the gri iene 
e importance of this a self-evi- 
dent fact is often overlooked. and should, 
therefore, be thoroughly understood, Sup- 
pose, e.g., the tool formed with one edge 
urther round to the left (Fig. 20, A), only, 
of course, the face will be turned down on 
the stone, the natural way would be to lay 
it with the shank parallel to the run of the 
stone, as shown; but the edges ab would 
not be equally sharp. The arrow bisectin 
the point is the proper grinding line, an 
this, and not the shank, must be in the run 
of the stone. The tool must consequently 
be as at B—face downwards (as in practice 
it would lie upon the stone) it would appear 
as C. Although in practice it will not be 
necessary always to start with the normal 
tool, seat then by filing and grinding to 
model it according to necessity, yet it is as 
well to this at first, in order to keep the 
principle fairly before the mind. A set of 
wooden cutters as models will teach the 
lesson as well as metal ones, as it will soon 
be found that out of the normal tool many 
others can be formed suitable for po 
circumstances or difficult and awkward jobs. 
Taking the normal tool represented at Fig. 
18, A and B, it is evident that there is no 
sitive necessity to have the point central. 
e can make it at a (Fig. 21, A), and the 
grinding line will be ö, c, bisecting the 
point as explained. We may then file it 
out on one side till we get such a side tool 
as Fig. 21 B, whose parentage few but the 
initiated would discover. But it is plain 
that its angles will be as correct as those of 
the normal tool which originated it, as the 
-actual edges remain unaltered. in, as 
the normal tool must lie on the table of the 
rest at an angle, and not perpendicular to 
the axis of the work, in order to place the 
following edge parallel to it, D. H. G.“ 
was accustomed to get the leading edge 
round somewhat to one side, so as 
to bring the following edge parallel 
while the tool lay in its more usual 
position at right angles to the work, 
thus, in reality, making it somewhat of a 
left-hand tool, if intended to travel in that 
direction only. This isa mere question of 
convenience. The tool shank need not lie 
perpendicularly to the line of centres, unless 
in taking a slanting position it is in the way 
at all; but I speak of it to show how 
entirely independent of circumstances the 
workman is, and how readily he can, with- 
out the use of forge, shape his cutters to 
suit his work. Of course, an angle of 120° 
is useless for rectangular corners; but so 
‘satisfactory is this normal tool in other 
respects that D. H. G.“ advised its use 
always as far as admissible, only changing 
it for one of smaller angle when the corner 
‘would no longer admit it. Once a 
taking the normal ‘tool as the foundation, 
the round-end tool is made in this way to 
render it as nearly as possible theoretically 
coxrect—i,¢., with equal edges. The end on 
Ie + 
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round tools result from simply rounding 
slightly the apex of the tool ef 120°. The 
edges first formed are already equal, and 
only the apex is affected, and that not 
materially. A right and left pair of similar 
round tools are the result of grinding the 
first or leading edge considerably to one 
side, then gri ding the second at a large 
angle, and rounding off the 5 i 
away all that is not needed. Fig. 22. A 

are two views ofa side tool from D. H. G. s“ 
wings, and here again a b gives the 
grinding line bisecting the point, the cutting 


edges being a c anda d. 
eparture from the normal 120° sliding 
and surfacing tool is, of course, necessary 
in very many instances, there being no hard 
and fast line or rule without exception in 
this matter. Here, for instance, also copied 
from a sheet by D. H. G.,“ kindly lent me 
for the purpose of this paper by J. K. P., 
is a screw tool, the angle of which is 55°. 
Fig. 23, A, is the top or front, B the under 
side or back, showing the two lower faces. 
Then again, from the same source, in Fig. 24 
are two views of an 80° tool for brass. These 
ground at a still larger angle may be made 
to scrape instead of cutting. The method 
of grinding these cutters I must postpone 
until I have given an account of the bar or 
holder for which they are designed, as they 
are ground when clamped in it. This will 
form the subject of the next paper. Fig. 25 
is added to illustrate the result of tilting the 
shank of a tool in order to give more clear- 
ance or to lower slightly the edge—a practice 
exceedingly common and highly to be repre- 
hended. The consequence of this alteration 
in position is to convert the tool more or less 
into a scraper, as shown by the dotted lines. 
This will be the same if the tool is like Fig. 
16, and if the edge is at all thin, the tendenc 
to break it will also exist, as the strain wi 
come oroo y across it in its 5 
Very probably some of my readers will say 
that too much is made of these theoretical 
tendencies, and that in actual practice it 
answers very well to tilt a tool. The writer 
has often done it when lazy, and it does not 
answer, anditnever will, Given power enough, 
a tool may be made to tear off chips when it 
is badly ground and badly placed; but it 
will not cut clean and make the best work, 
which is what we are now endeavouring to 
teach. Fig. 26 is intended to show how 
the tool is weakened by excessive clearance, 
yet I have myself bought sets of slide-rest 
tools ground ready for use with even more 
clearance than is represerted at B. The 
arrow at C shows the irea of the strain, 
and the point being unsupported could not 
possibly stand long. D shows a small 
clearance angle, and it will be seen that 
there is ample metal below to support the 
edge, and the smaller the clearance the 
greater will this support be. This is to be 
remembered quite as much with respect to 
cutters to be used with cutter-bars, as with 
solid tools, the principle of cutting-edges 
being the same in all cases; but here, 
again, comes into effect the position of the 
tool in regard to height of centres. If it is 
placed to cut exactly at the height of 
centres, the tool can have the smallest clear- 
ance angle and the keenest edge, because this 
will have efficient support, and may con- 
sequently be keener. in, the direction 
of cut in wood or metal should be as nearly 
tangential as possible, which it cannot be 
with i a fixed tool in the alide- rest, unless the 
clearance angle is small. A very con- 
vincing experiment—at least it was so to 
me—may be made by grinding a 3-square 
file so as to remove the teeth. This will 
give a tool with cutting edges of exactly 
60°. Place it across the Tee of a 
hand-rest in two or three itions. 
AB OD, Fig. 27, applying it at the end of 
a bar or on the edge df a disc. The position 
A will give too much clearance, and the 
{upper face will be also too horizontal, and 
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the tool will merely scrape as it will at D, 
where these conditions are still more 
exaggerated. Placed as B, with diminished 
clearance angle, the upper face will now 
cut, and if the clearance is still further 
diminished, as at C, the upper face is more 
nearly tangential, and the cutting power 
will be at its best. This experiment shows 
how mutually dependent are the clearance 
and the position of the upper face. And if 
we were now to transfer the little equi- 
lateral triangle to form the tip of a ed 
tool E we get exactly the same conditions. 
Now when the tool is a EEA pr 
cutter the same rules apply ; but i of 
the point it is each face which has to be 
dealt with in this matter of clearance and 
cutting edge. The two lower faces are 
those on which the clearance has to be ob- 
tained, the upper face common to both of 
these stands in the same relation as that of 
the upper face of the 3-square file. It is 
true that in turning a cylindrical bar one 
edge attacks the cylinder and the other the 
flat face of the shoulder; but observe that 
we first tried the 3-square tool on a flat 
face, and then on a cylinder, and in each 
case we have found the same conditions 


necessary, and to exactly the same degree. 
0. Í. L. 


(To be continued.) 


ASTRONOMICAL NOTES FOR 


JUNE, 1885. 
The Sua. 

3 At Greenwich Mean Noon. 
© 
2 
„ e en ee 
A sion. | North. Time. 

h.m. 8. a. m.] h. m. 8|. , , h. m. 8. 
1111 57 34°62 „| 4 38 7/22 7 2| 4 4032-00 
6|11 68 24°45 „ 4 58 39/22 42 9| 5 01478 
11|11 59 22°42 „ 5 19 20/23 7 20| 5 19 57-57 
16| 0 0 25-60ru!| 6 40 6/23 22 21| 5 39 40°36 
2H 0 1 30-48 „ 6 0 54/28 27 6| ö 59 23-14 

0 234:16,,| 6 21 40/28 21 29| 619 592 


The method of finding the Sidereal .Time at 
Mean Noon at Aay ORR Station will be feund 
on p. 365 of Vol. XL. 


At 7 a. m. on June 21st the Sun is said (techni- 
cally) to enter Cancer, and Summer is supposed 
to commence. At this instunt he will really be 
a little to the north-west of n Geminorum, 
This is the longest day, the Sun being above the 
horizon for 16h. 33m., and, of course, only 7h. 
27m. below it. There is no real night in the 
British Islands during the entire month. Spots 
and faculæ, in somewhat diminished numbers, 
continue to appear on the Sun’s disc. 

The Moon 


Enters her Last Quarter at 48m. after mid- 
night on the 6th, and is New at 10h. 42:1m. 
p. m. on the 12th. Tolerably high tides may be 
looked for about the 13th. She will enter her 
First Quarter at Ih. 48· 5m. in the afternoon of 
the 19th, and be Full 42°1m. before noon on the 
27th. 


The Moon is in conjunction with Mars at 1 
a.m. on the 11th ; with Mercury at 4 o'clock the 


same afternoon ; with Saturn at 6 a.m. on the 
13th; and later on with Venus at 5 p. m.; 
lastly, she will be in conjunction with Jupiter at 
3 p.m. on the 17th: i 
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Occultations of Fixed Stars by the Moon. 


Disappear- | Moon’s 25 


11897 


Cd! N 2 2 f K 
we ame of . 2 Reappear- 8 8 
S Star. ti ance. | Limb. 48 eet ance. | Limb. 4 Bd 455 
2 : 2 E 2 > 

h. m. o 0 h. m. 0 o 
29 13 Capricornii | 6 | 12 0 p.m.| Bright | 138 | 119 l 7a.m.| Dark | 248 | 239 
30 14 Capricornii | 5 1 36 a.m.| Bright | 162 | 158 222 „„ | Dark 229 233 


Jupiter’s Satellites. 


St 5 3 
Sg) Bi og 2 8 
mal 2 8 8 8 8 
a 2 2 H. — oO H. 
A) 28 >F- 
‘21 II TrIij|10 Oc D| 8 9 
‘4! II Ec R 11 Tr 1 10 8 
5 1 Oc D 10 Sh I| 11 9 
6 1 ShI| 9 TrI| 8 9 
6 I | Tr E 10 Ec R | 10 8 7 
6 Ii Sh E 11 Ec D | 10 0 ag 
7 J Ec R| 8 Oc D 11 8 > 
7 | IT| SMI 9 Tr E| 8 9 j5 
7| IV Tr 12 Sh E| 10 10 5 
8 | 56 S 


Ec Eclipse; Oc Occultation ; Tr Transit of Satellite; Sh Transit of Shadow; D Disappearance ; 


R ces I as; E Egress. The printing of a phenomenon in italics indicates that 
ts visibility is rendered doubtful, either by the brightness of the twilight or by Jupiter's proximity 
to the horizon. l 

Meroury Jupiter 


Is a Morning Star during the first three-quarters 
of the month, but comes into superior conjunc- 
tion with the Sun at 3 p.m. on the 27th; and, 
of course, afterwards travels to the east of him. 
Mercury is high up in the sky, but, save at the 
beginning of June, is tvo near the Sun, and his 
nearly circular disc subtends too small an angle 
(a little more than 5") for him to be either easily 
picked up or worth looking at when he is found. 


og Ri ae 

ght | Declination 
2 Ascension. North. Souths. 
Ra 

h. m. š ; h. m. 

1 3 37 14 104 10 23°5 a.m. 
6 3 31-6 16 38-6 10 31°77 „ 
11 | 4 50 19 145 | 10452 „ 
16 4 43°9 21 40:5 11 44 „ 
21 5 28˙2 23 33:5 11 28°9 „ 
26 6 158 24 30°0 11 66°7 „ 


Hence Mercury, starting from a barren part 
of Aries, will travel entirely across Taurus, and 
for a considerable distance into Gemini. He 
will be in conjunction with Neptune at 7 p. m. 
y ity 5th, and with Saturn at 4 a.m. on the 

4th. 


Venus 


Is an Evening Star, setting more than an hour 
the Sun towards the end of June. Her 


diameter increases from 97“ on the 


lst to 10:2” by the 30th, and by the last-named 
date she has become perceptibly gibbous. 


82 Declination 
E North. Souths. 
A 

h. m. 0 j h. m. 
1 | 5 101 | 23 174 | 0 29-5 pm, 
6 5 36°8 23 52˙3 0 365 „ 
11 6 3°7 24 9-6 0 43°7 57 
16 6 30˙7 24 91 0 509 „ 
21 6 57˙5 23 50:7 0 58:0 „ 
26 7 24:1 23 147 1 479 „ 


The path indicated by the above Ephemeris 
extends through a good deal of Taurus and 
right across Gemini. Venus will be to the 
north of n Geminorum on the 12th, and of u the 
next evening. On the 24th she will be 1° 20’ 
north of ô Geminorum ; but these are the only 
stars of any size to which she will approach 
moderately near. She will be in conjunction 
7 as (1° 32“ N. of him) at 10 p.m. on 

e 7th. 


Mars, 
For the observer’s purpose, continues invisible. 


Now rises and souths in bright sunlight, and to 

be seen at all must be looked for as soon after 

sunset as possible, even at the beginning of the 

month. His diameter continues steadily to de- 

one from 33:3" on the Ist to 31” by the end of 
une. 


Sd | Right | Declination 
2.8 5 North. Souths. 
Aa 
h. m. a y h. m. 

1 10 32 13 73 5 21˙8 p. m. 
6 10 55 12 644 | 6 44 „ 
11 10 79 12 404 4 47˙2 „ 
16 10 10°5 12 26°4 4 3071 „ 
21 10 13˙3 12 9˙2 4 133 „ 
26 10 16˙3 11 527 3 565 „ 


l Starting thus from a point less than 1° north 
of Regulus, Jupiter will describe a short arc in 
Leo in a south-easterly direction from that star, 


Saturn 


Comes into conjunction with the Sun at 11 p.m. 
on the 18th, and is hence absolutely invisible. 


Uranus 


Is now so rapidly approaching the west, that, 
like Jupiter, to be seen at all, he must be 
observed immediately it isdark enough. Heis 
in quadrature with the Sun at 2 a.m. on the 20tb. 
His diameter subtends an angle of 3°8" during 
the whole of June. 


vg Right Declination 

DE | Ascension. | North. | Souths. 
Aa 

h. m. 8 : h. m. 

1 11 56:8 1 97 | 7 15˙1 p.m. 
6 | 11 568 1 96] 6 554 „ 
11 11 56°8 1 91 6 3658 „ 
16 11 570 1 80 6 162 ,, 
21 11 672 1 64 5 56°8 „, 
26 11 675 | 1 421] 5 374 „ 


Whence it will be seen that Uranus remains 
almost sensibly stationary between 8 and » 
Virginis. 

Neptune 
Is, for the observer’s purpose, invisible. 


Shooting Stars 
Are rare in June, The nights of the 6th aad 
20th are those on which indications of showers 
exist. 


Greenwich Mean Time of Southing of 
Eight of the Principal Fixed Stars on 
the Night of June Ist, 1885. 


Souths. 

‘ h. m. s. 
n Urs Majoris oe . 9 1 1:30 p. m 
Arcturus is ie ee 9 28 21°59 „ 
a Libræ es 98 se 10 2 2276 „ 
a Coronœ we 5 . 10 47 32˙99 „ 
a Serpentis .. oe . . 10 56 18°83 „ 
Antares ee oe .. 11 39 57°54 „ 
a! Herculis . ee .. 12 26 51°97 „ 
a Ophiuchi ee ee ee 12 47 0°19 77 


The method of finding the Greenwich Mean 
Time of Southing of either of the Stars in 
the above list for any other night in June, 
as also that of determining the local instant of 
its Transit at any other Station, will be found 
on p. 366 of Vol. XL. 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—IV. 
Prime Movers and Distribution ef Power. 


1 exhibits in Group IV., Prime Movers, 
and their numerous accessories, are located 
for the most part in the South Gallery of the 
Middle Court; but, as might be expected, some 
of the most notable of the prime movers are doing 
useful work in various parts of ihe Exhibition, 
and others are employed in giving practical de- 
monstrations of their capabilities in the grounds. 
Of these the most attractive from the popular 
point of view are undoubtedly the Mekarski 
compressed-air tramcar and Mr. Holroyd Smith’s 
electric tramway, both of which, by the time 
these lines are read, will be in full working order 
on the railroads laid down outside the buildings 
in what is called the South Promenade. We 
have described the Mekarski compressed-air 
tramcar more than once in previous volumes, and 
we need only say here that it is one of the best 
of the schemes for propelling tramcars by a store 
of compressed air. Tolerably full details of its 
construction will be found in Vol. XXXVI. p. 
63, and there is an account of éxperimental trips 
on the Caledonian-road in Vol. XXXVII. p. 485, 
while there are general articles in Vol. XXXIV. 
p. 245,and Vol. XXXIII. p. 2. This exhibit 
serves to display the merits of several inventions, 
for besides the car itself, the permanent way 
illustrates the Denham - Olpherts - Molesworth 
system, and the air-compressing engines give a 
ractical demonstration of the capabilities of the 
orthcott devices as made by the General Engine 
and Boiler Co., of the Hatcham Ironworks, S. E. 
The steam-engine is fitted with a simple and 
novel form of governor, consisting of two pieces 
of chain kept taut by a spring on the governor 
spindle. As the speed increases, the chains tend 
to assume curves, and thus actuate the throttle 
valve. A house has been erected, in which the 
tramcar receives its store of power, and the line 
itself being laid with a rather sharp double curve 
is sufficient to test the running power of the car 
on the level, though it would have been more 
satisfactory if a hill or two could have been intro- 
duced. However, the exhibitors have done the 
best they could with the means at their disposal, 
and they demonstrate in a satisfactory manner: 
that, so far as mechanical considerations are con- 
cerned, a tramway can be driven by means of 
compressed air. In this connection the question 
is simply one of economy, and admitting the 
advantage of compressed air in the shape of com- 
lete avoidance of smoke and noise, it may be 
oubted whether it will successfully compete with 
steam applied direct. The Mekarski system, it 
will be remembered, has been at work for some 
years in Nantes, and all the little difficulties have 
been overcome, the hot pots for warming the 
air effectually checking the tendency to freeze up. 
Mr. Holroyd Smith’s electric tramcar, working 
on the system which is being put into working 
order on a considerable length of line at 
Blackburn, was ready on Saturday last, 
and will undoubtedly attract much atten- 
tion; but at present there is no sign of 
Rammell’s pneumatic railway on the impulse 
system, although Messrs. Walker Bros., of 
Wigan, are ready with the fine air-compressing 
machinery, a specimen of which is shown at 
their stand in the Middle Court. Inthe grounds 
forming the South Promenade Messrs. Dick, 
Kerr, and Co. show their portable railway and 


rolling stock, the little side-tank locomotive 
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being fitted with Morton’s valve-gear. The 
South-Eastern Kailway Co. exhibit a coal truck 
and a goods waggon specially constructed for 
express speed—a class of traffic this company is 
largely developing in connection with the Con- 
tinent. In the buildings themselves the best 
exhibit of prime movers is probably that of the 
gas-engines—at least, they present the greatest 
novelties. Messrs. Crossley Brothers, of Open- 
shaw, besides the engines on loan and used for 
various purposes by other exhibitors, show at 
their stand a 7 h.p. of new design, with the self- 
starting arrangement; but their principal 
novelty is the double-cylinder engine of 4 h. p., 
apecially designed for electric-lighting purposes, 
where steadiness of running is a desideratum. 
This engine has an impulse at every revolution, 
and the charge of gas is automatically increased 
or decreased as required. An incandescent elec- 
tric lamp is, in fact, an excellent tester of 
steady running in a gas-engine, as it indi- 
cates every impulse by slight changes in the 
incandeecence. A new vertical model is 
also shown by Messrs. Crossley, which will 
attract much attention from those who require 
about 1 h.p. It is h.p. nominal, and is notable 
for the small space it needs. Engines of the 
well-known pattern are to be seen driving print- 
ing machines, dynamos for electro - plating, 
hoisting apparatus, the Aquarium pumps, &c. 
The British Gas Engine and Engineering Co. 
exhibit Atkinson’s well-known gas-engine, and 
an entirely new and novel pattern, which it is 
almost impossible to describe without engra- 
vings. Two bent lever arms pivoted in thecentre 
are connected at their upper ends by links to the 
crank-pin, while the lower ends are attached to 
plain pl r pistons, working in a horizontal 
cylinder at the foot of the casting. There is no 
valve gear and no slide, the pumping piston and 
the working piston by their culiar differential 
action covering and uncovering the passages for 
the supply, exhaust, and ignition, an impulse 
«being, of course, given at each revolution. The 
«ignited charge is expanded to about double its 
volume; but a feature of special interest is the 
-Yapidity with which the power is developed, thus 
ucing the loss of heat to the water jacket. 
Andrew and Co., of Stockport, show the small 
Bisschop engine, and the more recent Stockport 
pattern, which runs with much steadiness, as 
. shown at work. Sterne and Co., of Glasgow, 
exhibit a Clerk engine with self-starting gear, 
the principle of which was fully described in No. 
1011. Amongst other engines the Körting. ex- 
hibited by Körting Bros., of Pancras-lane, E. C., 
-is shown running; but although it is without 
slides, it has too much gear about it to commend 
it to the mechanic. It, however, occupies but 
Jittle space. The Withers gas- engine, exhibited 
by Beynon and Cox, of Torquay, is a simple 
vertical, actuated by. a single piston ve 
- 0 ted by a cam, which instantaneously opens 
the port and closes it as quickly, thus insuring a 
full charge. The consumption of gas for a 1 h.p. 
engine is stated to be 44 cubic feet per hour, an 
explosion taking place at every revolution. 
Statements about the consumption of gas per 
i. h. p. are, however, not of much value, and the 
jury would do a useful piece of work if before 
raking their awards they tested the relative 
economy of the different engines. Another 
simple vertical engine is one shown by Mr. R. 
Skene, of Wickham-street, S.E. The simplest 
gine is exhibited by Edwards and Co., of 
uthampton-buildings, for apparently it has no 

at all; but as it is not shown in motion, it 

is impossible to form any opinion of its merits. 
Clarke and Gillespie, of Stevenage, exhibit a 
mall engine of 2-man power called the Syrinx, 
which is certainly compact, and there are some 
-others of no particular importance, but which 
„help to make a tolerably complete collection, 
from which the buyer will have some difficulty 
in making a selection. Hot-air engines are 
shown by Hayward Tyler and Co.; Bailey and 
Co., of Salford; and by the Britannia Company. 
The first-named exhibit the Rider engine, but 
Mossrs. Bailey have a very compact vertical, on 
Lehmann's patent, the horizontal type of which 
woe illustrated in No. 794. In this engine the 
-expanded air is cooled by water, and immediately 
returned to the heating chamber. The Britannia 
Company have two small hot-air engines, one 
driving a lathe ; but those are suitable only for 
, while the Rider and that exhibited by 
essrs. Bailey, though working by gas, are 
adapted for burning any kind of fuel. Of steam- 
engines the chief novelties are in connection 


with the valve-gear, though the compound 
tandem triplex of Goodfellow and Matthews will 
be new to many visitors. It has three sets of 
cylinders arranged radially round the crank- 
shaft, each set consisting of a large and small 
cylinder, through both of which steam passes in 
succession. The pistons are in the form of 
plungers of two diameters, the smaller portion 
working in the high-pressure cylinders, and all 
three coupled to one crank. One eccentric and 
strap, working valves of the piston type, dis- 
tributes steam to all six cylinders. Three of 
these engines are at work driving dynamos, work 
for which they are ially designed. The 
Willans engine as appres in launches is exhi- 
bited at work in the Middle Court, and in the 
electric lighting shed driving a dynamo. A 
curiosity amongst these new high-speed engines 
is the Parson’s four-cylinder exhibited by Kitson 
and Co., of Leeds, for not only does the crank- 
shaft revolve, but the cylinders rotate around the 
shaft at half the velocity of the latter. It isim- 
possible to pive any idea of this engine without 
drawings. Mr. Bumsted, of Hednesford, exhibits 
Chandler's high-speed engine, which is capable 
of driving dynamos direct up to 1,200 revolu- 
tions. The engine is of the type in which the 
paron is of the hollow plunger pattern, coupled 
irect to the shaft by one rod, and is thoroughly 
lubricated by the crank pin itself revolving 
through oil at each turn. The engine is shown 
driving a dynamo at 1,500 revolutions by rope 
gearing, running itself at 750. Heenan and 
Froude exhibit the Tower spherical engine 
opie a a Crompton dynamo. A modelin wood 
will help the visitor to understand this altogether 
novel and ingenious device, which it is difficult 
to explain even with the help of diagrams. 
Amongst the steam engines in the Middle Court 
which are shown in motion, that exhibited by 
D. Adamson and Co., of Dukinfield, will attract 
attention. It isa Wheelock automatic cut-off 
engine, with 16in. cylinder and 3ft. stroke. The 
steam passages are at the bottom to insure 
thorough drainage, and at each end isa bored 
chamber filled with a partially rotating valve, 
which acts like an ordinary slide-valve, placing 
the e in connection with either the steam 
or the exhaust. Between the main-valve 
chambers is a central steam chamber fitted with 
cut-off valves, which give a free opening with 
very small movement. No steam can leak into 
the exhaust without passing both cut-off and 
main valves. Mr. Ogden, of Ashton-under-Lyne, 
also has an attractive exhibit in the shape of a 
„Manchester automatic ive engine, which 
is shown running. The cylinder issimply a pipe 
with flanges. The valves, steam,exhaust, and cut- 
off, are independent of each other, and can be ad- 
justed; the grade of cut-off from no steam to 
three-quarter stroke is under the control of the 
governor. The Corliss gear is silent and 
simple. Marshall and Co., of Nottingham, 
Hornsby and Sons, of Grantham, and Robey 
and Co., of Lincoln, exhibit splendid specimens 
of the semi - fixed compound engines, which have 
found so much favour during recent years. In 
the case of Robey’s engine, it is fitted with 
Richardson's patent electric regulator for main- 
taining a constant electric current en a circuit. 
An electro-magnet acts upon a beavy armature, 
which is attached to a lever that operates a steam 
valve, so that in the event of an accident to the 
lamps, the steam would be shut off, or the speed 
reduced in preportion to the number of lamps 
cut out. This engine is shown driving the ex- 
hibit of the Kirkstall Forge Company, consist- 
ing of their rolled shafting. Specimens are 
shown in all sizes, from Ñin. to 6in., and 20ft. 
long, and they are rolled sostraight, round, and 
true that no turning is required. Couplings and 
adjustable bearings are shewn in connection. 
For this shafting an increase of 20 per cent. in 
torsional strength, and 33 per cent. in flexional 
strength is claimed. Duncan Brothers, of Queen 
Victoria-street, exhibit a compound non- 
condensing launch engine, with Bremme’s patent 
valve-gear for expansion and reversal, a simple 
arrangement which has replaced the ordi 
link-motion in many cases. Howard Lane and 
Co., of 115, Palmerston Buildings, E.C., exhibit 
the Lane sectional steam boiler, and a model 
cylinder boiler with their interior electric lamp 
fittings for observing the action while at work. 
The eyepiece isa fitting containing two pieces of 
glass, and the incandescent lamp is fitted into a 
bulb of thick glass. A Root sectional boiler is 
shown close by, and Galloway and Sons, of Man- 
chester, exhibita boiler similar to those at work, 


with portions of the sides removed so that the 
scum troughs and anti-priming pipe can be seen. 
Durham, Churchill, and Co., of Leadenhall- 
street, exhibit specimens of their well-known 
velometers, and a compound spiral piston pecking 
which is so arranged that the rings will expan 
only to a certain extent, no matter how tightly 
screwed up. The packing consists of a series of 
spirals connected together by short len of 
straight wire, in ofa continuous spiral all 
round the piston. The Venetian Air-valve 
Furnace Bar Co., of Walbrook, exhibit Galley’s 
movable angled feather furnace bars, and the 
Rocking Fire Bar Syndicate also exhibit their 
fire bars with automatic rocking apparatus. 
Several firms show applications of friction 
driving gear for working d os, and Prof. 
J. A. Ewing also exhibits a model of 
his system of 


earing by which power is 
transmitted by rolling friction. Prof. Fleeming 
also illustrates by a large model his nest gearing, 
as it is called, which transmits power by rolling 
friction between drums so arranged as to relieve 
the bearings of direct pressure. We described 
this invention on p. 338, Vol. XXXIX. Mr. 
rear 30 5 Ao eer poe aly 
examples of hi rtable steam-engines specially 
adapted for snail poor USEFS ; and Mr. J. Brady, 
of Radgwick, Sussex, shows a light combined 
traction and stationary engine, weighing 34cwt., 
which is entirely under the control of one person. 
It has two cylinders, and is carried on three 
wheels; but we should like to see it at work on 
rough roads before expressing an Mari of its 
merits as a traction e. Mr. R. M. Marchant, 
of Fenchurch- street, was, at the time of our visit, 
erecting the plant to exhibit his of re- 
turning the exhaust to the boiler, and when at 
work it will doubtless attract some attention as 
an attempt to use steam in the complete circle, 
which, it must be confessed, is not considered 
economically feasible by engineers generally. Mr. 
Kirkaldy, of West India Dock-road, the 
attention of engineers and mechanics to his re- 
markably small surface condensers containing 
spiral coils of cold-water pi which are oer- 
tainly remarkably efficient. Injectors, speed in- 
dicators, and recording instruments are shown 
by several firms, some of them at work 
in connection with the various boilers 
and engines, particularly in the electric- 
lighting shed, and the numerous steam- 
pipes connected to the various engines are in all 
cases coated with some of the non-conducting 
compositions ; Leroy and Co., of Gray-street, 
E., having also at their stand a variety of ex- 
hibits showing what can be done with their com- 
position, and a ial manufacture, which is 
sufficient when only one inch thick. Pulleys are 
shown by several firms, those most noticeable 
being the light varieties made of steel and 
wrought iron, and those with perforated faces, 
which are map podon to enable the belt to take a 
firmer grip. ting is shown in great variety, 
both at the stands of the exhibitors and driving 
various machines ; there are also some belt 
fasteners, but nothing very novel in character. 
Boiler feeders are exhibited in model and full 
size, Fromentin’s being on view in the shape of 
drawi and model at Stand No. 470, while 
mechanical stokers are represented in full size, 
but so far as we have been able to discover none 
of the boilers at work is fitted with one. There 
is undoubtedly much prejudice against mechani- 
cal stokers ; but an examination of those 
exhibited will show that there is no reason 
why fuel should not be automatically fed to a 
steam - boiler. | Lubricators are exhibited 
at the stands, and also in great variety 
on the different engines and machines—Trier 
Brothers showing a good collection of Stauffer’s 
devices, with Akaiser’s mechanism for obtaining 
step-by-step Agg motion in numerical counters 
for machinery. Mr. D. Joy exhibits a moving 
cardboard model of his gear, two sets operating 
the three valves of a triple engine, and a 
quadrant block from a L. and N. W. goods 
engine which has made 48 million revolutions. 
H. and T. C. Batchelor, West Kensington, show 
one of their patent motion drawings in the 
shape of the engines of the Atlantic liner 
America. These drawings are on cardboard, cut 
out and laid over one another, so that the parts 
can be moved to various positions of the motion. 
This group embraces so many exhibits of interest, 
that it is scarcely possible in the available space 
to do much more than indicate what is to be seen ; 
but it contains exhibits which properly come 
under other heads. 
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uges are made by J. Wyke and Co., 
Boston, Mass. The 

3 or 
the tool :—To get the rake of thread of any pitch 
whatever, take a pi 


line C at right angle with Then from line 
O, on line B, measure off half the pitch D, and 
draw line E, which will be the angle or rake re- 


it become 
V-threads, the 


8 

uge as shown in 5. It is then 
set for depth of thread, also for testing thread and 
tool correctly on rest. When cutting square 
, set the gauge to half the pitch by scale, 
5 the depth required as shown in Fig. 
6. The gauge can be used for taking all depths of 

the Franklin Institute Standard threads, 
standard worm threads from the regular standard 
gauges. It can be used for getting equal clear- 
ance when making cutting-off tools, and as a depth 
uge when cutting gears, drilling and planing out 
nents, Soe oma in el also as 5 
angle gauge for man ; ese 
8 o. 1 bas a 
uated scale 2in. long, and can be used for all 
s to jin. pitch. No. 2 has a graduated 
zin. 12 21 . pap 887 for all pitches from 
in. pitch, or for other purposes, as men- 

tioned.— American Machinist. á Í 


THE WAVE THEORY OF LIGHT. 
By Pror. OLrvzR Lopan. l 


T“ a recent issue of the Engineer, under the head 
‘* A Scientific Mistake, is an article asking a 
question, an answer to which it is easy to give. 

writer says VVV 
that unsoundness in the wave theory of light has 
been admitted by teachers or writers of textbooks. 
To a certain extent I am able to gratify him, then ; 
for, though I cannot answer for ail teachers or text- 
boek, I can assure him that the wave theory of 


ding and to ask what is moving, and with w 


also | instead of “mechanicat”’ is 
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light has been felt to be unsatisfactory ever since 
its inception at the beginning of this century. To 
call it unsound ’’ is too strong; to call it un- 
satisfactory’ is what all good teachers are, I 
believe, accustomed to do every time they 5 
it. Let me explain the difference. A wave theory 
of light is certainly and demonstrably true. That 
is to say, light does consist of waves. But what 
does one mean by a wave? A hump on the top of 
the sea? That is one kind of wave, and by no 
means à very simple kind, but it is scarcely the kind 
that constitutes light. But what does one mean 
bya wave? An oscillation or vibration of some 
form of matter? Not necessarily. What then? 
A periodic disturbance? Yes, a disturbance of a 
medium periodic both in space and time. Note the 
definition. Now light indubitably is periodic in 
space and time, and hence it is a wave motion. So 
far all is certain ; and from this certainty alone a 
host of facts, diffraction, &c., &c., are instantly 

licable. But now, when we try to go further, 
t sort of 
motion, we are landed in many difficulties ; and 
pro is impeded, either by want of hypothesis 
altogether, or by cumbrous and artificial ones. 
The natural early view was that the wave motion 
was a material motion just like motions to which 
we were accustomed in sound and other of the 
more tangible phenomena, although minute beyond 


ds, | ordinary recognition. This mechanical view of the 


wave theory, as an actual bodily oscillation of some 
jelly-like substance seems to me doomed. With 
great ingenuity it can be made to account for a 
multitude of the facts, and it apparently numbers 
among its present adherents the magnificent name 
of Sir Wiliam Thomson. I venture to think, never- 
thelese, that it will be abandoned; and the ic 
disturbance which constitutes light will be sought, 
not in the mechanical oscillation of ordinary matter, 
but in the subtle oscillation of the electric medium 
as conj , and more than half-verified, by 
Clerk-Maxwell. Calling a disturbance “ electrical 

rather like calling a 
phenomenon ‘‘ chemical’’ instead of “ physics,” 
when we mean to say we do not understand it; 
bat such a statement means more than simply say- 
ing wo do not understand it—it relegates light to 
a host of more or less familiar phenomena with 
which every day we are becoming better acquainted ; 
it marks its relationship and family in the general 
body of knowledge; and it gives us the assured 
hope that as soon as the nature of electricity is 
better and more intimately known, then will the 
nature of a wave of light also begin to be clearly 
and definitely intelligible. 


TWO NEW TYPE-WRITERS. 


Te new type-writers havo recentiy been in- 
A E. Pask to — ea tho 3 of 
. E. a journalist, is a 8 

writer and manifoiding machine. Pithe “aa 
type-writer consists of a mall brass cylinder 4}in. 
diameter and 2}in. high, the top forming a dial 
around which are engraved two circles of charac- 

the outer cirtle comprising the capital letters 
of the alphabet and the numerals, and the inner 
circle the small letters, signs, and quotation and 
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punctuation marks. Corresponding types are 
carried radially in two horizontal siroki within the 
cylinder, and by pressing a small lever either set 
can be brought into play. Around the edge of the 
dial are a series of countersunk holes correspond- 
ing to the letters against which thoy are radially 
piaca. Attached to a spindle in the centre of the 
ial, and revolving about it like the handle of a 
domestic coffee-mill, is a short lever, on the under 
side of the outer end of which is a pin, which fite 
into the holes formed around the rim of the 
dial. Upon this lever being depressed over 
any letter or figure it causes a correspond- 
ing type to be smartly projected horizontally 
through a small aperture in the cylinder. Inking 
rollers are provided on either side of this opening, 
and, the types having been inked in passing them 
impressions are made on the paper, which is carried 
on a roller in front of the striking point. This 
roller is traversed automatically from left to right, 
and when the end of a line is reached the roller 
and paper are sent back by touching a small N 
w also causes the roller to turn partially round, 
au 5 fresh surface Ae the paper for the 
next line. epressing another stop spaces 
= made se eg Pa words. In a way the 
ine prints a single copy on ordinary paper, 
1 the use of tissue Paper and carbonio sheets 
p alternately it is sta that as many as 20 
perfectly legible impressions can be produced at 
once. 

Another, the invention of Messrs. T. G. and H. 
Daw, consists of a series of levers carrying at their 
outer ends the printing types, both letters and 
figures. These levers are arranged in a circle about 
7in. in diameter, and are actuated by piston-keys 
or plungers placed above them in two concentric 
circles. Upon a piston being depressed by the finger 
the type connected with it is sharply brought from 
the vertical to the horizontal position, each type 
striking a point central to the circle formed 
by the whole; one type only can therefore be in 
effective operation at one time. The types are 
similar to those used in printing—that is, they are 
the reverse of the letter or figure produced, as the 
impression is formed on the under side of the paper 
on which they strike. This paper is carried on a 
cylinder around which carbonic paper is first 
wrapped. The cylinder is automaticaily capable of 
rotation around its axis, and of a horizontal move- 
ment under the point where the types strike. The 
step-by-step rotation takes place as each type is 
imprinted on the paper, a similar step-by-step. 
horizontal movement taking place at the end of 
each line. As each sheet of paper becomes covered. 
with writing it is automatically thrown off from the. 
roller, the latter being at the same time returned to- 
its normal position ready for a fresh sheet of paper. 
On this being placed on the roller the machine is 
ready for the next start. By using several sheets 
of paper and placing carbonic sheets between them 
it is stated that six copies can be produced at the 
same time. The type requires no cleansing, as the 
paper is struck on reverse side to the colouring 
matter, which latter can be easily renewed from & 
roll of carbonic paper placed within the cylinder. 


THE COLOURING MATTERS OF 
FLOWERS AND FRUITS. 


VERY interesting communication has re- 

8 . in the Verhandlungen der 
Physik Med. Gesellschaft zu Wurzburg on the 
subject of the colouring matter in flowers and 
fruits, contributed by Dr. A. Hansen. It appears 
that a relatively mall number of pigments serves 
for the production of the seemingly endless varie 
of colour in flowers and fruits. The white an 
black shades which we encounter there are not due 
to any special colouring matter. White is due 
merely to the reflection of light through colourless 
tissues containing air. Blacks owe their ori 
merely to the dense concentration of violet 
ments. If we set aside chlorophyll green, whi 
rarely met with in flowers, we may ‘the 
three following groupe of colours :—(1) Yellows, 
(2) reds, (3) blues and violets. Hildebrand has 
previously demonstrated that the yellows are 
mostly in combination with the plasmic substance, 
whilst the colours of the second and third group 
are generally found existing in the cell-sap. The 
yellow of flowers forms an insoluble compound 
with fatty matters, as was demonstrated by 
Krukenberg in the animal kingdom under the name 
of lipochrome (this may go far to acoount for the 
general comparative permanence of the yellow 
colours gio of pann and animals). The 

igment, obtained by Hansen in a pure crystalline 

Tinie by saponification with soda and extraction 
with petroleum ether, in ite behaviour with 
li m The spectra of the pigments of 
different yellow flowers agree with each other so 
closely as to lead to the conclusion of their mutual 
identity. Between the F and G lines there occur 
two absorption bands, which do not, however, 
always occupy exactly the samo position. The solu- 
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tions are not fluorvescent. Orange is formed by a 
denser deposit of the yellow pigment. Thus the 
colour of the rind of an orange is due to the same 
igment as is found in the yellow flowers of 
e repens (butter- cup, e The 
colour of yellow dahlias and of lemon rind is not a 
lipochrome. It is soluble in water, and behaves 
differently both chemically and n 
displaying, for instance, no absorption bands. It 
is very similar to the pigment of Athalium 
srpticum (the yellow fungus or mould on rotten 
wood) examined by Krukenberg. 
+ The reds of flowers may be reduced to a single 
pigment—the rose-dye of roses, carnations, peonies, 
&c. Itis soluble in water, and is decolourised in 
alcohol, probably in consequence of dehydration. 
On the addition of an acid the colour is restored. 
The spectrum displays a broad absorption-band 
between D and F. The varying intensity of the 
colours of roses, carnations, and peonies depends 
probably on the presence of acids. The scarlets 
and brick-reds of poppies, scarlet lilies, the berries 
of the dog-rose, &c., are produced by the simul- 
.tanoous presence of lipochrome. 

The blue and violet pigments turn pale also in 
alcohol. The solution is reddened by the addition 
of an acid, as was noticed by Fremy and Marquardt. 
They assumed, therefore, that the red colours were 
merely blue pigments modified by acids. Hansen, 
on the other hand, holds that the blue and violet 
colours are derivatives of the red. In favour of 
this view is the fact that certain blue and violet 
flowers (Boraginee) are at first red. The flowers of 
Erica cinerea (pine-leaved heath) are on opening 
red, but turn more te a violet on fading. On the 
contrary, the corolla of many fuchsias passes from 
a bluish violet to a red. Salts of iron turn the red 
of peony flowers to a violet. It is well known that 
gardeners can produce blue Hortensias by adding 
iron to the soil. Peony red is turned to a violet by 
the addition of sodium phosphate, and 
quantities of the same reagent render it blue. The 
spectrum of the blue and violet pigments has two 
absorption bands between D and J. These pigments 
also may be combined with lipochrome yellow, they 
producing the colour of the berries of Ampelopsis 
{Virginian creeper). Hansen does not refer to the 
red, blue, and violet colour granules which occur 
here and there in flowers and fruits. He assumes, 
therefore, only four fundamental pigments —soluble 
yellow, oe yellow, flower - red, and 
chlorophyll green. He opposes the view that all 
colours are derived from chlorophyll green, since 
their specia do not agree. The change of colours 
of green fruits and green leaves in autumn he 
accounts for by the destruction of the chlorophyll, 
and either the simultaneous formation of new 
pigments, or the unmasking of lipochrome which 
existed previously, but which was concealed by the 
chlorophyll. Brown decomposition products cor 

operate in the production of the autumnal colours. 


ELECTROTYPING. 


HIS eminently useful application of the art of 
electrotyping originated with Volt, Cruick- 
shank, and Wollaston about 1800 or 1801. In 1838, 
Spencer, of London, made casts of coins and cast 
in intaglio from the matrices thus formed ; in the 
same year Jacobi, of Dorpat, in Russia, made casts 
by electro deposit, which caused him to be put in 
charge of the work of gilding the dome of St. Isaac 
at St. Petersburg. Electroty ing for the purposes 
of printing originated with Mr. Joseph A. Adams, 
a wood-engraver of New York, who made casts 
(1839-41) from woodcuts, some engravings being 
printed from electrotype plates in the latter year. 
Many improvements in detail have been added 
since, in the processes as well as the appliances. 
Robert Murray introduced graphite as a coating for 
the forme moulds. He first communicated his dis- 
covery to the Royal Institution of London, and 
afterwards received a silver medal from the Society 
of Arts. i 
Blackleading the Forme. 


The process of electrotyping is as follows: The 
forme is locked up very tightly, and is then coated 
witha surface of graphite, commonly known as 
blacklead, but it is a misnomer. This is put on 
with a brush, and may be done very evenly and 
speedily by a machine in which the brush is reci- 
procated over the type by handwheel, crank, aud 
pitman. A soft brush and very finely powdered 
graphite are used; the superfluous powder being 
removed, and the face of the type cleaned by the 
palm of the hand. 


Takiog the Mould. 


A shallow pan, known as a moulding pan, is then 
filled with melted yellow wax, making a smooth, 
even surface, which is blackleaded. The pan is 
then secured to the head of the press, and the forme 
placed on the bed, which is then raised, delivering 
an impression of the type upon the wax. The 
is removed from the head of the press, placed on 
a table, and then built up, as it is termed. i 
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is sufficiently thick it is taken from the bath, the 


the sulphate of copper bath is to cause a rapid de- 
the tin, the latter being seized by the oxygen, while 


expeditious process consists in dusting fine iron 
filings on the wet graphite surface of the wax 


sulphate of copper. 
the contact 
acid leaves the cop 
sulphate a solution which floats off, while the copper 
is freed and deposited in a pure metallic form upon 


tinge with marvellous rapidity. The electric- 
connection gripper is designed to hold and sustain 
the moulding pan and make an electric connection 
with the prepared conducting pan of the mould 
only, while the metallic pan itself is out of the 
current of electricity, and receives no deposit. 


wax mould, is just as minutely correct in the lines 
and points as was the wax mould and the original 


coloured and bright on its surface, has now to go to 


shaved and trimmed down to fit the wood blocks, 
which are made in the other department. 


iuteresting to see self- working machines planing the 


This 
consists in running wax upon the portions where 
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large spaces occur between type, in order that 
corresponding portions in the electrotype may not 
be touched by the inking roller, or touched by the 
sagging down of the paper in printing. 


Making the Deposit. 


The wax mould being built, is ready for black- 
leading, to give it a conducting surface upon which 
tho metal may be deposited in the bath, super- 
fluous blacklead being removed with a bellows. 
Blacklead, being nearly pure carbon, is a poor 
conductor, and a part of the metal of the pan is 
ecraped clean, to form a place for the commence- 
ment of the deposit. The back of the moulding is 
waxed, to prevent deposit of copper thereon, and 
the face of the matrix is wetted to drive away all 
films or bubbles of air which may otherwise be 
attached to the blackleaded surface of the type. 


A New Foreign Process. 


The galvanoplastic process of M. Coblence for 
obtaining electrotypes of wood-engravings is as 
follows: A frame is laid upon a marble block, and 
then covered with a solution of wax, colophane, and 
turpentine. This mixture on the frame, after 
cooling, becomes hard, and presents a smooth, even 
surface. An engraved wooden block is then placed 
upon the surface of the frame and subjected toa 
strong pressure. The imprint on matrix in cameo 
having been coated with graphite, is then placed 
vertically in a galvanoplastic bath, and a cast, an 
exact reproduction of the wood-engraving, is ob- 
tained. The shell is then backed with type metal 
and finished in the usual way. Frinler and 
Stationer, 


The mould is then placed in the bath, containing 7 7 
a solution of sulphate of copper, and is made a part SCIENTIFIC SOCIETIES 
of an coe arem, an 1 85 is mao eee 105 — 

zinc element in the sulphuric acid solution in the 

other bath. A film of copper is deposited on the ROYAL METEOROLOGICAL 
blacklead surface of the mould, and when this shell SOCIETY. 


wax removed, the shell trimmed, the back tinned, 
straightened, backed with an alloy of type-metal, 
then shaved to a thickness, and mounted on a block 
to make it type-high. 


A recent improvement has been introduced, in 
which there is added finely pulverised tin to the 
graphite for facing the wax mould: the effect in 


HE usual monthly meeting of this Society was 
T held on Wednesday evening, the 20th inst., 
at the Institution of Civil Engineers, 25, Great 
George-street, Westminster; Mr. R. H. Scott, 
F.R.S., President, in the chair. 

Dr. H. Dobell and Mr. J. N. Longden were 
elected Fellows of the Society. 

The following papers were read :—(1) “ The 
Temperature Zones of the Earth considered in Re- 
lation to the Duration of the Hot, Temperate, and 
Cold Period, and to the Effect of Temperature 
upon the Organic World,” by Dr. W. Koppen, 
Hon.Mem.R.Met.Soc. (2) ‘* Velocities of Winds 
and their Measurement, by Lieut.-Col. H. 8. 
Knight, F. R. Met. Soc. The author, after descri 
the various ways of ascertaining the direction: 
velocity of the wind, makes several suggestions 
for the improvement of Robinson’s anemometer. 
(3) “Oa the Equivalent uf Beaufort’s Scale in 
Absolute Velocity of Wind,” hy Dr. W. Kop 
Hon.Mem.R.Met.Soc. The author refers to Mr. 
E. Harding’s paper read before the Society in 
December last on the anomalies in the various 
wind velocities given by different authors as equiva- 
lents for the numbers in Beaufort’s scale; and, as 
illustrating the point, calls special attention to the 
want of agreement between the velocities obtained 
by Mr. Scott and those subsequently obtained b 
Dr. Sprung and confirmed by himself. (4) “Nol 
on a Peculiar Form of Auroral Cloud seen in 
Northamptonshire, March 1st, 1885, by the Rev. 
James Davis. 


position of copper by the substitution of copper for 


the copper is deposited upon the graphite. The 
film is after increased by the usual means. Kuight's 


mould, and then pouring upon it a solution of 


Stirring with a brush expedites 
, and a decomposition takes place; the 
per and forms with the iron 


the graphite. The black surface takes on a muddy 


Baoking-up. 
The thin copper-plate, when removed from the 


page of type. But it is obvious that the copper 
sheet is no use to get a print from. You must have 
something as solid as the type itself before it can be 
reproduced on paper. So a basis of metal is affixed 
to the sopper film, and this again is backed up with 
wood thick enough to make the whole type-high. 
To get this, a man melts some tinfoil in a shallow 
iron tray, which he places on the surface of molten 
lead, kept to that heat in square tanks over ordi- 
nary fires. The tinfoil sticks to the back of the 
copper, and on the back of this is poured melted 
type-metal, until a solid plate has been formed, the 
surface of which is the copper facsimile and the body 
white metal. The electro metal plate, copper 


Atmospheric Electricity. — Professor Pal- 
mieri, of the Vesuvian Observatory, has recently 
published some observations of interest on atmo- 
spheric electricity. In clear weather the atmo- 
spheric electricity is usually positive, if negative a 
downfall of rain, &c., may be inferred to be going 
on at some little distance. There is a maximum o 
atmospheric electricity at 9 a.m., another soon after 
sunset, which often continues during a great part 
of the night. A minimum takes place before day- 
break, and another in the afternoon. This 
periodicity is, however, disturbed by atmospheric 
movements. When the maxima are very pronounced, 
cloudy weather often follows. If the sky becomes 
overcast the electric indications grow stronger, and 
if at the time of the evening maximum the relative 
moisture increases with a heavy dew, maxima of 
special duration and intensity may be ex i 

he assumption that atmospheric electricity be- 
comes stronger with altitude is not borne out by 
the Vesuvian observations. Lower potentials are 
generally observed on hot summer days; in spring 
and autumn the indications are stronger ; in winter 
they are uncertain. On cloudy days the potential 
is less intense, but positive; during rain the potential 
increases. A rain zone is positive but surrounded 
by a negative zone, which again is surrounded 
a zone of positive electricity. According to Palmien, 
there is no thunder and lightning without rain.— 
Engineering. 


To Clean Marble.—Brush the dust off, then 
apply with a brush a good coat of gum-urabic about 
the consistency of thick mucilage, and expose it to 
the sun or wind to dry. In a short time it will 
peel off. Ifallthe gum should not peel off, wash 
it with clean water and a clean cloth. If the first 
application does not have the desired effect it should 
be tried again. Another method is to rub the 
marble with the following solution: ł}lb. of soft 
soap, ilb. of whiting, and one oz. of soda, and a 
piece of stone blue the size of a walnut; rub it over 
the marble with a piece of flannel, and leave it on 
for twenty-four hours, then wash it off with clean 
water, and polish the marble with a piece of flannel 
or an old piece of felt; or take two parts of com- 
mon soda, one part of pumice-stone, and one part 
of fine-powered chalk, sift it through a fine sieve, 
and mix it with water, then rabit well over the 
marble, then wash the marble over with soap-and- 
water. 


the finishing-room. 
Here are two departments. In one the plates are 


Some of 
these operations are done by hand, but it is very 


sheets of metal to precisely the required thinness 
with mathematical exactness. A pointed tool is 
set to a certain pitch, and the plate of metal is 
made to revolve in such a way that one continuous 
curl shaving falls until the whole surface (back) 
has been planed perfectly true. The wood blocks 
are treated in the same way, after being sawn into 
the required sizes by a number of circular saws. 
Another set of workmen fit and join the metal to 
the wood, trim the edges, and turn the blocks out 
type-high and ready for working on the printing 
prees. 
A Wet Blackleading Process. 


In Messrs. Harper’s establishment in New York, 
an improved wet process of blackleading is adopted. 
The wax mould is laid face upward on the floor of 
an inclosed box, and a torrent of finely pulverised 
graphite suspended in water is poured upon it by 
means of a rotary pump, a hose, and a distributing 
nozzle which dashes the liquid equally over the 
whole surface of the mould. Supertiuous graphite 
is then removed by copious washing, an extremely 
fine film of graphite adhering to the wax. This 
answers a triple pupon ; it coats the mould with 
graphite, wets it y for the bath, and expels air 
bubbles from the letters. This process prevents 
entirely the circulation of blacklead in the air, 
which has heretofore been so objectionable in the 
process of electrotyping. 
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SCIENTIFIC NEWS. 


—+-oo——- 


A astronomers all the world over, 
and our readers in particular, will regret 
to hear of the death of the Rev. Thomas William 
Webb, M.A., which took place last week after a 
short illness, Mr. Webb graduated at Magdalen 
Hall, Oxford, taking his bachelor’s degree as second 
class in mathematics in 1829. He was admitted 
to priest’s orders in 1831, and after having held 
& minor canonry and the precentorship of Glou- 
cester Cathedral with sundry curacies, he was 
instituted to the vicarage of Hardwick in 1856, 
and made the name of that place famous as the 
residence of the author of “ Celestial Objects for 
Common Telescopes.” A few years ago Mr. 
Webb was appointed a prebendary of Hereford 
Cathedral ; but it is as a contributor to the records 
of observational astronomy that he will be most 
widely remembered, for we suppose there are 
few owners of telescopes who, reading the 
English languago, have not Webb’s „ Celestial 
Objects ” in their library. Mr. Webb joined the 
Royal Astronomical Society in 1852, and had, we 
believe, completed his 78th year. 


A portrait-medallion of the late Mr. Peter 
Squire was last week unveiled in the Pharma- 
ceutical Society’s house in Bloomsbury-square 
by Sir Spencer Wells, Bart., in the presence 
of a notable gathering of members of the medical 
oer a To Mr. Squire we are mainly in- 

bted for the British Pharmacopeia, and when 
anzsthesia was first practised in this country he 
constructed the apparatus used in the initial 
Operation—apparatus which is now in the 

useum of University College. Mr. Squire was 
one of the founders of the Pharmaceutical 
Society, three times president, and for 27 years 
its examiner in botany. ' 

The success achieved by MM. Henry in the 
production of star-charts by photography with 
the aid of provisional apparatus, determined 
Admiral Mouchez, director of the Paris Observa- 
tory, to grant the requisite order for a large 
instrument specially constructed for the work. 
The results of some preliminary trials with this 
apparatus have been recently reported to the 
Academy of Sciences, Admiral Mouchez express- 
ing the opinion that the problem of constructing 
celestial charts, including all stars down to the 
15th magnitude, is now solved, The minimum 
times of exposure required to secure impressions 
of stars visible to the naked eye vary from ‘01 to 
5 of a second; for 12th magnitude stars, 2m.; 
and for the faintest stars obtained (15th and 16th 
magnitude), Ih. 30m. The images are perfectly 
distinct, about 2,800 stars being discernible on 
one plate of 0:25m. surface. The report on the 
observatory for 1884 contains a chart of part of 
Perseus, reproduced from the photographic plate 
by heliogravure. MM. Henry have, we believe, 
obtained the best results with gelatino- bromide 
plates. 

M. Stephan contributes to No. 2661 of the 
Astronomische Nachrichten a catalogue of places 
of 100 new nebulw discovered and observed at 
Marseilles during the last two years. The places 
are given with great accuracy for the epoch of 
1885, and short descriptive notes referring to 
brightness and form accompany them. This list 
continues that published in No. 2502, which 
contains 96 nebulæ discovered in 1879-82. 


The dome for the observatory erected by M. 
Bischoffsheim at Nice is finished, and will pre- 
sumably be in place shortly. The dome will rest 
on water carried in a trough round the observa- 
tory room, the edge of the dome being shaped so 
as to form a reservoir for air—a plan said to be 
so perfect that one person will be able to move 
the great weight completely round the horizon. 
There is a risk of the water freezing, hut frosts 
are rare in Nice; still, experiments are to be 
made shortly, and in view of the effects of corro- 
sion with salted water it is probable that some 
other floating medium will eventually be adopted. 
75 dome is 22m. diameter —a little more than 


The subject of the address which Prof. W. 
Grylls Adams will deliver during the forth - 
coming meeting of the British Association is 
the Electric Light and Atmospheric Absorp- 
tion.” 

The statue of Darwin by Mr. Boehm has been 

laced in.the great hall of the Natural History 

useum. South Kensington, and will be unveiled 
early in June by the Prince of Wales. 


The Fishmongers’ Company have made a grant 
of £2,000 to the Marine Biological Association 
£1,000 to be paid this year, and £200 per annum 
for the next tive years. 


Mr. F. O. Bower, the lecturer on botany at 
South Kensington, has been appointed to succeed 
Prof. Bayley Balfour in the regius chair of 
botany at Glasgow. 


Dr. Kleiber, of St. Petersburg, has published 
the results of the investigations made by himself 
and Dr. Keller as to the augmentation of the 
earth’s mass by meteors reaching it from space. 
On an average it is said that a single observer 
will see about 10 meteors per hour. A single 
observer, however, does not command the whole 
of the sky above his horizon—actually only about 
23 per cent. of it; but combining a series of 
separate deductions, it would appear that 
about 450,000 meteors fall on the surface of the 
whole earth each hour. The average weight of 
a meteor, it is shown, may be taken at five 
grammes ; whence it follows that the earth 
receives hourly not less than 4, 960 lb. of foreign 
material. 


In a congregation held at Cambridge Uni- 
versity last week, it was resolved to raise by way 
of loan the sum of £70,000 for the erection of the 
proposed new chemical laboratory and the 
Sidgwick Geological Museum. 


The Seventy-first Annual Report of the Council 
of the Royal Geological Society of Cornwall is 
issued with part 7, Vol. X. of the Transactions. 
Amongst the papers there is an interesting de- 
in 15 n of the raised beachesof Plymouth Hoe, 
by Mr. R.N. Worth, and an important contribu- 
tion by Mr. F. W. Millett, on the fossil foramini- 
fera of the St. Erth clay pits, The most noticable 
feature in this deposit is the complete absence of 
arenaceous forms of foraminifera; but taken as a 
whole, such forms as have been recognised indicate 
a fauna such as might be found in the shallow 
seas of a subtropical climate. In all probability 
they belong to the Tertiary period, but that point 
cannot be settled without further investigation. 


Col. Murdoch Smith, R.E., has been appointed 
director of the Science and Art Museum, Edin- 
burgh. 


It is stated that while excavating at the Dum- 
fries Gasworks the workmen came upon a bed of 
peat in which are imbedded the trunk of a 
Scotch fir, 6ft. in height, with the bark upon it; 
pieces of elm, oak, and hazel, with nuts and 
cones, broken antlers, and various coleopterous 
remains. In a quantity of the moss placed under 
glass the cranberry and other poe have Se 
to germinate after a noop of centuries. is 
spot, which is now in the heart of the town, is 
supposed to have formed part of the bed of a loch 
in pre-historic times, and three centuries ago a 
mill-dam was constructed at the place, which 
was then a morass. The bed of conglomerate on 
which the peat and other top layers rest has been 
found to contain large fragments of red granite, 
a rock which is not known to exist in the imme- 
diate vicinity, 

Ata recent meeting of the Royal United Ser- 
vice Institution, Mr. F. A. Gower delivered a 
lecture on aërial warfare by means of torpedoes. 
He proposes to construct aërostats, to them 
from reservoirs cf compressed bydrogen, and to 
send them up when a favourable wind would 
enable the aëronaut to drop 100lb. shells of gun- 
cotton into the midst of an army or into fortified 
towns. 


At the Inventors’ Institute last week Mr. 
Reckenzaun read a paper on “ Electrical Tram- 
cars, in which he described a car worked by 
secondary batteries. For the car there are two 
motors, each capable of working up to nearly 
9-horse power, and weighing 420lb. Each motor 
is carried separately upon a small bogie, in such 
a way that each bogie forms a small locomotive 
engine, upon which the car rests, One axle of 
each bogie is a driving axle; thus are actuated 
four small driving wheels. The speed of the 
motors is high, about 1,000 revolutions per 


minute when the car is running at seven miles | po 


an hour. The gearing employed is a worm on 
each motor shaft, and worm-wheels on the driving 
axles, giving a ratio of about 1 to 12. This 
worm gearing is incased, and the wheels work in 
oil, the lubrication being perfect. The variation 
of speed and power is obtained by means of a 
compound switch, which arranges the motor cir- 
cuits so that the machines shall work in series, in 
parallel, or singly; thus the resistance of the 


circuit being varied, the power and speed vary 
accordingly. When a greater range of speed is 


desirable, the motor circuits are still further 
divided by arranging the field magnet wires 
apart from the armatures. This obviates cum- 
bersome gearing. 


The Ruapehu, of the New Zealand Shipping 
Company’s line, has just made the fastest run 
home on record from New Zealand, having ac- 
complished the distance in 36 days 15 hours. 
The Tainui, of the Shaw-Savill line, left one day 
before the Ruapehu, but was detained 274 hours 
longer at Rio, and reached Plymouth two hours 
after her rival. This is bringing ocean travel to 
the regularity of the railway. 

At the recent meeting of the American 
National Academy of Sciences, Prof. Rowland 
stated that the value of the ohm, as corrected 
by his experiments, came out as equal to 1062 
centimètres of mercury one millimétre square. 


The Edison Electric Light Company have 
commenced several ‘suits in New York against 
alleged infringers of Edison's patents for incan- 
descent electric lighting. Mr. Edison, it should 
be stated, claims to be the inventor of the only 
means for making the incandescent light prac- 
tical, ‘‘ Before me, everybody who had experi- 
mented in that direction endeavoured to employ 
conductors of a low resistance. I took exactly the 
opposite course, working with conductors of high 
resistance. Subdivision and high re- 
sistance are my discoveries, and the great prin- 
ciples upon which my patents are based.” Mr. 
Edison says that the phrase “ filament of carbon 
was unused until he adopted it, or rather in- 
vented it. 


M. Fouqué has recently read before the French 
Academy of Sciences an important paper on the 
earthquake which occurred in Spain last De- 
cember. He shows that the epicentre —that is 
to say, the portion of the surface vertically above 
the centre of disturbance—was situated between 
Chorro and Zafarraya, in the Sierra Tejeda. In 
seeking to determine the depth of the seismic 
focus, or subterranean centre from which the 
earthquake shocks were propagated, M. Fouqué 
rejects the famous method of Mallet, which was 
applied to the Calabrian earthquake of 1857, and 

that of Seebach, applied by Von Lasaulx to 
the disturbance at Herzogenrath in 1873. In 
place of these he suggests a new method of ex- 
treme simplicity, and requiring for its execu- 
tion no other instrument than a seconds watch, 
by which the interval is observed between the 
subterranean sound and the shock which follows 
it. In explaining the origin of the Andalusian 
earthquake, M. Fouqué inclines towards the old 
volcanic hypothesis, and rejects the supposition 
that it was connected with any shrinkage conse- 
quent on secular cooling of the earth’s crust. 


THE Natural Gas Company of Bowling Green, 
Ohio, have struck a wonderfal vein of gas in their 
second well. The 5 of gas threw mud and 
water out of the well. It is claimed to be the largest 
flowof gas ever struck, and the amount is estimated 
at one and a half million feet per day. 


Indelible Stamping Ink.—For an indelible 
stamping ink, M. E. Johanson, of St. Petersburg, 
ives the following for marking textile materi 
ya stamp: Twenty-two parts of carbonate of 
soda are dissolved in eighty-five parts of glycerine, 
and triturated with twenty parts gum arabic; in a 
small flask are dissolved eleven parts of nitrate of 
silver in twenty parts of officinal water of ammonia. 
The two solutions are then mixed and heated to 
boiling. After the liquid bas acquired a dark 
colour, ten parts Venice turpentine are stirred into 
it. The quantity of glycerine may be varied to suit 
the size of the letters. After stamping expose to 

the sun or apply a hof iron. 


The Largest Steam Engine.— What is said to 
be the largest stationary engine in the world is in 
Lehigh County, Pennsylvania, at the famous zinc 
works at Friedensville. The engins is known as the 
President, and as now run, with sixteen boilers, is of 
§,000-horse power; with double the number of 
boilers the capacity of the engine is 10,000 horse 
wer. There is no pumping engine in the world 
that can be compared with the monster. At every 
revolution of its ponderous wheels it throws outa 
little river. The number of gallons of water raised 
every minute is 17,500 ; twenty-eight tons of buck- 
wheat coal are consumed by the boilers every day. 
The driving wheels are thirty-five feet in diameter 
and weigh forty tons each. The sweep rod is 
forty feet long, the cylinder 110 inches in iameter, 
and the pistom rod eighteen inches in diameter, 
with a ten-foot stroke. 
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„ HEROULIS—MR. GAUDIBERT’S 


BUBNHAWM’S DOUBLE STARS, 
Eo. 


[24270.]—THE angle and distance of Z Herculis 


~in letter 24226, about which F. R. A. S.“ inquires 
in letter 24249, page 256, were given from calcula- 
tion, not observation. I am rised at 
F. R. A. S. “s repeated failures to seo this object 
‘with 4ġin. aperture; but possibly the i 
tho reasons set forth on page 167 of the XXXVth 
volume of the Memoirs of the R.A.S., though I 
should have thought that, with the a A 
the small star would have been clear of the diffrac - 
tion ring. The late Mr. Fletcher measured the 
angle of & Herculis on six evenings in 1851, when 
the comes was in exactly the same position as at the 
present time, with a telescope of eras the same 
size as that employed by F. R. A. S.“ Dawes saw 
it elearly divided with his 3-8in. refractor, when 
the distance was considerably smaller than it is 
now, and measured it at noonday with 6}in.; 
while I see, on glancing over Vol. VI. of the 
Notices, which happens to be bound up with my 
copy of Vol. XXXV. of the Memoirs, that Mr. 
Burr saw the pair well separated on the 19th of 
May, 1858, with only 3jin. aperture. The dis- 


day or two ago the following unpublished 
measures of this pair ina letter from the dis- 
tinguished Italian astronomer, Prof. Schiaparelli. 
96:05° : 1:515" : 15r : 1883-57 
90°72 : 1636: 9n: 1884°58 
The results of the separate night’s measures of 
distance in 1884 are as follows:—~ 
'1°492" : 1884°653 
1°707 : 558 
1:761 : 567 
1°725 : 578 
1°642 : 583 
1-648 : 586 
1:558 : 589 
1:642 : 591 
1:552 : *605 


The air was not good when the first measure was 

~ made. Prof. Schiaparelli has not commenced his 

measures of this star during the present year as 

yot, but I have received the following measure on 
one night from Mr. Tarrant: 


90˙0˙: 1:77 : 1885°37 
This measure is marked od.“ Probably 
the distance gi 
too small. 
teen with 3jin. e 
iaparelli gave 1:380” for the 


I notice that Mr. Gaudibert split this 1882 
Ten side aperture of his 8}in. reflector ; and 
that Mr. Gardiner divided it in June, 1880, with 
Shin. of a Zlin. refractor (“ E. M.,? Vol. XXXII. 
p. 378; Vol. XXXV. do not think, 


p 546) 
therefore, that Beta is labouring under any 


mistake as to his having seen the comes with a 4in. 
Wray this year. 


The first portion of Mr. Gaudibert’s letter (24224, 
. 233) has, I think, already a 
was about 200° in December last; what is 


he must be mistaken in the supposed elongation of 
85 Pegasi. The comes is very small, not brighter 


than 18 mag. in Herschel’s scale according to the 
mean of 9 estimations by its discoverer (who, with 


such a 
cular knowledge and otpor lanni of the 


OB-. 
SERVATIONS OF DOUBLE STARS— 


ppeared on p. 261 of 
ol. XL., and I replied to it on p. 298 of the same 
volume. I presume that the angle of ô Equulei 
the star 
S. of it to which he sees a distant comes? I think 


the exception of Prof. Hall with the 26in. at Wash- 
ington, is the only observer who has TETA 
and the distance being lees than 0:6”, it co d 
hardly be perceptible as an clongation of a sixth- 
magnitude star with only 8łin. aperture. More- 
over, the angle was certainly not 310° at the end 
of last year. Iam surprised that while Mr. Gau- 
dibert appears to see such excesaively difficult pai 

as 64 Pegasi, 126 1 B. A. C. 6762, B Delphi 

ò Equulei, £o., without much trouble, though such 
objects might be supposed to be theoretically far 


ahe | beyond the grasp of a 8}in. mirror, yet he fails to 


see such com tively easy pairs as 7 Tauri, 
£. 3121, and Canim distinctly double. Sch. 
found 25°8°; 0°45” for E. 3121 in 1882:31, the 
stars being in contact or divided at times 
with the 8 6in. refractor, power 690; the 
angle should now be about 35°, and the distance 
0:55". Of 26 Can. Ven. Schiaparelli writes :— 
t‘ Questa stella, esaminata da me più volte nel 1876, 
mi era sembrata semplice. Soltanto il 5 Giugno 
1876 vidi il satellite uscire fuori dalla luce della 
stella principale, da cui teriormente si venne 
poco a poco allontanando.” Da. found 161:77° : 
0:748” : 4" : 1878°41; Sch. 151°28° : 0:70": 8» : 
1882:45, the stars being ‘‘ ben separate” in only 
moderate air in 1881 and the following year. The 
angle should now be about 1485, and the distance is 
not under 0°70". Mr. Perry’a distances are fre- 
quently much too small; but Mr. Gaudibert has 
overlooked Mr. Perry’s measure (0:6) in 1883:42. 
The angle of 42 Come can never be 130° ; it is now 
about 6°, and the distance is certainly under 0°25”. 
The angle of 32 Orionis is probably nearer 195° than 
165°, that which Mr. Gaudibert gives for w Leonis 
is about correct ; the position and distance calculated 
from Do.’s first elements are 93°52 : 0 66“; but this 
angle is probably too small, and the true one is 
nearer 103°. Ido not know the quoted measures 
of 64 Pegasi in 1880; Mr. B ’s measures 
of O. Z. 234 are the latest I have seen. De. found 
only a doubtfal elongation on two nights in the 
spring of 1877 in 139° and 116°; while Sch. found 
it ce many times in 1875 and 1877. He 1 
a prolongation of the disc in the direction of 133° 


whether they are sically or only optically double. 
i 305), ph Kadroda y 


A 


605), 6 Se ’ 
A. C. 6480 (G 648), N ah ore T 

290), 78 P .d. C. 1), 27 i 90). 
5 old be gte to ) Mr. G. l ) 


1 sh 
70 


11-0; 337°7° : 1-52": 1878°2, and it seemed unchanged diameter 


icular attention to the close 
pair, Ceti 82 (3 395). In the case of this star the 
p-m. is no less than 1:355" annually, about the same 
as that of 85 Pegasi ; and as the 


as the pair would otherwise 6 
, 6:0 ali time of 


55 
or 1885-0 is Oh. 3Im. 268. South 
è „ 5 Argis (8 101) is Sten (087 
wi considerable pro motion 37% 
Bnarit has also been 


and those of B 290 and 648 rather less. : 
“Garrison Gunner's ee p. 233) ad- 
ifficulty. It would 


siderably closer than that indicated by his own 
formula—e g., he saw 7 Coronœ somp etely divided 
with his 33 in. Dollond in May, 1831, the distance 
then being only 0 88". 

H. Sadler. 


May 22nd. 
P.S. — Dr. Eugelmann gives the following 


measures of 25 Can. Ven. with the 8in. Alvan Clark, 
at Leipsic : — 


151°37° : 0:802” : 6" : 1883 43 


pair was discovered | the fiel 


H (& O) 2091. (H 2529). 

[24271.J]—I sawp a rough sketch of this interest- 
ing obj V Peters 
Chart most iy supplied by Mr. Sadler, was 
found without difficulty on the night of April the 
16th, and has been systematically o since. 
The weather of late been most unfavourable 
for delicate work, only three nights va, 2ist 
April and Ist and 2nd May yielding any really 
satisfactory results. WED ogari o o close pair, 
Aa, Ihave never been able to obtain any definite 
evidence of its duplicity, partly from want of light, 
and also = a most difficult object to foous ; 
still, there ways been a appearance 
about it, p. and f., 200 I have little doubt a larger 
aperture would show the P.A. of the small star to 
be about 90°. The star B is very nebulous; in fact, 
immersed in the S. edge of the nebula, giving it the 
appearance on some occasions of a et. 


com 
On this account any estimate of its magnitude 


Ca 


must be most uncertain. The star C, alth 
noted as ect ee by Burnham 


the 18}in. at 1879, was most obvious oa 
the 21st April and 2nd May, and was estimated at 


e outlyin several of which are in 
V 
measuring the motion 
micrometrically, as the angle seems unaltered. 
my 10}in. Calver has been used ; 
wers 60 to 320. Allow me to thank Mr. 
udibert for his interesting letter, but I would 
int out that the elements of 42 Come give for 
this year P.A. 5°, dist. 0°13". I have obi a 


reach of my instrument, fine iver though it is. 
Kenneth J. Tarrant. 
Letchford House, Pinner, May 15. 


THE SEPARATION OF DOUBLE STARS. 


124272.]J— Mur thanks to “A Fellow of the 
Royal nomical Society ” for his reply, and for 
the table of measurements of star discos. From it 
I sanar ae 55 ee Mery 
directly as the aperture, the power g constan 
I 5 that those 3 were made 

the same object- glas ped down. Would 
% F. R. A. S.“ kindly sy if a different result would 
bave been obtained if object-glasses of various 
focal aaa pe had been used ; also, if the 

press deep eyepiecing as we may, we 
always have oue state in contact,’’ means that the 
aperture being constant, the diameter of the star 
discs varies directly as the power? I mention this 
because I have been under the impressio 
to my limited Spons 
highest power), t star dieos were am 
ratio wholly incommensurate t 

ifying power. The impression has been 
strengthened by Sir W. Herschel’s measurement of 


May 29, 1885. 
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2 


rin. diam. ; power 2,010, jin. diam 

There isa seeming contradiction here. Is it caused 
eke, an an 

an error on H.’s part from want of 

instruments of precision for measuring, or what ? 

This morning I was truly gri to learn, 
from the obituary notice in the Times, the loes 
we have all sustained by the death of the Rev. T. 
W. Webb. Though most of us were bably 
unacquainted with him, even by sight, am sure 
we shall all miss him as a personal friend, so well 
did we know him by his work. 

May 25th. Edward M. Nelsoa. 


ASTRONOMICAL. 
[24273.]— You will remember that I announced 


a Lyte vie. 7ft. Newtonian, 61 ap., power 460, 


the discovery last year of two new comites to 39 
Draconis. beg to announce the discovery on 
April 23rd_of a third comes still nearer to the 


oe. I. This one is about 36’ distant and 260° or 
O° . It is thus lees than half as distant as the old 
well-known comes. It seams remarkable this star 


should have escaped notice so long, as it was visible 
in mconlight both on the 23rd and 24th with 9in. 
mirror. Edwin Holmes. 


ORIGIN OF COMETS. 


124274.]J—Ix your summary of the proceedin 
of the Li | Astronomical Socie Mr. Dennis 
is ted as giving reasons why a cloud o 
meteors ejected from a planet, so as fo move ina 
cometic orbit round the sun, might ultimately be 
3 form a ring of meteors. No possible 
objection can be raised do Mr. Denning’s argument 
so far ; but whether the total mass of meteors, say 
in Tempel’s meteor-comet, might not be so great 
as to render its planetary origin improbable, as 


Mr. Sutton sup it is not easy to say. 

Bat I fail to erstand why any comets, or 
comet-systems, are supposed to arise from planetary 
eruptions. It is impossible, of course, to prove the 
negative ; but I ume the only reason for such 


an assumption is the close contiguity of man 
cometio orbits at some points to those of the 


Now, it can easily be shown that if a comet 
move in an orbit whose aphelion distance is greater 
than the distance of Neptune from the sun, such an 
erbit, owing to its elion and node-movement, 
more ' arly ig peor ber sooner or ann 
come sucosssively into a position of conti wi 
all the planetary orbite, and will coin ad con- 
niderable tim 5 above all when 

ing this latter circum- 


probably be foun ne either con- 
to Jupiter’s, or that of one of the superior 


I have, however, omitted to consider what may 
be considered by some as the strongest argument 
in favour of the planetary origin of most of the 


comets. That ia, that all the comets that do not | offthe specul 


't 8 
enning’s comet, have their aphelion 
tance nearly equal to the distances from the sun of 


the four major planets ; but if we suppose eruptive 
with a aafaclant velocity to peoeesd trom 
a planet in all di but a very small per- 


centage of the cometary orbits supposed to arise 

k would fulfil the above-mentioned ocon- 
dition of the aphelion distances, and we should 
expect that such cases as Denning’s comet would 
be the rule, and not the exception. 

Whence we must conclude that the law of 
aphelion distances has some other cause than the 
origin of comets from planetary . di 


THE ECLIPSE OF THE MOON, MARCH 8, 


the dark shadow was just outside of Plato, and 
rendered the interior of this ring plain, of a dark 
colour, contrasting strangely with the surrounding 
bright regions. 


performance of reflectors and | Pla 


long ; in about five minutes it had decidedly become 
lees bright. Aristarchus and Herodotus were very 
i while yet the dark shadow lay close to 


The preceding balf of the plain, inside of Plato, 
was very noticeably darker than the following. 
The latter half a stifled ap co. When 
the shadow line had reached to midway between 
Plato and Aristarchus, I could plainly trace the 
limbs of the obecured part all round. 

Finally, the shadow left the edge of the moon in 
the Mare Australe, somewhere behind Mounts 
Oken or Vega. 

The broad greenish-blue band bordering the 
shadow, and only seen on the highlands of the 
moon, seems to me worthy of notice. Is it the 
more varied angular inclination of the surface which 
thus causes a greater amount of reflection of earth- 
light received through the ring of our atmosphere ? 
Or have the constituents of ouratmosphere to account 
for part of the colour ?—while the N alopes 
and varied surfaces of the moon’s hilly regions 
collected more of this light and colour to return to 
us. John Ballot. 

Rolfontein, Transvaal, S. Africa. 


x HEROULIS. 


et — I am exceedingly obliged to Mr. 

r for the kind trouble he has taken in examin- 
ing the above atar for me, and gratified to find 
er my 3 e 1 to . i ia 

een its componen g at present grea 
than any quoted in Webb. 

Bearing 
as to diffraction rings, and even as to having mis- 
taken the atar, I examined it carefully this evening, 
definition being excellent, and unquestionably saw 
it oy, double for the third time, both with 
255 and 400. Of course, I do not mean that I 
clearly separated it;. but that it was sufficiently 
divided to render its duplicity a matter of certainty 
and instant remark. The position of the comes 
h oorresponds with the angle given by Mr. 

er. 

How it is that F. R. A. S.“ cannot see it other - 
wise than as a single star, I fail to understand; his 
o.g., however, is bably no larger than mine ; 
for 1 my telescope a 4in. for 
brevity, it a clear aperture of that diameter, 
and the o.g. must, therefore, be about 43in. 


y 23. 5 Beta. 


GRINDING AND POLISHING GLASS 
BPA0ULA. 


[24277.J]—I THINK now is the best place to intro- 
duce the amateur to the study of the side motion, 
as it will be fresh in his mind what I taught him in 
my last letter—that tho parts of most resistance, 
and therefore most cut, are the centres of the 
facets ; therefore we have to do with parts that cut 
much and with other parts that cut but little, and 
also the grooves, where thers is no out: it follows 
that at cach straight stroke only of the face 

0 um are being worn, and these practically 
straight lines; but by the revolution of the spe- 
culum, combined with the revolution of the polisher 
these lines are crossed over one another, so that all 
parts of the speculum are equally worn. Now, let 

o amateur suppose one set of grooves of the 
polisher to be parallel to the straight stroke durin 
that straight stroke. Of course th 
cutting would leave the face of the 
they passed over elevated, while where the lines of 
facets passed over would be worn into grooves on 
the face of the um, the lowest parts bein 
where the line of the centres of the facets 
over. All this would be true from side to side of the 
speculum. Now, let the amateur suppose the 
polisher turned round one quarter of a revolution : 
we now get another set of grooves and lines of 
centres of facets 5 into ection, but not in the 
same places as the former ones, thus to 
equalise the action of the cutting surfaces from side 
to side of the um. Now, let the amateur 


Sgan muppen e polisher turned round one quarter 
of a revolution: he will now have the first set of 
grooves and lines of facets brought into use again, 
under the same conditions as at the first, exce 

that they are not over the same places on the 
speculum as either the first or second cases ; again 
let the amateur suppose the polisher turned roun 

one quarter more, when the, same grooves and lines 
of facets will be brought into action as in the 
second supposed case, but not in the same places as 
in the first, second, or third cases, so that the in- 
equality of cut caused by the grooving is reduced 


to one quarter by the arrangement of the grooves | from acciden 


ly lained in a former letter. So far for 
w 
stroke ; but we must take into account when the 
are at an angle of 45° to the straight stroke, 
and as there are four places where this can occur, 
we shall have, with the four pacs where the 
grooves are parallel to the straight r 
misters; whisk — all prastica 
me W. certainly for all practical purposes 
pushing our researches far enough. I give the 


similarly affected. Nor did this illumination last | reasoning on these points, so that anyone coming 


mind the suggestions of F. R. A. S.“ 


set of grooves is parallel to the straight | gen 


after me in this study may have the advan of 
knowing how far others have gone, and the laws 
that have already been discovered, and thus start 
in their researches from where others have left off. 
I will give also the practical directions so that any 
amateur who wants simply to work a speculum 
may do so at once, so as to conform to the laws I 
explain without the necessity of mastering them, 
though this latter I strongly advise. We will now 
examine the lines of most and least cut when the 
of 455 to the straight 


4 „ 6 4 


of the next hill, so that when the polisher 
has revolved half-way round, the centre of the one 
hill of most cut would be put over the centre of the 
valley of least cut, and so with all the other hills 
and valleys ; thus this whole set of hills and vall 
will be practically obliterated. Now let us take 
the other straight strokes re ted by 
the diameter line B E. Here it will seen that 
the hills or lines of most cut, on both sides of the 
centre line, occur at equal distances from that line, 
and therefore the effect of these hills or lines of 
most cut, on one side of the diameter line, will be 
when the polisher has turned half-way round, to 
increase the effect of the hills or lines of moet cut 
hollows on the faze of the speculum oureeerorting 
ollows on ace of the um n 
to the distances the hills or lines of most cut are 
apart. Now, it is interesting to discover that these 
occur exactly at the same distance from the 
centre line B E, as the very faint rings for which I 
have directed the amateur to make certain oblitera- 
tions in the facets in 


eters that we have divi the polisher into 
to study the effects of the ving and ht 
8 eee TOTS Tiat aro l 
to the diameter line * t not 
obliterated polisher nos the last of 
faint rings, the cure of which is the obliterations. 


la without rings, 
in the side motion, for it seems 
to have come into use because it removes many 
irregularities, and further, it is evident that the 
only place where one parabola can fit on another 
is where they are central to one another. Now the 


polisher b side motion is much off this 
central t by the straight stroke being carried 
from side to side. And with a circular wheel on the 


po : : only r 4 
slowly ary 4 pale without the side motion, for 
peculum with rings had the power 
to form a polisher with 
um and 
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while the tendency of the 
faceted and obliterated was to y re- 
move the rings, it took sometimes seven or 
eight half-hours’. polishing to remove a crop 
of accidental rings, while if I applied the side 
motion, they were nearly removed in one half- 
hour’s polishi 83 and somp e removed by the 


lisher proper] 
D daly tec 


end of the second half-hour’s Re g; or by dis- 
lacing the faceplate on which the s um was 
ed to such a distance on one side as to throw the 


hills into the hollowsin one comylate revolution of 
the speculum, I could get rid of the rings. But I 
must explain that one amount of side motion or 
l of faceplate only suited one width of 
hollow or hill, so that the side motion or displace- 
ment of faceplate is not perfectly effective when 
there are different widths of rin on mo ae 
um. g generally, the en- 
Tu i A ra and depression were 
blended together into one general level surface on 
the um, which, acting on the polisher, pro- 
d a generally level surface on it, which 
generally level surface had no tendency to produce 
rings, provided it was properly obliterated. Now, 
as I have before stated, these accidental rings onl 
roy occasionally occurred to me; but I thought 
to the amateur who has not had the experience 
have, they would certainly occur much more fre- 
quently, and therefore it will be safer for him to be 
recommended to use the side motion; and so I have 
described it in its simplest form—viz., with a cir- 
cular wheel to produce it. But we are now in a 
osition to study the side motion more fully, and 
o find out the best form and quantity of side 
motion. The amateur will easily understand that 
with a circular wheel to produce the side motion, 
the polisher will be kept more at the extremes of 
the side motion than at the middle. This I illustrate 
in Fig. 2, where I suppose there are twenty-two 


FlGe 


straight strokes to one revolation of the side motion 
wheal. I have only traced the straight strokes 
for half the revolution, because, of course, the 
other half would only be a repetition of that 
shown. It will be seen that the straight strokes 
are much closer together towards the extremes right 
and left, about one-quarter as far a as those 
over the middle. Therefore, there will be about four 
times as many pray ar ToK in the worst position 
as there are in the position or over the centre 
of the um. Now, to correct this, I use an 
oval side motion wheel instead of the circular wheel 
O, shown in Fig. 3, p. 113, Vol. XXXVI. This 
oval wheel is driven by the circular small wheel M 
by means of a guttapercha round band or gut. 

long diameter of the oval is seven times the 
short diameter. This I find produces an equal rate 
of side motion from side to side. The proportion 
7 tol refers to the bottom of the groove round 
the oval wheel, which ve is very deep, about 
şin., the gut is about ,{,in. diameter, the wheel M 
is, in diameter, a mean of the larger and smaller 
diamers of the oval wheel ; actually my oval wheel 
is Zin. long and lin. broad (at the bottom of the 
groove), the wheel M is 4in. diameter. This arrange- 
ment causes the motion to be equal from side to 
side, and not as shown in Fig. 2, i.e., it causes the 
straight strokes to be as numerous over the centre 
of the speculum as at the extremes of the side 
motion. I give a drawing of the oval wheel arrange- 
ment in Figs. 3 and 4. Fig. 3 the oval wheel is 
shown in the position, when the straight stroke is 
over the centre of the speculum, it will be there seen 
that, as the longer diameter of the oval wheel is in 
action, the side motion will be caused to be slower 
while passing over the centre of the speculum, while 
in Fig. 4 the shorter diameter of the oval wheel 
being in action, tho side motion will be greatly ac- 
celerated, while, at the extreme of each side, by 
these two actions the unequal rate of the circular 
wheel side motion is reduced to an equal rate from 
side to side. This oval-wheel arrangement takes 
more room than the circular-wheel arrangemen 
because the distances between the wheel M and the 
oval wheel O has to be more, to allow the gut to be 
nearer parallel, and thus not slack and tight alter- 
nately as when these wheels are closer together, 
and, again, the oval wheel itself takes more room 
than the circular wheel it is substituted for, there- 
fore the machine will not take iu a 12in. speculum ; 
but this is remedied by simply making the founda- 


t, | mounds on the spe 
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tion plank Sin. longer—viz., 3{t. 8in., and then 
putting the upright shaft on which the oval wheel 
revolves 3in. further from the faceplate axis, and 
putting the wheel M din. further from the oval 
wheel axis. 

Having now decided which is the best form of side 
motion, we have to decide what is the proper 
theoretical amount of side motion. I say theoretical 
because with a properly grooved and graduated and 


F/G 3 


FIG. 4. 


obliterated polisher there is no tendency to produce 
rings ; therefore any amount of side motion that is 
not excessive may be used ; but it will be well to 
understand what theoretically is the proper side 
motion, and upon what laws its use depends. I 

just observe in passing that, for a Gin. specalam 


and 
and lin. between the grooves of the polisher, and 


the circular wheel side motion, I have ascertained 
both practically and theoretically that jin. is the 
best amount of side motion, and very good work 
can be done with this, but I shall not explain the 
theoretical part of the circular wheel side motion, 
because the oval wheel is in every way superior, 
except that it is a little more difficult to make. Now 
a very different and a very much simpler set of laws 
vern the oval wheel side motion. Now to study 
ese laws let us put ourselves in the very best 
position to produce rings, and then by the regular 
side 1 ime oT ere ei 155 ; this in 
passing, I may o e, CANDO one by the 
irregular (i. e., the circular wheel) side motion, 
under the unfavourable circumstances I am about 
to suppose. I, therefore, staal Se recommend the 
adoption of the regular (oval wheel) side motion for 
all sizes of specula above 7in. diameter. Now let 
us su we are working with a polisher that has 
its middle groove right across its centre, and that 
the next grooves on either side are lin. from the 
centre, and the next lin. further, and so on to the 
outside, and further let us suppose the polisher is 
kept from revolving, and that one set of grooves are 
parallel to the straight atroke, and, lastly, that no 
side motion is used, but that the centre of the 
polisher passes over the centre of the speculum at 
each straight stroke. Now it will be evident to the 
amateur at once, who has read my previous letter 
attentively, that the centre of the speculum will 
get no wear, and therefore a central mound will be 
eft, and further that at lin. on either side a rin 
mound will be left as the speculum revolves, and 
another ring mound outside this lin. from it, and 


F/G 5. 


Di- 


28 


thus on to the edge; in other words, there will be 
annular mounds corresponding to the position of 
the grooves on the polisher, and annular valleys cor- 
responding to the position of the lines of facets. 
Now let us suppose a small amount of regular side 
motion put on, say jin. ; this small amount would 
be an advantage, for it would broaden out the 
valleys, and thus reduce the hills, but it would not 
obliterate them. To illustrate this, let the top 
wave-line of Fig. 5 represent two adjacent hills or 
um over which the grooves 
happen to come, with the hollow A produced by a 
row of facets; we will consider the effect of a point 
A in a facet. Of course the same reasoning will 
apply to all other points; and now let us suppose a 
regular side motion of jin. In this case the point 
A will be carried regularly zin. on either side — i. e., 
from A to B and from A to C (see the second wave 
line). Now let this wave line be carried from A to 
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Band from A to C, which I have represented by 
the dotted wave lines. Now the point A being 
carried ly over the space from B toC, while 
ne straig i" 15 carries it 1 A for- 
w it will, of course, regularly wear space, 
but will leave the spaces from O to D and from B 
to E untouched ; therefore there will be still left the 
mounds represented by the dark parts on C D and 
B E, smaller than the original mounds. Now let 
us su a fin. regular side motion, this is repre» 
santol by 1 the third wave line, where the point A is 
carried regularly }in. on either side of A to B and 
C, leaving the spaces C Dand BE untouched. Now 
here the remaining mounds over these spaces are 
seen to be much smaller than for a jin. side motion, 
while in the fourth wave line, which is to repre- 
sent a žin. regular side motion, the mounds on C D 
and B E are seen to be very much reduced ; the 
last wave line represents a lin. side motion, that is, 
the same as the width of the grooves apart, where 
it will be seen the points C D coalesce, as also do 
the points B E, thus obliterating the poan 
mounds; in other words, the point A (and this is 
true of all other points) is carried regularly over the 
face of the speculum to the places where the cor- 
responding points in the adjoining facets on either 
side are carried, and if we amar them in like 
manner we shall find that they, and all other points, 
would have their effect equally distributed over the 
face of the um from facet to facet, porre 
that the proper amount of moe 3 is ha ae co 
any particular point in a say its centre, te 
trom the oore Pona E int or centre of the next 
facet, or a multiple of this distance. The aboverule 
applies to the four diameters parallel to the grooves ; 
but in Fig. 1 of this letter I have represented the 
wave line produced by the more and less cat of the 
four diagonal diameters, and these waves are not 
lin. apart, but about :7in., therefore the regular side 
motion for these ought to be 7in., or multiple of 
this, and by finding those multiples that nearest 
approach to multiples of lin. we could choose the 
very best reguler side motions, and if we could not 
And niong these multiples a quantity we wanted 
for any particular sized speculum, we could make 
our grooves wider apart, say ljin., or 1}in., or 1łin., 
when we should get a fresh set of maltiples to choose 
from, i. e., if we wished to be theoretically correct 
in our regular side motion. The above reasoning 
applies to a polisher in the very worst conditions, 
and yet with these unfavourable conditions, with a 
roperly calculated regular side motion, a speculum 
te from rings may be produced, but not with an 
irregular, i. e., circular wheel side motion can this 
i ; and I give the above explanations 
to show the amateur the superiority of the regular 
side motion. But I must futher explain to the 
amateur that, with a properly grooved polisher and 
proper obliteration, the causes of rings at ther 
sources are removed (and this we should always 
aim at), and therefore any particular quantity of 
regular side motion may be used, its use being re- 
duced to the prevention of the perpetuation of acci- 
dental rings, and for this I find from the j to the 4 
of the diameter of the speculum is enough, and 
this is all the amateur need attend to if he be care- 


ful to have a properly formed polisher, combined 
with a side motion, one of the great advan» 
tages of latter being that it keeps the polisher 


longer over the centre of the speculum than the 
irr , i. e., circular wheel side motion does, and 
this I have proved practically, as well as theoreti- 
cally, to be an important element of regularity of 
; W. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


OURVES FOR SPECULA—TO MATHE- 
MATICIANS. 


[24278.]—IF the great mirror is a parabola the 
convex mirror of the Cassegrain should be an 
hyperbola, and the concave of a Gregorian should 
be an ellipse. So much for (well known) theory, 
but in practice the small mirror is worked to a 
spherical curve, and the curve of the great re- 
quires modification. 

In testing mirrors by the method used, and so 
clearly described, by Mr. Waseell, the aberration 
of the parabola at centre of curvature is calculated, 
and the actual aberration com with it. 

Is it not possible to calculate what should be the. 
aberration of the great mirror of a Gregorian or 
Cassegrain when similarly tested, so that it should 
work with the spherical small mirror? 

At present a tedious process of trial and error 
has to be gone through till an approximately cor- 
rect result is obtained, more by chance than by 
knowledge. , 

Dr. Royston-Pigott’s articles on the Cassegrain 
(unfortunately suspended when incomplete) have 
recalled attention to this question, which is surely 
within the grasp of some of our mathematical 
friends. A. 8. L. 


EVOLUTION. 


(24279.]—‘* Pre-ADAMITE ” says :—“‘ Surely if a 
fish’s surroundings were changed, the fish would die 
instead of accommodating itself to them? Firat, 
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it depends on the extent of change. Second, does 
P. thipk to reduce evolution to the life of “a 
fish?” I thought in my last I had at least shown 
him that the ‘‘change’’ which takes placo in the 
creature is not coutioed to an individual but many 
1 and that this cbange is chiefly that of 

fierence between parents and children. P.“ 
will be disappointed if he thinks that Ae can bring 
about any amount of evolution in any direction 
during his lifetime (‘‘the drying up of a pond ), 
orthat of a fish! Does he really think that a 
man could dry up a pond of sticklebacks and leave 
it, when he dies, a patch of dry ground and the 
sticklebacks metamorphosed into lizards? And if 
he extends the drying up (though why he should 
think that simple drying up of the pond—taking 
away of the very life-clement—should be the means 
of evolution, I don’t know) over many generations, 
I should like to ask him how he knows that Nature 
does yield up the struggle,’’ as he cannot see both 
ends of the process. With regard to the evolution 
of the seal, I don’t think it is known in what 
direction it is tending ; but, of course, it may be in 
either direction, or neither, or both (i. e., some 
tribes may be becoming more aquatic, others the 
reverse). In saying fish were the ancestors of 
mammals, I spoke generally, meaning that fish 
existed on the earth before mammals. Of course 
mammals may, in some cases, be changing and 
becoming aquatic, and may have done so before 
mow. 

I think if P.“ studies the chain ” of existing 
and fossil sre known, he will find that there 
are no very great gaps ; some gaps must be greater 
than others, but f don't think that is 3 
for rejecting the theory for them, even if they are 
inexplicable from an anatomical point of view. 

If three different forms were specially created 
(fish, bird, and mammal), why do those three forms 
run as much into ench other as they do? I think 
it more likely that they would be ¢ofally different. 

think you must either wholly accept or wholly 
reject evolution (and you cannot very well do the 
latter). If you strike a medium which seems to me 
very unreasonable and unnecessary, you cannot tell 
where to draw the line, as far as I can see (not at 
gills, I think), and you embrace the difficulties of 
both theories while you lose the advantages, so to 
speak, of the theory of evolution. 

Those who take a medium theory must settle 
* P.’s” question about the half - liz ard and half- 
fish” among themselves, for the question has 
meaning for them only, and it matters little what 
the answer be, as long as it satisfies them. 

But I don’t think they wil? find an answer, and I 
think that tho more Pre-Adamite studies evo- 
lution the more he will be inclined to accept it. I 
do not think, with H. B. F.,“ that this contro- 
versy leaves all, if any, of the disputants where it 
finds them. Orumby. 


EVOLUTION. 


(24280.]—Ir the theory of evolution has any 
truth, liſe must have been a process of evolution. 
May I ask some who know so well, what were the 
Conditions of habit, custom, or necessity which pro- 
duced that evolation? Why was the inert atom of 
calcium, or the floating bubble of oxygen, com- 
= to other conditions than those in which they 
were 

Spontaneous generation, the prime apostles of 
evolution themselves declare an impossibility. How 
was the first life evolved? Again, how were the 
first ji Sie of reproduction 1 79 0 for their first 
use? By what habit, custom, or necessity did the 
first life (Mr. Darwin’s ‘‘protoplasm’’) evolve a 
Prescience of its future requirements, what need 
even for sexual arrangements? Evolution of life 
from elements is certainly more simple than repro- 
duction by complex processes. Fifty other such 
questions must be answered before a pebble to stand 
on can be found as a foundation to the scheme; 
even Mr. Darwin, with his great ability, and with 
his extraordinary honesty, commences his ad- 
mittedly great work in the middle of the subject. 

The truth is, this theory of evolution is thoroughly 
unacientific; it is a scheme of suppositions, to ex- 
plain facts by a novel method. Many of its evidences 
are begged, and much of its argument about rudi- 
mentary organs has been amputated by physio- 
logists at least as thoughtful as any of its sup- 


rters. 

In this strong point of rudimen organs we 
have plenty of evidence. How readily we see 
what we wish in the random assertions of many 
who should know better, such as the rudimentary 
‘tail, and the gill slits in the human embryo, and the 
<“ young whale’s teeth 

There is just as much evidence that ‘ rudimen- 
tary organs are, as the term properly implies, in 
process of perfecting, as in process of degrading, 
and that is no real evidence either way. 

I fear the disciples of the theory mistake the mar- 
vellous «nity of an undoubtedly direct creation 
distinctly exemplified in all the obvious facts around 
us, by which facts Iam told the most distant star 
my telescope reveals to me is of the same elements 


as the bodily structure my soul inhabits, as the rock 
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on which I stand, as the water with which I quench 
my thirst. 

The speciousness of the theory had for some time 
a strong influence on myself, but having read all 
the best writers for and against; unless I can get 
some common-sense answers to such questions as I 
have asked, shall now sign myself 


A Convert from the Theory of Evolution. 


[24281.]—As to the point raised by W. G. P.,“ 
there may be sometimes, although I think but 
rarely, a difficulty in deciding whether a structure 
now apparently without use, was once effective, or 
whether after certain changes it is about to 
become 80. 

The swim-bladder of fishes is perhaps a case in 
point. We have at present fishes without any, also 
bladders without any outlet, as well as those open- 
ing into the esophagus, but non-cellulated, and 
others also with an opening, but cellulated, acting 
as rudimentary lungs. 

The received opinion is, I believe, that all these 
proceed from a non-cellular bladder with an 
outlet acting functionally, in the first instance 
merely asa swim-bladder which has developed in 
two directions. But the non-cellular swim- bladder, 
even in its best form, appears to me as most prob- 
ably an abortive organ whose first function was to 
ucrate the blood, and its first form a vascular in- 
dentation of the anterior portion of the esophagus. 

I am inclined to think that the wholly inclozed 
swim-bladder is upon the whole a decided disad- 
vantage to the animal possessing it. 

The whole course of the embryological develop- 
ment of the higher animals is a continued develop- 
ment of organs which become aborted. Take in 
man the aortic arches, same in number with those 
of fishes, and which afterwards are almost entirely 
obliterated, and out of the scraps left our more 
simple system is formed in a somewhat awkward 
manner. Infact, however we may admire in many 
respects the operations of nature in the formation 
of organisms, she cannot be congratulated upon 
doing her work in the shortest possible manner, or 
upon not frequently using the feminine privilege of 
changing her mind. 

We may conceive something like such a style of 
workmanship if we suppose a manufacturer of 
chairs, tables, and ladders always beginning with 
chairs; then, if tables are required, destroying 
some of the chair and making additions to form the 
table, leaving portions of the chair legs sticking 
out from the surface. Then, again, if ladders are 
wanted, the chair as usual is be with, then 
obliterations and additions till a table is almost 
formed; and then more obliterations and altera- 
tions until finally a ladder is arrived at, in which, 
however, the remains of the chairs and tables can 
be detected impairing the utility of es 


Ne IN letter 24256 f. B. F.” gives usa 
definition of evolution and creation. I should like 
to ask him how can any man know that a quality“ 
is not previously existent even in a latent state ? 
Again, he says, It cannot be admitted that the 
simplest organic form could possibly have held 
latent within it the diversified organic character- 
istics,” Ke. I should like H. B. F.” to study 
“ embryology.” Why, there we have “‘ evolving ” 
from an infinitely small speck of protoplasmic 
matter within the short space of 20 years a perfect 
adult man. Or is creation constantly at work 
producing fresh special, previously non-existing 
qualities, in each individual man? The same every- 
where in the works of Nature: from the seed 
springs in time the mighty oak, &c. 

I sincerely believed creation“ simple—‘.e., 
something out of nothing, was at this time of day 
gone with other ancient ideas, such as mythology 
records among all nations, from Minerva springing 
fully armed out of the head of Zsus, down to the 
„perfect man created on the sixth day of this 
planet’s existence. 

The thing is irreconcilable. If creation out of 
nothing is reasonable, Evolution, must go. The 
same vice versd. F. W. H. 


WHEATSTONE’S BRIDGE. 


[24283.]—Havine had some experience with the 
bridge, I can give a few hints as to the use of it. 

The bridge described by Mr. Bottone, though 
very useful for measuring low resistances, is not 
suitable for measuring hipa oaot Even if it were, 
a resistance of some hun ohms, measured as 
described from a 1 ohm coil as a basis, would be 
inaccurate. I have a bridge with a thick and thin 
wire, either of which can be used at will. The 
range of the bridge is thus much increased. 

The following are useful tests to ascertain 
whether the bridge is in good order. To test the 
sensitiveness of the arrangement, shift the k 
after balance has been obtained. A very sm 
movement of the key should affect the galvanome- 
ter. To test the a of the bridge, balance 
the standard and tested ohms, then reverse their 
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positions. On again pressing the key, there should 
be no motion of the galvanometer needle, if there 
is, the bridge is faulty. The fault lies either in the 
stretched wire, which is uneven, or in tl:e connec- 
tions. The wires and terminals shouid be clean 
aud in good contact with the copper strips. The 
stretched wire should be soldered to the copper 
strips. Dirty and insuflicient connections are the 
chief sources of error in measuring small resist- 
ances. 

A low resistance battery is best. I prefer a 
bichromate, with lifting arrangement for the plates. 
A constant battery is unnecessary, as only moment- 

currents are used. 

will next week give directions for making a 
sensitive astatic galvanometer. I shall be glad to 
show a bridge at work during the first four days of 
the week to anyone who may care to call on me. 

97, Crawford-street, W. G. Bouron. 


AGAIN DISAPPOINTED. 


(24284.]—I am sorry to trouble you again; but J 
wrote once more, oe cash, and using the 
number Montmartre kindly gave in letter 24217. 
The result was receiving back my P.O O. and the 
inclosed letter, stating that the ‘‘tickets of the 
Society are not transferable, and that the orders 
should emanate from the members themselves.” 
I am again much disappointed. 

9, India-street, Edinburgh. G. Dickson. 

{It is a pity that red tape has again defeated 
“% Montmartre’s”’ kind intentions. Can he not 
arrange with some respectable optician to supply, 
and uot trouble the Stores ?—Eb.] 


HIGH POWERS IN OPERA-GLASSES. 


[24285.J— “ MontTMARTRE’S ” letters about opera- 
glasses seem to be developing into advertisements 
in favour of a certain co-operative store. His 
notions on the subject are at the least peculiar, and 
liable to mislead. Very high power in an opera- 
glass can be obtained only by sacrificing light and 
field to such an extent as to render the instrument 
(in the opinion of most persons) totally unfit for 
use as an opera-glass. No wonder that Mont- 
martre’’ tried in vain to find such a thing in the 
shops of certain London opticians, the reason being 
that the said opticians were not such fools as to 
stock unsaleable articles. No doubt they could 
make high power opera-glasses fully equal to those 
„% Montmartre writes about, and would do so if 
there were any demand for them; but even sup- 
posing a power of, say, 12 diameters, were desir- 
able for indoor use, it is probable that it could be 
obtained more satisfactorily by means of a binocular 
telescope. If any of my fellow- readers want a 
good opera- glass they will not be likely to do better 
than by getting one, at a fair price, from some 
respectable Euglish optician. At any rate, let me 
advise them to see these wonderful glasses recom- 
mended by Montmartre before paying for 
them. Experience. 


EGG PRESERVING. 


(24286.]—Taunxkina that perhaps some of your 
subscribers may feel interested in preserving eggs 
by a new and cheap process just given to the pub- 
lic by an American farmer of Coos County, 
Oregon, I inclose a copy of article taken from the 
Prairie Farmer, of Chicago, Ill., U.S. I am of 
opinion that sulphur alone would have answered 
the purpose, as it would seem that the acid fumes 
of the burning mixture effectually sealed the pores 
of the egg-shells. Can any of your scientific cor- 
respondents explain the action of mixture used 
upon the lime forming the shells? Lou can, if 
you care to print the article, make use of the 
queries in this, but please do not print the letter 
itself. Saml. Haigh. 

Coquillam, British Columbia, April 28. 

‘SA New EacG-PRESERVING PROCESS. 


‘ After many experiments I think I have hit upon 
the right way to preserve eggs. It is inexpensive. 
I got my idea by seeing sea captains burn charcoal 
and sulphur to disinfect ships, kill rats, &o., with, 
carbonic acid and other gases, set free by combus- 
bustion. Free carbon and sulphur es are 
death to living things, septic germs not excepted. 
Graphite and lampblack are carbon, and I chose 
lampblack for my experiment. Sulphur with 
lampblack sufficient to hide it were mixed to- 
gether. I took a churn 20in. square, having a 
circular hole in one side, and on the lst day of 
February, 1883, placed in it two dozen fresh laid 
hen’s eggs and two se eggs, filled a saucer 
about two-thirds full of the sulphur and lampblack 
compound and placed it on the eggs; set on fire 
with a match (it burns pies and without 
endangering anything); put on the churn cover, 
pasting a paper over it to keep in all the smoke 
and left it over night. On opening the churn 1 
removed the eggs to an open paper box, and set 
them in the store - room. After four weeks 
were exumined, and found all right the last of 
them werd ested on the following 4th of July, and 
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in, as w 
wheels, Ko., with 
À process, seemingly. 
All this to end in the much: decried and regretted 
soft nose ! 


Anyone who supposes there are no direct-acting 
h-class scientific methods of truly guiding re- 


were as fresh as when laid. I broke one into a 
saucer, and placed it in the sun, and it dried out 
perfectly sweet. Two of the e mote: paoe 
under a hen with other eggs. eggs 
hatched out, but she could not spoil the two whi 

which had undergone the es; they came out 
as good as new. Use ectly fresh eggs, and a 
dry, air-tight box. I don’t pretend to say how 


volving tools freely backwards and forwards sap- 

long they will keep, but do know the result of my | poses wrongly ; and without any gear whatever 
own test. J. Hopson. the guiding action, there is no difficulty in doing 
C Coos Co., Oregon, March 14th.” it . Wenham has raised several ‘‘ bogeys,” in- 


oludin that more or less one of forei compe- 
tition “; but there is about as muc bogus as 


THE EDMUNDS THREAD, &o. ‘bogey » in the matters, each and all. 


[24287.]—Tue third-last par. of my last (24241, 
P ) refers to 5585 by the slide- rest processes 

have before mentioned, and not by hand- turning 
or special tools of other kinds. Curved tools, as 
mentioned by others, have their action limited to 
one screw, to one rake, and one diameter alone, (24288.]—Own 
and are not practically worth considering, unless | disc of 
wa have the magical ability of J. K. P.” to con- 
vert an annular cutter into a spiral one by the 


Vulcan. 


CAN A V-THREAD BE FORMED BY 
A LAPP 


a spindle running in a lathe let a 
wax be mounted to t the 
lap. Take a finished V-threaded screw and it 
on Pe ap PO an to Torm an en , each of which 


simple process of reducing its diameter. is touched by the screw thread. The lap so formed 
Last week I examined specimens of the actual | will give the shape of one which, if made of proper 

„Edmunds thread. The thread is as described, | material, would produce a similar thread to the one 

“ beautiful,” its clean, sharp appearance being en- 

hanced b very slight, almost infinitesimal, con- : 

cavity of the thread-faces on the axial section. 4 1 ,. 2 


Two screw, with their axes and teeth en- 
gaged, just show this curve with a light behind and 
a lens in front. 

Practically, this minute concavity is the sum total 
of the case against it. The thread is non-reversi- 
ble, only in that the reverse of the groove and 
thread sections are not the same; but in the sense 
Mr. Wenham gets it forth (“ lopsided,” and that a 

chuck could not go on either way) it happens that 
it is reversible—faultlessly so. 

Mr. Wenbam has treated us to ne little circumlo- 
cution and falee reasoning, one good imen 
occurring in 24225, where he demonstrates conclu- 
sively what ‘‘Tubal-Kain’’ stated previously, that 
a point alone can trace the lines of 4 screw-thread, 
and that therefore it is not possible to cut a ecrew- 
thread at all. 

The Edmunds thread is abnormal, even the 
sections on the zigzag line—called the normal lines 
by the Dr. and by are to distinguish from arial 
one—are not of the depth of the named isosceles, 
though their sides are, as far as they go, true to 
mame and a V point. The deviations are in all 
cases so very slight that it is no easy matter to deal 
with them at all by observation. I adda sketch of 


used to make the wax one. 
angle more acute than the groove of the screw. It 
is shown in Figs.1 and 2. In them it will be seen that 
the bottom of thread is touched only ata point on 
a line joining the centres of screw and lap; and 
that from point to A the lep cuts a side of 
groove, and from this same pot to B the lap 
cuts b side of groove only. It will also be clear 
that the section of the lap cannot be that of the 
grocers it cuts, and this, I think, is what misled 
. Wenham. Glatton. 


The lap will have an 


INTEROHANGEABLE MANDRELS. 


24289.) —Wuite thanking E. J. S.” for his 
polite reference to my letter, I must again apologise 
if I have mistaken his meaning. I believe it was 
in connection with the front slide lathe that I last 
expressed in the ENGLIgH MECHANIC my views 
upon the value of large bearing surfaces, and in 

ractical work I have never failed to carry out 


CONCAVE THREAD EXAGGERATED 


FFERENCE Of DEPTH 


his principle in every possible form. E. J. S.“ 

. . 100 understands the mechanical principles 

FF FRUNCAT ° involved ; but I would point out that there is 
UNCATION 74% f 

NARMAL a difference between two surfaces rubbing con- 

THREAD tinually upoh each other, and two surfaces which 


only partially cover each other at intervals. Take, 
for example, the cylinder of a steam-engine having 
a 2ft. stroke, and, although the motion of the 
piston is regular and constant, it will be found 
upon investigation that for a distance of about bin. 
at either end of the stroke, the wear gradually 
decreases to nil. A further example in our more 
immediate vocation may be seen in the poppet 
cylinder of a lathe used continuously for boring or 
drilling, and which will inevitably show signs of 
unequal wear, the front portion of the head and 
the portion of the cylinder being the most 


worn. 

But what decided me against the long-cytindered 
mandrel-nose was the sacrifice of screw-thread 
unless increased length was given to the nose. A 
long mandrel-nose in the workshop is bad; it is 
more liable to injury, more time is taken in screwing 
chucks on and off, and the result is ter wear, 


the thread upon the isosceles; qualitatively correct 
only, and to my best belief. 

e thread is too fine, in my judgment, for a 
lathe nose. I prefer eight turns only and a stouter 
thread; if the clearance at bottom was reduced b 
a 5 per cent. truncation of V, and 8 per in 
adopted, it would be about right ; but though 
threads similarly cut and abnormal, and a tus 
to produce them are common, I do not k it is 
true practice to incorporate them with scientific 
work. With an increased rake, too, the factors 
would be increased in amount, and the thread 
would hardly be as strong as the normal ; the grip- 
ping during on or off being also rendered 
greater by the more acute angle at the top of the 
curve, causing wear. 

The thickening of top is at most an infinitesimal 
quantity, nothing to compensate for the concavity. 
am not absolutely sure of ite existence in the 
specimens I examined, though as the point pene- 
trates less on the tilted than on the axial section, 
it looks a certainty as on the diagram, though again 
it is reduced in quantity „by the obliquity of the 
axial section. 
What Mr. Wenham’s intentions are with re 
to the impression to be left on the minds of in- 
quiring members I cannot make out at all in the 
matter of hard and soft noses. We are to begin by 
softening them, then to avoid maker’s lathes whose 
not stand the test of a file corner. Then 


durance. I would much rather have a short nose 
with a shoulder-face, than a long one having 
but a small face for the chucks to abut against. 
In the travel which chucks would have to make 
over a long cylinder the abrasion is multiplied. 
So far as mere pressure goes after the chuck has 
arrived at its seat, the abrasion, though not lessened 
in its total amount, is divided up and distributed 
overa larger area; but the abrasion of pressure 
upon the Edmunds cylindrical ‘‘ stop-surfaces ” 
is infinitesimal. The value of the cylinder asa 
‘* stop-surface ” to eliminate ‘‘ eccentric variation 
is not increased by any length beyond the thickness 
of a florin for small lathes ; therefore the increased 
length of the long-cylindered nose, the conicity 
which would soon result from the abrasion of long 
travel of the cylinders upon each otber, and the 
time wasted in putting chucks on and off were my 


noses w 
we seo a particular maker animadverted because 
of spring temper noses, and alien makers adver- 
tised because their noses are hard; but finally (?) 
we are landed thusly. A hard cylinder is not b 

used for centring, but a nose cut with a chaser 
(aas muit aav warped in the hardening) 


guidance of a screw that has at least too much | reasons for objecting to this form of mandrel-nose. 
tí back lash’’ to guide another tool truly, and this | At the same time I endorse all that Vulcan“ has 


at a very slow speed and good genuine back-gear | said (page 236, col. 2) in favour of the Edmunds 


without any adequate increase of stability or en- 


cylindered mandrel-head, and I recommend all my 
9 


steam-engine. 
Screws are the most t 
mechanism, and the principles of all sound work- 


shop fitting are involved in the 5 
discussed. No subject of greater im 
this has ever been discussed in ELA 
MECHANIC, and these letters are being read with 
erent interest by practical mechanicians as well as 
y scientific amateurs. I wish some of our con- 
tributors would peruse over again Dr. Edmunds’s 


last letter 189). 
% Canmore” gives a clear and exoellent dra 5 
Fig. 1 and S dut 1 do not understand how! 


ge the rounded sides of thread, as shown in Fig. 
; nor do I see how it is that he draws conclusions 
which are different to the Doctor’s. I am not sure 
that I always understand what Vulcan means, 
and his seems wrong to me. Dr. 
Edmunds's tilting of the cutter-wheel to the rake 
of the thread does not mean that the cutter-axis is 
to make a horizontal angle with the lathe-axis, but 
only that the cutter-axis shsuld be tilted m a 

ical plane parallel to that containing the lathe- 


Those who read Mr. Wenham’s recent letters side 
by side with mine will see which is the angry 
one. Mr. Wenham’s ten-ton 18in. centre lathe 
‘a hardened mandrel ” ought to be sent to the ex- 
hibition. Idon’t wonder at his objecting to the 
finest cast steel. Lathes of this calibre usually had 
their mandrels (I quote from the catalogue) of 
best Yorkshire iron.“ I have known them to be 
case-hardened, but not always, and these were 
usually fitted into conical gun-metal bushes or 
parallel split bearings. 

After stating that some of our best lathe makers 
now true up their hardened steel mandrels with a 
diamond tool,’ we are told that there are two un- 
known makers in Berlin who doit. I cannot pursue 
this phantom any further, but no doubt some of our 
contributors will examine and report upon these 
lathes if there are any good points in them due to 


diamond tools. . . 

Mr. Wenham puts this climax to his assertions: | 
“at one time I should have made no hesitation in 
taking the contract for a of mandrels, every 
one of which when screwed into a test chack finished 
in the lathe, should have the free or tail end ranning 
absolutely true, and, as I have said before, there 
are lenty of light turners who could be trusted with 
the job.’ 

In the catalogue issued by the firm whom Mr. 
Wenham cites as the greatest authorities on these 
points (page 36), there is the following: 

“ Although all lathes of the same size, say bin. 
centre, have their screws exactly alike, as to the dia- 
meter of thread, it is only by mere accident that the 
same chuck runs truly upon two different lathes.” 

‘This remark about such centring by means of 
the screw-nose will be endorsed by all mechanical 
ex who know their business. It was to over- 
come this difficulty that Dr. Edmunds has devised 
the cylindered and wide-faced mandrel-head. Mfr. 
We asserts that the present screw-nose will 
answer perfectly. Can contradiction further go? 


Edward Hines. 
Griffin Works, Norwich. 


LATHE MATTEBS. 


(24290.]—Pernars Faber? will 3 
that I am now a little further than I was on p. 237. 
What appar on P 259 was 5 tor = - 
vious w ut being very busy, I could not for- 
ward tis time. I have read ‘‘ Hadah’s’’ on 
p. 235, and at present hold the opinion that his last 

ph is erroneous. I do not know whenee 
come the words in inverted commas be g with 
s‘ providing’? down to blank.“ They are all 
wrong, anyhow, aas Hadah says, but his own 

1 I find a 65° cutter makin 


screw 

axis of screw lies. The statement that a cutter of 
V-thread is, as far as I 

have ented, entirely wrong, too. i 

I am also at present absolutely sure in my inner 
consciousness that the italics beginning ‘‘ there is 
no,” &o., at bottom of middle column, p. 259, are 
wrong; inasmuch as the cutter canuot clear itself 
except on the Faugh-a-ballayh priuciple—that is, 
by Bearing out a way for itself, w means 
something very different. 

Also, at the top of third column, as far as I have 
gone, 1 do not agree with line 6. My threads come 
out rounded, not hollow, on thesides, and U-shaped 
at bottom, about } of a circle, using a sharp 
V-edged cutter of 65°. I ho 1 have not mis- 
spelt the Irish motto of one of our moet splendid 
regiments. Although descended from Brian 
Boroimhe, I do not include that tongue amongst 
my useful knowledge. i 
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I there is any plagiarism at all about different 
numbers of threads regun ing different cutters, Mr. 
Wenham certainly e the assertion before I did, 

and it is beginning to be received as true—at least 

in the sense in which I used the expression, and as 

I understood him to use it. J. K. P. 


LATHE MATTERS. 

(24291.J}—I wave now seen the drawing and 
description of the lathe in the Amateur Machinist 
of March 7, referred to by Mr. Myall ; it was kindly 
eent by Mesars. Barlow, of Manchester. I have 
written fora copy from America, and if you, Sir, 
will engrave it, I shall be glad to send it to you. It 
is most g to me to see several of the points 
we have been contending for so well carried out in 

ce. ae haro oe 1 anaes vertical slide 
or milling, bored mandrel, wi ont apparent! 
formed inte a kind of Essex chuck, and the 1 
appears to be coned outside, not threaded, and the 
ucks, I suppose, held from within. 

One word about the nose and screw question. 
Mr. Wenham says, on page 238, With a good 
ecrew-cutting lathe they (screws) can be made 

uito as true as any cylinder work.” Now, I 
ought we started with the supposition that that 
amount of truth was not sufficient; that is, that 
the degree of truth obtainable by the fixed tool is 
not sufficient for the production of screwed or plain 
1 t. 0e on which the interchangeability of a mandrel 
is to depend (see page 367 of last vol., and top of 
middle column); but that the surfaces required to 
be left with the finish of ring and plug gauges, and 
I never heard that these could be finished by the 
fixed tool. F. A. M. 


(24292.)—Mr. S. BERN NG (letter 24260, p. 258 
has given two shaped tool holders for iron an 
other metals. These forms I have had in use for 
many years for wood turning; but of course the 
shape of the tools, especially the gouge, has to be 
altered. The gouge is made of a tube of steel, and 
has the merit of being capable of beiug sharpened 
all round at once, and a simple turn of the tube 
brings a fresh cutting edge. The tool B with me 
carries many shaped cutting tools. To enable dif- 
ferent thicknesses of steel tools, and to enable the 
tools to be held more firmly, I have a thickish piece 
of hardened steel (tempered), a little hollow under- 
neath, or rather bowed a little from end to end 
and it is on this that the screw acts, and so the too 
is held at both ends of the arched or bowed piece, 
and the screw does not mark, or what is more im- 

rtant, bend the tool. I have omitted to state that 

gouge is held in a bar split at the end, and 
turned down like A, and the screw brings the two 
sides together and holds the tube (which fits the 
hole) very tightly. R. 8. T. 


CUTTING SCREWS, &c. 


(24293.]—My terminology is no doubt faulty; 
but I found a good deal of newly-coined terms in 
some letters, and used them as ready-made and to 
band. I have used the word normal“ in its 
mathematical sense as well as in its nominal ” or 
contra-abnormal sense; but I do not think con- 
fusingly to anyone reading all letters from the 

ing. | 

f I had been writing a treatise instead of dis- 
cussing a non-momentous current question, I 
should have settled my terms more carefully, and 
at commencement. 

I have spent some time over Dr. Edmunds’s 
letters, and regret that all I have learned is how 
error clothed in much and semi-neo-technical 
language can be iterated and persisted in, plus the 
limit o ay capacity to pursue a tortuous and not 
profitable ing without wearying. 

he commencement of the discussion afresh 

“* with clear and distinctive terms, &c., I am not 

pepara to undertake, and it will be some time 

ore those terms are forthcoming—at our present 
rate or proportion of progress, a long time. 

My caso against the thread and its nomenclature 
is summed up in letter 24098, p- 129: Whereas 
the thread is spoken of as 60°, neither section, 
axial or normal, is truly so; but the section of the 
groove or nut-thread, has a true 60° normal 
section. If nut and nose are to be alike, it is neces- 
sary to have the 50°, or other angle, axial.” Dr. 
Edmunds says (24172, p. 189): The object at 
which we are aiming is the formation of an an 
thread derived from an isosceles triangle; also 
seo Fig. C, p. 562, No. 1040. If that is the object, 
and the lap wheel is as often described V-edged 
and tilted to mean angle of threads in the groove, 
then those remarks of mine and that letter were 
sufficient, if practically looked into, though I did 
not demonstrate much. 

Mr. Wenham has not only stated and shown 
enough; but something too much. ‘‘Canmore’s”’ 
diagram—a similar one was begun by myself, but 
thought unnecessary—is a very plain demonstra- 
tion, though the angular rake-line should be a 
tangent to mean angle of mean diameter of thread 
not to outer diameter and least rake, and it is no 
clear why the normal cross section on such mini- 


mum’s vertical plane should be diagonally set on 
the page ; but it is next door to ‘‘ stereotomo-me- 
trising ’’ a wooden bench screw. 


What occult property of the traverse is to produce 
spiroidal lines on the V-side along the serrated 
line, or series of short diagonals across the groove, 
I cannot divine; but unless we are prepared to 
measure threads for their nominal section on these 
diagonals and in the groove (as Hadah ” suggests), 
a thread cut by straight-edged V- wheels, as 
described will be unnameable. If we do so, we 
get in return an unsymmetrical and too deeply-cut 
screw, and an inferior one that breaks the 
mechanical unities. 

Dr. Edmunds’s case seems to me to be thus: (1) 
He has cut fine screws that have 3 any 
apparent distortion, it not being discoverable by 
himself or others who have examined them, but the 
which distortion (concave axial lines) I found my- 
self with the watchmaker’s lens I often use as surely 
as I have eyesight, and that over and over again; 
this ooking along the. lines tangent to the contacts 

©, 


in axial p not point blank; (2) he is not 
familiar with large screws where the defects would 
be visible, and involved hi very much 


indeed as regards the principles of accurate screws 
and screw-cutting bya ‘* persistence of vision 
for the helixoidal lines turned in air’’; (3) has 
been deceived by the angular set or tilt of the point 
tools often used to cut screws, by regarding such 
tilt as necessary, and a finishing process, whereas 
the tilt is given to get equal cutting-edges on the 
tool for quickness, without the trouble of hollow- 
grinding the top in an axial plane; (4) has not had 
to depend on his acumen in these matters, and as a 
total, is in the matter of his lapse ‘‘an untrans- 
formable geometric entity.“ 

The workaday theory of screws and screw- 
cutting is simple enough. The factors given 
are the length, diameter, and axial section; with 
these, all else is ascertainable dasily. For physical 
purposes, the attachment surface to shear altitude 
and angle to get surface and stress on it ; longitu- 
dinal motion of a revolution to get power required 
for apy given work and distance. A quantity of 
such work will follow from the above. 

The shape, position, traverse rate, &c., of the 
tool all follow from the axial section. The screw 
to be cut requires to turn round so much faster or 
slower than the leading screw, as there are more or 


į | less turns in the same length to be cut in it, one 


revolution making each thread. „with an 
example or two, will generally ‘penetrate the 
average intellect, and once it has done so, he will 
work out his change-wheels like an automaton, 
and havea fair idea of what heis about. 


Why we should be called upon to consider an 
impossible helicoidal trigonometry (24038) p. 103 
as the normal cross section to which regard 
should be paid in calculating the etrength of the 
thread I fail to see; nor why (24172), p. 190 
“t the curved line forming the base of the normal 
thread section would be one of the spiral lines of 
the normal rectangular helixoid’’; ordinarily, the 
diagonal on a cylinder is elliptic. 

It is beyond our mathematics to deal with a 
diagonal normal section cut by a plane as the sides 
are spiroidal and the base elliptic, save by the 
consideration of the plane triangle in the axial 
plane; in an unsymmetrical screw the triangles 
of neither section nor the thread itself would be 
considerable at all. 

My last diagram reconsiders as both cor- 
rect and very necessary. My text referring to it, 
though parenthetical where it occurs, seems to 
me to be extremely clear,‘and very relevant to 
that calling it forth. š 

Primarily, we read Mr. Wenham’s case of the 
“ cedar pencil or spiral on a cylinder with disc ap- 

lied to show difficulty of lining latter to centre- 
ine. Next (24172, p. 190), If anyone will draw 
two circles touching each other, say, of the sizes, 
&c., and will then draw a straight line joining their 
centres, he will see that it is not possible to get the 
revolving cutter off the line of centres. ether 
the axis of the revolving cutter is above or 
below (note) that of the screw to be cut, makes no 
difference whatever to the angle of the ve, in- 
asmuch as the cut finishes on the line of centres.“ 
Then the axial inclination is easily given, and guid- 
ance got by the slide-rest. 

My text is (24241) p. 236, I send a diagram of 
such a cutter set for a quick screw, but at a maxi- 
mum off centre—Jlelow screw. The angular set 
goes entirely to deform the thread, and its original 

urpose is gone, as the cutter has no inclination 
fett to the pitch of the thread, but is at right angles 
to axis of screw in plan.” Moreover, my 
shows a cutter finishing on the line of centres. 

It is the plainest complete di of Dr. 
Edmunds’s proposition. be has a slide-rest on 
links, one end swivelling on line of centres and 
others on line of the axis of the divided head, and 
that antomatically adjust themselves before the 
inclination is given, the fact should be stated, for 
in no other case is his proposition true. 

‘There is no difference, theoretical or actual, as to 
difficulty or necessity of aligning revolving tilted 


tools or fixed tools, provided the latter are ground 
on the sides alone and properly held and fitted on 
the slide-rest, as in the case of cutter bars in use. 

If my text been read as well as my disgram 
glanced at, Iam more deficient in capacity to ex- 
plain than I thought, er somewhere that factor is 
wanting. 

That a square or even undercut thread could be 
trimmed by wheels coupled horizontally, ‘‘ by 
cutting one side at a time.... with suita 
sized cutters,’ I stated in 23945, p. 35, and 
regard it as an easy-to-be-seen fact, Mr. Wenham’s 
drill-cutter being only one set at the mean angle s0 
as to act on both sides at once, but which can onl 
be of small diameter. . 

It is not essential in order that the tool clear 
itself, its plane of revolution must be tilted, &c.’’ 
As I have (24241) stated, an upright parallel diso— 
one that runs on an axis parallel all ways to the 
screws, and cannot be set off line of centres—can 
be turned to such curves as its sides come in 
contact with till it bottoms and cuts a true thread, 
though rounded at bottom, and by sizing it, it can 
cut on the normal on. oreover, I have 
found a tool that cuts true screws, and that inclines 
on its cutting edge to the exact duplicate of the 
screw being cut, but in the opposite direction, and 
that has ific advantages of its own. 

When Dr. Edmunds has done writing upon re- 
motely relevant pennies, screws, planes, &c., and 
has a terminology py well considered, and has 
also got on a sound elementary basis by sectioning 
some real screws of visible dimensions, I shall then 
be ready to look into his results. I cannot afford 
either time or labour for no or retrograde results. 


The model mandrel and its de-modelling by the 
lapsus in its thread formation have been very long 
in hand already, and the element of error has been 
frequently well pointed out. When it is out of 
hand—as it is now, so far as I am concerned—I am 
willing to assist with ‘‘ terminology,” or any sub- 
ject of interest (sufficient) as I can spare time. 


The definition bisected by ‘‘a rectangular 
helixoid ” reads well, but my own axial section 
on apex or centre of its summit,“ was framed for 
simple language, and to show in diagrams where 
the belixoid is not comprehensible. 

As for the ‘‘lady’s fan,” I do not use one; and 
from what I have seen I should say represented 
wave motion rather than anything in a screw ; and 
I also think that the majority who cut screws 
be more familiar with the sorew-propeller, and 
understand it better as an instance that a screw- 
thread winds from lengthwise to across as its 
increases upwards and tice versa. 

Why the tangent line that Canmore shows 
should be called a ‘‘ hypothenusal line, or where 
the right-angled triangle gets to or comes from when 
that line mysteriously winds into helixicoidity,”’ 
I cannot understand. 

The grooves on cylinders cut by a wrongly-tilted 
V-cutter do not seem to me to be U -like particularly : 
they seem to me to begin ina decided Gothic arch 
(perfect when tilt is to bottom angle of groove), 

i arcs. This 


running then to elliptic and circu 

U is en from “J. K. P.’s” diagram, Fig. 3, 
ge 237, on the flat, which di is mis- 

hadin uch as one side (the left) is shown 


with the straight line of the V in it, and the other, 
especially at the top, with an elliptical curve alone, 
and the sides should be alike. i 

I fancy our G. O. Mechanic” has been hurried 
if not worried, over this discussion, an 
of time and space all round might have been better 
employed. I agree with him as to clearance, but 
cannot get my annulus to split its edge and wind 


pey turniug it er; it begins to cut off 
e thread at the other side. 

The last two phs of letter 24263 that once 
more A pare an ont of vu this 3 o 
arose,” and refer e general proposition, 
written by a reeponsible pen, would be the acme of 
folly in practice and the cli of that quasi-deduc- 
tion that has befooled mechanics so often in the 

t and still does so. That anyone whose know- 


edge of screws is based on o trigonometry 
should by simple assertion aside a tool I have 


spent some valuable hours in ascertaining the 
efficiency of—in fact, this discussion has tres 

no little on time that belonged to more important 
work—seems to me to be a case calling for the use 

of space, if space were only valuable for such pur- 

poses as above. As I have before shown ” is not 
the case; “as before stated is more to the t, 
and error cannot be converted into truth by reitera— 
tion, even when the latter process is an encyclopedic 
neo-technological one. 

No helical line whatever is the shortest across any 
number of thread turns if taken separately, and the 
„ therefore does not follow, as curved lines cannot 
be as short as straight ones. The radial altitude 
remaining constant, “the normal section will have 
the smallest angle, the shortest sides, and the least 
area, as de as ay 3 line, has no refer- 
ence or with re screws. 

The real case stands thus: when the diameter of 
the screw is infinite and the d of thread 0, the 
above is true enough, but w the thread has 
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depth to the axial line and width, then the so-called 
„% normal section” cannot be cut, but we get a 
spiro-elliptic lozenge. The critical point where the 
normal section °’ passes into this lozenge is about 
where the thread’s base-length and cylinder’s or 
shank’s diameter are the same, the former being 
measured in an axial plane. In this screw the base 
of the ‘‘ normal ” section is a diagonal or longer of 
the square of which the axial section’s base is only 
a side approximately, and apart from the curvature 
of its sides, the normal section has the longer ones 
—in a thread the height equal to the base, about 
half as long again,—and the urea may be many 
times that of the axial section, and the greatest, 
with height equalling base about twice and a half. 

The critical point at which the normal ” begins 
to approximate to the plane goniometry cannot be 
found, but exists somewhere on the road to 


infinity. 

If our attention is confined to the groove, we get 
into an equally absurd predicament, for the base 
line” is somewhere or other beyond the nearer 
bottom of the groove. 

That ‘‘to cut a screw that approaches the last 
limits of theoretical accuracy is impracticable ” is 
undoubtedly true with reference to a model man- 
drel; but for other purposes, such as physical 
and micrometrical apparatus, such screws are cut; 
and in revolving tools, Mr. Wenham’s drill, the 
bevelled disc, and the oblique-edged cutter I have 
several times named, will all do it on any material. 

What I have stated with regard to this oblique 
tool on the flat is quite true: that it would not 
work on such an infinite diameter and clear unless 


itself of 0 diameter, or having extra motions on: 


its teeth, I did not state, and it is beside the prin- 
iple at issue to do so. 

ut that it will work correctly on screws other 
than plane trigonomo ones, I have ascertained, 
that, provided that it be sufficiently small to clear 
and set to rake at bottom of threads, this rake is 
somewhat of a matter of indifference when both 
screw and itself are small and there is plenty of 
clearance, as it will come, if made as described on 
page 125, No. 1,046 (21076) rightly up to the most 
projecting section—the axial one. It may be used as 
either cutter or lap with fixed abradant, and when 
set to mean angle of threads, made of same diameter 
as screw, and the two revolve at same velocity in 
opposite directions, the theoretical action is almost 
perfect. I send sketches this time. It would lap 
a smoother surface than a drill, and could be run 
much faster on periphery. 

The best finishing process, and about the only 
theoretically accurate one, is by facet grinding 
and a floating abradant. For a screw, segments 
of a nut, duly to area and edge angles, held 
together by springs, and with guide to give due 
increase of pressure towards ends and away from 
centre, to prevent hollow grinding, these nut 
facets would have to revolve at same velocity aag 
in opposite direction to screw, to, prevent centrifuga 
action, heaping up the abradant unevenly and on 
one summit. 

Lastly, one of these discs with oblique edges 
will cut symmetrical screws, all scale models of 
one another, or systematised, through a very large 
range of diameters and numbers per inch. 

As to men may come, and men may go,” &c., 


I am now one of the going description, and I leave 
the field to those of the other kinds. 
May 25th. Vulcan. 


THE NEW TIME. 


[24294.]-—EvEN after reading opinions adverse 
to the change from our present method of reckon- 
ing to the 24-hour system, I fail to see any difficulty 
in the way of the change which cannot be sur- 


mounted. The question of counting 23 and 24 | aga 


strokes is, I consider, fully answered by 
5 fo i S. L.“ ( 1 Feb. 6). 
t of the diffic in recognising the figures on 
dials could easily be remedied by the use of a re- 
volving dial which, through an opening, would 
show the hour. To business men and others the 
new reckoning would, in my opinion, be a great 
boon, and the adoption of a universal time for 
international communications still greater. 

When we come to the astronomical change, I 
am, however, at variance with F. R. A. S. I 
have read that the Astronomer Royal has adopted 
the new reckoning, and that “the change was 
easily made from January of this year.” Now, 
Sir, I would ask any astronomer whether, in a case 
where constant reference must be made to the 
Nautical Almanac, as must be the case at an ob- 
servatory like Greenwich, some confusion must not 
arise occasionally? Even Prof. Oppolzer, whose 
expression in favour of the change Mr. Christie 
gladly welcomed, considered the change should be 
deferred till the new time is adopted in almanacs. 
The head of English astronomy advocated the 
change at Rome, and it would have been much 
better had he, before inaugurating so radical a 
change, taken some means to ascertain the opinion 
of astronomers on such a question. His colleague 
at Washington issued an order directing the change 
in astronomical reckoning to be made, but has had to 
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withdraw it in consequence of the opposition of the 
superintendent of the American Ephemeris.“ 
Heron, Forster, and Tietjen have declared themselves 
against the change; so that the heads of American 
and German almanacs agree in resisting adopting 
in haste and repenting at leisure. The director of 
our national association has not been heard on the 
subject ; -but the hydrographer (who knows how a 
change will be felt by seamen who use the 
almanacs), is against it. So much for those in 
high places ; and now for one or two remarks on 
the arguments. . 

A prominent advocate of the change considers it 
essential that the civil day should change when 
most civilians are asleep; how this is cousistent 
with changing the astronomical day when astro- 
nomers are in the midst of their work, I cannot 
imagine. Another difficulty I have been unable 
to surmount (even when are changed); 
is on which day would an observation be put down 
when it was taken partly before and partly after 
midnight ; say, for example, an observation of 
Jupiter’s satellite at transit; and again, a star 
observed at 11.59 p.m., would be a day different, 
for reduction, to one at 12.1 a.m. o my mind, 
the official organ of the Greenwich Observatory 
was about right in saying It is impossible for the 
change to be made in observatories until it has been 
previously made in the great ephemerides . . . 
until the chiefs of the principal nautical almanac 
offices have agreed to introduce the change, no for- 
ward step can be taken.“ And again: The 
change should not be made until astronomers are 
unanimous upon the subject, or at least, until those 
favouring the change are so greatly in the majority 
as to render the dissent of the minority a matter of 
no consequence. The change should then be made 
at some common fundamental epoch adopted b 
arrangement among the astronomers of the world.“ 

Conservative. 


(24295.J]—I am sure you will allow me to point 
out that the ‘‘advocate of change (letter 24249) 
contents himself with very little more than a mere 
verbal criticism of my letter 24247—hardly even 
defends his own case; certainly advances no new 
argument, as I had hoped he might do, of 
advantage. The change may give immunity from 
confusion to him and such as he is; but to the men, 
women, and children less learned than himself, 
there will be constant confusion for somewhere 
between ten days and the end of time. 

I expect to find ere long the idea relegated to 
the limbo of forgotten fancies, even in spite of 
the difficulties of astronomers and professors of 
mathematics who find their route in the pages of 
Bradshaw a more bewildering task than the search 
for the train of a comet through the labyrinths of 
most mysterious and complicated calculations. 

Oivicus Olim. 


ACHROMATISM, &O.—-VIOLINS. 


(24296.]—Ir will interest our optical readers to 
know that I have recently received from Mr. W.A. 
Haren four numbers of the American Journal of 
Science, containing important pren upon object 
glasses. These papers deal exclusively with 
achromatism and the secondary spectrum ; spheric 
aberration iš not touched upon. They are, of 
course, entirely mathematical ; but the analysis is 
new, and the method of treatment interesting. 
The first paper is by Prof. Harkness, and it will ap- 
pear as soon as possible. 

Every reader of this paper will be glad to learn 
that the health of our friend, Mr. J. A. Brashear, 
is much improved; and ere long we may hope to 
seo his appearance in these correspondence columns 


in. 
With reference to the subject of violins I may re- 
mark that since my last letter I have been enabled, 
through the kindness of Country Parson,“ to ex- 
amine the curves of a Strad. and of a Guarnerius 
model, and I shallhavemore:tosay upon them in the 
course of a week or two; but it may be as well to 
state, for the information of Mr. J. Towns (que 
50668), that if he is working on the Strad. model, 
Mr. Heron-Allen’s book on Violin-making is 
the very thing for him. It contains full-size draw- 
ings of a Strad. and of a Guarnerius violin, together 
with instructions for properly dimensioning the 
various parts. If these two full-size drawings, 
together with two small aus showing the 
pro finished thicknesses of back and belly could 
parsa from the book, they would be a 
boon which numbers of amateurs would not be slow 
to appreciate; and if these few words of mine 
should chance to meet the eye of the talented 
author, I am sure many would rejoice if they in- 
duced him to offer the drawings separately. 
Orderic Vital. 


A NOVEL OLOOEK. 


(24297.]—I SHOULD like to describe for the benefit 
of the readers of the ENGLISH MECHANIC a novel 
form of clock, for which I took out provisional 


protection some time since; but, of course, have! is transferred from 


May 29, 1888. 


not the slightest objcction to anyone making a 
model for himself, if not for sale. 

The idea admits of endless variations; but I 
shall only describe the original model which I made 
myself, as any ingenious person can develop and 
improve upon it. i 

The case of the clock is a 9in. cubical box of 
wood, which is ornamented by staining the wood, 

ainting in water-colours on the stain suitable 
080 and mottoes, and varnishing over all. The 
top of the box has a Gin. hole in the centre to admit 
of a china bowl, resting in it as a basin in a wash- 
stand, but with its edge flush with the wood. 
Round the inner edge of the bowl two rows of 
Roman figures from I to XII are painted in gold, 
one row near the edge of the bowl and another 
about half-way down. I found the easiest method 
of spacing these figures correctly to he to 
paper over the interior of the bowl, divide off | 
com , and mark the figures on the paper w. 
b acid, which, on exposure to heat, eats the 
paper away, and forms a rough stencil plate, easy 
to remove by warm water when the gold is 


ted in. 

A wooden or indiarubber image of a duck, swan, 
or other swimming bird must now be proc 
and a small bar magnet, such as those used in toy 
boxes with fish, inserted in its head with (say) the 
N. pole to the front. A toy fish with a similar 
magnet with S. pole in front may now be gilt, and 
weighted with snipe shot until it floats comfortably 
below the surface of water, in a natural manner. 

Next take a cheap American clock, such as one 
may readily obtain for 4s. 9d. Remove the face 
kid. the hands, and attach to the hour and minute 
axles respectively horizontal bars of wood. At the 
extremity of the bar attzched to the hour axle fix 
a light bar magnet vertically with S. pole upper- 
most, and to the bar of the minute axle a shorter 
magnet with N. pole uppermost. The minute bar 
must of course be shorter than the hour bar, in order 
to go round freely inside the latter. 

Now cut away a little of the bottom of the 
wooden case, so as to admit of the clock lying flat 
on its back thereon. If it be thought worth while 
to rigidly attach the clock to the case, of course a 
hole must be cut for the winding screw; but I 
prefer to simply lay the clock down and withdraw 
it for winding when required. i 

The clock being now in position, and a bowl in- 
serted and filled with water, it will be seen that 
the magnet on the hour axle will draw round with 
it the duck or swan, and that on the minute axle 
the fish, thus presenting the pleasing appearance of 
a bowl of water with two moving figures showing 
the time with no visible attachment to machinery. 
My own model is a very handsome ornament fo a 
drawing-room, end cost me about 10s. A most 
beautiful object could be ma le in the same way by 
carving and decorating the case so as to make the 
bowl appear an artificial lake, with overshadowing 
trees and devices of roots, ferns, &o., for the 


Agara . 

may add that my model was made in January 
last, and has gone well ever since. Very feeble 
magnetic power is sufficient, and if light bars and 
magnets be used the clock will keep excellent time. 
I hope I have made myself intelligible, as I have 
no time to draw a diagram. I hope also that if 
any amateurs coustruct a like clock they will let 
me know their experience, and I trust to the good 
fellowship of the ENGLISH MEcHANIC contributors 
and readers not to infringe the patent by making 
clocks of this kind for sale. 

Garrison Gunner. 


Voss's ELEOTRIOAL MACHINE. 


ey SEND a short description of the prin- 
ciple of Voss’s (more correctly Topler’s) electrical 
machine, in which I have tried to avoid the old mis- 
leading ‘‘two-fluid’’ nomenclature, basing the 
explanation on the following facts: — 

. That round every conducting mass charged 
with electricity there is a region or ‘‘field’’ of 
force which diminishes in intensity with distance 
from the centres of electricity. 

2. That electrical energy tends to move from 
points at high potential to points at lower potential 
on pra ed diagram, AB th 

n the annex am, are the paper 
inductors at the back of the fixed plate; X Fare 
two of the series of tinfoil carriers on the moving 
plate; P QR is the main conductor, the rods being 
carried above the plates, as in Wimshurst’s machine, 
for clearness; 8 T is the cross conducting arm; 
UV are the bent arms connected with the in- 
ductors, and furnished with metallic brushes which 
touch the carriers as they pass. . . 

Let one of the inductors, A, be raised to high 
potential by any method. 3 

Then the system of conductors P, Q, R, lies ina 
field of uneven potential, falling off towards R, 
and takes, as usual, the average or mean potential 
of the field. Therefore P is in a region of higher 
potential than itself, and electricity is transferred 
from X to P (by the row of points), and R is in a 
region of lower potential than itself, and electricity 
R to Y. Hence X is reduced to 
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a state of low potential, and Y is raised to a state of 
high potential. And the portion P Q of the main 
conductor having received electricity is at high 
potential relatively to Q R, which has given up 
electricity. Hence a gradient of potential is esta- 
blished between the two » P Q and QR, and 
electricity tends to transfer itself in the direction of 
the arrow across the interval atQ. 

Now let X be moved round until it reaches the 
cross-arm S T at 8, Y will at the same moment 
come in contact with T; and since the oarriers are 
still in the field of A, a second transfer of energy 
will take place similar to that just explained, so 
that X will be reduced to still lower potential, and 
Y raised to higher potential. 

Next, let the rotation of the plate be continued 
until X touches the bent arm U connected with the 
inductor B. Then, since it is at low potential, 
electricity will be transferred from B to it, and B 


na 
Bec 
t 2 — * 
‘ 1 ꝗ 
to 
A satasaean la 
„„ 


we 
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itself will be reduced to low potential. Similarly 
when Y touches V, electricity will be transferre 

from Y to A, and the potential of this inductor 
will thus be raised above that due to its original 


Then the con litions are the same in character as at 
first, but intensifled, A being at higher potential than 
before; B being at lower potential than before. 
Thus, there is now a steeper gradient of potential 
between P and R, so that the tendency of elec- 
tricity to pass across Q is increased. 

Lastly, when the plate has made just half a com- 
plete turn, X comes where Y was at first, and the 

cle of changes begins again; X now gaining 

ectricity owing to the low-potential field of B, 
and Y losing electricity (as X did) owing to the 


Biga porot field of A. 
is said above of X and Y is true of all the 


other pairs of carriers on the moving pet as they 
come in succession opposite A and B. Hence, as 
the plato rotates, there is a continual transfer of 
electrical energy from one side to the other, and the 
difference of potential between the inductors A and 
B soon becomes very great, and thus a very stee 
ient of potential is maintained between P an 

„ 40 that discharge takes place at Q through some 
distance of air. 

The function of the cross-arm, S T, appears to 
be to cause the change in the electrical condition of 

carriers, under the influence of the fields of the 

inductors A and B, more decidedly and effectively 
than can be done by the main conductor, P Q R (as 
in the Holtz machine), in which there is high re- 
sistance whenever there is an interval of air at Q. 
The main conductor system, then, serves for ex- 
ternal work, while the cross-arm does the internal 
work of maintaining and increasing the difference 
of potential of the inductors. 

e whole action may be roughly compared to 
the work of setting up and maintaining a current 
of water in a pipe connecting two cisterns by 
laddling water from one of the cisterns to the 
ae vo as to keep up a constant difference of 


. R. P. 


MAGNETIO MOMENT. 


[241299.]— QUERY 56546 has given rise to answers 
so numerous aud so contradictory that a few obser- 
vations on the subject of the moment of a magnet 
or magnetic moment’’ may be useful. 

There exists a good deal of confusion in terms of 
misunderstanding on this subject. The magnetic 
moment of a magnet is a quantity dependent on 
the magnet itself. and quite independent of the in- 
tensity of that field of magnetic force which is due 
to the magnetism of the earth or other cause. The 
moment of the couple, or, more shortly, the 
“ couple ”?” exerted on a magnet when displaced 
from the magnetic meridian is a quantity perfectly 
distinct from the magnetic moment. This couple 
tends to bring the magnet, when displaced, back 
again into the magnetic meridian, and it is in con- 
founding this couple with the magnetic moment 


that some of the answers to the question have gone 


wrong. 

Suppose an ideal magnet of pole strength m and 
distance between poles or length of axis /. Then 
the magnetic moment is m/ = M (say). Now, the 
unit ati Sa of magnetic pole is that strength of 
pole which repels a similar pole at unit distance 
with a force of one dyne. The dyne is the unit of 
force on the centimetre-gramme-second system of 
units, and all magnetio and electrical units are now 

on this : we therefore measure / in 
centimetres. It must be noted that pole strength 
is not measured in dynes. Pole strength is a dorived 
unit, and is got from the equation 
m m 


Where m and m' are two poles, d is the distance 
apart, and F is the force in dynes with which they 
repel each other. In fact, the dimensions of 
3 strength are LI M 4 I-, whereas those of 
orce are L M T~. 

It cannot be too strongly emphasised that, in ex- 
periment, the quantity which we always deal with 
in a magnet is its etic moment. In an ordi- 
nary bar- magnet it is impossible to locate the posi- 
tion of the poles with accuracy, or to determine the 
length of the axis. It is the product of these two 

uantities or M — i.e., the magnetic, moment that we 

ways deal with in practice. E 

Suppose, now, that we have tho above magnet, 
of pole strength m, and length of axis / displaced 
through an angle @ from the magnetic meridian, 
which we call N S, and suppose, also, that it moves 
only in the horizontal plane. Then the couple, G, 
tending to bring it to the meridian is— 

G = H. m. ein. 0 
22 H ° M e sin. 0 


where H is the horizontal intensity of the earth’s 
force (H = 0°179, nearly, in London). 


y 


f 
| 


Now in the query (56546) = 3 units of pole 
strength, and 7 = 10 centimetres, so that M = 30. 
The strength of field is here 10, so that H = 10, 


and we have 
G = 10 x 30 x sin. 0. 


When 6 = 90°, or the magnet is at right angles 
to the direction of the force, 

G = 10 x 30 x 1 300. 

I do not wonder at many readers being in some 
confusion on this subject, as the complete under- 
standing of the units employed is a matter that 
needs close attention. 

Lewis Edmunds, D. So., LL.B. 

10, King’s Bench- walk. 


A NEW DEMONSTRATION OF THE 
PARALLELOGRAM OF FOROES. 


24300.]J— I nea to submit for insertion in 
„ Ours” what I venture to think is an original 
and simple demonstration of that important and 
interesting problem known as the! Parallelogram 
of Forces.“ I hope that you will insert it, and 


that it will elicit an expression of opinion from 
some of your talented correspondents. : 

Lemma 1. The spaces passed over by moving 
bodies are (ceteris paribus) inversely as the masses. 

Lemma 2. The impelling forces of moving bodies 
are (cæteris paribus) directly as the spaces. 

Lemma 3. The centre of gravity of two bodies 
divides the line joining them, so that the ratio of 
the segments is inversely as the adjacent masses. 

Proposition.—If the adjacent sides of a parallelo- 
gram represent the direction and space which would 


be passed over by a body when two given forces 
act upon it separately, the diagonal will represent 
the direction and space which would be passed over 
when the fcroes act conjointly. 

Let O be the initial position of a mass, M, and 
O A the direction and space which it would pass 
over in a given time when acted upon by a force ; 
also OB the direction and space which it would 

over in the given time when acted upon by a 
orce D. Then, if the parallelogram, O A R B, be 
constructed, its diagonal, O R, will represent the 
direction and space over by M in the given 
time when the forces C and D act con jointly. 

Now, since M cannot contemporaneous!y pursue 
two directions, let it be supposed, when acted u 
by C anà D, to divide (without resistance) into 
two portions, G and H; and let OP, OQ be the 
spaces d over in the given time by G and H 
reapecti rely Then (Lemma 1)— 

G: M= OA: OP e 6 6 2 0006 2 60 8 
And H: M OB: O0 e 


Therefore, from (1) — 


M. 0A „ M. 04 
G = P and OP = S05. 
Therefore, from (2)— 

M. OB _ N. OB 

H= Hog > and 09 = MOF. 


Join P toQ. Then the equation to PQ when 
put into the form 


4 8 1 is 


Now this equation is always satisfied, irrespect- 
ively of the values of G and H, by z = OB, 
„= OA. Hence, G and H being the only vari- 
ables, PQ always passes through a fixed point; 
which, obviously, is R, the other extremity of the 

iagonal O R. . : 

urther, because at the end of the given time, G 
and H are found at Pand Q respectively, and that 


H. M. OA. M. OB OA, OB 
d: H= M22 r OG 


a AR. PR 
7 : SP = p * PR, 
the point B is (Lem. 3) the centre of gravity of G 
and H. 


Hence itis manifest that the effect of the simul- 
taneous action of the forces C D upon the mass M 
is equivalent to the translation of from O to R. 

oreover, the locus of R (the centre of gravity 
of G and H) is the straight line OR. or the 
direction of O R d ds upon the angle A O B and 
the ratio O A : OB, which depend upon the direc- 
tion and magnitude of the forces C and D; but 


O and D are invariable, consequently OR ree 
resents the path of M when C and D aot con- 
jointly.—Q. 


aD; 

Corollary.— Since OA, OB, OR represent the 
spaces ed over by M in equal times, these same 
lines will also represent the magnitude of the im- 
pelling forces mma 2); hence, if the adjacent 
sides of a parallelogram represent the directions 
and magnitudes of two forces which act upon a 
body, the diagonal will represent tho direction and 
magnitude of the force which is their equivalent. 

S. Stokes. 


TO E. M. NELSON. 


1 — Ir the condenser mentioned by 
« Amateur ” is the one I have in my mind, the top 
lens is nearly a hemisphere, the other is a plano- 
concave of flint and biconvex of crown. I should 
say that if you silvered the convex surface and 
ground off the apex, you would spoil it, and gain 
nothing. 

The amon 157 at 15 an 555 
entirely on the form which it is „ 1.0, 
the idiesynorasy of the canter. E. M. Nelson. 
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MINERAL-OIL LAMPS. 


Set ed . Huaues has claimed to be a 
4‘ practical man,” and on that claim sets all other 
persons at defiance. He says, in fact, that he has 
worked at his subject for 40 years, that we know 
3 about it; but that he, having proved all by 
test an ce, can give us a lesson or two. 

Well, then, why does he not enlighten us? To 
my advocacy of metal reservoirs, he insinuates that 
I am a mere theorist, and calls upon me to test the 
cooling influence of glass against the heating of 
VVV 

g ma y so doing, me 
to able the result. 

y reply was short, and to the effect that I had 
long since proved that the maximum heat of 
mineral oil during 10 hours in a copper reservoir 
was 69:2 Fahr. 

Here was a complete answer to J. Hughes, for 
that tem is not even the heat of a summer’s 
pet a is from 30° to 60° below evaporation 

No 


w, will J. Hughes be kind enough to sky 


give to the public his knowledge of the heating of 
mineral oil A d . 


& Copper reservoir. 
28rd May. J. D. Shakespear. 


CRANK AXLES OF LOCOMOTIVES. 


[24803.]— Your correspondent is guie right in 
stating that the grain of the iron in the web of the 
erank isin the wrong direction, and this will account 
for the fact that fractures usually occur where the 
inside web joins the crank pin. 

_I think no greater recommendation of the sugges- 
tion made by the Board of Trade upon the Penistone 
accident, that all big ends should be taken down 
weekly, can be given than by the fact that the 
number of flaws detected in running sheds last year 
exceeded half the total of axles broken in running. 

I have also good authority for attributing the 
great breakage both of cranks and of truck and 
carriage-axles onthe M.S. and L. Railway, to the 
sreduency and severity of the curves existing on 
that line 


Mr. W. Stroudley, in a paper on the Construction 
of Locomotives, stated that by allowing more 
breadth in the four blocks, the engine would be 
prevented from leaving the rails, even if the axle 

roke, except in crossing points. Now by the use of 
the Joy valve- , space is given for Jin. of bear- 
ing, and also Ain. for the crank-pin, together with 
ample room for inspection, in the case of Mr. 
Webb’s new L. and N.W. three-couples. 

Another aa yt va quon n the om ponad 
passenger eggine e L. an W., which 
its aingle inside crank formed by the metal bein 
bent into shape, an arrangement which keeps the 
grain in the right direction, while the application of 

orce directly in the centre reduces side-play to a 
minimum. 

Lastly, the strains on the crank-axle seem to be 
caused as follows :— 

(1.) By the reciprocating motion of the pistons.— 

it is more likely that the axles of the ex- 
press engines should break than those of goods 
engines, as the extra leverage obtained over the 
smaller wheels gives an earlier cut-off, and 
lessens the strain. 

(2.) By si „ is proves by the large 
proportion (1:5 : 1:9) of straight axles broken last 

ear as compared with that of cranked axles, it 

g well known that engines with ight axles 
and outside cylinders are most liable to oscillation. 

(3.) By curves, and A aint tightness of points.— 


This is not ently felieved by the bogie, or 
radial box, but is now allowed for in some 
‘i single ” es 


Surely the resolution of these into tensile and 
g strains would give an answer to the 
question whether steel or iron should be used, since 
the tensile strength of iron is 60,000Ib. per square 
inch of section, while that of steel is 130,000. 
n It possible that inclined eylind 
ers ma 
their directi 
play? 


(24304. ]—‘* WILFRED,” p. 260, refers to what has 
been said by the Railway Servants’ Society—that 
the fibres of iron run in the wrong direction in the 
crank webs; but he further goes on to say that there 
‘isaninvention bya firm he names, to get the fibres 
in the proper direction. If this can be done it is a 
grand thing, so I anxiously wait for full details or 
a sketch of this way of making cranks. In con- 

uence of the Railway Servants preferring ‘‘ iron 
” Messrs. Vickers and Co. have just issued a 
statement to show the good work of some of their 
poate eed pose as the feuri 1 in a great degree 
ud engines, per it will be considered in 
the E.M.” by our Friend “s Midland.” 
Orank-A xie. 


b 
ection, obviate a certain amount of ide- 
Beginner. 


Eee — 


COMMUNICATION CORDS ON 
RAILWAYS. 


[24305.]—THERE can be no question that asa 
matter of safety that Scotch express train should 


have been sto and the brake-blocks removed 
from the step d of the carriage; but I think a 
‘* Carlisle P ” did quite right in not using 


h 
thecord. The Company would doubtless arene that 
it was not sufficient reason,” and he would there- 
fore have found himself removed from the train at 
the next station and charged before the magistrates. 
What is a sufficient reason for using the cord? 
This has never been defined by law. Perhape Mr. 
Stretton will give his opinion upon the matter ? 


THE AFTERGLOW. 


(24306.]—Smvcz 30th March the glow, after a 
riod of inactivity, suddenly returned to nearly 
its former splendour ; though, strange to say, sub- 
N to marked variability from day to day being 
right one evening, but almost nil the neg. 

n the 7th and 8th inst the light was very strong, 
and huge ribs or streams stretched right across the 
to the eastern horizon, terminating there over a 
sort of dark circle. These streamers are seen after 
the arc of light in the east has faded. > 

The first, or rather red glow, lasts for about 25 
oe Ta 15 8 it settles on > 10 in a 
oran ; the sky now again brightens up, 
re thi 2 low goes through the same stages, lastin 
for another 30 minutes. On the 7th the sky satel 
clear and the stars bright; but, on using the 6in. 
on Jupiter, the paos presented, most of the time, 
justa uminous lurr, with spurious images flappis 
on its sides, the same as I have before noted o 
Venus, and which seemed to me caused by the 
glow- producing medium. 
T , 10th April. John Ballot. 


REPLIES TO QUERIES, 


———-¢-6-4-—— 
©,° In their answers, Correspondents are respest- 
requested to mention, in each instance, the tit ¢ 
number af the query asked. 


154825.]J—Salt, &o.—‘‘ Dens ” with me 
that nature’s law is uniform; but why this should 
be his reason to begin with a civilised man, instead 
of a lower type of man, I fail to understand. If 
they are found, when found at all in / older forma- 
tions,” and only with the most primitive stone im- 
plements accompanying them, it seems to me most 
to in with ‘‘ Paleolithic man.“ The 

whole of ‘‘ Dens’s’’ reply confirms me in doing so. 


8 | Naturally the most remote ancestors of our race 


would show the fewest remains, and those imper- 
fect, left undestroyed by the tooth of time and in- 
cessant agencies at work to destroy and recreate, 
only under quite exceptional conditions. I cannot 
agree with Dens,” if man had lived for a thou- 
sand centuries, &c., we should not be able to find a 
rood of ground without a ekeleton in it.“ As is 
well known in geology, the older the strata the 
fewer the fossils, until we come to those which con- 
tain none at all; hence it follows, the older, the 
lower the of fossil, whether of beast or plant ; 
the less is their number, regardless how nume- 
rous they may have been when covering the earth in 
life. In short, ‘‘ Dens’’ rather mixes things when 
he says, “I begin with civilised man,“ and, in con- 
clusion, nye | It won’t do to speak of these men 
as being primitive.“ Again, if Neanderthal skalls’’ 
have been found, it is beyond my scepticism to 
conclude, with Dens,” that it is as yet only 
supposition if such men ever lived.’’—F. W. H. 


[55879.J]—Outting Iron (U.Q)—If “ Youn- 
ker” has cut his circle of 1-50th of an inch thick, I 
hope he will tell us how. I should turn a wooden 
faceplate and fix the iron ring on it truly central. 
Then take a piece of wood about 23in. wide by tin. 
thick and fold a piece of emery cloth over the end. 
Use this as a turning tool to grind the groove out. 
The edges will not be sharp, and must be finished 
with a scraper held so that the edge is well below 
the part heldin the hand. I think I should try to 
do without a rest for the latter part of the opera- 
tion, many using an upright piece of wood to pre- 
vent side motion of the scraper, and nippin this 
between the scraper and the thumb of e band 
holding it.— GLArrox. 


155952. — Sheet Iron. Cat out one piece and 
use it as a template to mark off the others. Lay it 
on a plate, and, with a steel scriber trace the out- 
line. Then cut the plate to this line.— Guarron. 


[56243.]—Fuses for Projectiles.— To GAR- 
RISON GUNNER.’’— Having been away for the last 
few weeks, I have only now seen your answer to 
my query. I thank you very much for the infor- 
mation you have so kindly given. I shall not 
trouble you to look up the ‘‘Changes in War 
Stores, for I know what trouble that would 
entail, and, besides, you have told me all I wanted 
toknow. Ihave been so much interested in your 
deacription of the new fuses, particularly of the 
“í time and concussion,” that I am about to write 
to the D. A. for permission to procure the chromo- 


3 of them from the R. L., Woolwich.— 
Ex-GaRRISON GUNNER. 


(66318.] — Owls. — If Agricola will put 
caustic soda into the holes and runs of the rata, 
they will go away at once, and never come 
Should a new lot come in, repeat the dose. It is 
a most thoroughly effectual and safe way of getting 
rid of such vermin.— DENS. 


56358.]—Ohronic Cold.—In answer to Ora 
et Labora,” the following prescription for a lotion 
to be snuffed up the nose into the mouth and spat 
out will be of infinite value: —Sʒde bicarb. ; sode 
biborat.; sodii chorid., aa. grn. vii. ; saoch. alb. 
gr. xv. Mix; dissolve in breakfast oup of tepid 
water.— Q. A. 


[56335.]—Wheel Gearing (53635, Vol. XL. 
p. 181).—The inner pitch line will not be at 
the same distance as the outer one. 
position relatively to the point and root of the 
tooth will be the same as the outer one is to 
its point and root; but the distance between the 
lines representing the pitch circle, the point, and 
the root on the small side will be so much lese, 
because the length of the tooth is less. In the 
sectional drawing of e wara the has t- 
ing the pitch, the point, and the root upon the 
diameter aro laid down. They are then 5 
prolonged to the centre of the wheel, or to that 
point where the line of bevel sah = r of 8 
ahaft, or speak g more correctly, | apex 
the cone. e breadth of the teeth is then marked 
upon these lines; and where the intersection oocurs 
the relative distances of the pitch line, point, and 
root for the small side are pricked off with com- 
passes. The top and bottom dotted lines are those 
on which the centres of the radii for striking the 
flanks and faces of the teeth are for the 
obvious reason of obtaining uniformity of shape all 
round. The distance of these lines from the pitch 
line is not a constant distance, but will with 
the diameter of the wheels and the shape of tooth 
adopted. If you look on p. 260 of the number in 
which your query occ you will see a case in 
point. Three sets of wheel teeth are there figured, 
struck with Willis’s Odontograph; and in the case 
of the smallest wheel of the three the ng line 
for the roots is a long distance without the circle of 
the teeth. This can only occur with the smallest 
pinions of a set; but in every case it is necessary, in 
order to attain certain results, to fix upon the sha 
of the teeth, and then to adopt the striking lines 
them. The thickness of wheel teeth from jin. to 
4in. pitch, advancing by quarter inches, and ex- 

apa in neareet fractions of an inch, should be as 
ollows :— 


in. in. n 17 ti m. 5 in. 
t Å 18 wv 16 13 13 

2 22 2 3 3 4 
115 176 135 132 1327 15 11 1 


A third and fourth is not quite correct for the re- 
lative lengths above and below the pitch line. A 
better proportion is 3 above, 34 below; or, to be 
more accurate, b} above, 6} below, and this gives 
quite enough for bottom clearance.— J. H. 


[66360.]}—Tandem Biocyole.—‘ Bike does not 

give sufficient particulars; but it is not a matter 
or iso that he does not on well with. 
different riders.” The tandem bike is a rare goer 
when you get two riders to run together; but it 
takes a good deal of paria even when the two are 
fairly matched. There are not many 

bicycles in use.—Essak. 

[56364.]—Wire Blinds.— This query is rather a 
puzzle, for the difficulty seems to be in the want of 
nep edges to the gt letters. If the querist can- 
not do without, he should paint his letters first, and 
when dry lay on the gold size, taking care that its 
edges are sharp. Gild when tacky, and the edges 
of the letters will be sharp also.— Essar. 


3 Oil.—I thought it was the 
our that was objected to, not the colour, for 
cocoa butter is white. Sturtevant’s process is as 
good as any, and consists in steaming the oil in a 
wooden vat, and adding to each ton 6lb. of sul- 
phuric acid, and 121b. of hydrochloric acid. Time 
is allowed for settling, and the oil is drawn off.— 
Noun. Dor. 


56974.]— Globe Telephones.— One wire is for 
the bell circuit, I suppose; the other two for the 
telephone.—E. G. 


[56377.)—Eleotrical.— No. 24 wire is quite 
fine enough for electro-magnetic machines. — 
NORMAN. 


(56397.]—Feeder for Organ Bellows.—Why 
not make two feeders worked by one handle, so 
that the opening stroke of one feeder is the cloaing 
stroke of the other ?—J. W. 


[56398.] — Boiling White. — The proportions 
are 3lb. of cream of tartar to 41b. of grain tin or 
shavinga. About two gallons of water will be 
sufficient. Boil, say, for half an hour, and then 
put in the brass, previously cleaned. Does 
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last word throw any light on the failure? This 
— has been answered many times. Nur. 


[56484.]—Varnished Wall Paper.—“C. D. R.” 
says, Lou es as well clean ee with 
paraffin as wall-paper. o wi surprised 
to hear that the best thiug to clean either dirty or 
Zoli Covi; or any other glass, is paraffia oil.— 


(66518.|—Organ Buildiag.—The questions 
asked under this heading could be better answered 
by a correspondent more e 
with pipe-organ coustruction than what I profess 
to be. My experience is chiefly in connection with 
reed organs, and beyond the matter of simple re- 
paire and tuning, I do not profess any great know- 

ge of pipe-organ construction. I have never 
attempted to make o -pipes of any kind, and 
have never had any desire to attain to that art, 
Perhaps some of our organ-building correspond- 
ehts will kindly reply to the questions put forth 
on p. 222. The information required will doubtless 
de of interest to many readers. If the querist had 
any intention of building a reed organ, I should be 

to help him in any way I possibly could. 
will, however, offer a few hints to the querist on 
the da dai of organ-building. He is no doubt 
aware that a small pipe- organ will take up as much 
toom (if not more) as a large reed -organ. Though 
the volume and quality of tone obtained from good 
-pipes is superior to that obtained from reeds 
any conditions, a large 5 is prefer · 
able to a small pipe-organ, for following 
reasons: — 1. The former can be made to a con- 
venient size, suitable for any private dwelling, and 
et to contain as much variety of tone as may be 
ound in a large instrument of the latter class. 2. 
In a reed-urgan we can have from two to four 
manuals, each of which may contain reeds, voiced 
to imitate effects similar to that found in the larger 
class of pipe-organs. Other advantages of a large 
reed-organ over that of a small pipe-organ could 
be explained if necessary. One set of good organ- 
pipes would cost as much, if not more, than four 
or five rows of vibrators. My remarks refer to the 
American organ-reeds and cavity-boards. e 
American organ is the nearest a to the 
pipe-organ in quality of tone, and I think that the 
majority of persons will admit that a large, well- 
constructed American organ, with two or more 
manuals and pedals, is superior to a small pipe- 
organ—that is, if a variety of tone effects are re- 
quired.— G. FRYER. 


. Dynamo. On p. 223 read: 
ss ature consists of 16 segments of No. 18 
S. W. G., and total wire weight of 2lb. 20z.—usual 
Gramme core (solid). Wire on field ts, No. 
16 S. W. G., and total weight 141b. 40z.””—VANDU. 


[56530.] — Harmonium, &oc.—To “ Haer- 
MONICA” (p. 223).—I offer the following advice, 
if he likes to take it: You say that you are about 
to add two rows of reeds to your harmonium. Are 
you sure that your bellows is enough for two 


extra rows? not, I should advise you to first 
ascertain If you can obtain the uired 
amount of wind, buy a complete pan suitable for 
the entire number of rows of vibrators 


you will then have no need to trouble about the 
sizes of pallet holes, or yet to ask whether the reeds 
would ound osha simply screwed on top of 
holes.’ A sound » Or pan, for one row of 
i els or tubes 


pressure P 

Bren 0 what you require, I will advise you to 

of your harmonium, and eroi make or 
purchase an American organ containing the required 
number of rows of reeds. If you want tho. har- 
monium and American o principle combined, I 
ebould advise you to make a two-manual affair, the 
on harmonium principle, and the 
upper manual on suction principle with American 


organ reeds. I will send all n particulars 
for accomplishing this, if requested. 2. the query 
now stands, to accomplish what is suggested in it is 


an impossibility, for obvious reasons. I will, how- 
ever, answer one question with to the 
matter as to how the valves ets} are opened 


in the American exhaust principle? The valves, 
or ts, are situated immediately under the reeds, 
and cover a series of longitudinal apertures which 
are cut out of the mortise on which the tubes 
con g the reeds 5 poss 1 is 
provided a — sufficient power to kee 
each pallet firm! . The pallets are actus 
plungers, w are small pieces of wood. The 
ungers pass gel a portion of the wood 
orming the tubes. ey are made steady in action 
by the employment of a guide-strip or guide-board. 


You will see this illustrated more than once in very 
recent numbers of the EN LIS Mrecuanic. When 
the plungers are pushed down by the keys, they 
actuate the pallets.—G. FRYER. 


[56547.] — Geometrical. — I find that this 
problem, which has attracted some attention in 
these columns, is capable of further development. 
If we join the centres of the four circles, and thus 
form a quadrilateral figure, it will be found that a 
circle can be described passing through the four 
corners of this figure, and also through the point 
where the four circles intersect, and thus we have 
five circles 3 in one point. Also, if we 
draw the diagonals of the q ilateral, each of 
the angles made by the diagonals and the sides 
will be equal to one or other of the angles to be 
found in the original fi . The proof of this is 
somewhat difficult. I wonder if Hemisus ” or 
“T. H. L.” could put this in as neat a form as 
they have succeeded in doing with the first part of 
the problem. In this complete form, the problem 
ae one of considerable elegance.—M. I. C. E., 


[56547.] — Geometrical. — J. C.“ and Mr. 
. difficulties in my answer to the first 
of query. In the figure abcd are the four 


lines, and abc, acd, abd, bed, are the four tri- 
angles. Their difficulties are of their own making. 
There is no question of twelve lines or of equal 
lines.“ The proposition deals with the four tri- 
angles always and necessarily formed by drawing 
any four straight lines (not limited in length) in 
a plane. Hemisus has given a good proof of 
the property enunciated.—L. EDMUNDS. 


[56547.]—Geometrical.—In the two replies to 
this query (p. 242), the conditions of the problem 
appear to be lost sight of. We are required to draw 
a figure with four straight lines of given length in 
which figure there are to be four triangles, aud then 
to prove that if we draw circles circumscribing each 
of these four triangles, the four circles will inter- 
sect each other at a certain point. In the first 
reply we are shown how to describe four separate 
triangles with four straight lines, which is nothing 
to do with the problem, and in the second we are 
introduced to a fi made up of eight straight 
lines, and as many triangles. vidently the figure 
that Todhunter had in view was 5 the 
one in the annexed diagram, where we have the 


2 


four straight lines A C, AD, DE, and CF, and 
the four triangles ACF, ADE, CBE, and DBF. 
Ihave not drawn the circumacribing circles, to avoid 
confusion in the diagram; but this can easily be 
done, and it will be found that the four circles will 
cut each other at a certain point, whatever the 
length of the lines may be or whatever shape the 
figure may be, provided it fulfils the required con- 
ditions. have not worked out the geometrical 
proof, but the drawing of the fi alone (which 
will comply with the conditions), makes a g 
pe and is rather a curiosity.—M. I. C. E., 


0 


(56550.)—Sawing.—To J. M., 4 Sawrzs.—I 
have been sawing some elm and ash into plank ; 
my saw is 6ft. Gin. long, 104in. at the top, and 2in. 
at bottom; teeth gin. apart. I intend doing the 
sawing myself, and I do not mind spoiling some to 
learn, for it cost me about four times as much to 
buy the plank than to buy the tree and sawing 
Wadde I have done two pieces of ash into eight 
planks well since I sent the query, but the third 
piece very bad ; it seemed to get worse all the way 
to the end of the 12ft. length, and then it was zin. 
or more hollow. I somehow thought it was 
cause the saw was getting blunt, so ed it, 
and the next cut went very much better. Perhaps 
you will give full iculars how to set and sharpen 
it; and if you write giving all particulars how to 

on a tree, and so on all the way 8 into 
planks, all the tools, &c., what are used, and what 
sort of saw is used to cut curved pieces over the pit, 
such as felleys, &c., with drawings, if possible, I 
think it would be a great help to many as well as 
myself, for it is a subject I have not seen treated 
on in the ENGLISH MECHANIC, and I have them all 
from No. 1.—ALABAMA. 


[56558.] — Lincoln Oathedral oontains no 
“ stone beam.” The remarkable arch of 23 stones, 
so miscalled, was apparently built as a'strut, to 
apart the west towers, when the 13th-century 
masons, who were finishing them and p the 
vaulting, apprehended some settlement of the 
8 By the grat arah, of the front bat 
well se y the grea of the front; bu 
their eastern must have shown some symptoms that 
this clever device has effectually stopped. The 23 
arch stones are of uniform section, only llin. dosp 
2lin. wide, and so chamfered below as to reduce i 
to about 195in. super. The clear span is 28ft., and 
the form a pointed arch extremely obtuse, the 
middle being but 20in. higher than the north 
epen ging, and but 8in. higher than the southern. 

hus the whole suspended rib contains not quite 
38 cubic feet. The radius of the southern half is 
about 100ft., but of the northern 112ft., and that 
end is loaded for about 8ft. with some 9 cubic feet 
of rough masonry ; but the south or higher end, 
for a less distance, with about half as much. 
Nearly 14ft. of the middle are the bare arch-rib. 
These particulars are from W. A. Nicholeon’s ac- 
curate engraving in Transactions R. I. B. Architects, 
1841. The 22 joints are normals to the two ao 
and are thought not to contain any j E 


course, the structure creates a thrust, read 
lated, of many times its weight, or y many 
tons; but does not transmit any from any other 


arch. According to S. Ware’s ‘‘ Tracts on Vaults, 
&c.,’? 1822, Tract ii., p. 21, there is a very similar 
arch, but heavier and still bolder, in the Jesuits’ 
Church at Nismes, constructed by one Cubisol, of 
which I would gladly hear anything more.— 
HARRISIAN 


(56563.]—Medioal Ooil.—My reply 

query seems to have been a cause of offence to our 
enlightened correspondent, “C. D. R.” 
gratulate C. D. R.” on his own reply to this 
query (p. 242), and on his disco that mine is 
nonsense. It seems to me that “C. D. R.,“ ad- 
mitting that he himself could not answer the query, 
is deeply offended if anyone else should answer it. 
We are sparen ee the fox 8 bad 8 aa 
and who went about trying to persuade 0 
foxes that it was the correct thing to have no 
tails. The quotation from Mon w 
C. D. R.” advises me to lay to heart might some- 
times be effectively remembered by himself, espe- 
cially that part of it which refers to“ clutter ” and 
‘ little pittance” of knowledge. It may interest 
4 C. D. R.” to know that Bobadil’s’”’ authority 
for his information is Angell’s textbook, w of 
course, may be entirely wrong. Will “O. D. R.“ 
be good enough to enlighten us on this matter 
by 8 statements, and showing where this 
well-known book is at fault? Nothing whatever 
was said about four electricities. Two were men- 
tioned—positive and negative; and if “C. D. R.” 
wishes enlightenment on the aiphabet of the science 
he professes to teach, I shall be hted to de- 
orba an e ent which proves the separation 
of the two kinds of electricity by an ordinary vol- 
taic cell.—BOBADIL. 


[56564.}—Dynamos.—To MR. LANOASTER OB 
MR. BOTTONE. —I do not care to advise as to the 
winding of such a Pacinotti mmg m that described, 
as it would surely be a failure. o cogs are much 
too thick and the spaces too narrow and too deep 
to be of any use. The field magnet cores must be 
much heavier, at least 3łin. in diameter. I will 
give another plan if you desire.— SELIMO BOTTONB. 


[56569.|—Boiler Query.—To “ BoswELL.”— 
In answer to your reply, the boiler was made af 
Bowling in the year 1870. So, therefore, it is 16 
years of age, and the plate is Bowling brand. It is 
all single riveted, the rivets are jin. dia., the joints 
are lap joints, and the first cone tube is 10ft. An. 
from the front of boiler, and there are ten tubes in 


ood | the boiler, five in each box; the boiler pressure was 


76lb. up to 1880, when it was low to 70lb., at 
which Dressur it is working. There are no stays 
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at the bottom of boiler, but there are four at ea ch 
end at top. There are no longitudinal stays in. 
Could you be so kiud as to tell me what alterations 
to make, so that we could raise the pressure up to 
751b. again with 8 or if it is impossible to Work 
at 76lb. any more? Say what pressure it would be 
safe at if we got it altered. The plates seem to be 
good and sound. Of course it has hac pretty hard 
work, and has yet. Iam much obliged to Ex- 
Blacksmith,” and will try to follow his advice.— 
Sanay. 
peels) — Chronic Rheumatism. — To 
“B. Sc., PrymoutrH.—Many thanks to B. Sc., 
Piymouth, for his kind and prompt reply to above, 
I now wish to ask him (and others who may reply) 
for further information, as I wish to try electricity. 
Should it be what is known as a coil worked by a 
battery or a magneto machine? If a coil, what 
battery should be used P—should it be a broken or 
continuous current? Could I have some arrange- 
ment, to apply while in bed, as I am extremely sus- 
e to cold; am afraid of exposing any part 
of the body to the air for more than a few moments 
ther. Please give full particulars for the appli- 
cation of electricity. Have taken many medicines 
with but little benefit—A Many YEARS’ Son- 
SORIBER. 


-[56578.]—Electric Bells.—To H. S. Bracu.— 
I readily accept your kind help. I do not quite 
see how you make the line resistance 200 ohms, since 
the connections are all made parallel with thestations 
and not all in simple circuit or series. The bells 
are not large at all—small 4in. single-stroke bells 
I intend fixing. One of the stations being a long 
way from the others I pa a a relay would be 
advantageous there, and also by having a relay at 
each station I could do with a fewer number of 
cells (Fuller), five or six at most. I may at once 
mention that they are telephonic stations betweon 
different places of business, Pach pace having ite 
own number of beats. I will gladly avail myself 
of H. S. B.’s’’ diagram of connections also.— 


[56580.]—Tricycle Pedals.—I am not a me- 
chanic, but as a cyclist think there ought not to be 
much difficulty in curing the fault in this corre- 
spondent’s machine. y not try a neat iron 
washer filed to a proper thickness, so as just to 
allow sufficient play to the pedal? In my own 
machine I stop all rattling by using thin leather 
washers lubricated with tallow Lee probabi 
these would not do for pedals, friction 
being too great. As for spring ers, I know 
nothing about them, and fancy that, if procurable, 
they would not be near so efficacious as a pair of 
plain iron ones.— LITHIUM. 

[56587.]}—Telephone System.—If “T.J.” is 
familiar with incandescent lighting on the multiple 
arc system, he will find, if he joins up a few tele- 
phones according to di shown in issue of 24th 
ult., that each telephone receives a portion of the 
current in the same manner as incandescent lamps 
do. The following diagrams may enlighten him a 


little :— 


4 X, E 
LINE WIRE 


RETURN WIRE 


FIG È. 
LINE WIRE 


on 


In diagram No. 1 a return wire is shown, and, of 
course, two leading-in wires are necessary in this 
arrangement. In diagram No. 2 earth is substi- 
tuted for the return wire. Ifa telephone circuit is 
short, a return wire might be run ; but if the circuit 
is a long one, it will save expense by only running 
one wire, and putting earth on at each phone 
as shown in No. 2, only one leading - in wire being 
necessary, this being soldered on to the line wire, 
Which may be continuous (without break) from be- 
ginning to end. The success of working a circuit 
in this manner will depend on the earth being good 
at sach station. With this arrangement I find that 
induction from other wires (such as telegraph cir- 
cuits) is somewhat diminished. Also when electric 
tremulous bells are used in connection, no relays are 

uired, as would be the case if joined up in series ; 
and if a telophone gets out of order, or the line wire 
breaks, it will not stop the whole circuit, so that 
faults are readily localised.—R. F. S. 


[56580.]—Tricycle Pedals.—‘‘ C. D. R.” says 
t Why not 55 in ordinary iron washers ? Well 
done, C. D. R.“ Tou are certainly getting on. 
Could C. D. R.” put a washer on a tree without 
cutting off either the top branches or the roots or 
splitting the washer into two semicircles and then 
pu itround. Justin the same way, oe 
ecould possibly get the washer on to the crank 
in the right position. C. D. R.” does not forget 
to pounce on Mr. Bobadil this week, for that 
gentleman kindly volunteering information. If 
“ Bobadil’’ was paid for his advice, it would bea 
different thing altogether. Wherever did you ob- 
tain your information? Dearme! Extraordinary ! 
Could you illuetrate with a few diagrams, for the 
benefit of engineers and amateurs alike, this method 
of yours ? ou know it is a tricycle with a crank 
and not a bicycle in question. Now, do you see, 
dear ((C. D. R.“), I have found ‘‘ Invicta’s’’ 
method to answer properly. I ride a front ateerer 
myself, and it was on going down hill with legs on 
rest that the shaking of pedals became most an- 
noying. Now, C. D. R.,“ and discover a 
few more methods by next week, and for the future 
do not try to answer questions about which you 
know nothing at all. If, instead of waiting for 
someone else to answer Medical Coil, you had 
done so yourself, it would have been better.— 
U.C.S. W., Cardiff. 


{56604.]—Differential Bquation.— In looking 
again at this query (supposing it to be given in 
good faith, and that the first term is a misprint), I 
think the equation must be megnt for— 


di dy 


This is a partial differential equation“ with three 
variables, æ, y, and z, the solution of which will 


y =m (22 + azè? + nz) A e, 


where m, n, and ¢ are arbi constants. This 
may be proved as follows: First consider z as con- 


stant, and differentiate twice; then 425 = 2ma. 


Now consider z as constant, then 72 = 2m. Mul- 


tiply this by a, and subtract one result from the 
other, and we get the original equation. I am 
rather curious to know how such an equation can 
have arisen. Perhaps H. H.” would say whether 
it is from some geometrical construction. 
M. I. C. E., Bath. 


|56611.]|—Junket.—Obtain one quart of new 
warm milk, a small 125 of rennet (juice of calves’ 
maw), allow to stand and get cool. Thenadd two 
tablespoonfuls of brandy, a little nutmeg, a layer 
of white sugar; lastly, a layer of Devonshire 
cream. For teetotallers the brandy need not he 
added.—A DEVONSHIRE GIRL. 


{56617.]—Stained Skin from Wearing Black 
Stockings.—Try a little vinegar or a weak solu- 
tion of oxalic acid about the strength of vinegar. 
Rinse afterwards with hard water. Should there 
7 any roughness of the skin, use vaseline.— 

ERAX. 


[56620.] — Steam - Oarriages.—About four or 
five years ago a steam tricycle was made by a 
gentleman named Par (of Woolwich, I believe), 
and exhibited at the Stanley Show at Holborn Town 
Hall, London. The cost was to be £40 each machine. 
The fire was fed with methylated spirit, which was 
turned into gas and burned in the furnace. The 
machine seemed to answer every expectation. But 
before any orders were taken, a friendly test case 
was tried before Mr. Partridge at the Court of 
Woolwich or Greenwich, and it was decided that 
the machine came within the Acts relating to road 
locomotives, one clause of which, in addition to 
those enumerated by other correspondents, is that 
the tires must not be of a less width than 12in. 
Since the above decision nothing has been heard of 
the machine, and it would be foolish to attempt to 
build one with the intention of running it on the 
public road to any advantage. Since writing the 
above, I see that a description of the above tricycle 
is published in the E. M.,“ Vol. XXXVI. page 
153.— F. SMITH. 


(56620.]—Steam- Carriage. This question of a 
steam - propelled vehicle seems to be perennial ; but 
it is, so far as the public roads are concerned, 
happily answered by legislation. No doubt any 
English Mechanic might safely be trusted with a 
steam velocipede or a steam carriage, but the ex- 
perience of the frequenters of the river in connec- 
tion with steam launches is not conducive to 
expressions of joy and welcome as regards steam 
carriages on public roads. The replies on p. 266 
are amusing—they are so very innocent. One 
gentleman says that weight, heat, and smoke are 


all against steam-engines for common roads, which | d 


is true enough ; but he proceeds to say that a better 
motor could be had to work with gas, air, electricity, 
or d even hydraulics.” The ‘even hydrau- 
lics” is rich. The Parkyns steam tricycle, which 
you illustrated on p. 153, Vol. XXXVI., is about 
the best thing of the kind, but I will venture the 


opinon that if that were driven along the road at 
e speed of a fair av tricyclist, it would be 
heavy on repairs’’; and I have not yet had the 
leasure of seeing a practical design for i 
y'gas, air, or hydraulics,” even on paper, tho 
I have seen Prof. Ayrton’s electric tricycle, 
which I fancy was not altogether economical. 
“C.D. R.” must be a very young man, for he 
delivers the opinion that steam carriages would 
have been an institution years back were it not for 
the restrictions placed upon them,“ with an evident 
belief that he knows all abont it. Let me ask him, 
then, how it came about that all the early inventors 
of steam carriages gave it up as a bad job, for the 
institution“ is coeval with the century, and 
Capt. Dick Trevithick was at least as much of a 
enius as can be found nowadays. I mention 
revithick because there is indisputable evidence 
that he and Vivian constructed a steam 
which actually did some good work (it is illus- 
trated in Vol. „ page 507); but Cugnot, 
in France, and Oliver Evans, in America, were 
before him by about thirty years. James, Gordon, 
Gurney, all built steam i or coaches (the 
last-named ran his on the Cheltenham and Glou- 
cester road), while there are plenty of people still- 
living whoremember Hancock’s steam coaches which 
ran between the City and Islington, and the City 
and Stratford. Some of the steam coaches 
accomplished as much as 128 miles in a day, 
and a steam drag made for Sir C. Dance 
did run from London to Brighton in about 
64 hours. That was in 1833. The Editor of the 
Mechanics’ Magazine, N in bis number for 
Nov. 3, 1832, said: “We do not expect to see 
steam power ever applied with economy to quick 
travelling on common roads.“ The following 
saw a t development of steam coaches, which 
really did in their way work very well; but as to 
economy—ah! that is just it. Reuleaux, in his 
‘“ Kinematics of Machinery (Kennedy’s trans- 
lation, p. 235) says: We have the problem of 
steam locomotion on common roads, which has been 
so feverishly taken up again within the last few 
years, but the solutions of which seem doomed 
to eternal incompleteness, for they are self- 
contradictory. It is desired to make something 
which shall be a machine, but in which at the 
same time the special characteristic of the machine, 
the pairing of elements, may be disregarded.” No 
steam can be successful on a common road 
unless it has thick rubber tires or elastic wheels, 
which, so to speak, lay down the other element 
in the shape of a rail. The cost of those rubber 


tires and their excessive wear the steam 
coaches altogether too expensive. Trevithick, 
Gurney, Hancock, Heaton, and the others 
all tried hard during the first third of 


the present century, and gave up the steam car- 
i as a bad job. We have their experience 
and our, of course, superior intelligence, su 
rior tools, superior materials, &c., and we 
sughi by an time to make a steam carriage for 
use on the common roads—even on those just coated 
with broken granite or flints. I thought, however, 
it might be as well to call attention to the fact that 
steam carriages are not exactly new ideas, and that, 
asa matter of fact, nearly every conceivable scheme 
in connection m them Ta oA out half cs 
century ago. ere are plenty of good designs 
steam 25 es in early volumes of the ENGLISH 
MECHANIC ; but, whether or not the restrictions 
upon their use are unfair and unjust, I seem to 
have a scintilla of an idea that they will never be- 
come an institution unless they run on rails. 
Those are the only “efficient and satisfactory 
steam carriages ’’ we are likely to See. Nox. Dor. 


[56622.] — Lightning Conductors. — The 
essential points to be attended to in erecting a 
lightning conductor are—(1) to obtain good earth 
contact; (2) to seo that the sectional area of the 
rod is sufficiently large ; (3) to have the leads and 
all metalwork about the roof, &c., in metallic oon- 
nection with the rod, and (4), to let the apex of the 
same consist of one or more sharp points, elevated 
well above the highest point of the building. The 
first and third of these essentials are of the utmost 
importance. With respect to the first, the rod 
should be joined to a good-sized earth plate, and 
sunk in oP soil; or, if a stream is available, 
capi “earth ” may be made by carrying about 
l0ft. or so of the conductor along the bottom, and 
burying it in the mud or clay. In cases where 
there is neither marshy ground nor stream, some 
engineers recommend digging a trench—say, 10ft. 
long and 4ft. deep, and laying the end of the coon- 
ductor along the bottom, well bedded in gas-ooke, 
that substance affording a large surface contact 
with the soil. Too much care cannot be given to 
obtaining good ground contact, and yet it is a point 
frequently neglected when the erection of con- 
uctors is in the hands of non-scientific 
rsons. In many cases the end of the rod is 
merely thrust a foot or so into the accumulation of 
soil, brick-ends, &c., at the foot of a chimney or 
other erection—an arrangement far worse 
useless. The shape of the conductor is immaterial, 
its efficiency depending on the sectional (solid) area 
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which, in the case of copper, should not be less than | a revolver made from stout steel wire, and for all 


one square centimetre: the area of other materials 
being in proportion to their conductivity. Con- 
ductors are frequently passed through glass insu- 
ators when near the ground; but this is a matter 
of little importance. They may be joined directly 
to the holdfasts without any detriment. As to the 
amount of space protected, Prof. S. P. Thompson 
says that Preece has calculated that a lightning 
conductor of a given height above the surface of 
the ground will protect from the externel action of 
electricity a conical space, the radius of whose base 
ts equal to the height of the rod; but whose side is 
hollowed in the form of a quadrantal arc.” It is 
well to havea conductor tested op completion, with 
a view to ascertain its resistance (the French 
Minister of Posta and Telegraphs recommends 25 
ohms as the maximum), aud, more particularly, to 
prove the soundness of the earth contact. If this 
were done generally, there would be some curious 
results obtained with many so-called lightning 
conductors.— LITHIUM. 


peer? —Lightning Conductors.—Thethings 
to be guarded against are—(1) leaving any strik- 
able point conductorless ; (2) leaving a gap, or a 
fusibly slender neck, anywhere in the conductor’s 
length ; and (3) leaving the foot too far from per- 
manently moist earth. The question, What area 
does a conductor protect? involves a total fallacy, 
as Sir W. S. Harris long ago proved to the Admi- 
ralty. No strikable point is protected by another 
ponr. Thus, no ship’s mainmast is found to pro- 

another mast, or even the jibboom. Nay, 
where all these four had conductors, a mainyard 
has been struck. In short, every point that might 
be touched by the middle of a plane disc, say, of 
100 yards diameter, without touching aught else, is 
a strikable point; but whatever could not be so 
touched is unstrikable. Haviug gone to ses every 
point struck within a few miles of London during 
some 30 years, I found no exception to this. Of 
course, it follows that no isolated country building 
can have less than three points needing protection, 
and most have half a dozen, while the majority of 
town houses have none in danger. Again, as our 
buildings all have metal gutters, and rain-pipes to 
the ground, any bit of special conductor lower 
than the eaves is a blundering superfluity. But as 
the successive pieces of descending pipe cannot be 
electrically connected, as by solder, a short copper 
band should connect each with the next. The 
smallest gap in conducting-line is dangerous, as the 
spark leaping it will fuse the nearest points, as it 
also will if they alone touch, for they then form a 
fusibly slender neck. Any neck must be considered 
fusible whose section is less than ‘3 of a square inch 
of wrought iron, or probably twice as much of 
cast, or a seventh as much of the purest commercial 
copper. If this could be had as inelastic as lead, 
it might be the cheapest material; but any that 
we find is elastic, the more so the more impure, 
and probably the amount needed for safety costs 
more than what is needed of iron. The most eco- 
nomic form will always be that having most cooling 
surface to a given weight; therefore riband, the 
wider the better. Insulation is of no use what- 
ever, nor yet making conductors rise above the 
point protected, nor elaborate sharpening. Slightly 
ragged ends, naturally left, are just as effective in 
lightning prevention as needle-points. Any proper 
conductor prevents many flashes that, in its ab- 
sence, would occur.— HARRISIAN. 


{56624.] — Newmarket Direct Railway. — 
Erratom.—For “1878 ” read 1873.—W. B. P. 


[56634.]—Piocolo.—In reply to S. R. P.” the 
Boehm piccolo in D measures 30 centimètres long; 
25 centimetres from mouthhole to the lower end, 
the lower joint being 19 centimetres long. The bore 
at the cork is 11 millimètres; at joint, 11 milli- 
metres ; at lowest key, 7:5 millimètres; and at end, 
9 millimètres. The hole diameters, beginning at the 
lowest, are in millimètres. 8, 8, 8, 7°8, 6, 6, 6, 5˙8, 4°8 
4°8,4°8, 4, 4—13 in all, As to the mechanism and 
positions, that would take some trouble to explain, 
and I thinkthereare nota sufficient number of our 
readers interested; but if S. R. P.” advertises his 
addressI will try to give him the information he 
desires ULCANITE. 


e 


{56636.]—Australia.—In last week’s E. M.” 
4% books had better be taken“ appears. I intended 
to write boots, &o., as all English leather goods 
are better than colonial.—RosIcRUOIAN. 


(56640.] — Detachable Stock for Revolver.— 
It entirely depends on the class and make of 
revolver. It it is, as many are, fitted with a ring 
screwed into the end of the stock, then the matter 
is easy enough. Because all you have to do is to 
fit the shoulder stock with a projection to alip over 
the lump just behind the hammer, and a set-screw 
taking into the thread where the eye of the sling 
ring holds all firmly. Supposing the weapon has 
no sling ring, then it means fitting the stock to 
embrace the butt of the revolver, and holding it 
firm by means of a set-screw and covered clip. If 
one saw the weapon, it would be easy to quickly 
devise a plan. For lightness Ikad a stock fltted to 


— 


ractical purposes 
VICTA. 


[56642.]—Petroleum.— There is hardly likely 
to be any water in petroleum; the water is perbaps 
in the cans or bottles in which the oil is stored or 
obtained. I have never noticed anything of the 
kind. Dry the inside of the lamp with a piece of 
blotting- paper or cotton waste, and see that all 
cans and bottles are perfectly dry before use.— 0s. 


ponit] —Resistance Ooils.—To MR. BOTTONE. 
I quote from Mr. Sprague's work, p. 162. The 
following sizes are suitable: Single ohms, No. 18 to 
21; 10 ohms, 20 to 29; 100 ohms, 25 to 34; 1, 000 
ohms, 32 to 40. The following are about the 
lengths of 1 ohm: No. 18, 18ft. 2hin. ; 20, 
9ft. 3,',ia.; 24, 3ft. lin. ; 26, 1ft. 11 10 in.; 29, 
lft. ljjin.; 34, 6,4,in.—S. BOTTONE. 


156645. — Small Gas-Engine.—I must apolo- 
gise to J. H.” for interposing in a matter 
addressed to him personally ; but my interposition 
is intended to be in the interests of the general 
reader, so that I feel sure he will not feel, as he 
would otherwise be justified in doing, that I was, 
in dealing with a personal question, committing a 
grave discourtesy. The suggestion I would make 
ia this: Gas-engines seem to occupy the minds of 
more than a few of the readers of this journal. That 
any amateur runs a very great and double risk in 
designing and making himself is equally sura, 
because gas-engines cannot be designed like steam- 
engines, and the money sunk in fruitless experi- 
ments has been simply immense. Not only this, 
but the patent rights are now so many, that it is 
hardly possible to get to work without treading on 
the toes of someone, and one patent agent I have 
had mentioned to me is doing a good business 
in looking up all infringements, &., he can 
discover, and assisting the patentees to mulct the 
(in many instances) unwitting infringers. Now, 
there is a way out of the difficulty with safety and 
ease; and having this in mind, I mentioned, in 
conversation with a well-known gas-engine 
patentee, the difficulties. After some discussion, 
at length he atated his willingness to advise his 
company to grant a free license to bona fide 
amateurs only, who are, from the extent of 
their means, unable to buy a gas-engine, and 
who are not themselves engineers. To such he 
would be prepared to advise the company to issue 
a special free license to make one engine only. And 
this must also be backed up by a legal undertaking 
to that effect. On my remarking that the clause 
to make but one engine would be very hard in the 
case of an amateur who had, for instance, under- 
rated his demand for power, I was told that in 
such cases, on the facts of the case being laid before 
him, he would, to prevent as far as possible any 
hardship, advise his company to take over the 
smaller engine at a reasonable price as a second- 
hand motor, and grant the person in question an 
enlargement of the license to enable him to make 
a second engine under the circumstances. Under 
these conditions, and that the engines so made 
would be at all reasonable times available for 
exhibition to intending customers, who would be pro- 
perly introduced by the company’s local agent, he 
would furnish tracings of either a vertical or hori- 
zontal engine, and either of the compressing or 
non-compressing type, and any infringement of 
patent right would lie with the company, and as 
no experiments would be needed to get the engine 
perfect it seems to me a good proposal. At any 
rate, I throw it out for any remarks on the scheme, 
which looks to me both feasible and good.— 
Invicta. 


(56648.]—Bichromate Battery.—If you con- 
nect up for quantity the different sizes of the 
batteries will not matter, but if connected in series 
of course it will. You must then have about the 
same surface exposed (to the action of excitant) in 
each oell, and surely go can compare the sizes of 
the two zincs better than anyone at a distance can 
do it for you. The internal resistance is the R. 
offered to the passage of the current through the 
battery ; for instance, if you place the plates at a 
distance from each other you would have a greater 
R. thaa if you place them close together.—Os. 


[56648.] — Bichromate Battery. — You can 
connect up your cells either in parallel orseries. If 
ou connect them up for intensity or series, the 
EMF. will be double that of one cell, because 
the E.M.F. only depends on the material used, and 
not on the size of the cell; but if you connect them 
up in parallel or quantity, you will get more than 
double the current the small cell would give, be- 
cause Ohm’s law tells us that the current equals 
the E.M.F. divided by the resistance. The 
E.M.F. is the same in the large one as in the smal] 
one; but the resistance is less, and therefore the 
current is stronger. So that if you wish to get the 
same effect from both cells, a must put in the 
large cell only enough liquid to cover the same 
amount of surface that you have covered in the 
small cell. The internal resistance of a battery is 
the resistance of the plates and the liquids in the 


it answered admirably.— 
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cell; it is the resistance between the terminals of 
the battery.— Warr. 


[56648.]—Bichromate Battery.—If you ar- 
range your cells for quantity the differenco in their 
size does not matter; but they must be of equal 
E. M. F. If the E.M.F. is different in the cells, leas 
current will be got thau if the weaker cell were off 
altogether, and a more rapid exhaustion of the 
stronger cell will ensue. If vou arrange for ine 
tensity, have the negative elements of equal size. 
When they are of diiferent sizes the power of the 
series is reduced to what it would be were all the 
negative elements the sizə of the smallest one. 
Other things being equal, the power of a battery 
depends on the area of the negative surface. By 
the electrical resistance of a substance is meant the 
tendency which the substance has to obstruct the 
passage of electricity. In a cell the current is 
limited by the resistance of the fluid, and this (called 
the internal resistance) is diminished in proportion 
to the distance between the plates being decreased, 
and in proportion to their sizə being in 
BOBADIL. 

[50648.]J—Bichromate Battery.—The differ- 
ence in size is of no importance when all the zincs 
are joined together to form one negative pole and 
all the carbons for the positive terminal. They are 
then said to be connected for quantity, or, as it is 
at present called, in multiple arc, and act as one 
large cell. If you connect the cells in series the 
electromotive force increases with the number of 
cells, but the resistance of a small coll is greater 
than that of a large one, and as the same amount 
of electric action takes place in all parts of the 
circuit the small cells having the most resistance 
will grow hot, because the heat developed by gal- 
vanic action is in proportion to the resistance. 
When the small cells become heated the liquid be- 
comes a better conductor, and in consequence a 
stronger current passes, so that a battery composed 
of a number of larger and smaller cells will give 
more current force than the same number of cells 
the size of the smallest of the series. Much of the 
electric force, however, is lost in heating the smallest 
cells when the series is unequal in size, and it is best 
to have the zinc surface of each element of a battery 
the same amount; thus a battery with a zinc 2in. 
square is equal to one with a zino 4in. by lin.— 
J. SUTCLIFFE. 

[566 50.]—Lead Burning.—It is too much to 
ask our worthy Editor for more space on upright. 
lead burning, as the subject was his journal 


treated upon through the columns of this jo 
and if the instruction had been thoroughly carri 
out the machine must work satisfactorily, as I have 
scores of letters from young plumbers who have 
made machines and are delighted with the results. 
If yourmachine is made right and you have plenty of 
zinc inthe machine, say 8 to 10lb. of bar zinc, this 
will give you a surface of at least 3ft. super., and 5 
of water to 1 of acid, or, say, 20 pints of water to 4 
ints of acid should last you for an hour’s 
ig and another pint of acid added after the 
hour or so's work, should carry you on for another 
hour; but, of course, you require the very best sul - 
phuric acid, and not such as is generaliy sold at 
oilshops, which I have been purticular to 
about. Perhaps you have only added 6 pints of 
water to 1 pint of sulphuric acid to your zinc, and 
have not sufficient in quantity, or not sufficient zinc 
perhaps too little of both. Have you seen Vol. I. of 
mywork,which treats very exhaustively upon thesub- 
ject ? Theexhausted acid must on no account be used 
a second time. . The flame being of a yellow cast, at 
once tells me that you are using it without wind. 
The sluggishness is owing to the fact that you have 
no pressure of gas in your machine owing to insuffi 
cient quantity of acid and water, or that the area 
of the zino is insufficient for the quality of the 
acid. If ‘‘ Young Beginner will make an ap- 
pointment, I will show him a small machine e 
exactly as the one I illustrated in the “E. M.” 
which will run on for two hours without further 
acid or trouble, or I will send him one if he will 
communicate with me, as I make them.—P. J. 
DaviEs, 78, Earl’s-court-road, Kensington, May 21. 


(56651.]—Boiler.—This accident, or rather ex- 
plosion, would, from the information given, appear 
to be due to the explosion of gas in the flues. After 
banking up the fires and closing the dampers, each 
furnace would be a huge gas retort, and the gas, 
probabl (Co) carbon monoxide, would be gener- 
ated And eld in the fiuos, and immediately the 
doors were opened it would take up oxygen to form 
(CO,), carbonic acid gas, and probably become 
lighted, and thus cause the explosion. Time, place, 
and extent of damage would be very valuable to me 
at the present time, as it would probably confirm 
a strong argument I have recently used, and would 
no doubt enable me to give A. S.“ some reliable 
information as to how to prevent similar explosions, 
and I shall be glad if he will publish full ticulars 
or write me direct, which shall have immediate 
attention and a reply through the post or these 
columns.—BoswELL, 6, Cass - street, Salford. 


VV is nothing at all extra- 
3 the facts as stated by you. The gas 
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from the banked-up fire had accumulated in the 


flues during the Sunday, and as soon as the damper 
was raised on Monday the fire at once began to 


brighten, and possibl 
have fired the 1 
the result 


an accidental spark might 


in the setting not thoroughly swept by the draught. 
As toe remedy, that is y possible to say off- 
hand—except that on ing up the fire on a 


future Monday morning I would advise the damper 
to be wide for a few minutes before the fire 
is about, and drawn forwards, thus send- 
ing a volume of air through the flues, which would 
disperse and dilute the stagnant gas. In a boiler- 
flue the conditions are very favourable to forming 
an explosive mixture. At a large Lancashire boiler, 
where mach sawdust was burnt, minor explosions 
were frequent; sufficient to reverse the draught 
for a second, and blow out flame freely on the fire- 
man, if he wasinthe way. As with coaldust and 
fiourdust in a flourmill, if the particles be in a state 
of division only fine enough, an explosion is easily 
producible.—Invicra. 


(56652.]—American Organ.—If your instru- 
ment is an ordinary American organ, containing 
one row of 8ft. reeds (not 4ft. diapason, as stated in 
query), the bellows is probably too small to supply 
sufficient wind for an additional set of reeds and 
sub-bass. A sub-bass would require extra pressure 
of air to make the reeds sound properly. My advice 
to you is this :—If convenient, sell your present in- 
strument, and build one of a size to your liking, 
and not waste time and money in trying to accom- 
plish what would result in apparent failures. I 
may add that you can attach a vox humana with- 
out much difficulty. That is reasonable enough. 
The diapason set is of 8ft. pitch, and not 4ft., as you 
have specified.— G. FRYER. 


[56653.]}—BHlectric Bell.—The rule which is 
usually followed in winding electro-magnets is to 
wind as much wire as will triple the diameter of 
the core. No. 28 might do with an increase of the 
battery power mentioned ; but it might be safer to 
use a thicker size—say, 24 or 26 and your two cells 
will have a better chance, provided they are not too 
small.—BoBADIL. 


156653. —Electrio Bell. — You can use No. 
28 if you have it by you; but No. 24 is about the 
size generally used. There is a rule for getting 
the best effect from a given diameter of iron, which 
is: Make the diameter of the magnet, when wound, 
three times the diameter of the iron core, which in 
your case is zin., so that your maguets when 
wound should be Ijin. in diameter. You would 
ae about 20z. or 30z. to each leg of the magnet. 
— ATT. 


([56654.}—Portraiture.—In the first place, you 
don’t give long enough exposures in the room, and 
consequently your negatives are under-exposed ; 
that is to say, you get the details of the dress, if a 
dark one, ight; but you get the faces, which 
are lighter, too dark in the negative, which makes 
them print without sufficient detail in the print. 
In an ordinary room it is almost impossible to take 
people without special lighting arrangements; it 
requires at least an hour’s exposure to take a decent 
Picture: the inside of a church takes five hours, 
even with quick plates. Out of doors your mistake 
is just the reverse: you expose too long without the 
stop ; it might be the right exposure with a very 
small stop, but without a stop it is far too much 
unless the lens is extremely slow. You should 
never take pictures without a stop to begin with: 
you won’t get clear pictures under any circum- 
stances if you do that; generally the smallest stop 
is not at all too small, Your remark that you get 
the groups tolerably (Why only ‘‘tolerably’ 
well, exposing eight to ten seconds with the stop, 
shows that that is somewhere about the right ex- 

eure. It is not very easy to get good portraits 
with a view lens; if you had a portrait lens, a good 
many of your difficulties would be removed. I Rave 
not tried the Uranium ” plates. I would advise 
you totry Marion’s, which I can answer for, and a 

of his book would aop you enormously. — 

A. R. BENNETT, Walton Manor Lodge, Oxford. 


(56654.] — Portraiture. — As I have gone 


through the same annoyance as Camera, I 
can thise with him. To get a good por- 
trait in an ordinary room with a }-plate land- 


scape lens he will require to get a sitter pos- 
sessed of extrao steadiness and patience. 
According to Burton’s table of comparative ex- 


posures a lens and stop () which takes five 


seconds exposure for an open landscape requires 16 
minutes in an ordinary room. I also obiera that 
his ratio between portraits out of doors and in an 
room is as 1 to 30; so if Camera gets 
a good portrait out of doors with 30 seconds expo- 
sure he pep hea 16 minuto inside. My own 
experience, however, is good portraits cannot 
be taken with a landscape lens in the house; bu 
learning that Mr. Armstrong and Mr. Millar ha 
succeeded remarkably well with a portrait lens of 
4in. aperture, I procured one and get fine results 


this case, it was no doubt 
of gas forming in some pocket or hollow 


`~ 


with 25 seconds exposure, which is the same as 
given by Mr. Millar to the portrait which took the 
medal at the late exhibition. Camera ’”’ asks if a 


B. S0., Plymouth. 


156655.] — Cork Frames. — I should have 
thought the simple plan of boiling the corksa little 
while before using would have answered your pur- 
pose. Have you tried this?—R. A. R. BENNETT. 


[56658.J—Boiler Enamel.—There are boilers 
and pans coated inside with white enamel. You 
will see them at any ironmonger’s shop, but you 
will hardly be able to do them yourself.—Os. 


[56659.] -Outting Ebonite.—When turning or 
working ebonite, in all shops I know of, the ordi- 
nary tools for brass are used for ebonite; but a 
slow speed is used for turning.— WATT. 


[66659.] -Outting Ebonite.—It is just possible 
that your ebonite is adulterated with some hard 
silicious material, and that takes the edge off the 
tools. Pure ebonite (vulcanite) should contain 
little else but rubber and sulphur, and is very easily 
turned and cut with tools ground as for hard wood 
turning.—-Os. 

[56659.]—Outting Ebonite.—If the ebonite 
were pure — i. e., only made of rubber and sulphur 
subjected to heat, there would be nothing to take 
off the edge of the tool; but as it is, ebonite, like 
vulcanised rubber, is seldom made without the 
addition of earthy matter to reduce the cost. I 
heard this many years ago as to the vuloanised 
rubber trade ; but do not kuow for a fact that it is 
so with regard to vulcanite or ebonite. Nothin 
but regrinding or sharpening the tools will do. Jus 
the samo as with ebony, you want a harder steel 
tool, and frequent applications of the stone. In 
this case (ebony) itis because Nature has sucked 
up 8 matter into the pores of the wood.— 
R. 8. T. 


[56660.]—Eclipses of Small Hand of 24h. 
Olock.— Starting at 24h. or zero, where the fingers 
are only in conjunction at the exact hour, we find 
that the minute finger, in overtaking the hour 
finger between the hours 1 aud 2 makes 1,}; cir- 
cuits; therefore the fingers are in conjunction 
between the hours 1 and 2 at the time of I of the 
clock; between the hours 2 and 3 the time would be 
2:4, and so on, gaining A each hour round the dial. 
—J. JEWSBURY. 


(56661.]—Bending Iron, Gas, and Steam 
Tubing.— Gas barrel can be bent cold in a tyre 
bender, the same as blacksmiths use for bending 
wheel tyres, or hot by gently tapping it over the 
beak of an auvil.— F. SMITH. 


[56661.]—Bending Iron Gas Pipe.— If you 
are not up to bending the tubes with heat alone, 
you may easily prevent crippling by filling the tube 
with dry sand well rammed in, drive into the ends 
of the Pipe a couple of wood plugs to keep the sand 
in, and at the proper heat you can bend the pipe 
to any curve you want. Five minutes with a prac- 
tical man would show you more than pages of 
letterpress.—INVICTA. 


[56666.]—Valve-Gear.—If your new plan gives 
an admission of steam equal to 30 per cent. of the 
stroke, it would be applicable for many purposes. 
A few years since an engine was invented and 


) brought into notice which had no slide-valve at all, 


the piston acting as the distributor of steam. Such 
was King's Valveless Engine,” as it was termed. 
In that engine I do not think an admission of 30 
per cent. was possible. I am, of course, speaking 
from memory solely, and without reference to any 
description of the engine. Then, again, we have 
che Edwards engine, which had no slide, the 
piston controlling the steam entirely, whilst I my- 
self designed an engine which was made by an 
ingenious Yankee friend for his own use, in which 
the piston controlled the steam. In that case the 
steam admission could be made equal to any frac- 
tion, or the entire stroke, but was a fixed quantity. 
In an engine of ordinary construction the steam 
admission is sufficient for many purposes. But 
whilst cutting away the slide-valve does your plan 
give either lead to the admission or the equivalent 
to inside lap compression? If not, the most essen- 
tial points have yet to be dealt with for commercial 
engines. The cut-off of ordinary 
be anything. Euta very usual proportion is , or 
even half-stroke.—INvicra. 


[56667.)—Drill Chucks.—If “W. E. F.” will 

t the Little Giant ” chuck, he will find it has all 

e properties he requires. We have used them 
for many years for all our lathes and drillin 
machines, and they are good tools, stand hard: 
rough e, and will stick to anything. We have 
some scroll and other chucks, bought for drilling, 
but the only one of any practical use is the “ Little 


engines may 


Giant,” of which we have about 30 in constant 
daily use; any of them will hold a lin. drill 
firmly for the heaviest cut the drill will stand. 


(56668.]—Powerful Bichromate Battery.— 
ere is an excellent reason for having plenty of 
solution, for the zincs do not get exhausted nearly 
so soon as the solution does, and consequently the 
more solution there is, the longer the battery will 
keep working. If you want a strong battery for 
a short time, use large plates of Za and O in pro- 
rtion to the quantity of solution. If you want 
es power, lasting for a longer time, use smaller 
plates and more solution.— R. A. R. BENNETT. 


[56668.]—Powerfal Bichromate Battery.— 
An electromotor for a sewing machine cannot do 
any work with four Faller’s cells. The boat you 
describe will require six cells of a bichromate 
battery, having carbon plates not less than 6in. by 
gin., and zinc about bin. by 2in., for which you 
must use a solution of 20z. bichromate of soda or 
potash to each pint of water, then stir it with a 
glass rod, and add sulphuric acid till the liquid gets 
warm; pour it into the cells while hot, and have 
the zincs amalgamated. A Grove'e battery will 
do as well with six cells, platinum bin. by 2}in., 
but the nitric acid is unpleasant.—J. SUTCLIFFE. 


[56668.]—Powerfal Bichromate Battery.— 
Fuller's cells are not suited for driving electro- 
motors, as the internal resistance is too high. _ You 
will get a better result from 4 quart simple bichro- 
mate batteries, and by using Trouvé's solution you 
can make them last three or four hours. If you 
have room, I should put six cells in, and make the 
cells as large as possible. You will not get much 
out of six carbons and four zincs in one oell, as 
there is too much local action, which only heats up 
the cell and does no good. You cannot do better 
than two carbons and one zinc in each cell ; if you 
only want the battery for a short time you can 
ake your cells smaller. As the current depends 
on the chemical action between the zinc and the 
liquids in the cell, the amount of liquid required 
must depend on the time the cell is required to 
work; this can easily be found out by a few ex- 
periments, taking different sized pots and filling 
them to different heights, and notice how long each 
cell lasts. — WATT. 


(56671. —Porous Cells.—I once cleaned some 

rous cells by burning them in a clear coke fire. 
955 must be well dried, and gradualiy heated. 

8. f 


[56673.] — Mechanics. —I think a figure is 
hardly necessary; but if not quite clear, please com- 
struct a triangular pyramid ABC D, and let 
PQRS be the forces at A B Cand D respectively. 
Let z = distance of centre from BC D, and let A = 
distance of A from the same: then we have at once 
z(P+Q+R+S) = AP; but P is proportional 
toBCD = KBC D, aay, ..7(P+Q+R+S) = 
* A. BCD = x volume, and sinoe the volume 
and & are constant, we see that the centre is equi- 
distant from the three faces, and is, therefore, the 
centre of the inscribed or one of the escribed spheres. 
If the forces all act in the same direction, it will be 
the centre of the 5 if not, that of 
one of the escribed spheres. — U8, 


(56675. — Lemon Juice.—Heat the juice to the 
boiling point and put into the bottles hor ; fill them 
right up to the corks ; use good corks, and then dip 
the ends of the bottles in melted resin ; if the air 
is perfectly excluded the juice will keep all right. 
57 can warm the bottles up first with hot water. 
—Os. 


56675.]—Lemon Juice.—Heat the juice to 
150° Fahr., filter it, and set it aside in botties filled 
to the brim, and corked and sealed so as to prevent 
the admission of air. The trade uses what is in- 
correctly called liquid sulphurous acid (pro 
solution of sulphurous anbydride), about half an 
ounce to a gallon ; but it is not quite satisfactory, 
on account of the slight taste it imparts. Salicylic 
acid is not open to this objection, but is re ed 
by some as ineligible on other grounds.— 
STANLEY, 119, Manchester-road, Poplar. 


„ Juice. — Strain the jaice 
through flannel, put into bottles, filled only to the 
shoulder, and cork tightly with a plug of ootton- 
wool. Intoa pan place a layer of hay or straw, 
about an inch in thickness, on this plac: the bottles 
upright, pour into the pan cold water until the 
bottles are immersed to a fourth of their height, 
and put on the lid. Place near a fire until the water 
becomes hot, then over the fire until the water boils, 
continue the boiling for half an hour, remove from 
the fire and allow to cool, but without removing the 
lid. When guite cold take out the bottles and with 
a light burn off the loose filaments and apply hot 
melted sealing wax, beeswax, or paraffin until the 
wool is quite covered. If these directions be care- 
fully carried out the juice will be preserved, not 
only for the summer, but for years.—W. H. 
DakLING, 


[56676.)—Free Reeds.—From the wording of 
this query it is quite evident that the querist is 


eater. 
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unable to tune reeds, apart from mechanical assist- 
ance. I will, therefore, simply make a few remarks 
on the subject, which I hope will benefit and help 
him in the future. The best and proper time to 
tune harmonium reeds is when the reeds are 
secured to a pan or soundboard on which the reeds 


are intended to remain. To tune reeds under the 1 


conditions suggested in the query is little better (if 
any) than useless. Ifa n desirous of epee 
the art of tuning has not the ear sufficiently perfec 


assistance, he is not very likely to be successful, and 
i 3 is required in making 

8 laying the bearings, as it is 
would st a set of 12 tuning 
arranged, as a guide for pro- 
tuning. Let me advise the 


pressed in the query.—G. FRYER. i 

(56677.] — Boring Small Wood Handles.— 
Have a drill chuck fixed on the back centre of the 
lathe. For ome ee ordinary drills, such as are 
used for metal. I have tried all sorts of drills for 
bere on the lathe, and find nothing equal to 
these.— Os. 


156684.]—Electro Motor.—To Mn. BOTTONE. 
Wind it with the same sized wires as recommended 
in my book—viz., 7lb. of No. 16 on the flelds, and 
lb. of No. 20 on the armature. But this dynamo 
much too large for a sewing machine motor. To 
work it properly it would require at least 20 quart 
bichromate cells. Why not rig up a small motor 
With F.M.’s of about half the size, which will re- 
uire only about 3 quart bichromates? Jones, of 
beth, advertises in this ge er sets of motors 
with wires for 6s., I think.—S. BOTTONE. 


Pe Nao —Bending Wood.— ne who could 
ou that hard wood can be bent at right angles 


ought to have been able to tell you how it was done. | advertised 1d 


(56687.]—Wheel Oaloulations.—One rev. of 
B gives 1:46 turn of G. Therefore, to bring the 
wheele in the same position as they were at starting, 
we find— 

1 „ 60 = 50 rev. of B 
60 = 73 rotations of G. 


(56687.)—Wheel Calculation.—The following 
formuls will be a guide to Sammy for what he 
requires. According to his plan in query he wants 
machine to go slower; so by multiplying the 
number of teeth in wheel B by the revolations he 
makes by the handle, say 40 per minute, then 
divide the total by wheel C, the product will be the 


speed of A as required; thus, formulm : 22 X 40 


: bu 

=z 18-20, ratio of shaft A. This will answer either 
gaining or losing speeds in your case. — CoG- 
WHEEL. i 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
ewered for five weeks are inserted in this list and if still 
unanswered are ed four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors, 


Since our last, Glatton has replied to 55879. 


Plaster and Pipeclay, p. 67. 
55 Cowl, 67. 
peeds, e 
Strain, 68. 
Electro- err 68, 
Tote Fluid for Engravingr, 69. 
Lady's Colonial Outat, 68. 
Speed of Pump, 68. 
$6204. Calorimetry, 68. 


Coiling Thin Metal Strips, p. 156. 
Chemical Nature of Hemp, 156. 
Screwing Machine, 156. 

Cane Window Screens, 156. 

L.C. and D.R. Locos., 156. 


The Sek lipee in September, 156 
e 0 5 
G. W. . Speed, 156. : 

. Victoria Dynamo, 156. 
Microscopical Sta 157. 

Carbon in Cast Iron, 157. 

Erecting Machinery, 167. 

Olive Oil for Calico Prints, 167. 


paron or water. After scraping the steel, get it 
and 1 0 in the liquid, and then heat, and it 
vw like iron. Better than borax—so it is 


THE Ste? Age says that steel rails cut up into 
lengths of a foot are being successfully melted in 
foun cupolas by Mr. R. E. Masters, who has 
su in producing some pery fine castings at a 
rate of 51b. of steel to IIb. of fuel consumed. 


QUERIES. 


156688. ]—Rifle—Being about to go to Devonshir> for 
my holiday, and being a member of one of the Mx.R. V.R, 
should like to take my rifle. Would one of “ ours in- 
form me if the excise officers would interfere with me, if 
used a Morris tube for practice only in a field the 
property of my uncle ?—Devonsurems GIRL, ONE OF THE 
A.P.O 


156689.] — Battery for Electric Lamps.—Can 
anyone tell me how the new batteries for electric light- 
ing are made ! I believe that 16 cells will ignite 14 to 16 
Swen lamps of 8 to 10 candle power for 12 to 14 hours. 
I wish for directions as to size of plates and construc- 
tion of battery, exciting fluids, and cost ?—Sx. 


(56690.)—Flux for Alumina.— Will any of our 
chemical readers kindly inform me what flux can I use 
to fuse alumina at a hest not much greater than melting 
cast iron? I am aware thet alumina can be fused alone 
by the oxy-hydrogen blowpipe. Any information on the 
subject will oblige—Ex-Gannisox Goxwer. 


(56691.]—Water Gas.— We read that our American 
cousins are tryirg to produce an incandescent light from 
water gas, by heating a metallic spiral in the flame. 
What is this wat-r gas, how is it made, and what gases 
is it found to contain !—Ex-Garrison GUNNER. 


[56692.]}—~Oarbon in Oast Iron.—Cast iron, when 
fused, is found to be capable of taking up an extra 
quantity of carbon, which is again deposited on the iron 
cooling. I want to know how much carbon can be thus 
added to the fused iron, how it is to be done, and what 
sort of carbon (charcoal, graphite, &c.) should be used ? 
The iron is fused in a crucible by means of a gas- 
furnace.—Ex-Garnison GUNNER. 


(56693.]—Silos.—I should féel oplired for any furtker 
information on this subject beyond that given in reply 
to Rob Harris, 55802, No. 1,036. Also respecting the 
5 for consumption — how long will it keep good 
a 


in as 
d this 


ZEALAND. 

158894.) Butter Kegs.— Would any of ours 
kindly: give as how to make these kegs, say, 
15in. top and 12in. bottom diameter? Also, what is the 
bat kind of butter worker, and how made ?—Nzsw 

SALAND. . 


(56695.]~Block Instrument.—Te Mer. Srarrron 
OR OrHERS.—I am inventing a two. wire block tel ph 
to meet the requirements of the present system of signal- 
ing. Is there any two-wire block now working ? 80, 
where, and could you describe it, as I do not wish to 
infringe on other patents? What isthe tell tale block ? 
Any information will oblige from any co:respondent ?— 
Euxorrgio Jim. 


(56696.]—Oonductive Glue or Cement.—I wish 
to pass an eléctric current through a series of thin cepper 
plates or diaphragms, temporarily joined together by 
some kind of glue, coment or varnish, but everything I 
have tried seems to interrupt the current. Could some 
of our electrical correspondenta suggest some suitable 
material, not to rive great strength, but to resist pretty 
well the action of the water? I would prefer to app! 


itto the plates, when wanted, as glue with a brush.— 
Youna AMATEUR, 
(53897. —Outting Glass Bottles.—I have a 


number of large glass bottles, with narrew mouths, which 
would make capital jars for battery and other purposes 
if I knew a simple and practicable wy of cutting off the 
upper parts. time sgo a scientific (American) 
paper gave the . od of doing this. Let the 
o stand in a sufficient depth of cold water on the 
surface of which floats a small quantity of inflammable 
oil. On igniting the latter, the t will cause the glass 
to crack evenly along the water line. I have tried this 
with turpentine, but without success. Perhaps some 
reader of the E.M.” can say if this method is worth 
anything, and if so, where am I wrong? Any informa- 
tiom bearing on the subject will much oblige—-Soprcx. 


(56609.)—Oondensing Engine.—Will “ Invicta,” 
oe some other 1 reader explain the Working ef a con- 
engine am now in charge of a high-pressure 
horizontal engine, and I have got the offer of a better 
situation to take charge of a condensing engine? Is it 
the air pump that a vacuum tells is in good order or what 
part! Does the vacuum vary according to the h.p. of 
or 3 of steam, and why don’t a condensing 
“aged exhaust the steam into the atmosphere like a 
3 engine, and what is the difference between 
a ace condensing and any other condenser! If not 
imposing, aad not taking up too much valuable space, I 
should be thankful for a sketch of this engine.—Oxz 
WiLLIxO ro Leary. 


(56700. Circumference of Wire Rope.— What 
is the mference of a wire rope, composed of 119 
wires, each 8.83 of an inch diameter, the wires supposed 
to be perfectly laid together without a core !—Meogasio. 

15670 1. Pall of Martini-Henry Rifle —Will 
some kind reader inform me the way to ease the pull of 
the Martini rifle? I have one with a pull of 101b,, and find 
it very difficult to make good shooting, especially when 
pra the knee position. As in ail competitions we 


E 


are allowed to shoot with a minimum pull of 6lb., I 
should be extremely obliged if someone would show the 
way to get rid of some of the superfluous weight.— 
IxxxR. 
(66702 J- Longitude.— To F. R. A. S.“ I have in my 
ssion, a copy of Sim's “* Mathematical Instruments,” 
te 1838, in the appendix to which isa table for finding the 
longitude by transit of moon culminating stars . 
as Diff. Long. = 860Cs. 
Diff. ) ta Hourly change D RA. 
it might be supposed that the logarithm of the right. 
hand side of the equation is given in the table. What is 
actually given, however is 


U 


Hourly change ) RA x A 


when A is as follows ?— 
Hourly change A. 
m. 8. 
1 5) 0 1:028 
2 10 1'031 
2 10 1'034 


and so on in proportion. Can “ A Fellow of the Royal 
Astronomical society,” give me any clue as to the meaning 
of this factor? Reference is ma ie to Mr. Riddle in the 
preface.—H. Kina. 


(56703.J— Algebraical Problem.— Will any of 
your readers kindly solve the folowing :—Tho number 
of variations of n things r together: the number r — 1 
together: :10 :1, and the corresponding numbers of 
combinations are as 6:3; find nand 7.—Tropuy. 


(567¢4.]—Soft Black Oarbon.—I have a large 
supply of soft biack (coal hol ) carbon. Could any of 
your readers inform me if it could be turned into profit- 
able account? Would it make blacking, combined with 
other ingredients 1—No 810. 


(56705.)|—Potter’s Kiln.—To Ma. 8. Astpas.— 
Thanks for your reply. The kiln that I propose to build, 
is to burn models, busts, thin vases. &c., done in common 
and also in Parian clay. I should also like to burn, in 
the same kiln, common red clay, such as is used for 
N fern cases, rustic ware, and fancy flowerpots.—J. 

WELBY. 


(56706.]—Microscopical.—Will some reader kindly 
‘arnish me with information respecting use of 8 
I bave the use of a first-class microscope, aud am told that 
the polariscope is one of the principal features. I am only 
a tyro io this sort of work, so should be obliged if someone 
would help me, or tell me where to get a good work 
about it. I have already a small book about it, which 
simply saysit is easily manipulated, and have done all I 
can to the colours, but at N to no effect. I have 
ed as follows: To 


in a brass set and revolves through tube, having a 
mil le it with, and the oth 


can move under these circumstances, I find the light 
very much diminished, and eometimes goes out entirely, 
not because I get my hand in the way of reflecting 
mirror, because I am careful about that, so cannot nee 
thinking there is something wanting, and if you coul 
help me I should feel obliged.—Iexonarr. 


king a brass- 


the first ie pst then add 50. sulphate of sinc, stir until 
dissolved, nali 


p on for gases for 1° C, is 
"0036651 What is the co-efficient for (a) F., and (b) 1° 
R.? 3. A balloon containing 1,200cb. mètres of gas 
under a pressure of 770mm. of mercury, ascends until 
the bar stands at 530mm. ! What volume would the gas 


in the now occapy, supposing none to have 
eso t 4. A piece of a certain metal weighs 9 7895 grm. 
in air; 1°57: . in HO; and 2 28086 rm. in another 
liquid. Calculate the sp. gr. of the metal, and of the 


unknown liquid 7— Sr. Hautes. 
156709.) Lubrication.— Will any of your 


Y | enta kindly inform me if it is possible to lubricate all the 


valves and pistons of a compound tandem eogine, from 
one point on the steam pipe between the throttle valve 
and the high-pressure valve, and if grease will saturate 
steam, 80 as to lubricate practically ?— W. Syxzs. 


58710.]J—Salioylio Acid in Food and Drink. 
Ie this easily detected in butter, jam, milk, wine, and 
beer ? Please let me know the process. It is much used 
now, and is detrimental to the frame, affecting the kidneys. 
I believe the French government has prohibited its use. 


Purn Foon. 


(56711.)—Fulorum.—Would any readers of the 
following bach lle lange and malata Kiss SPIRU of 
ollo — ong. „a We o 
6lb. is hung at one end: please show the wor how to 
get the distance from the end so that it will — 

FuLoaum. 


(66713.]—Shutter.—To Ma. Laxcastsex.—Sup 

an eccentric attached to the centre of your instantcgraph 
shutter, and the elastic wound round it, would it be any 
quicker than the ordinary one! I saw one madeas above 
dy an amateur who contended—ist. That the speed is 
much quicker. nd. That the greater speed is due to 
the eccentric. Srd. That it will give the foreground five 
times the exposure of the . e shutter has a square 
opening over a round one.—Daop SHUTTER. 
66718.]—Coal versus Coke.—Can any brother 

who has had experien d 


8 ce in the use of coal an 
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coke, for steam raisiog, inform me how coke compares 
with coal in practice for evaporative power, and if any 
special arrangements have to be made to secure proper 
results from the coke !—Aswopgvs. 


[56714.} — Heat Absorber. — Will any of our 
correspondents give any information regarding the 
chemical composition of a good heat absorber! If any of 
our readers are acquainted with the absorber or noncon- 
ductor (used by a set of travelling showmen, commonly 
known as fire-eaters), the describing of the same would 
doubtless be most valuable, and oblige.— IrdUIRRR. 


(567158.1—H ydraulic Oapstans.—In the goods 
N of the L. and N. W. Railway, I have seen a capstan 
ead worked by hydraulic power, and used for hauliog 
and shunting trucks. It could be thrown in and out of 
work by a pedal actuated by the foot. I should be glad 
if any of your readers could describe the mechanism, with 
sketch, if necessary, and say whether ordinary waterworks 
omn pressure is sufficient to work such apparatus.— 
£MODEUS, 


[56716.])-- Hartley's Gas Calorimeter.—Can any 
of your readers supply such information as would enable 
me to construct one? In these days, when so much is 
being done and attempted, and so many reaults to be com- 
Dared: it is necessary to ascertain the thermal power of 
the gas, and no doubt the information necessary to an 
intending amateur constructor will be welcome to many 
besides — AsMODRUs. 


(56717.1—Legal.—aA. (deceased) by his will bequeathed 
to B. a fortune of a considerable amount, but with the 
restriction that he is not supposed to claim it until ar- 
riving at the age of 25 years. At the time of taking out of 
probate, about two years since, B. received the informa- 
tion that, with the consent of the executors, he cannot be 
compelled to abide by above, and is desirous to know in 
what manner to act, in order to regain his property at 
the usual period, 21 years-— LEXICON. 


(56718..—Northern Ruilway of France.— 
‘Wanted the exact distance from Calais (Pier station) to 
Paris via Boulogne and Amiens.—W. B. P. 


56719.) - Waterproofing Cloth.—Can any reader 
oblige with particulars as under of Belgian system of 
waterproofing, mentioned on page 576 of Vol. XXXVII.? 
Are eq parta to be taken by measure or weight ? 
Should the solutions be made with hot or cold water! 
Does it mean that articles must be di two or three 
times to make thera thoroughly waterproof ? About what 

uantities would requ for each garment (say 

users or summer overcoats) ! If the cloth be what is 
called shrunk, would this treatment be likely to make it 
shrink again? Particulars would oblige.— E. J. A. B. 


56720. — Mirror Painting. Can any of ours 

me how to make medium for mirror ting? It is 
claimed for it that it is indispensable to make colours 
stand cleaning afterwards.—O. A. PALMER. 


L587 1.]J— Steam Motor.—To ‘Inxvicra.’’—Some 
weeks ago you promised to give particulars of a lowe 
2 15 5 steam motor, and I have since been anxiously 
ooking for same, as I should like to make one before 
next winter, if it is suitable to drive a small dynamo.— 


0 ° 


(56722.)—Flywheel.— Will some kind reader give me 


ensions and weight of a flywheel for a two- 
linder engine, 4in. stroke by @in. „ Yun- 
nt op at 350 per minute. boiler pressure being 85lb. ! 


What difference would it make if 
5Olb.—M. 


I56723.J— Ohaster's Electro-Motor.—I am con- 
structing an electro- motor, as described in Exauisu 
Mecnanic, Nos. 1,026, 1,027, 1,029, and 1,041 by Mr. J. 
E. Cbaster, but I fail to find in his ons for 
winding the wire, E.M.’, No. 1,041, how the 
armature is wound, and where the ends are connected. 
Also, does it matter if the saw cut in the commutator is 
oppo the wire or iron portion of armature ? Will Mr. 
er or others kindly answer this !—A. HALLETT. 


56724.)—Accumulator.—Can any reader of the 
6 E. M.” inform me what size accumulator of the Faure 
type would be required to light a 5-candle incandescent 
lamp, stored by means of a small hand dynamo, and how 
the accumulator would last? Also, is Faure’s cell 

the for my purpose!—P. T. H. 


58725. — Western Railway of France. — 

anted the exact distance from Paris (St. Lazare) to 
Versailles (Rive Droite), and from Paris (Montparnasse) 
to Versailles (Rive Gauche) ?—W. B. P. 


[56726.|—_Legal.—About 28 years ago N L— 
died at Madras, lea a considerable sum of money, 
by will, to his next of kin, and by an advertisement it 
came to the knowledge of his brother-in-law, who 
communicated with the London solicitors ae 

of the case. When everything appea 

this brother-in-law died, and Capt. 
Handcock, brother to the present Lord 
Castlemaine, kindly undertook to see after the money for 
N—— L—’s sister's children, and took the corre- 
spondence on the subject with him to London. This 
gentleman was ordered to rejoin his regiment, and was 
unfortunately killed shortly after in tiger hunt- 
ing, sonothing further was done in the matter of the 
money. The persons l y entitled to it are very poor, 
and ask the advice of the Editor or some correspondent 
ascertain whether the money is still to be had 1— 


pressure on boiler were 


comp 
Chas. 


how to 
J. 8. D. 


56727.]J— Resistance Coils. — To Ma. Borroxz.— 
Will you piese inform me upon what kind of a bobbin 
is the G. S. wire wound? A rough sketch would oblige. 
I intend making a set of above, and should like to start 
in the right way.—PnoxNo. 


56728.)—Legal.— Would Mr. Wetherfleld answer the 
following? I had an agent who collected rent for some 
cottages 12 months. He paid first three months, but could 
get nothing more from him except statement showing 
e owed £13. He will not hand up, but says he cannot 
pay; he even will not agree to £1 per month. Can I 
proceed for embezzlement, and how must I commence ? 
—REGULATOR. 


156729.]— Olock Winding.—I am about to add to 
my business of watchmaking, the branch clock winding 


by the year. Willsome reader, who has experience, say 
what per year is generally ch 1 Also, is it according 
to the number of clocks each party has !—some people 
have nearly a dozen, others perhaps two. Shall have 
to clean them or repair them for same fixed sum, or how ? 
Of course attendance weekly. Any other hints would 
be acceptable to— REOULATon. 


[66730.|—Six’s Register Thermometer.—I have 
got a Six’s thermometer which, in removal, has both 
mercury and epirit column broken up and divided. How 
can I put it in working order 7— TRR. 


[56731.)—Midland Engines.—1. Where are the 
following engines stationed, and to what class do they 
belong, viz., 1088—1199 ? 2, How many of the 1700 class 
are now working, and what is the highest number on the 
M. R., and where are the 1700's stationed ? 8. How many 
of the 300 class, and where stationed !—Tropay. 


(56782.1—Dyeing Damask Curtains.—Can any 
reader kindly inform me how to re-dye some crimson 
damask curtains that are discoloured by smoke and dirt? 
What mordant should I dip them in before dipping them 
into the dye liquor, and can I use Judson’s dyes for the 
purpose, or not 1— CHARLAS COT BERT. 


56733. —Problem.— The hold of a ship is partly 
fall of water, which is uniformly increased by a leak. 
The vessel is furnished with two pumps worked by A. and 
B. of whom A. takes three strokes to two of B.'s; but four 
of B.'s throw out as much water as five of A. s. Now B. 
works by himself for the time in which A. alone would 
have apua the hold; A. then pumps out the'remainder, 
and the hold is cleared in 18 hours and 20 minutes. Had 
they worked together the hold would have been emptied 
in 3 hours and 15 minutes, and A. would have pum 
out 100 gallons more thar he did. Required the number 
of gallons of water in the hold at first, and the hourly 
influx at the leak !—Troray. 


[66734.]—Testing Butter.— Would one of your able 
chemical correspondents kindly state the most reliable 
method in vogue for testing butter, and also say what 
is the usual composition of London cream, or what 
is sold under that name, and the tests for it? That it 
is not generally the product of cow's milk is quite 
evident, if only from its appearance and taste; it can 
scarcely be made from bullock's brains, as popularly 
eupposed, or their cells would be appırent under the 
microscope, which they are not, where, besides oil or fat 
globules, the only feature is an appreciable, but not very 
large, amount of opalescent amorphous matter.—8. 


(537385 J— Water Gauge.—Will any correspondent 

dly inform me how many cubic feet of water per 
second will pass through a horizontal slit 27in. long by 
4in. deep, when the water stands at 7in. height above the 
top of the slit! It would also be very useful to me to 
have the same information for the following heights of 
water—viz., 8, 10, and 12in.—MawnaGEs. 


1567 36.J— Partnership Agreement.— Will some- 
one kindly tell me if a 28. 6d. stamp is sufficient for an 
agreement of partnership where the capital is about 
£500 1— BEGINNER. 


[56737.)—Cutting Indiarubber Discs.—Can 
any of the obliging and intelligent readers of “Ours” 
give me a suggestion? I uire to cut out a number of 

iscs of indiarubber, and wish to know how it may be 
done most speedily economically. They are to be 
about din. in diameter, and to be cut from web zin. in 
thickness. If done with a circular knife, what arrange- 
raent would be best! What description of table—iron, 
stone, or wood? What sort of leverage to work the 
knife? whom I could get to construct the machine? and 
what would be the probable cost ?—Novios. 


58738. Wimshurst Machioe.—To Ma. Wius- 
HURST.— With reference to the 18in. plate machine ex- 
hibited by you at the Inventions,” as I am making one 
of that size, should be greatly obliged if you would tell 
me how the granulated appearance of the tinfoil sectors 
is produced, and also the use of the two binding screws 
on the beseboard, connected together by a piece of wire ? 
Any other useful hints would be thankfully received by 
—G. JACKSON, 


nants Glue.—With any ein el 
ue, use ordinary whisky, or methy co. 
Pastead of water. Break the glue in small — 
ments and introduce these in a suitable glass ve 
and pour the whisky over them. Cork tightly, 
and set aside for three or four days, when it will 
ready for use, without the necessity of applying 
heat. Thus prepared, the mixture will keep un- 
altered for years, and will remain permanently 
liquid, except in very cold weather, when it may be 
found necessary to place the bottle in warm water 
for a little time before using. The vessel in which 
it is kept must, of course, kept always tight] 
corked, to prevent the volatilising of the solvent. 
A French formula for a liquid glue directs that a 
solution of 8 ounces of glue be made in 3 pint of 
water, in the usual way by placing it ina vessel 
of water until solution is effected. To the solution 
it isdirected that 24 ounces of strong nitric acid be 
added, stirring all the while. Effervescence will 
take place with the evolution of orange nitrous 
fumes. When all the acid has been added, the 
liquid is allowed to cool. It should be kept in a 
well-stopnered bottle, and will remain permanen 
liquid. It will neither gelatinise nor putrefy, an 
is said tomake a very serviceable cement for va- 
rious domestic uses, such as repairing cabinet-work 
china ware, &c. Another formula directs that a 
jar or bottle be filled with glue broken into small 
fragments, and the same covered with acetic acid. 
It should then be placed in a vessel of hot water 
for several hours until all the glue is dissolved. 


ANSWERS TO CORRESPONDENTS 


— — 


„% All communications should be addressed to the EDITOS 
of the ExGLIsH Mronanic, 382, Strand, V. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
age for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries i for 
addresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 


to ing n 
„ Attention is especially drawn to hint No. 4. The 
devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of — 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The a N Sale 
Column offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The follo are the initials, &o., of letters to hand up 
RA 9 y evening, May 27th, and unacknowledged 
elsewhere :— 


J. McG. Ross.—J. A. Josolyne.—A. Kimber.—C. M.—B. 
—Bon Accord.—R. W., Neweastle-on-Tyne.— Invalide. 
—F. M. Wetherfield.—T. H. Bury.—Cosmopolitan.— 
Medicine Doctor.—Artibus Magister.—C. E. Stretton. 
—Student.—8. J. 8. L.—Another Millwright’s Ap- 
prentice.—A Fellow of the os Astronomical Society. 
—Midland.—Canmore.—F. H. Wenham.—Hemisus.— 

Rob. Crusoe. 


WE regret 


CAUTION. 

to have to put our readers on their guard 
against a swindler who has recently been making use of 
our Sale Column. We particularly caution r not 
to send money before they get their goods except by means 
of a Post-Office Order made payable ten days after date, 
and tostop the order and get their money back if the 

vods do not reach them before the ten days expire. We 
d our best to keep swindlers out of our advertisement 
columns, but they ceai evade us by changing their names 
and addresses, pecially during the next few weeks 
we warn readers against bargains.“ People who are 
ready to part with apparently valuable goods at ruinous 
price Aboud always be inquired about before money is 
sent them, 


Inquiner. (Yes, amber varnish—to be obtained of any 
dealer in the best kinds of ish.) —Prorune Frame. 
(Are you sure a machine is used? A vice is t, 
and some makers do not even use that.)—Txos. JACK- 
sox. (The English Mechanic telephone appeared in 

the number for August 11, 1876. Number and volume 
out of print.)—L. (For asthma, see pp. 430, 452, 475, 
601, 522, 570, 598, Vol. XXIII.) —Srock port. 0 
calculus was exhaustively discussed so recently as the 
last volume, See the index for the references. The 

dest work of an elementary kind is Knox's Differen- 
tial Calculus for Beginners” (Macmillan.)—T. KERF à 
(The only way is to study the subject of electricity and 
then attend some such classes as those held at the 
Finsbury Technical College.) —IoxoRAMUs. (The only 
way isto apply to firms wi to take apprentices. 
Feesand terms vary. The beat advice is to enter a sho 
where all sorts of repairs are done, as as making) 
H. Astow. (There is no book, so far as we z 
Ree the index to Vol. XXXIX. There is a great deal 
about gas-engines in that volume.)—DempeRxaTum. 
(Brazing and soldering jewellery fully described im 
Vol, XXXII. pp. 22, 44, 70, 119, 170, 264, 334, 455. 
See also indices generally.) TRADER. (See Hints No. 
5. The statement seems to set out the items p : 
but we cannot afford space to print it.)—J.A. Camp 
BELL. (We do not remember it. Was its receipt ao- 
knowledged !)—F. (You will find a description of the 
manufacture of macaroni and vermicelli in Payen's 
„Industrial l _ Longmans.)—VawpvU ana. 
(We have no recollection of it, and 


„ 6a, Aldermanbury Postern, B.C.) 
M. (See indices. The best books Reeds 
neer's Handbook,“ T. Reed and Co., Sunderland, and 
Ainsley's Engineer s Manual,“ T. L. Ainsley, 
Shields. 2. For all information about the Whitworth 


query is outside our province.)—D. Joxss. 
piy a little mirror, the position of which is slightly 
shift by a lever to give dots and dashes.” See 
reply on R: 266, or index to Vol. XXIX.)--M8TL0. 
Scrape off ; if the articles will stand it, try heat. 2. 
6 cannot even guess, as you do not say what has Aa 
put into the solution. ithout an analysis, all t 
can be said is that itis a mixture.) -G. W. (It ought 
to keep good time if the cleaner understands his busi- 
ness.)—BramixauaM. (Try the wholesale chemists. 
2. We could not say without experimenting, but see no 
reason to imagine it would.)—W. C. (See P- 33, 
No. 1003. A simple plan with brass is to pickle it in 
dipping acid containing some iron wire until sufficient 
zinc is eaten out of the surface to leave it pure copper.) 
—ALBERT E. ApLAnp. (How does such a rail act in 
hot and also in frosty weather ) —Mizran. (The only 
way is to join a class. Try the Working Men's College, 
Great Ormond street.) Lon poxxn. (You appear to 
know which is the best. sixth edition was bub - 
lished in 1878. You will find others recommended by 
referring to indices.)—Cuaries Masox. (See Hints 
No. 4. A newsagent will supply you with a list. 
There are several papers of the kind.) R. S. T. (It 
results in the production of pure auric chloride, 2. 
The silver reduced by the battery is pure. A piece of 
iron settles with the cepper. That question has been 
frequently answered.) 
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Aut Communications for this department must be 
addressed to J. Piznor, Langley House, Dorking. 


PROBLE .DCCCCXLL—Bawaxe or tox Dod. 
Black. 


White. 
White to play and mate in two moves. 
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Sol UT Io TO 989. 


Black. 
1,QQ3 1, Anything 
2. Qor Kt mates. 

(Five variations.) 


White. 


NOTICES TO CORRESPONDENTS. 


Cogrect solutions to 989 by V. 8. Pochin (easy on 
account of White's want of scope, though prettily 
panne’ ; no power wanted), A. A. E. Lecluse (inferior), 

. W. Anderson (Old Romney), M. F. B., E. Stanley 
Follwell (Q only having power to move, solution easy), 
A. W. Orr, 8. L. Chivers, F. ON. H., I. H., Exon 
(key easy, but some pleasing mates), and H. Culmer ; to 
938 by Brum (the best that has appeared during 
tourney), V.S Pochia (obvious at first sight that Q B R 
must move first), T, L. Robins, and R. A. Bennett ; to 
940 by E. 8., H. Culmer, and Streetgate (quite a gem). 


F. O'N. H.—On Monday, first post, week of issue. 
Gaus received from T. Bourn. 


8. L. Carvers.—You have overlooked in 938 if 
1. 2 Kt-K 8 (ch) 3. KQ BS K can take P. 


K moves 
L H.—Where is the mate if 1. 


— 
K moves 


takes P? 


P (K 8) 


SSS Re I a 


Every Workman connected with the Building 
Wea SEs ie a ee in “THE BCILD- 
N S. published ever DAY i e ‘ 
Strand, London, W.C, z PREG: POREDNE Ah S 


“THE BUILDING NEWS” is the Principal Journal repre- 
senting Architects and Builders, and has the largest circulation of 
any Profesional Journal in the kingdom. 


Every Workman should insist on seeing THB BUILDING 
NEWS " every week at his Club or Coffee House. He will find 
more ‘ Lists of Tenders’ for new work in it very week than in 
ar similar paper, and can thus judge where work is likely to be 

ad. He ia also specially Invited to make use of Intercommunica- 
tion ” if he wonts to know anything abont his trade ; to write to 
the Editor if he has any suggestions to make, and to advertise in 
the paper when he wanta Kork. : 

The charge for Advertisements for Sitnations is One Shilling for 
Twenty-four Words, and Sixpence for every Eight Words after. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


Sa. 6d. for Six Months and 11s. for Twelve months, Post Free to 
any part of the United Kingdom. For the United States, 13a ,or 
3 dols. 25c. gold; to France or Belgium, 13a., or lof. 500.; to India 
(vin Brindisi), lis, 2d.; to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, lds. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent ont of the United Kingdom by the 
ordinary newsjaper post, but must be remitted for at the rate of 
4d. each to cover extra portage. 

Desara. JAMES W. QUERN and Co., of 924. Chestnut-atreet, Phila- 
delphis, are authorised to reccive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 Gols. 
25e. gold, or Thirteen Shillings per annum, post freo The copies 
will be forwarded direct by mail from the publishing officc in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be pald for at the rate ef 
td. each copy, to cover extra postage. 


Vols. IV.. VII.. XXVI, XXVIII, XXX., XXXII. XXXIII. 
XXXIV.. XXXV., XXXVI, XXXVII, XXXVIIL, 
XXXIX.. bound in cloth, 7s. eneh. Post free, 7s. 9d. 

Vol. XL. now ready, price 7s. Post free, 7s. 9d. 


AIl the other bound volumes are out of print. 


clusion of each half-yearly volume in February and August, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had aingly, price 2d. 
each, through any bookseller or newsagent. or 24d. cach, post free 


from the ofico ‘except index numbers, which are 3d. each, or 


poat free. 3}1.) 
Indexes for Vols. I., VI, VII, VIII., and IX, 2d. each. Post free 


2M. ch. Indexes to Vol XI. and to subscquent vols., 3d. each, or 


post free, 34d. Cases for bind ing, ls. 6d. each. 


NOTICE TO SUBSCRIBERS. 


Subsoribers receiving their copies direct from the office are re- 


nested to Obscrvo that the last number of the term for which 


e ir subscription is paid will be forwarded to them in a PINK 


Wrapper, asan intimation that a frech remittance is necessary, if 


it is desired to continue the Subscription. 


Subscribers 
would do well to order volumes as soon ng possible after the con- 


CHARGES FOR ADVERTISING. 


Thirty Words oe 8 T . 2 6 
Every additional eight words ae s . 0 6 


Front Page Advertisements Five Shillings for the frat 40 words, 
aftarwards 9d. per line Paragraph advertisements One Shilling 

er line. No front page or herugraph advertisement inserted for 
eas than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—fo 
B. . 
Twenty-four words .. 8 s . 03 
For every succeeding Eight Words Me . 0 3 


ADVERTISEMENTS in the SIX PEN NT SALE COLUMN. 
8 d. 


Sixteen words ie s 82 a oe 9 
For every succeeding Eight words 2 2 a 


4% It must be borne in mind that no Displayed advertisements 
can appear in the“ Six penny Sale Column” All advertisements 
must be prepaid; no reduction is made on repeated insertions 5 
and in cases Where the amount sent exceeds One Shilling, the 
publisher would be grateful if a POO. could be sent, and not 
stamps. Stamps, however (preferably half penny stamps), may be 
sent where it is inconvenient to obtain P.O O's. 


The address is included as part of the advertisement, and charged 


or. 
Advertisements must reach the offre by 1 p.m. on Wednesday, to 
insure inscrtion in the following Friday's number. 


ae 


ee 


Epps’s Cocoa.—Grteful and Comforting:—* By 
a thorough knowledge of the natural laws which govern the 
operations of digestion and nutrition, and by a careful applica- 
tion of the fine properties of well-selected Cocoa, mr Epes has 
provided our breakfust tables with a delicately favour vor- 
age which may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet tha a constitution may de 
dually built up until strong enough tv resist every tendency te 
sease. Hundreds of subtle maladies are floating around us 
ready to attack wherever there isa weak point. We may escape 
many a fatal shaft dy keeping ourselves well fortified with pare 
dl and a properly nourished frame.“ — Geil Seresce Gazette .— 
Made omer with boiling water or milk, Sold any in poe 
labeled—"“ JAMES EPPS and CO., Homaopathic Chemists, 
London.”— Also makers of Epps's Chocolate Essence 


Holloway’s Ointment and Pills.—Skin diseases 
scrofula, scurvy. This class of complaints not only affects the 
individual. but is too frequently transmitted to the off«pring. 
How important, then, under such serious consequences, it 
becomes thoroughly to eradicate strumons taints from the blood. 
Holloway's Ointment and Pills upro t all such Intent corruptions 


OUR EXCHANGE COLUMN. 


24 words, and 3d. for every succeeding 8 words. 


Good Value Offered (cash or instruments) for all 


kinds ef sound or repairable Scientific Appliances.—Capcratat 
css Depot, Chenics-street, near British Museum. Established 
882. 


What offers for half horse- power Steam En 
nearly new, brass cylinder, lagged in rose wood. — Apply. 
son, Cone y- hill, Gloucester. 


Perambulator Wheels, new, f rubbers, turned 
axles, complete, plated capa. Exchange silver Curb Albert. 
Mutual approval.—W. Sait, Bilston-road, Wolverhampton. 


Wanted, Lever Watoh; good exchange. Wanted, 
offers for Youth’s Tricycle, Meteor pattern; part tinisLed 2-horse 
engine bed ; 120 “ EM. - As above. 


Interior Background, on roller. What offers in 
exchange ?:. Farsa, V, Portland terrace, Ealing Dean, W. 


Tough Mild Weldable Steel. 5-16in. to lin. round, or 
square. Will take anything useful in exchange.—H. Gi.pext, 
Oxford-road, Sheeld. i 


Warranted Crucible Cast Steel, 7-l6in. to lin. dia- 
meter, l} to 3ft. lengths. Will exchange for anything useful.— 
H. OILAIAT, Oxford: road, Sheffield. 


Will exchange Singer's Sewing Machine (new) and 
Engincering Books for Tricycie ; broken or out of repair no con- 
sequence, if repairable.—T. PaTX EA, Keston, Kent. 


Offers wanted for Digitorium, cost £3 3s., strong 
pliant springs ; also gond Opera Glasses, achromatic and tele- 
scopic, six achromatic giasses.—Haapina, 198, Holloway-road, 


Exchange offers wanted, iu cash or otherwise for 
ORGTINETTE, cost £2 159,, in perfect order, as new, with music.— 
Harpina, 196, Holloway-road. 


Wanted a quantity of Chemicals and Apparatus 
e., in exchange for other goods, or cash; must be cheap and im- 
mediate.— Address us above. 


Last year’s “Electrician,” clean and in good con- 
dition. What offers ? —E. Koss, Regent House, Sydenham. 


Cottage Piano, Truss Legs, Panel Front. Take 
Tricycle or Harmonium and £5 cash. C. Szaacz, Sunninghill. 


Freshwater Filamentous Alges. comprising the 
Z ygnemacee. Exchanges of mounts or gatherings wanted.—C. 
Precx, Princes road, Heaton Moor, Stockport. 


Micro.-Photo. Objective, by Dallmeyer, also other 
Photo Apparatus, for bouud vole. of B. M., or offers.— Dar, 66, 
Driftield-road, Old Ford, London. 


Speculum, Silver-on-Glass, good definition, 9 inches 
diameter, 6ft. 2hin. focus. What offers ?—Dayr, 56, Driffield-road, 
Old Ford, London. 


Intensity Coil, zin. spark, half-pint bottle bichro- 
mate battery, incandescent lamp, semi do., and galvanometer. 
Exchange or offers. -O. R. Mitnpocens, Twyford, Berks. 


7 H.-P. Brotherhood Patent Engine, also nearly 
finished 50-light Dynamo. Exchange for Microscope, Tools, or 
offers.—A, J. SELLS, 153, Mare-street, Hackney, E. 


Enperior Lathe Bed, Standards, Flywheel, and 
treadie, by Milnes, Bradford, to exchange for Kufety or 63in. 
orainary Bicycle of good make.—F. UN DIIVWO0OD, Beverley. 


Steering Wheel, mahogany and brass, with case 
and standards, complete, suit boat about We. OUffers.—A. G., 
25, Sussex-street, Winchester. 


26in. Screw Stock, 4 pairs Dies, 14in. and 26in. Tap 
Wrenches. 10 Taps, Katchet Krace, 6 Drills, I h.-p. Engine, 
Boiler. Wanted, Lathe.—99, City-road. 


Induction Coil, zin. spark, with condenser. Ex- 
N DP 16 new covered wirce.—A. PsRrK3, 43, Coten- end, 
ur wick. 


Induction Coil, jin. spark; for Violin, Mar doline, 
or one rs. —- JAK rs C. MFDELL, 60, Fisher-etreet. Glasgow. 


I will exchange Patterns zin. back-geared Lathe 
(no bed), and Poppett finished from same patterns, for Portrait 
Lens.—J,,8,Groeaticid terrace, Llanell 


ne, 
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The charge for Exchange Notices is 3d. for the first, 


Wanted, Horisontal Boiler, or on? tə fit Sft. boat, 
in exchange for Model Yuacht.—S. Anpaswe, I, Tavistock-terrace, 
Upper Holloway, N. 

New hand-power radial Bench Drilling Machine, 
takes 3ft. diameter, self-acting variable feed, quick return, in- 
stony changed. Offers in vited.—HSN AY Kirsurn, Bisaop Auck- 

and. 


Oscillating Engine, with cylinder two inches 
long, also two cylinders, lin. stroke, bored, and steam ways 
drilled for slide-valve.—Addreas below. 


Brass Castings of Horizontal Slide-valve Engine, 
inch stroke, cylinder bored, and all parts turned. —Addreas below. 


Splendid Banjo, 33in. long, with inlaid fret handle, 
with two instruction books. What offers in electric apparatus? 
J. Jackson, 136, Trafalgar-road, Burnley. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of 6d. for the firat 16 words, and 6d. for every 
succeeding 8 words. 


— — 


Motor Castings, materials for Hectrio Bells, 
Batteries, Galvanometers, Intensity Coils, Microphones.—Kovre, 
Mu DRAM. and Co.. Bristol. 


eee Wire, Table, ovine son els 
and Co., Bristol. 


Standard Ohm, in box, 
correct ten thousandth of ohm, 

* 

Wimshurst Influence Machine.—Sole Manufae- 
turers of Improved Pattern. Numerous testimonials as to 
thorough efficlency.—Kino, Msxpuam, and Co., Bristol. 


Galvanometer Cards, improved for tangent and 
ordinary combined, ajin., &d. ; 4in., 10d. ; in., ls. ; post free —As 
above. 

Write for King, Mendham, and Co.’s large new 
and reduced Price List, post free 4 stamps. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies’ 
Dresses, Mantles, Boys’ Bults.—Hzwirr, 47, Winfield Mount, 
Leeds. Patterna free. 


Electric Depot, 10, Deansgate, Manchester.—Electric 
Breast Pins, 256. Electric Bells, 4s. Induction Coils, 8s.—MiLiag, 
Proprietor. 


Billiards.—Great success of Thorpe's Patent Auto- 
matic Cue Tips. Cannot fly off. Cues retipped instantly. 


Billiards. Excellent testimonials from Roberts, jun, 
champion, and other professionals. £5 per week easily earned. 


Billfards.—District Agents wanted. Sond 9 stamps 
for particulars and sample cue end fitted with patent. 


Billiards.—Five Shillings for sample cue, also fitted, 
and 3 extra tips. Thousands already in use. 


Billiards.—Apply to sole representative for United 
Kingdom.—A. W. Mongan, Lancaster Avenue, Fennel-street, 
Manchester. 


Hard Vulcanised Fibre for Magnet Hcads.— 
Mosszs and MiTCRELL, 68a, Chis well-ztrect, London, B.C 


Hard Vulcanised Fibre for al! kinds of insulation. 
Moss and Mitrcurtt, 68a, Chiswell-street, London, E.C. 


International Inventions Exhibition, East 
Avenue, Group 21, Stand 1683.—Mossze and MircuxL, 65a, Chis- 
well-street, London, E.C, 


Tudsbury and Sons’ “ High Tension“ Wimshurat 
Macnines, with Compound Ebonite Plates. List, one stamp.— 
Edwinstowe, Newark. 


24 Microscopic Slides, in box, very cheap. List 
sent for stamp.— WIII, Dalmain-road, Fercet HILL. . 


Tricycle Wheels, Bicycle Wheels, and Fittings 
Wonder ay cheap. Also for Safety Bicyclea.—W. Gwinnart 
and Co., Wolverhampton. 


Lathes, Lathes: Cheapest and best. List, 2 stamps 
Nothing equal at price.—Roxinson, Somersct-road, Sheffield. 


100 Foreign Stamps, melding Brunswick, Ceylon 
Tasmania, Egypt, Greece, Luxemburg, free 7d.— HzLr, Foley 
etreet, London. 

Tricycle House, full size, portable, hold two bicycles, 
£5 10s., carriage paid.— X.. 7, Clarence-street, Liverpool. 


A few Gramme Dynamos for sale, cheap.— WALKER 
and OrrivER, 193, Severa- road, Cardiff. 


Electro-Motors from 253. No dead point. Battery 


equal Kunsen’s. No fumes.—Watckenr and OLLiver. 


Leelanché Cells, Manganese, Sal-ammoniac, Bichro- 
mee Bella, Wire, Pushes. Wholesale and retail.— WALAIIA and 
LLIVER. 


Dynamos repaired or rewound. Advice given. Com- 
petent men sent to all parts.— WALZER and OLLiver. 


Send for List of Switches, Indicators, Tolegraph 
Instruments, Parts, &c., for sale, cheap.— W aLxzr and OLLIVsR. 


The Kinetic Engineering Company, 36 and 
37, Brooke-street, Holborn, London. niars and list post free 


D mo Wire, Is. 2d. per Ib. Line Wire, 29s. 6d. 
per aie. Pushes, 4s. per doren Kuria ComraRT. % 


Leclanche Cells, best. No. 1, 16s.; No. 2, 198.5 
No. 3, 228. 6d. per don en. KIxITIc COMPANY. 


Electric Bells.— Best quality, workmanship, appear- 
9555 and value in market, 40s. per dozen.—KIXIZTIC BNOINIZaIxe 
OMPAWY. 
Maiche Patent Battery.—Best yet produced. 
re eee Scientific Reports post frec.—Kinztic ENGINSER- 
ING MPANT. 


Electrical Supplies. 


Ex OX EXAITO Conranr, 36 and 
London, E C. 


Devonshire Cream, delicious, by improved centri- 
fugal process. Parcels Post, Ib., 18. 6d.—G. Burr, Manor Farm, 
Martock, Somerset. 


Microscopes (Binocalar and other). All kinds ef 
Apparatus. Double, Triple. and Quadruple Noscpieces to the 
trade. Stamp for list.— R. G. Mason, trom J. Swift, 24, Park- 
road, Clapham, London, S. W. t 


Model Boilers of copper. 
Rend requirements for price.—MORTGOMERTY, 
Grecnock. . 


Gravet’s Slide Rule, recommended by H.M. Govern- 
ment officials. Write for prices and testimomials.—Bole Agent, 
Farrar, Benson's-dulldinge, Leeds. 


Microscopic.— Well mounted Slid 8, Cd. ooh: bs. 
al List and sample, 7 stamps.—Tvans.i, Victoria Pusrmicy, 


poles guaranteed 


Ine, kanpuan, and 


Wholesale only.—KINETIC 
37, Brooke-street, Holborn, 


Low prices. All sorts. 
Stanners-street, 


VI. 
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Chemical Apparatus. — Catalogue, 90pp., 500 
illustrations, posted 44.—W. Huse, Lothian street, Edinburgh. 


Photographic Apparatus and Chemicals for 
fessionals and amateurs. Bee new illustrated catalogue, post 
e.—Hrxs, Lothian. street, Edinburgh. 


Brazilian Pebble Speotacle Glaeges, rough slabs or 
polished.—Ricuamp Baxsan and Co., 9, Mincing-lane, London. 


Brazilian Pebbles and Cryatals.—RICHARD 
Bixen and Co., 9, Mincing-lane, London, 


Mica, otherwise Talc.—RICHARD BAKER & Co, 9, 
Mincing-lane, London. 


Planing, not exceeding 10in. by 10in. by 8in.—B. W 
Cizce, 18, Besinda-street, Hunslet, Leeds. 


For Model Work (wheel-cutting in brass only) ; also 
Boring, Turning, and Screw-Cutting.—Ccroo, as above. 


The New Saw, to work by hand or foot, which so 
many cannt believe, will cut 3ft. Sin. of inch wood after you 
take foot off treadle. Will be shown at Stand 437, Inventions.— 
Baitannia Co., Patentees. 


Sliding Mandrel Lathes for cutting screws in 
wood or metal. We are about making a 6ft., 5in. centre, price £16. 
If orders for twelve lathes lower prices can be taken —Brirawnta 
8 99, Fenchurch - street, London. All letters to Col - 


To Ornamental Turners. We offer Ornamental 
Drill Spindle 30s, Drills, le. each.—Baitamuia Co, Colchester. 


Eccentric Cutter Frame. £2 10s. Cutters, 1s. 
each. Ornamental Tool Cutter, 16e. Tools for same, ls. 6d. each. 


Easy Terms of Payment to those whocan give 
first-class reference.—Bairannia Co, gi 


Second-hand Lathes and Slide-Rests. Send one 
- stamp for list ; six stamps for list of lathes and parts, rough and 
finished.—Bairannia Oo. 


Notice |—BRITANNIA Co. exhibit in Section 4, Stand 
437, Middle Court. See plan. As you enter proceed to extreme 
end of Middle Court. 


Inventions Exhibition.—We exhibit small Hot- 
alr Motors, suitable for punkahs, fret- aa we, pumps, saws, and 
sewing machines, price £9. Cost per day iid. Largersize, sult- 
able for small lathe, £27 10e.—Ba:raunis Company, Colchester. 


French Polishing, Staining, Painting, and Varnish- 
ing. 122 Recipes or Trade Secrets. with full instructions and 
details, post free, ls.—I. Toxin, 28, Highfield-terrace, Barnsley, 
Yorkshire. 

Oastings.— Half horse-power Horizontal, Vertical, or 
Launch Eogine Castings, complete, with brass work and for- 

gs, 128 6d. One horse-power,25s.—ToxLin, Highfleld-terrace, 
y, Yorkshire. 


Oastings.—Bench Drilling Machine Castings, com- 
plete, 3s. 6d.—I. Toxin, Highfield-terrace, Barnsley, Yorkshire ‘ 


Castings.—All Brass Engine Castings, horizontal or 
vertical, suitable for model work, 2s. 6d. set, 


New Designs and. Frice List of Perfected 
ngs. ww’. 0 408, F 
field-terrace, Barnsley Yorkshire. nam e 28) Miga 


Universal Cutter Frame, slides 3in., price £2. Cast- 
Barbe 4a, 6d.—Particulars, address, WX. Al Lsor, Derby - road, 


Bottles for Chemists, Wine and Beer Merchants, 
sampie tubes, cases, and boxes. — BDW AID W. Davart, Hull. 


Optical Glass of finest quality, crown and flint ; all 
sizes In stock to lé inches diameter, discs and sheet —KUCKING- 
Hax, Blenheim-grove, Peckham. 


Cotton- covered Wire, D.C. 10 to 18, 1s. 9d.; 20, 22, 24, 


ie 30., 28. ipa 6d., and 3s. A gs Id.—C Daaviun, 8, Brent | 


ew-road, The Hyde, London, N. 


Celebrated Kerry Ferns. 12 varieties, including Tun- 
bridge filmy, ls. 6d. free.—FirzPzz7, Rathanny, Tralee, Kerry. 


Fine 3} Astro. Telescope, by Wray, £13 ; excellent 
genni: Tests given.—T. ULarxax, Austwick Hall, Lanca- 


Pumphrey’s Pocket Tripod, for cyclists, professional 
and amateur e erfectly rigid. May de had on 
approval. Illustrations and testimonials free 
ho pe -street, Birmingham. 


Pumphrey’s Hydrostatic Shutter for instan- 


taneous and timed exposures. Pho à í 
price 10s. P tographs done with it. Free, 


Pumphrey's Gamera and Lantern. with 54 illus- 
trations. 2 instantaneous photographs. Full instructions, 3d. 


Pour, Stan- 


Eighty sets Lantern Photographs at reduced 
price. THhustrationa of X sota post 3 Stanhope- 


Engine, vertical, 23-horse, £6. Marine Boiler, 3- 
horse, &7.—79, Dudley-road, West Bromwich. 


Model Steam Engine, warranted to work, 9d. post 
free le.—Guo. Hairzr, Novelty Stores, Seaforth, Liverpool, 


Lessons in Glass Blowiag, Physical Apparatus 
0 


fired. Sprengel and other Pum .— 
in pre te London. pe er.—NzwsoLp, 25, 


Launch Engines, Boilers, Propellers, Lathes, and 
all kinds of Machi .—8. 
ds K 8 8 at reduced prices.—8. Sauitn, Il, West 


Locomotive Photographs, N. B. Ry. C. Ry 
L. and 8. W. Ky. ; all rail g * d sare 5 
free.—F. Moons, 15 Naas road. Wood Green. wipes imen. 5 stamps 


Engine, horizontal double oscillating cylinders, 3-horse, 
price £6, little used.—Jocanst, 194, Great Portiand-street. 


Insulated Wire, best quality only. Price list free. 
—Maw, removed to 83, ot. James's, Brixton, London, S. W. 


Spring Steel, any size or length, f £ 
8s. ed. per 8 Oxtord. fad, Sbemeld. 14 by 2-16, 


Field’s Society of Arts Student's Microscope, 14, 1 
and jin. objectives, polariscope and mechanical cone. 1i. l 
n me ia case, with accessories, £4.—J. W. Latuam, Chemist, 


Large Achromatic Telescope, cost £10, 8 inch 
Obdjecteglasees, extra eyeniece. Want Gold Watch or Tricycle, or 
Goid Guard .—192, Salı: d iry- road, Everton, Liverpool. 


Launch Engines, 3}in. by 5in. Vertical, Boiler 
d by ip shafts, nee. <i c —Mippiitron 16, Hope-street, 


Launch Engines for sale, double and single, Sin. 
and cther sizes — %u, M.ppLeron, 16, Hope-street, Glasgow. 


Launch Engines, Cin. by Sin. cylinder, link motion 
a pump, new, 425.—JoHun Mipvcztrox, 16, Hope-street, Glas- 
ow. 


Launch Engine 3in. by 4in. cylinder, has link 
Ginago, reversing gcar, new.—Joun MIDDLETON, 16, Hope-street, 
sgow. 


55s. American Orguinette, 30s. ; plays any tune ; 
abl de selection Perforated Paper.—&Smiru, 28, George-street, Ply- 
mouth. 


Consult Stanley on Everything.—119, Man- 
chester-roud, Poplar. Mevised terms last week's column.—5See 
de: ow (special). 


Marvellous, but True. Superb Black Ink, Id. per 
quart. Recipe, 7stamps (returned if disappointed) .—Sraxrzr. 


Harmonium, £4, walnut, full compass, rich tone, 
quite new, periect, warranted. -W., 140, Carlton-road, Kentish 
own. 


Valnable Patent, connected with railways, for sale, full 
Dercicuiare from J. T. Leicuron, 18, Montgomery-street, Edin - 
urgn. 
Steam Engine Indicator for sale, cheap, in excellent 
condition.—J. WIIsox, Brookeide Villas, Grange-street, Hull. 


25 c.-p. Dynamo Castings, 5s.; also other articles 
Dr sale.—A., 24. Leath waite-road, Clapham Common. 


Fine old Violin, with bow, in case, 1583., carriage paid. 
—A., 22, Leathwaite-road, Clapham Common. 


Lathe Tool Holders, from 8s. ; Tools for do., ready 
for use, 4d, each.— S. BEECHAM, Mareham-le- Fen, Boston. 


Hand Drilling Machine, drill 1 holes, 6in. from 
edge, from 258.—s. BIZCHAM, Mareham-le-Fen, Boston. 


Brass Cylinders, accurately turned and beautifully 
finished, with slide- valve, 16 screws, &c., fitted complete 
materials and workmanship guaranteed very best. and can be 
had on approval by deposit. lin. stroke, bs. Sd. ; Ii, 78. 9d. ; 2in., 
10s. 6d.— H. F. Lovzenovz, Optical Works, High-street, Slough, 


Strange Fact.—Although the cylinders (as above) 
bave been sent on approval to various parte of the kingdom, yet 
up to this date (May Joch, 1885) not one has been returned. 


Dynamo Castings, 20 candle-power, 58., Photo. 6d., 
‘Wire, 18s. 64. . 4s. Motors, Cc. 


Turning, Drilling, &c., every kind of work done- 
—Stacncn and BUTTERWORTH, I, Elmfield-road, Bromley, Kent. 


Showcases for Exhibitions, Models, Scientific 
Instruments, Nests of Drawers, &c., &¢.—Far and Co., Shop- 
fitters, 90, Borough-road, London. 


Homoopathy.--Laurie’s “ Epitome of Homaopatby,” 
ages, togetner with solid morucco case, containing 44 
medicines, complete, price £\.—T. C. F., 332, Strand, W.C. 


Motor Castings.—Set complete, Field Magnets: 
Maltese Cross Armature, Brass Bearings, unfinished, ës. =C. 
MacCarruy, Queen's Buildings, Belfast, 


Motor Castings.—As above, finished, drilled, and 
tapped ready for winding, Ss. 6d. ; wound, 18s. 6d.—C. MacCaRTHY. 


Bell Sundries.—For large bells, frames, cores, posts, 
gongs, cases, &c., very cheap.—Manufacturer, MacCaarur. 


Electrico Bells.—Best make, teak and mahogany 
Taen, thick platinum centacts, gong, 4in., 9s. 6d. ; din, 14s. ; 6in., 


Dynamo Castiogs. — For further particulars 


apply to the manufacturer, C. MacCaagtuy, Queen's Buildings, 
Royal Avenue, Belfast. 


Printing Presses, from 10s. to 50s, complete 


numerous testimonials.—Manufacturers, ADame Bros , Daventry. 


American Brand” Dry Plates, Ultra-Rapid ” 
and Salamander (registered); combine all the best qualities 
of other makes. 


„American Brand” give superb results in hands 
of either proressionals ur amateurs. Success certain. Try them. 


“ American Brand” for Potash or Ammonia. No 
trouble about postage. Sent paid on receipt of price. 


“American Brand.“ — Prices: quarter, 28.; half, 
4. Gd. ; whole, 88. ; 4 by 5, 3s. ; 5 by 8, 6s, ; 8 by 10, 128. dosen. 


“ American Brand” Dry Plates, only carriage paid 
from J. W. Hunter and Co., Stockton-on-Tees. 


Disintegrator (patent) by Wilson, Exeter, cost 
4 4, price, for cash, 48.— WX. HunteR, Albert-place, Stockton. 


A few Accumulators, of 35 ampère-hours capacity, 
d-livery, 6 amperes, 2 volte, well formed, 10s. 6d. each.— 
Ssconpary, 96, Brompton- road, S. W. 


Patterns, for 6 inch engineer’s screw- cutting self - 
acting lathe. good, nearly complete set, hit cheap.—F. B. 
Vavig, East Tytherley Works, Stockbridge, Han 


Special Tool Steel.— We have extra quality of 
Steel, uniform quality —round, hexagon, flat, 9d. per lo. ; parcel 
post, 3d. extra.—Baitannia Co., Colchester. 


Whitworth Lathes, 6 feet screw cutting, with 40 
chucks, £5v. Tongue 4ft. back-gear Gap Lathe, with ball chuck, 
&c., £11, good condition. List of second-hand Lathes, &c., Id.; 
ditto of new Lathes and Parts, 6d.— Britannia Co. 


Formulas Worked Out for winding Dynamos 
from 10 c.-p. to 500 ¢.-p., 8 stamps each.—H. Joxzs. 


Dynamo Castin Jones's patent H: 8 c.-p., 8s. : 
16, 2 04. ; 30, 68. 6d. ; 9 ae 70, 168. a tH Jeane. Pens 


D mos, finished: 8 c.-p., 30s, ; 16, 368. ; 90, 40s. ; 
30, 60. 70, P W . , 


Dynamos for house lighting. — Jones's Patent 
Laminated Fields and Armatures, 5, 6, and 7 lights, £6, £7, and £8 
each.—H. Jon ks. 


Dynamo Machines Repaired. 
wire, 66. 6d.— H. Jonzs, 48, High street, Lambe’ 


Coca Leaves,—You require nothing but these at 
Whitsuntide. No necessity to carry heavy luncheon _bags.— 
Mairs and Co., 17, Newcastle-street, Farringdon-street, B. C. 


Coca Leaves.—The Bolivian Consul-General has sent 
a splendid testimonial this week in favour of their stimulating 
properties. 

Coca or Cuca Leaves.—Many M.P.’s and Clergy- 
men take them constant!y. To Cyclistathey area positive ne- 
cessity. 

Persons afflicted with Indigestion should chew 


Coca instead of cating a hearty dinner, and they would soon be 
cured. 


Moto with 
th, 8 . 


9 8. 


Coca Leaves. — Sample packet, with medical 
and scientific opinions, 13 ey A NAARS and Co., 17, New- 
castle-street, Furringdon-street, B.C. 


Lathe for sale, 4\in. screw-cutting gap bed, nearly 
new. Cost £35, with handy Jot of chucks and tools, stocks, dies. 
and taps, grindstone, with treadle, strong useful bench, with 
six draws, joiner's vice, and steel screw, bench and leg vice, 
capital lot of carpenter's tools, and sundries. Suit gentleman 
amateur.—Call, 123, High-street, Stroke Newington. No dealers. 


Standard Ohms.—sS. BOTTONE has a fewof these 
on hand, Price 2s. 6d. 


Bridge. Galvanometer, and 8 Coils, up to 200 ohms, 
complete, in one set. Price £1 lus. 


Wheatstone’s Bridges, 5s. cach, post free.—3. 
Botrons, The Lime, Staniey-roav, Carshalton. 


Several good D os, for hand or power.—Full 
particulars, letter, WAA, 35, ot. John-astreet-road, E C. 


Microscopic Objectives. 2in., I in., zin, 4-10th 
èth, Englisa Lenses, cheap.— E. B., 105, Myddleton- road, Hornsey 


Uranotype Paper, 6d. sheet. List free.— HUI. 
resins, Photographer, 44, Cornwalile-road, Holloway. Lon- 
on, N. 


Model Engine Castings. —Best and cheapest. 
Ree list (stamp) and compare.—W uun, Dalley- street, Broughton, 
Manchester. 

Inch spark Coil, discharging pillars, commutator, con- 
sla hat AS bargain.—J., South-cottage, Thurlow Park- road, 

w c e 


Incandescent Lamp in Gilt Scarf Pin, 20 stamps. 
Trade supplied.—N zw, 24, Dean-street, Soho. 


Incandescent Lamp, 8d. post free. 
left. Trade supplied.—Nzw, 24, Dean-street, Soho. 


Incandescent Lamp, Battery, Wire, Chemicals, In- 
ons, &c. 3s. 6d. free. Trade supplied —New, 34, Dean - 
street, Boho. 


Refractors and Reflectors for sale, a 4gin. Cooke 
{old Thomas), Equatorial.—G. Cava. Wiaford, Uhelmsford. 


Printing.—100 Bill Heads, Is. 3d.; 100 Business 


Cards, ls. Larger quantities, special quotations.—Bacoxse and 
Co., Rotherham. 


Steel Name Stamps, 3d. per letter. Figures (set 
3s. d. Letters. és. (d. per post.—E. F. Barpwin, * 
hill, Gloucester. 


2in. Shafting, 6ft.; 2 Iron Riggers, 40s. ; set 1 H.-P. 
Governors and Valve, 25s .—09, City-r 


Also Microscopic Stand Oondenser, 68. 
Polariscope, 17s, èin. Objective, dus, gin. ditto, ius. Spot Lens,” 
Half-horse Gas Engine (Turner patent), warranted 
perfect.—Rasrpz, Brighouse, ne á )s 


Study Chiromancy.—Chart of the hand, with full 
explanation, 7d.— H. DI IX, Zl. Nurth-streect, Taunton. 


Amateur and Dentist's Gas Engine. Complete 
Castings, 428. Drawing, 5s. Litho, 3 stamps. —-A. Donainerop, 
West n, Manchester. 


Half horse-power horizontal Engine Castings, 
128. 6d. None to equal them at the price. Drawing, 18 stampa.— 
A. Doszlxorox, West Gorton, Manchester. 


Drilling Machine, self-acting feed motion. Cast- 
ings, 78. 6d. Forgings, 5s. Drawing, le stamps.—A. Dona moro 
eet Gorton, Manchester. 


Engine Oastings and Drawings from a model 
up 8 List, 1 stamp.—A. Dorarnotox, West Gurton, 


Only a few 


Dorrington’s Castings,—Glasgow Agents: J 
Newall and Co., 473, 3t. Vincent-screet, Glasgow. 


G. W. R. Express Passenger Engine, scale 
lin. to lft. complete set of Castings and Forgings for 
same. Thecylindersare beautifully bored and faced, Also 
of full-sized Working Drawings. Cost £8 Ila. Will sell for £$. 
deen Bata, 7, Paternoster square, London, where model can 
seen. 


Universal Trade and Amateur Supply.—Lec- 


ture requisites; light, heat, alr, water, geology, eagineering, 
che: gero Bade &c. Wholesale and ex port. —Carcatri. 


Specialities.—Spark Coils, Batteries, Electric Motors 
Working Pumps, Lathes. Saws, Hammers, Wheels of Life 
Vacuum Tubes, Cannons, Fusees. 


Important.—Parts, Fittings, Prepared Materials for 
Construction, Matching, Completing, Al:ering all kinds of Scien- 
tific Instruments, Collections, &c. 


Electric Machine, Coil, Dynamo, Magic Lantern, 
Telescope, 8 scope, and Lathe Makers will Gnd thousand 
requisites uncommonly cheap. 


Electric Machines.—Largest stock of complete and 
Parts, Cylinders, Plates, Conductors, Stands, Glass, Vaicanite, 
Balls, Jars, 100 accessories and experiments. 


Chemical and Medicine Chests. Glass, Porce- 
lain, Platinum, Copper Ves-els, Blowpipes, Bellowe, Furnaces, 
Fireworka, and Apparatus, ali kinds, 


Magic Lanterns, Slides. Microscopes. Kaleido- 
scopes, Oil and Lime Buiners, Retorte, Bags, Bottles, Condensers, 
Lamp Refiectors, Lantern Bodies. 


Slides.—Superior, painted. comic effects, and Scientific, 
great selection. Skilled exhibitors for town and the provinces, 
Very moderate. 


Astronomy.—tTelescopes, 0.G.'s, EB. p., Finders, 
Stands, Tubing, Celestial, Globes. Books, Star Maps, Lamps. 
Micrometers, and numerous other aids. 


Prisms, Nicols, right angle, Spectroscope, Camera 
Lucida. Obscura. Bisulphide. Achromatising, Cylindrical Lenses. 
Polarising Plates, various. 


Microscopes by Ross, Powell, Beck, Cary, West, 
Crouch Condensers, Powers, Fine Objects. Prices unapproached. 


Microscopes, Accessories, Powers, Eyepieces, Con- 
densers, Prisms, Stande, Section Cutters, Cases, Objecte. Un- 
equalled in cheapness any where. 


Blowpipes, Glass-blowing Tables, Oxyhydrogen, 
Spirit, Gas, Black's, B Chests, Copper Condensers, An Ham- 
mers, &c. Minerals. 


Photography.—Large Stores of Cheap Apparatus. 
Lenses, Stands, 3 Panes: Dark Slides, Bellows, Instanto- 
graphs, Accessories, Focussing Glasses. 


Conversaziones, Evening Parties.— Models, Colleo= 
tions, brilliant experiments of all kinds on hire.—Ca PLATZL 


Pumps.—Air, Steam, Hydraulic, Force, Lift, Mer~ 
curial, Experimental, Manufacturing, Hydraulic Ganges, Reser- 
voirs, Accessories. All kinds. 


Cheap Lathes —Several small Foot-power, also 
large, Heads. Slide- Rests, Chucks, Cutters. Wheels and Tools, 
Accessories, Stones, Emery, Diamond Wheels. 


Clock Movements, Gearings, Cog Wheels, Models, 
Graduating, Finest Gauges, Meteorological, Svismographical 
Instruments made and repaired. 


Machines.—Micrometer Ruling, £4 : Engraver S, 
£3. Diviaing Micrometers, Polarimeters. Difractions, Gratings, 
Magnetometers, Rain Gauges, Various, cheap. 


Electric Bell Fitting.—Every requisite, new, 
second-hand. Reliable goods at unapproached prices. Tele- 
graphs, Phonographs. Telephone materials. Instructions. 


Medical Electricity for rich and poor. Portable, 
Stationary, Research Apparatus, Books in four languages, Inven - 
tions Perfected. Half usual prices. 


Catalogue, 2d. Caplatzi, Science Depot, Hire and 
Exchange, Chenies-street, Tottenham-court-road. See A& 
years’ advertisements. 


June 5, 1885. 
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ON FIXING AND SETTING DIA- 
MONDS FOR CUTTING AND OTHER 
TOOLS. 

By F. H. WENHAM. 


Dee forty years ago I purchased from 

a respectable tool shop a piece of 
diamond, set apparent y quite securely in a 
steel holder with handle, and which was sold 
for a turning tool or graver for re-touchin 
hard steel engraver’s plates. This tool, 
unfortunately, soon came to grief. I re- 
quired it for turning glass; but gfter a few 
hours’ use out came the diamond, and, after 
a long search down on all-fours, I did not 
succeed in finding it. I then looked to the 
way in which it had been set. A piece of 
steel wire had been drilled up with a hole 
largo enough to admit the fragment; a side 
hole had made below the stone as 
a vent, for preventing it from being driven 
out by the silver solder and borax used for 
the purpose of soldering it in place. The 
thin edge of the socket, or hole in the steel, 
had been compressed so as slightly to grip 
the diamond; but a microscope examination 
showed that the solder had avoided and 
failed to reach the diamond (for which, of 
course, it had no affinity), and this had 
been imbedded only in the hardened borax 
flux. After this costly bit of experience, I 
determined not to let such an accident occur 
again; and as circumstances in the way of 
business afterwards required me frequently 
to make use of diamond tools for various 
purposes, I in future always set them with 
my own hands. I have mounted numbers 
without any failure. 

First reverting to the usual practice. 
Non-utilitarian or vanity jewels are set by 
placing them in a cavity to fit, and drawing 
and burnishing the metal partly over them. 
Glaziers’ diamonds are set much in the same 
way; but as these are not for display, the 
stones may be nearly covered up by the 
overlapping metal. Having selected tke 
most suitable edge of the natural crystal, 
and considered its best outward position, a 
shallow hole is drilled in the end of a stout 
piece of soft brass wire, and then, by means 
of small chisels and gravers, the hole is 
scooped out to fit the diamond. This is then 
pressed tightly down in its bed, and 
means of small drifts and punches the me 
above is overlapped and driven down, filing 
off all exterior surplus during the operation ; 
enough of the wire containing the set 
diamond is now cut off and filed a little 
taper, so as to be driven tight into the hole 
in the swivel-block. I have seen lar 
pieces of black diamond or carbonado 
mounted in this manner in the ends of soft 
steel rods zin. in diameter; to do it well re- 
quires much care and patience. 

In Young’s machine, for redressing or 
„cracking the face of millstones, the 

ieces of oarbonado of any size were 
eld as follows: On the cutter spindle 
(which rotated with great velocity) was fixed 
a stout copper flange with a deep socket. 
Another similar flange was advanced against 
this by means of a nut screwing on to the 
indle. The diamond was placed between 
the two flanges with one of its corners pro- 
jecting just beyond the peripheries, and 
gripped very securely by screwing them 
together. The diamond getting partly im- 
bedded in the soft copper the furrows were 
driven ia the millstone by a rotary percussive 
action, and it would be as well to tighten 
up the flanges after working a short time, to 
insure a permanent grip. 
The method I adopted! for setting diamonds 
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for turning tools in a speedy and secure 
manner without using the blowpipe flame 
and solder is shown by Fig. 1; ais the piece 
of diamond placed in a shallow hole drilled 
in the end of a copper, soft brass, or 
steel wire; bis a hardened steel plug having 
a bell-shaped socket; if this isrotated rapidly 


in the lathe, and the end of wire containing 
the diamond pressed hard into it by means of 
the dead centre, with a drop of oil, of course 
holding the wire so as not to turn, the metal 
will be compressed and burnished round so 
as to embrace all the irregularities of the 
diamond, which at length, if the spinning is 
continued long enough, will become com- 
pletely buried, particularly if the centre is 
withdrawn and the wire oscillated by hand 
pressure for a sort time in the hard steel 
socket. In this case a touch on the grind- 
atone will lay bare the end of the diamond 
ready for use. 

For very small fragments of diamond the 
soldering process is the mest expeditious 
and easy, and, if properly, is per- 
fectly secure. I have some doubts whether 
large diamonds or fragments about the size 
of a peppercorn would stand the sudden ap- 
plication of the heat of the blowpipe flame 
without the risk of cracking. I have been 
informed by a friend who has visited the 
Cape diggings, that these diamonds often 
crack spontaneously from the warmth 
of the t soon after removal from their 
native bed, thus sometimes reducing them 
to one-tenth of their former value. In order 
to avoid this risk, the diggers keep their 

diamonds in a bottle of oil, and suck 

them before showing them to a pur- 
chaser; but small diamonds and fragments 
do not split, nor is their quality or hardness 
in any way impaired by an ordi blow- 
pipe eat, and I always prefer to fix them 
y soldering, as it takes but a few minutes 
todo. I a piece of stout copper wire 
from }in., more or less, in diameter, accord- 
ing to sample of fragment ; with a fine saw 
I split the end of this wire, and open it out 
in the way shown by Fig. 2. The fragment 


of diamond, with itsselected edge outwards, 
is then placed in the fork of the wire, and 
the prongs are squeezed hard together with 
pliers, and the diamond is thus imbedded in 
the soft copper; the wire must be gripped 
and twis round in various directions, 80 
as to burnish and close up the slit. This is 
then united by a fragment of silver solder 
and borax, using the ordinary blowpipe 
flame; the piece of wire is now screwed 
into a handle and the surplus copper at the 


end trimmed off on the grindstone, so that 
the diamond may project sufficiently for use. 
This method is the most expeditious, and 
answers well for light glass-turning, such 
as trueing up small lenses, which is but a 
scraping process; but the copper is so soft 
that with heavy work it is apt to bend, un- 
less the end containing the diamond is cut 
short off and driven tight into a drilled steel 
socket or holder; this makes but a clumsy 
tool. 
A better way of mounting in an unyield- 
ing holder of steel is as follows: Fold a 
strip of platinum foil tight round the dia- 
mond, pressing it down in every part, or else 
wind close a fine platinum wire over it in all 
directions. Now drill and broach out a 
hole in the end of a steel wire thick enough 
to contain the wrapped stone, to be pressed 
in tightly, bearing in mind the end of the 
stone that is to be outwards. If the silver 
solder is now run in, it will entirely fill the 


pai between the bore of the socket and 
e platinum casing of the diamond, which 
will be held as 1 as ible ;. 
but, as this has been buried by the opera- 
tion, the overlaying metal must be cleared 
off ou the grindstone, so as to lay, bare 
enough of the end for use. ee 

The amorphous ‘‘carbonado,” or black 
diamond is very efficient for mg glass, 
facing stone, and for rock drills; but, for 
keen cutting tools, I decidedly prefer the 
larger pieces of bort, or fragments of the 
crystalline or gem diamond. Properly 
shaped splinters may sometimes be selected 
to suit apas purpore ; but, of course, 
this is allchance. For a correct system of 
using diamond for cutting, graving, or 
turning tools, the pieces must be worked to. 
definite and suitable forms. 

If a piece of diamond, mounted in the 
way that I have last described, is held short, 
andy stiffly, in a wire chuck, running in 
a small quick-speed lathe, and another 
mounted fragment is pressed against it, the 
revolving diamond can be turned to a de- 
sired shape by attrition, in which the rub- 
bing diamond suffers an almost equal loss. 
The dust flies off with a harsh squeaking 
noise, that may be expressed as setting 
one’s teeth on edge.” With care, the re- 
volving stone may be brought to a needle 
point, useful for marking, or a tool for a 
dividing engine; but this form is unsuit- 
able for a outting or turning tool, by which 
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shavings of metal are required to be taken 
off; but if a diamond tool of this conical 
form is held in the vice by its setting, and 
a piece of steel with a notch in which 
the point is entered is tapped smartly, 
it will be breken off in a slop- 
ing direction, as ‘shown in Fig. 3, 
by dotted line a. This, used as a 
graver will take shavings off a surface of 
hard steel; but for turning tools on hard 
steel and other metals it is an unsatisfactory 
practice to depend upon splinters mounted 
and held radially against the work. Frequent 
fractures will occur, causing vexation and 
delay, and a prejudice against this really 
useful workshop tool. The wire containing 
the diamond should be held in a simple tool 
holder of this form. «u (Fig. 4) is a bar of 
steel bent at the end to an angle as shown, 
through this is drilled a hole in which the 
steel stem ù of the tool just fits, a saw cut is 
then made as far as c, so as to split the end 
of the bar, a side screw is tapped into the off 
half of the split for the purpose of grippin 
the stem very firmly. The diamond hel 
this way will have almost the strength of a 
steel turning tool, with the great advantage 
of retaining an ever-enduring keen cutting 
edge—at least, as far as I have seen; but 
should a cutting edge require to be renewed 
or altered, this may be done by holding the 
sloping facet at the apex of the cone, against 
a piece of ‘‘carbonado’’ chucked in the 
lathe, which serves asa grindstone. This will 
be apt to make the cutting facet somewhat 
hollow; which, however, is no disadvantage. 
I have worked with diamond teols fer 
years consecutively, and the above method of 
setting and using them has been from my 
own practice; but this is, perhaps, but a 
fragment of what is known concerning them. 
The limit to the use of diamonds does not so 
much depend upon their practicable applica- 
tion, as the intolerable dearness of the 
material. If it were not for this drawback, 
I have no doubt that, for their hardness and 
everlasting endurance, large milling machines 
would be provided with numerous diamond 
teeth that would shape and dress off all kinds 
ot stone work with great rapidity, instead of 
their application being limited to the patent 
rock-boring machines now in use. 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—V. 
Railway Plant, &o. 


T the preface to Group V., Capt. Douglas 
Galton says that the gradual improve- 
monts which have taken place in the last twenty- 
five years in the comfort of railway carriages 
are traceable to the competition for threugh 
traffic of the main lines of railway. Those lines 
where competition is absent are often treated to 
scant accommodation, and to antiquated car- 
riages. Unquestionably this statement is true 
in the main; but we think we could point to 
some notorious instances in which competition 
seems to have settled down into a struggle to 
discover what sort of dirty, badly-lighted car- 
riage the travelling public will put up with. 
One would have expected that some of the more 
enterprising railway companies would have 
exhibited models, at least, of their roll- 
ing stock at this exhibition; but with 
the exception of the Sonth-Eastern Railway 
Company noné of them are represented, for the 
compound locomotive, which forms so prominent 
an object in the Middle Court, is exhibited by Mr. 
F. W. Webb. The S. E. R., as stated last week, 
exhibit a goods waggon and a coal truck, con- 
structed for running at high speed. These have 
axles and wheels similar to those used for 
couches, rubber buffer and draw springs, screw 
coupling, and safety chains. Mr. Webb's engine, 
which has been described as a monster and a 
mammoth, is really carried on driving wheels 
only 6ft. 3in. in diameter, while the length over 
buffer frames is a little more than 27ft. Itlooks 
large because the visitor views it from a novel 
position, so fur as locomotives and spectators are 
concerned, but to the expert it conveys the idea 


of compactness and power. The high-pressure 
cylinders, 14in. in diameter by 24in. stroke, are 
placed outside the frames, and drive the trailing 
wheels. The exhaust steam from these cylinders 
is led by pipes inside the smoke box to the valve- 
chest of the low-pressure cylinder, 30in. in 
diameter by 24in. stroke, which is placed between 
the frames beneath the smoke box, and drives an 
axle in which a crank has been formed in a 
hydraulic forging press (one of these axles 
is shown in the rough). The exhaust steam 
from the high-pressure cylinders is purposely 
given a long distance to travel before reaching 
the low-pressure valve-chest in order that it may 
be slightly superheated. A relief valve, set at 
801b., is placed on one of the pipes leading to the 
low-pressure chest, so as to limit the pressure 
which tan accumulate there. It may be doubted 
whether the economy obtained by the expansion 
of the steam in two cylinders will cover the 
extra cost of this design; but there are other 
points which deserve attention, notably the large 
wearing surfaces provided at important places, 
which will materially reduce wear and tear, and 
render the eet more economical than 
expresg engines of the ordinary type. The use 
of high and low-pressure cylinders also gives 
four driving wheels without employing coupling- 
rods. Up to March 31st last one of the earlier 
compounds, No. 301 Economist, had averaged 
301 miles per day for 312 days; and the Dread- 
nought, which represents the engine exhibited, 
had averaged for 59 days 291 miles. In fact, all 
the compounds have been engaged in doing heavy 
regular work, and they have done it so well that 
their introduction will leave a mark on loco- 
motive history. The engine exhibited stands on 
Webb's steel permanent way, with sleepers of 
trough section, chairs stamped to shape in dies, 
and lining plates between the chairs and sleepers. 
Swe paper soaked in tar is used for liners, 
and parts are firmly riveted together 
with one of Tweddell’s portable hydraulic 


es, Oak keys are used, and never work 
à recess 


loose, because the wood swells and fills 
in the chair, and also because the latter is 
elastic. There are several other forms of per- 
manent way shown in either this Group or 
Group III.; but Mr. Webb's exhibit derives its 
importance from the fact that considerable 
lengths of it are in use on the London and 
North-Western’ Railway. The Aster Patent 
Rail Joint Co., of Sheffield, show, in Group IIL, 
their two-wedge and three-wedge plans for dis- 
pensing with fish-plates. These wedges are 
rolled with grooves to prevent them shifting, 
and in the best, the three- wedge, the tightening 
2815 is driven between two other pieces, which 

e the head and the flange 
of the rail. . Kirkaldy’s test gives the 
strength of a two-wedge joint as 60 per cent. of 
the strength of the rail; but a three-wedge is 
said to have 82 per cent., and to weigh only 
28lb. There are a variety of improved .chairs 
and fastenings, and several lock-nut arrange- 
ments which deserve notice. The exhibits of 
brakes will probably prove of most interest to 
the public, so far aa Group V. is concerned, and 
specially noticeable amongst them is the West- 
inghouse, which is here fitted up with the com- 
plete apparatus for working d train of 
15 coaches. The 15 brake cylinders are 
placed vertically at the back, and each is 
connected with its triple valve and auxiliary 
reservoir, the whole set being so arranged 
as to show the working of the brake through a 
train of the length mentioned, or through a pipe- 
length of 400ft. The air-compressing pump and 
main reservoir, which is generally carried under 
the footplate, are placed at one end of the line of 
apparatus, and a driver's brake-valve is erected 
in a convenient position, the whole representing 
as accurately as pone the actual arrangements 
and conditions of the brake as applied to a train: 
The compressed air is forced into the main re- 
servoir by the pump, and, flowing through the 
driver's brake-valve and main pipe, charges the 
auxiliary reserveirs throughout the train until 
the ponn is uniform throughout. So long as 
the driver’s brake-valve and the valves to be used 
on 1 by the guards and passengers are 
in the off position the brake cylinders are empty, 
and the tipsof the rods which connect the pistons 
with the block gear are seen above the cylinders 
and beneath them, as they are here placed in a 
line in the vertical position. The triple valve, 
which isan important feature in the apparatus, 
is in reality a little piston which carries a slide- 
valve, and moves up or down when the pressure 


arranged to se 


is increased or decreased in the brake-pipe. 
When the air-pump is set to work the piston of 
the triple valve moves up and allows the air to 
‘pass into the reservoirs beneath the coaches, 
while, at the same time, any air which may be 
in the brake cylinders can core past the slide- 
valve into the atmosphere. The pumping bei 
continued the air pressure becomes equal on bo 
sides of the little piston, and it remains in equili- 
brium. If, now, one of the valves in the 
train is opened, or a pipe or other con- 
nection ‘breaks, the air pressure is imme- 
diately reduced on one side of the piston, 
and it moves the slide-valve into such a 
position that the compressed air in the reservoir 
passes into the brake cylinder between the two 
pistons, and driving them towards the ends of 
the cylinder forces out the brake rods connecting 
with the block gear, and the brakes are thus in- 
stantaneously applied to all the wheels in the train. 
The great merit of this brake is that the driver's 
confidence in it is perfect, for he knows that if 
it were not in working order it would automa- 
tically acquaint him with the fact, while if any 
serious dérangement occurs in the apparatus 
under a coach, it can be cut out of the system by 
turning a small tap between the triple valve and 
the brake pipe. The instantaneous and simul- 
taneous action of all the brakes is readily ob- 
served in this exhibit, for as soon as the 
driver's brake-valve’’ is opened the rods of 
all the cylinders will be seen to rise at once, and 
as soon as it is closed they all sink back, showing 
that the brakes have been taken off. © come 
ressed air can also be utilised for communicating 
tween the guard and the driver, for blowing a 
whistle on the engine, and stopping the train if 
the warning is disregarded, while a little signal 
indicates the compartment from which the warn- 
ing has proceeded. It is difficult indeed to 
conceive of any arrangements which should be 
more complete or efficient, and, according to Mr. 
Harrison, the engineer-in-chief of the North- 
Eastern Railway, there is great economy in 
the maintenance of the Westinghouse brake. 
The standard arrangement adopted by the 
Vacuum Brake Company is shown at 
an adjoining stand. A vacuum chamber 
containing a piston to operate the brake gear is 
kept in the exhausted state by means of an ejector 
on the engine, which withdraws the air from the 
main pipe and, by means of flexible connections 
and ball valves, from the vacuum chambers and 
both sides of the brake pistons. As soon as air 
is admitted to the train pipe the ball valves close 
the entrance to the vacuum chamber and air is 
admitted to the under side of the piston, which is 
forced up by the atmospheric pressure and the 
brakes are thus applied. The couplings are 
te easily in the event of any 
3 of the train breaking away. This is the 
st of the brakes working on the vacuum 
principle, and is automatic in action. The Welch- 
55 Le is shown by means ofa bhi 
ing model, in which a carriage is stopped while 
at full speed down a gradient oflin 12. In this 
case the brakes act by gravity and are normally 
on, a heavy piston in a cylinder operating levers 
which apply blocks to both sides of the wheels. 
Compressed air or a vacuum is employed to keep 
the piston up and the brakes off, and while the 
parts are in order the arrangement is in running 
condition so long as the pistons are kept up ; but 
should a coupling fail or the vacuum be destroyed 
or the com air leak away (as the case may 
be), either by design or accident, the brakes are at 
once applied. By meansof a special valvethe driver 
is ed to rednos the amount of vacuum or air 
3 and so, to a certain extent, can rega- 
te the pressure of the blocks upon the wheels. 
The Heberlein automatic friction brake is shown 
in full size, and thereare a few others in model 
or diagrams, which, however, are of little interest 
in the face of those mentioned above. Signal- 
ling arrangements are well shown by W. R. 
Sykes—the well-known electric interlocking 
and block system, by McKenzie and Holland, 
and by Saxby and Farmer, as mentiened in the 
article on p. 203. The latter firm show a full- 
size seven-lever cabin with signal-posts and 


ints, and their duplex detector. When the 
locking handles are once puf into ition for a 
train to pass, the points and si are inter- 


locked, and the position cannot be altered until 
the train has passed, and by its weight caused a 
small treadle to make the electric circuit through 
the block instrument and so unlock the handle. 
The duplex detector is to aveid danger from a 
broken cennection between the points and their 
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levers, which would allow the signals and the 
point levers to be shifted without altering the 
poe themselves in accordance with the signals. 
e detector is a double-action plunger working 
through slots in the tie-bar connecting the 
tongues of the points, If the latter have not 
been put into the desired position, it is impossible 
to set the signals, for the plungers cannot enter 
the slots. Contrivances for signalling to 
and from trains in motion are shown by 
the Electrical Signal Co., and by Mr. 
T. T. Powell, of Harrogate. The latter 
exhibits the model shown at the Crystal 
Palace, which involves the use of a centre 
rail, and the system of the former necessitates 
the erection of contact posts at intervals, which 
complete the circuit by means of a rubbing lever 
carried by the engine. The progress of a train 
can by this means be registered on a drum in the 
signalman’s cabin, and the signals can be re- 
peated on the engine. In connection with sig- 
arrangements, compensators and arrange- 

ments for placing detonators on the line durin 
foggy weather will attract attention. Henson ard 
Co., of Derby, exhibit their patent apparatus for 
lacing the detonators on the line, aa indicating 
an electric bell whether the fog-signal is on 
e rail or has been exploded. This is accom- 
plished by means of the detonator itself, which is 
of the usual shape without clips, and is carried 
by a holder. As it is pushed out from the box it 
is made to rub against a contact piece, and so 
complete an electric circuit and ring a bell in the 
i an's cabin. If the detonator should not 
be required it can be withdrawn, and will again 
ring the bell as it is drawn back; but should it 
have beem expleded, or merely flattened, it will 
no longer be thick enough to touch the contact- 
Piece, and the absence of the bell signal will 
announce the fact that another detonator is 
required. The case carries 36 of these in a 
cylinder, and the lever is made to take up the 
top one. These fog-signalling machines have been 
at work on the Midland and the Great Eastern 
Railway for some time, with satisfactory results. 
The compensator exhibited by Henson and Co. 
is also a simple and ingenious device. It consists 
of a weighted pulley, free to move up or down in 
vertical guides ; the signal wire passes round this 
pulley and is consequently always kept taut. The 
inner faces of the vertical guides have racks, 
into which a vee flange on the face of the guide 
pulley enters as it revolves when the signal wire 
is drawn upon. The weight of the pulley is thus 
taken off as it were as soon as there is a pull on 
the wire, while it at all times keeps the wire taut. 
A vertical distance of 14in. is provided for the 
pulley to rise and fall, which is more than suffi- 
cient for the longest lengths of signal wires. The 
Johnson Compensator Company, John Dalten- 
street, Manchester, exhibit their liquid com- 
pensator, which consists of three tubes, the 
centre one about a third the length of the other 
two, and fitted with a plunger. These tubes 
communicate and form the reservoir for the 
5 or other liquid which does not readily 
ze. It will be understood that one end of the 
signal wire being attached to the crosshead of the 
plunger, and the other to the frame formed by the 
tubes, an expansion in the wire is compensated for 
by expansion of the glycerine, and vice rersd. The 
automatic and safety couplings are, perhaps, the 
most interesting exhibits in this group, but we 
shall probably illustrate the more 1 
amongst them in a separate article. e Janney 
coupler and buffer, which is used to a consider- 
able extent in America, is exhibited by Mr. A. 
Davis, of Parliament-mansions, S.W., but it is 
scarcely suited to waggons which have not a 
uniform height of buffer beam. Mr. G. Turton, 
of Westminster-chambers, S.W., shows his im- 
proved Norwegian hook-coupling buffer, with 
the patent slack-gathering arrangement for pre- 
venting the hook jumping out (an eccentric in 
the hook), and the springs for keebing the buffer 
heads in contact while going rounda curve. He 
also exhibits a collection of his well-known patent 
buffers, in which the piston moves in a long bear- 
ing and undue compression of the spring is im- 
possible, while such accidents as happen to the 
old form with the large hollow plunger are un- 
known. Mr. Brockelbank shows, in a large 
working model, his automatic coupling, consisting 
of-a hook on each vehicle, so shaped that on 
oming into contact one rises over and engages 
with the other, even if there is.a difference of 
Sin. in the height of the two parts. It is uncoupled 
by lever and rod worked from the side. One of 
the best of the automatic couplings is that shown 


a G. F. Belling, of Manor Park, Essex. In 
place of the draw hook there is a B- shaped 
piece of iron, the upper limb of which supports 
& pin which swings backwards, and which can 
be withdrawn from the slot by means of 
a side lever and rod. A double shackle is 
pivoted to the draw-bar head, and when 
two waggons are brought together one shackle 
rides over the other and enters the : piece, 
driving the swinging-pin before it, until it 
enters so far that the pin falls down, and the 
coupling is complete. The amount of slack left 
in this coupling is considerable, and distinguishes 
it from the devices of those inventors who have for- 
gotten that locomotives cannot always start long 
trains of loaded waggons unless they are coupled 
loosely. Amongst safety couplings, that exhi- 
bited ty Richardson and Greenwood, Harrogate, 
is deserving of notice. It is worked from the 
side by lever and rod, and for passenger vehicles 
there 1s an arrangement for taking up slack by 
turning a hand-wheel at the side. Mr. A. Mil- 
dred, of Middlesbrough, shows a simple and 
effective method of fitting ordinary chains so 
that waggons can be coupled without going be- 
tween them. Itis of the type worked by con- 
necting a link with a rod so as to lift the chain 
on to the draw-hook by moving a lever at the 
side. There are a varie’y of other devices for 
coupling-up waggons in safety,“ down to the 
simple hook at the end of a pole; but it is to be 
hoped that some automatic device will be adopted 
ultimately, as there is considerable risk even 
when the coupling can be accomplished without 
going between the buffers, At Stand 663 is 
shown a device which, if generally adopted, 
would be a boon to both passengers and station 
officials. It is a station indicator, the invention 
of Mr. D. K. Simpson, Liverpool, which 
has been at work at the Central Sta- 
tion in that city in connection with 
the Liverpool, Huskisson, Gateacre, and South- 
pore lines. The indicator consists of a sort of 

enetian blind arrangement mounted in a frame, 
the names of the stations being painted or the 
laths ; but the ingenuity of the device is seen 
when it is discovered that once set it never makes 
a mistake as to which station any given train 
will call at. The top of the frame is occupied by 
wheels carrying figures to indicate the time at 
which the next train will start. These wheels 
are operated by little levers at the back, and 
the time having been set the station attendant 
consults his guide,” and finds there clearly set 
forth the exact positions which other levers 
ehould occupy. the train stops at all stations 
one lever of course turns all the laths outwards 
and exposes their names; but in the case of the 
frame exhibited the train service is varied con- 
siderably, and there are severa! levers operating 
respectively, say three, six, ten, &c., laths, accord- 
ing to the number of stations to be stopped at. 
The instructions are, however, sosimple (they are 
comprised in thirteen words) that the average 
station porter learns to work the indicator in 
about ten minutes, and at a meeting of superin- 
tendents held not long ago at the Clearing 
House, it was much approved, as its general use 
would save endless questions and prevent not a 
few mistakes. It should be mentioned that the 
mechanism can be easily re-arranged to suit the 
alterations made in the stopping places of different 
trains. Other inventions which will attract the 
attention of railway passengers and station 
attendants and guards are the ingenious im- 

rovements in iage-door locks, Jones and 
Cunningham at Stand 650 exhibit their patent 
safety door lock, in which a lever holds the latch 
until the door shuts, and a spring sends the latch 
and handle round into the shut position. Mr. 
W. Payton at Stand 653 shows a different 
arrangement, in which, as the door closes, a 
lever catches on a stud and releases the latch. 
At Stand 628 Douglass and Co., of Queenhithe, 
exhibit their patent springless lock, which has a 
latch and a bolt working at different angles. The 
slightest motion of the latch, such as would be 
im d to it in closing the door, throws out a 
bolt, which holds the door fast. Inventions such 
as these will relieve porters and others of much 
unnecessary risk, avoid the objectionable slam- 
ming of doors, and pee save some fingers 
from being smashed. Mr. R. Wright, of Rich- 
mond, Yorks, exhibits a model door to prevent 
the pinching of fingers, the edge being a swing- 
ing flap, which readily yields. As he makes a 
resent of it to the public, it is scarcely likely to 
be adepted. Tramway locomotives are shown 
by Messrs. Merryweather, the Falcon Engine 


and Car Co., and Black, Hawthorn, and Co. 
The last named exhibit Wilkinson’s patent, which 
has cylinders 7}in. by llin., four coupled wheels 
274in, in diameter, and a wheel base of 5ft. Sin. 
In running trim it weighs 9} tons, and for some 
time has taken heavy cars of 50 passengers 
up gradients of 1 in 114 at Hudders- 
field. The exhaust and the escape steam 
from safety-valves is led into a receiver, where 
it passes into a hot pot, which also acts as a 
baffle, and thence, invisibly and noiselessly, into 
the atmosphere. The Falcon Engine Company's 
exhibit is a narrow-gauge tramway motor, of 
the locomotive type, with copper firebox and 
brass tubes. The cylinders are Sin. by 14in., 
with 30in. wheels. The wheel base is 4ft. 6in., 
and the weight, in working order, 9 tons. The 
steam is condensed in an air condenser on the 
roof, consisting of 250 very thin copper tubes, 
fixed in thin cast-brass chambers, and any un- 
condensed steam passes thence to the smoke-box 
to be dissipated. An invention of some im- 
portance where lines of different gauges are laid 
down, or found necessary, is the patent wheel 
and axle of Mr. Mackinlay, of Buenos Ayres, 
exhibited by Mr. R. McLaren. Without en- 
gravings it is not easy to describe this inven- 
tion ; but, in its simplest form, the wheels move 
along the axle on a screw-thread, and are thus 
adapted to almost any gauge. Some of the 
exhibits in this group are obviously only the 
crude ideas of inventors not sufficiently ac- 
quainted with the various conditions of railway 
work ; but, taken altogether, it will well repay 
the careful inspection of all interested in railway 
appliances. 


ENGINE-MAKING AT HOME.—VI. 
Fitting the Bed. 


WV have presumably all our castings to hand 
ready for fitting up, and naturally con- 
sider where we shall begin. In workshops, of 
course, all the are turned, planed, filed, and 
drilled before they are brought together at all, 
and the man who erects simply has to put every - 
thing into its proper place ready for working: 
and a little easing of parts is usually all that is 
necessary. But an amateur likes to build up as 
he goes along, the saving of time is thought less 
of, and gives place before the interest which he 
experiences in seeing the work grow under his 
hands. Hence I shall describe the fitting and 
putting together in detail just as I imagine nine 
out of ten of my readers would do, and this plan 
also will prevent too frequently recurring refer- 
ences to the same parts. 

Commencing with the bed as the basis of 
operations, it will be convenient to bolt it first to 
a heavy block of wood, or stone, or metal, and 
allow it to remain there while the fitting up of 
the various parts is being carried forward. Be- 
fore proceeding, however, with the business of 
fitting up, it will be well to know what kind of 
permanent foundation it is to be fixed to, and. if 

ossible, to use that as the basis of operations. 

‘ot that it is necessary by any means to fit the 
engine up in its permanent position, since, if its 
bed is once got level, it may always be levelled 
again on any fixing by packing and wedging up. 
But it will, nevertheless, be convenient at this 
stage to decide the question of the final fixing, 
even though we do not make it just at present. 

The simplest and easiest bed to make would 
consist of a block of wood, such as deal, or a 
harder wood. Its depth will be governed by cir- 
cumstances. If it is to go directly on the floor of 
a workshop, it should nob be less thana foot deep 
better if it exceeds that dimension, and its width 
should be sufficient to insure steadiness, say lõin., 
which will, however, necessitate the cutting out 
‘of a piece to clear the flywheel (Fig. 79). It 
may be fastened to the floor with angle brackets, 
or, if convenient, with bolts, passing through to 
the beams. Coach screws will fasten the engine 
bed to its foundation. 

A stone foundation should have similar pro- 
portions; but the hold-down bolts for the bed 
must be “leaded ’’ intothe stone (Fig. 80). The 
tapered tail of the bolt, usually rectangular in 
section, is jagged, and molten lead poured into 
the easy-fitting hole which receives the bolt 
holds it firmly in position. . 

But the best bed-plate is one of cast-iron, 
shown in Fig. 81. It is stiff, elegant in appear- 
ance, and easily fixed both to the floor and to the 
engine bed. The bese is spread to afford the 
necessary firmness of bearing. It would weigh 
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85lb. But whoever makes an engine will want 
a a boiler to feed it, and the most compact form of 
bed-plate, therefore, is that which combines pro- 
vision for both boiler and engine. Such a one 
is shown in Fig. 82: it is proportioned for a 
vertical boiler of from 16in. to 18in. in diameter, 
That being about the size which such an engine 
- as this would require. Everything is thus com- 
pact ; the steam pipes are connected up in the 
‘shortest possible compass, and the weight of the 
boiler deadens any vibration which might other- 
wise be communicated to the foundation by the 
motion of the flywheel. Further, by plating over 
_ the bottom of the casting, and casting an oval 

hole in the top plate, the foundation will make a 
very good losd- waler tank, and, by passing the 
exhaust steam through it before allowing it to 
escape into the atmosphere, the feed-water will 
be warmed. If it is plated on the bottom, a 
narrow fillet strip should be cást around its edge 
to provide for level bearing. 

It will be observed that I have given abundant 
slope to the sides ; hence no taper will be planed 
in the stuff for the pattern, for the pattern 
moulding face downwards, the top sand will 


lift away from the internal portions, and the] been 


‘outside of the pattern will afterwards lift awa 
from the bottom sand. The only portions whi 
‘have to be left loose are the lugs, B, B, B, B, B. 
Lf, however, the bottom is plated, the pieces com- 
posing the plate must be left loose, in which case 
the holes in the top of the bed-plate will sustain 
the central greensand core, aided by chaplets 
andor the boiler plate. This is the bed which I 
should employ in preference to any other. It 
would weigh, with the bottom plate, about 
240lb. ; without the plate, 170lb. Since some of 


.F. - K-... 


my readers will know nothing about boiler pro- 
portions and construction, I will, at the close of 
these articles, draw and dimension a vertical 
boiler for this foundation, and show how the pipe 
connections are made. 

Going back now to the point from which we 
diverged—the setting of the engine bed—it is not 
necessary that the bottom of the bed be planed, 
so long as it is not strained er pulled out of truth 
in the bolting down. Undoubtedly, planing 
makes a better job, especially where it fits upon 
an iron foundation ; but it is not essential. Ifthe 
bottom of the casting is uneven, as it is almost 
sure to be, it will be packed with paper, thin 
millboard, or thin slips, of metal, in order that 
it shall not rock upon its foundations, and shall 
bed evenly everywhere before the bolts are put 
in. It will be well also to interpose a thin layer 
of white and red lead between the bed and its 
foundation before bolting down. If the lugs are 
not properly packed in the way just described, 
the chances are that the screwing down of the 
nuts will break them off. Half-inch bolts will 
be suitable for bolting down. 

Set now the block upon which the bed has 
in a position from which it will 
not be moved while fitting, wedging up the 
foundation, or otherwise adjusting it, until the 
top of the i bed is as true as the rough 
casting will allow of, testing the whole with a 
spirit level. If it has been possible to plane the 
facings on the bed before putting it npon its 
foundation, the amount of wedging must be that 
which will give perfectly accurate results when 
the top is tried with a level. But I prefer to 
suppose that the use of a planing machine is not 
to be obtained, and tbat the fle is to be relied on 
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throughout no great trouble, since all the surfaces 
are small, 

When the casting is levelled, the facings for 
the cylinder, the bosses for the guide bars, and 
the facings for the crank shaft bearings are to be 
filed, each to their respective heights (Fig. 83), 
the level and straightedge being employed to test 
their accuracy. The level must be tried across 
and along the facings for the cylinder first, then 
across the guide-bar bosses, until all four are 
level relatively to one another, and 1,4in. above 
the cylinder facings, then across the blocks for 
the crank shaft bearings, until they stand jin. 
below the guide bar bosses, The heights of these 
facings must be measured relatively to one another, 
and not from the bottom of the rough bed. 
When the facings are very nearly true, the file 
must be used carefully, and frequent use be made 
of the semen ese and level, since reducing one 
portion overmuch will entail a corresponding 
reduction of all the other faces. Too much pains 
cannot be takeg in this part of the work, for the 
truth of the after results and facility in putting 
together will depend to a great extent on the 
exactitude of the base upon which we build. 
The guide edges for the j oggle on the cylinder 
foot will be filed to a width of Zin. between, and 
parallel with the edges of the bed. 


COL. ROSS’S IMPROVED FILTER 
PIPE. 


o5 p. 471, No. 984, we illustrated and de- 

ecribed the new pipe introduced by oar old 
contributor, Col. Ross. The rativnale of the 
pipe was there fully detailed, and we need only 
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here say that in the new form now illustrated, 
while retaining all the essential points of his in- 
vention, Col. Rosa has simplified the pipe and 
greatly improved the shape, getting rid alto- 
gether of the oval N for the sponge. 

In the sketch, A is the smoke chamber, B the 

, C the ivory uon- conductor, E the mouth- 

Piece, and F the bowl. Col. Ross claims that 
the only way to effect a complete separation of 
the volatile nicotine from the smoke is by con- 
densing the latter upon a cold filter, such asa 
piece of sponge, and that the only way to keep 
such a sponge sufficiently cold in a short pipe is 
by isolating it from the source of heat (the bowl) 
by means of a non-conductor, such as we see in 

e handles of tea and coffee pots. Anyone who 
understands the subject scientifically will at 
once see that the essential oils (for this pi 
5 two, one thin and dark yellow, the 
other thick, pasty, and of a brown colour), bein 

uite as volatile as the smoke itself, render 

the receptacles, inner tubes, Ko., which we see 
in some pipes, simply useless, except for catching 
the su uous essential oil which, because it 
cannot all volatilise as smoke thréugh the narrow 
bore, condenses in the bottom of every pipe. 
This is quite another matter from screening 
or filtering the smoke, which no pipe, unless 
made upon the condensing principle, will effect. 
In the new form of ‘‘ condensing smoke-filter 
Pipe, the sponge should be carefully cut with 
scissors out of a small fine Turkey sponge 
(which are to be had for 4d. each, and make from 
four to six filters) from the middle of the root to 
the surface ; it should be about 2in. long, slightly 
wedge-shape, and nicely rounded so as to fit the 
tube of the pipe, the narrow end being inserted 
nearest the mouth. Such a filter lasts two or 
three months. 

The Prince of Wales has recently accepted 
one of Col. Roas’s pipes, and a good show of them 
are on view at the Inventions ibition. 


DOMESTIC MAGNETO BELL. 


HE annexed engraving illustrates an arrange- 
ment of electric bell which dispenses with 

the battery, and obviates all difficulties with 
chemicals and dirty contacts. The set 
shown in the engraving has been introduced by 
Messrs, Blakey, Emmott, and Co., of Halifax, to 


supply for domestic purposes an electric-bell 


arrangement similar to that used by many of 
the telephone exchanges. The set consists 
of a magneto-generator, bell, and 24 yards of 
wire ; but obviously the bell may be placed at 
any desired distance from the generator, in 
which the current is generated by turning the 
handle. These instruments are very durable, 
and will ring over a distance of several miles, 
while, if necessary, a switch can be placed on the 
generator with a number of extra terminals, so 
as to use the one instrument for several bells. 


THE MOTION OF THE STARS. 


N May 23, in the Museum Buildings, Trini 
College, Dublin, Dr. Ball, Astronomer Royal, 
delivered a lecture on The Discovery of the 
Motion of Stars in the Line of Sight by the Speo- 


Dr. Ball said: I have this afternoon to unfold one 
of the most modern chapters of astronomical 
research which has led, and promises still further 
to lead, to discoveries which are of a nature not to 
be made by any other means. This method of 
research us what no other method can tell. 
Let us first see clearly what the problem is. Look 
at a star with a telescope. Apply the resources of 
the observatory to the determination of the place of 
that star. We observe it with the meridian circle. 
We determine its right aro and declination, and we 
determine the place which the star occupies in the 
heavens. Years roll on, and the place of the same 
star is again determined. The observations are 
purged from all sources of error, ahd yet the two 
places of the star do not š ere is only one 
conclusion to be drawn—the star is not at rest. It 
must have what is called a proper motion. This 
proper motion varies greatly in different stars. In 
some cases the star hardly appears to move in the 
course of centuries: in other cases the motion is 
sufficiently rapid to be detected ina year or even 
less. Yet the distances of the stars are so great 
that the apparent displacement of their positions 
is but smali to ordinary observers. Even the most 
rapidly-moving star, which hurries along with the 
stupendous speed of about 200 miles a second, is so 
far off that it only accomplishes about seven seconds 
of arc in a period. of a twelvemonth. Nine years 
would be necessary before this star traversed an arc 
equal to a single minute, while about 250 years 
must elapse before this star would traverse a distance 

ual to that subtended by the apparent diameter 
of the moon. We can show, in a more striking 
manner, the effects of proper motion by making an 
asempi to estimate what proper motion can do 
to deranging the shapes of the cons 

Look, for instanoe, at the constellation of the 
Great „ which has been known from all 
antiquity. The stars of this constellation are 
endowed with proper motion, so that the Bear of our 
Northern skies must have somewhat changed his 
lineaments from the Bear which Homer said feared to 
dip in ocean. Dr. Ball then exhibited views of the 
Great Bear, or rather of theseven principal stars in the 
constellation. ach of these stars, he said, was 
endowed with a proper motion, in virtue of which 
it gradually drifted ngh spans. It was a some- 
what remarkable feature that e to be 
a regular set of the stars in the tion in one 
direction. This was at all events true so far as the 
central stars of the group were concerned. The 


two first stars of the tail and the three adjacen 
stars of the body are all apparently drifting in one 
way, while the two extreme stars at the end of the 
tail and at the other end of the body are moving in 
a nearly opposite direction. In consequence of 
these changes there was a continual development 

oing forward in the features of the Great Bear. 

hey had there two views, one representing the 
present lineaments so well known to everyone, the 
other depicting the appearance which the Great 
Bear was destined to assume. But the rate of 
change in the great constellation was indeed a very 
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slow one when compared with their ordinary oon- 
ceptions. The transformation from one picture to 
the other demanded a period of about 36,000 years. 
Until within the last quarter of a century 
astronomers were necessarily in profound ignorance . 
of the movements which stars might have in the 
line of sight. A star might be hurrying directly 
towards one system with a velocity of hundreds of 
78 „ A it micht pe re es to oer’ 
epths of space with a v y greater a 
of a comet in its whirl around the sun, and yet 
they should have remained in ignorance of 
motion, for how could it be detected? No doubt 
there would be some infinitesimal increase in the 
star’s brightness as its distance decreased, but this 
would be far too small for the most delicate 
peones to grasp, and, even if the o in 
rilliancy could be di ed, yet it would have 
been impossible to determine it from the other and 
well-known causes of variability in stars. A com- 
bination of statistics and the theory of probabilities 
here stepped in, and gar them very precarious 
assistance. From it they learned that the truo 
proper motions of the stars must on the average be 
about one-third greater than the apparent motions, 
but they had no means of conjecturing the true 
proper motion of any individual star which might 
in any degree exceed the apparent proper motion. 
Such was the state of astronomical knowledge 
when the spec was invented and applied to 
this particular problem ; but how, it might well be 
said, was the spectroscope capable of affording any 
information on a matter so recondite— how coul 
the spectrum of a star show whether that star was 
moving towards the earth, or receding from the 
earth, or, still more wonderfully, measure the 
velocity of the motion? All they could learn of the- 
character of the stars should be derived from the 
rays of light which they transmitted. That ray was. 
usually a very component beam. It i of 
all the colours of rainbow blended together. 
The spectroscope acted as the ician’s wand, 
which sorted out all those intermingled colours. 
It placed the red here and the violet there, and the- 
intermediate lines occupied intermediate tions.. 
It showed how these lines were marked over by 
dark lines, and it gave wondrous information as to- 
the significance of these dark lines. He had, on- 
that occasion, to dwell on one aspect only of the- 
multitudinous uses to which the spectroscope was 
subservient to the astronomer. They had not now 
to dwell on the interpretation of those lines which 
gave them information as to the actual in ents. 
of the heated atmosphere which enveloped the star. 
They had now only to speak of the effect which was- 
prodaced on the position of those lines by the 
movements of the star. The lecturer then briefly 
referred to the wave theory as to light, and dealt: 
with the ro motion of the sun and of the planet. 
Jupiter. In describing the uses of the spectroscope 
the practical application of the instrument m 
connection with the observations of stars, the rays 
of light from the star, he said, were received on a 
large object-glass, and proceeded to a focus. They 
then passed ugh a powerful battery of prisms, 
and were thus expanded out into a 1 918 
characteristic of the source from which the light 
hadcome. In the case of several of the stars there 
was a considerable range of choice as to the linee Sy 
which the measurements could be made. 
should, however, refer chiefly to but one star and: 
to one single line in the of thatstar. The- 
star of greatest interest in this branch of astronomy 
was that which claimed special attention as the 
most brilliant gem in the heavens. It was the 
peerless Sirius. When this star was viewed in the 
spectroscope it was found that it belonged to a 
small and remarkable class which exhibited a pee- 
trum composed ‘of comparatively few lines. ese 


The hydrogen 77 ‘of Sirius had indeed been 
confirmed r. Huggins in a very interesting 
manner. e had obtained photographs of the 
spectra of Sirius, and on these photographs were 
depicted many lines on the invisible part of the 

ctrum, which were, however, sensitive to the 
indications of the photographic plate. One and all 
these lines coindided with certain lines obtained in 
the photograph of the spectrum of hydrogen, as 
obtained by the electric spark ontheearth. Of the 
visible lines, which they attributed to hydrogen in 
Sirius, the most conspicuous was that known as the 
line F on the solar spectrum. In the sun that line 
was comparatively sharp and well defined. In 
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the spectrum of Sirius F was rather a broad has succeeded in constructi 


band, not very well defined, except in extreme ly 
fine weather. They had there a diagram whi 
ve a view of the F line in Sirius, shown 
in comparison with the dark line F in 
the solar spectrum. This did not, 
of course, represent the actual observations, for it 
was not practicable to introduce the solar spectrum 
to = comparan with gry 2 5 ee 
rather for the purpose owin magnitude o 
the various quantities involved. The broad band 
was the F line of Sirius, the narrow line was the 
F line in the sun. The scalo showed the motion in 
miles per second. For instance, the centre of the 
F line was to the right of the corresponding line in 
thesun. This would correspond to, perhaps, a tenth 
part, or less, of the distance of 600 miles, and 
. would show that Sirius was receding. Continued 
observations of this star had brought a very un- 
expected circumstance to light. In 1868 Mr. 
Huggins first directed attention to this method of 
research, and he found that the F line of Sirius was 
displaced towards the red end of the spectrum. 
This displacement admitted of exact measurement, 
for it was found possible to introduce into the 
FFC 2 
r. Ball then referred to a bright line on the 
board, and said that if Sirius no motion 
relatively to the earth, then, of course, the line F 
of Sirius should be symmetrically pinost with 
respect to the bright line. As there shown, how- 
ever, the F line was manifestly towards the red end 
of the spectrum. It therefore followed that at this 
time the star Sirius was ing from the sun with 
a velocity of about 20 miles a second. Su 
Observations confirmed the retreat of Sirius. Even 
down to 1875, and still later, the same observations 
were made. About the year 1881 it was perceived 
that the retreat of Sirius was much less than it had 
been. From 20 miles a second it had fallen down 
to two miles a second, and in the subsequent years 
the retreat of Sirius was entirely reversed. Dr. 
Ball then referred to for the p of 
showing the motions of Sirius from 1875 down to 
the present year. The difficulties of observation 
were, he said, such that too great reliance should 
not be placed on the actual figures of the numerical 
results. Euough, however, had been done to 
establish conclusively the remarkable change in 
the relative motion of Sirius and of oursystem. It 
‘was impossible to pass from the subject of Sirius 
without offering a conjecture as to why these move- 
ments should take place. The movements of this 
etar had already furnished a deeply interesting 
chapter to the journals of astronomy. Many years 
ago it had been noticed that the proper motion of 
this star, as observed in the i 
hibited certain fluctuations. 


one interpretation. They should arise from the 
attraction of some other star in the vicinity. In- 
deed, in many ways the problem of Sirius was 
analogous to the ever-memorable researches into the 
movements of Neptune. The irregularities of 
Sirius led to the prediction of the existence of a 
companion to it of considerable size. some 
degree even the orbit of this satellite was oom- 
puted, and the period of the revolution was assigned 
at about eighty years. These predictions were 
fulfill he companion was detected, and its 
movements were found to correspond with the time 
anticipated. It would be of extreme interest to see 
how far these new movements of Sirius would throw 
any light on the orbit of the satellite. At present 
the observations had not reached the necessary com- 
pleteness. It : should, however, be noticed that if 
the orbit of the satellite were seen edgewise, as was 
indeed most probable, then during one half of its 
journey, Sirius would be moving towards us, and 
during the other half it would be retreating. 
There was another interesting branch of sidereal 


astronomy in which these o researches 
were calculated to shed some light, and that was as 
regarded the motion of the Solar System through 


apace. 


ROSENTHAL'S GALVANOMETER.* 


Ar the gal vanometers now in use, such as 
those of Thomson and Wiedemann, present 
the same disadvantage—the snt of the 
spirals is very unfavourable, so that in order.to 
increase their sensitiveness, it becomes n to 
considerably increase the number of the wire’s 
revolutions, thus increasing the resistance of the 
spparatus: It often becomes n 
itoa bobbin that is to serve for different ex- 
periments a series of bobbins capable of being sub- 
stituted for one another, according to the 
5 the ent. Thus W 
compass always requires three pairs o i 
one for thermo-electrio currents, one for hydro. 


electric ones, and one for iological ents. 
By a new arrangement oft the | spirals M. Rosenthal 


° From La Lumiere Mectrigue. 


terminals 
the bobbins. 
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ting an apparatus that 
has a resistance of but 30 ohms, and that far 
exeeds in sensitiveness all the instruments hitherto 
known. The apparatus presents the further 
advantage of being capable of serving for electro- 
physiological experiments and for thermo-electric 
currents. The utility of so t sensitiveness is 
ially apparent in the me of reduction to 
zero, such as the measurements of resistances by the 
aid of Wheatstone’s bridge, and the measurements 
of electro-motive force Poggendorff’s com- 
pensation method. The use of this instrument is 
very simple and its price very 
2 show the ent of the apparatus. 
Fig. 1 gives a general view of it. Toa marble base, 
T, provided with three levelling screws, e, f, 7, 


— 


are adapted two columns, m and n, which mupport 
te 4 To the gin is fixed the 

ener, y a screw, 7, whose extremity 
enters a roove, « (Fig. 2). 9 It a and 6 are 
i communicate with the extremity of 


Between i and & there is a movable case contain- 
ing the mirror, and formed of two half-cylinders. 
To the diso ‘is sorewed a tube, A, which contains 

e suspension thread, and w. is surmoun 
a revolving piece to which the thread is attached. d 

The arrangement of the essenti 
instrument is shown in Fig. 2. 
small horse-shoe magnet, 4, to the p 
which are fixed two horizon appendages, 


moderate. Figs. 1 
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z and y. These latter, which are cut from the 
same piece as the et, form the poles upon 
which the deflecting action of the bobbin is directl 
exerted. As the distance between these poles | 
the bobbins is as small as ble, the action is as 
efficient as can be. The a are aros 


y 
bobbins- r and s. h of 1 . ; 
200 revolutions of sein. insulated silver wire 
wound upon ivory spools that rest in cavities in an 
ivory sup w, to which the terminals, a and b, 
are fixed. This support has the form of a 
parallelopiped, and ges with two longitudinal 
slits in the copper deadener. It is held therein by 
a glass plate, p, which, through three small screws, 
e, is fixed to the deadener and closes it at the 
bottom. The latter (the deadener) is a 3 
co cylinder. The magnet su silver 
mirror, s, at its lower part, and both are N 
by a cocoon fibre. e manner in which the 

tus is mounted may be readily seen. 1 

eadener must be eo placed that the slit with w. 
the bobbin-su engages shall make an 
45° wih the Ine of the poles. In order to facilitate 
pulation connected with the * 
the instrument, there is placed upon marble 
base a mirror, S, which reflects the whole interior 
of the apparatus in the direction, T. 1 

The dimensions of the instrument are as : 
—Total height, 18in.; height of tube, 10 in-; height 
of deadener, l'6in. ; external diameter of deadener, 
1-bin.; diameter of cavity of deadener, 0-8in. ; 
height of magnet, 1-0in.; weight of mage and 
mirror, 60 grains ; external diameter of bob 
0°46in. ; thickness of bobbins, 0°12in. ; diameter o 


bore of bobbins, 0:2in.; resistance of the two 
bobbins, 39 ohms. In order to give an idea of the 
Rosenthal cites 


sensitiveness of the instrument 

V 
u a ection 0 

"A T) R amp, the distance from 


scale, a deflection of 0-04in. is equivalent to 

12°10—*! amp. — 
The current from a German silver herio» 

au pie due to a difference of 10° C. tem 

ture at solderings, and traversing 1,000 

gives a deflection of 4-8in., the scale be Oft. 

from the mirror. The inventor has the 


Distance of points 3 
of deri anon Deflection of r,. . 
r ; 
10 6˙0 60 6 300 
20 13˙0 12˙0 12°50 
30 18-0 17°0 17°50 
40 24:0 240 24-00 
50 s 29:5 30-0 29°75 
100 59:5 61°0 60°25 
2000 1180 1220 12000 
300 1760 1840 180-00 
400 . 240:0 245°0 242°68 
500 ; 296˙0 305°0 300°60 
600 355˙0 2670 36100 
700 415°0 4820 423-50- 
800 476˙0 495:0 485˙50 


The concordance is quite sufficient, when we take 
into account the imperfection of the 
The errors do n exceed the ami that gagas o be 
. with the imental arrangement that 
be acanta chose. M Rosenthal has made a series 
of measurements of resistances in order to ascertain 
the degree of approximation that the instrument 
is capable of reaching, and has found that it is 
to estimate variations of 0:005 per cent. 
e instrument is peculiarly convenient for electro- 
physiological experiments, and in these is capable 
of rendering genuine service. 


of 
INOCULATION FOR CHOLERA, %, 


1 statements made in connection with the 
alleged success of cholera inoculation in 
are thus commented on b Lance 


was reported tha 
ns in Valencia alone, inclu 
octors—Moreno and Tolosa—who by became 
converts to the new doctrine. It is also stated that,’ 
four hours after their inoculation they experience 
the diarrhoea, fever, and delirium of chok 
and that sixteen hours they were all right | 
again.“ Further proof of the efficacy of tho mea Á 


22 * 
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is cited from the Alcira Hospital, where all the 
inmates were inoculated, with the exception of 
88 who declined to submit to the operation. 
Cholera attacked these two recalcitrants, and they 
succumbed to the disease. It may be remembered 
that Dr. Ferran adheres to the bacillary doctrine of 
the etiology of cholera, but that he declares that 
Koch’s comma bacillus is but one stage in the de- 
velopment of an organism whose germs he avers 
to have discovered. Although we are unwillin 
to condemn on a priori grounds a discovery of su 
moment as this would be if verified, we are yet very 
reluctant to admit that such vaccination can pro- 
tect from true cholera, or to see in the results as 
reported anything more than coincidences. Asiatic 
cholera is not prevalent in Alcira, nor, so far as we 
know, has it reappeared anya bers in Europe this 
year, and therefore the conditions of a crucial test 
are wanting. We are not e at the excite- 
ment that has been caused by the announcement of 
the prophylactic ; for the history of epide- 
mics of this disease shows how much the people 
dread its invasion ; and they would willingly submit 
to The that promised them immunity from 
the p e. It is significant that at the recent 
55 5 n och himself as 
much as at the possibility of a protective 
vaccination amongst the measures of meeting the 
55 Ps Ferran’s vor Pa ony cursorily 
mentioned by one speaker, Professor Virchow, who 
believed that the various forms described by Ferrran 
were the results of disint tion of the bacilli, and 
not stages in their evolution. The matter has, 
however, reached a stage in which it ought not to 
be disregarded without a full and sufficient investi- 
gation; and although we doubt very much the 
possibility of arri at any satisfactory conclusion 
except in time of epidemic, it is very desirable that 
Dr. Ferran’s labours should be submitted to such 
an examination by competent and trustworthy 
authorities. We fully approve of the some- 
what tardily taken by the Spanish Government in 
prohibiting any farther inoculations until such in- 
oved the sara f of the measure. For 
tho whole thing be proved fallacious, the task of 
eee delusion will be the greater the 
the number of the inoculated; and if it be shown 
to be really efficacious, no harm will be done by 
deferring it until this is proved. The position of 
Dr. Ferran is a difficult one; for, although he has 
acted in good faith, he must either be a misguided 
enthusiast who has pushed his conclusions far 
beyond their legitimate limit, or a great discoverer. 
Pending such an inquiry it would be unfair to jud 
him, but we cannot refrain from once more pointi 
out that to rely upon protective vaccination an 
to suffer the continuance of those insanitary con- 
ditions that favour the spread of cholera would in- 
evitably lead to disastrous results. Nor is it possible 
to view with equanimity the prospect of an appli- 
cation of these inoculation measures to other specific 
diseases, an extension which would be sure to be 
attempted if Dr. Ferran were proved to be in the 
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NIXON’S COURSE READING AT- 
TACHMENTS FOR TRANSITS. 


HE device shown in the annexed engraving is 
probably, says the Scientific American, the 
most important improvement made in surveying 
5 3 arenon of me transit some 
y years ago. o great source of error, in pro- 
ducing meander or preliminary lines with either a 
transit or a compass, has always been in the 
r of calculating the course of each line by 
either adding or subtracting the deflecting angle to 
or from the ing course. Especially are these 
calculations liable to error when the addition or 
subtraction of the deflection angle will put the 
course of the new line into another quadrant from 
the one in which the preceding course was located. 
Every en r of any experience knows the great 
loss of valuable time and the annoyance often caused 
by errors of transit men in calculating courses. 


The inventor of this improvement, Mr. T. L. 
Nixon, of Tacoma, Washington Territory, has 
extensive experience in transit work, and after 
some study contrived this simple but valuable im- 


Any one can understand th 


which circle is graduated from 0 to u just the 
ot ee ape eh uter 
an angle e ou 

uated circle each time Making the oaloala: 
the course, with this instrument the zero of 
the vernier is set at the course of the back sigh 
and then, when the upper plate is unclamped an 
the telescope directed to the forward tack and the 
upper plate again clamped, by a look at the vernier 

course ring the new course is read at once 
correctly, down to the finest graduation of the 


instrument, no, matter whether it is known which 
way tho deflection was made or not. 

e revolving movements of the ring, A, are ac- 

, which is 


complished by means of the pinion 
larger i mond ona spindle extending through 


the lower plate, and 
a thumb wheel, C, by which it may be readily 
turned. The ring, A, may be clamped in any 
ition by turning tho jam nut, F, so that it w 
Loar against the plate. o vernier, B, is attached 
tothe upper plate, and is fitted to travel immediately 
outside of the ring, A, and inside of a graduated 
circle, C, of the lower plate. The vernier is 
graduated to read minutes or half minutes, as de- 
sired, and the graduation extends to both edges, so 
that it will read precisely the same angle upon 
either the course ring or the circle, C. 


vided at its lower end with 


PHOTOGRAPHIC MAPS OF THE 
STARS.* 
By S. J. PERRY, 8.J., F.R.S. 
that 


is e to watch the steady pro 

| is being e ina most important branch of 

photography. The accurate mapping of 
stars, which is so fundamental in astronomy, is a 
work always very laborious, and for certain posi- 
tions in the heavens almost impossible. The 
lamented death of Chacornac put a stop for a time 
to the valuable series of ecliptic charts that he had 
constructed with such marvellous , and 


Way, that the task of mapping by hand with the 
requiced accuracy all the stars tho 

nitude was beyond their powers. Recourse was 
therefore had to photograp 1 2 and they have now 
constracted an ob 7758 at gives good results 
down at least to the 14th magnitude stars. The 
immediate object of Mesars. Henry was to complete 
the 1 or of Chacornac, but it is to be 
hoped that their success may encourage them to 
extend ultimately their field of operations. 

In the meantime most excellent results in the 
same direction are being obtained nearer home by 
one of our amateur astronomers. Mr. Howard 
Grubb has lately constructed an 18in. Casse 
with a i ont focus, with the view of enabling 
Mr. J. Roberts to photograph at hfs te obser- 
tory, Kenneesee, Magh e whole of the northern 
heavens, The mirror has been excellently mounted, 
and is now used on every fine night. The 3in. 

hotographic plates cover an area of the sky two 
square or about 16 times the area of the full 

moon. I the pleasure of examining one of the 
deye ago, and found, on comparing it 
er’s star atlas, that the photograph 
contained, along with the 68 stars of the ma „ at 
least 32 new ones, all probably below the tude 
9.10at which Ar er stopped. The exposure of 
the plate was minutes, but Mr. Roberts is of 
on that rather less than a quarter ofan hour will 
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furnish the most advantageous results with the 
plates he is now using. To facilitate work, and to 
secure always perfect adjustment of instrument, 
Mr. Grubb is at present constructing for this Sy i 
grain mirror a collimating oce, designed by 
Mr. G. Johnstone San. w ich U enable the 
obeerver to collimate his telescope with the teat 
nicety, and with very little loss of time, whenever 
the position of the instrument may require to be 
altered. The use of this Cassegrain is confined 
entirely to photography, and it is mounted on the 
same stand with a refractor, thus forming a duplex 

uatorial similar to the one that is doing such ex- 
cellent work in the hands of Dr. Huggins. The 
progress of Mr. Roberts in the construction of his 
celestial atlas will be followed with the keenest 
interest by all lovers of photography, and we me , 
all earnestly hope that health and strength for the 
prosecution will correspond to the zeal shown in the 
undertaking of so great a work. 


JABLOCHKOFF’S NEW BATTERY. 


HE following acoount of a new battery, called 
>. the anti-accumulator, has been presented to 
the Paris Academy of Science by M. Jablochkoff, 
and ap in the Comptes Rendus, from which we 
make the following extract :—It is a battery with 
three electrodes, and comprises first an oxidisable 
metal which forms the first electrode ; then a 
piate formed of a slightly oxidisable metal, such as 

ead, or of porous carbon capable of polarisation, 
forming the second electrode; and, lastly, another 
el o formed of lamella or tubes of very porous 


Milky | carbon immersed in air. Among the various types 


employed, I will describe only the most recent. 
It is composed of a fiat vat of lead, or lined with 
lead, in which are placed fragments of the oxidis- 
able metal, which may be sodium, sodium amalgam, 
zinc, iron, &c. When this metal is put into posi- 
tion, the vat is filled up to its edge with any spongy 
matter, packing cloth, wood sawdust, &c. Two 
cases may then occur: if we use sodium it is not 
necessary to introduce water, as the sodium be- 
comes oxidised, forming caustic soda, which attracts 
moisture ; if the metal employed is zinc or iron, the 
spongy mass is moistened with a solution contain- 
ing either common salt or, preferably, chloride of 
aliam, whick attracts and retains moisture. 
Lastly, upon the levelled gy mass is placed a 
range of tubes of porous carbon. For this grouping 
I prefer to substitute for the leaden vat one of 
ed carbon. The action set up in this 
ttery is as follows: when the element is formed 
but remains open there are established local 
currents between the oxidisable metal and the 
electrode upon which it is | parea, is latter is 
larised, and its potential until it has reached 
at of the metal; the action is then arrested or 
reduced to a minimum. If we wish to collect the 
exterior useful current, it is sufficient to connect by 
a conductor the electrode thus polarised to the 
other electrode of carbon; the discharge begins ; 
5 8 their action, ane 3 we 
to the e 2 Ə in each 
expended. The elements of this bet ry have been 
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determined on several occasions, and found as 
follows: the electro-motive force depends on the 
oxidisable metal employed ; with sodium amalgam 
it is 2:2 volts; with zine, 1°6 volt; with iron, 1'1 
volt. The internal resistance of an element measur- 
ing a decimètre on its side varies between a quarter 
ohm and half an ohm, according to the thickness of 
the spongy layer and its degree of moisture. The 
external dimensions are one decimètre in square by 
25 millimétres in height; the weight is from 200 to 
250 1 The advantages of this battery are its 
simplicity and convenience of manipulation. It is 

in this manner: the elements are ranged 
in batteries of a regular form, amd connected in 
groups of ten at most. The 3 may be charged 


coarse adjustment, and obtain an image, which we 
then sharpen with the fine focussing screw. You 
will observe that the camera is not too far distant, 
and we easily reach the milled heads of the focussing 
mechanism. By the time we have procecded thus 
far it is probable that the sun has moved, or, more 
correctly, the earth has progressed, so that the 
mirror needs another adjustment in order that the 
picture may have purely central illumination. 
Well, we give the mirror a final touch, substitute 
our sensitive plate for the ground glass, and expose. 
With the low power we are using there is plenty of 
room for a little cap over the nose of the objective, 
and this affords the best simple means of exposure. 
If a powers be serra et and consequently 
less distance between the lens and the object, a 
swing shutter must be introduced within the 
camera. 

Well, what is our result? We develop, and, if 
we have been moderate in our desires, using a 
low power—not endeavouring to amplify beyond 
thirty diameters—we will get moderately successful 
pictures. Our 9 are difficulty is to get an even 
illumination. The centre of the field will, perhaps, 
be over-exposed, while a ring of darkness a 
without this point. This is due to two principal 
causes, and one ofithem is easily eliminated. Reflec- 
tions come from the inside of the tube, or from the 
mounting of the objective. Even the edge of the 
stage diaphragm may be bright enough to cause 
trouble, and the edge of the mirror-mounting intro- 
duces another source of unequal illumination. It 
as the metals are employed in the state of waste, | is not enough that the afore-mentioned places be 
filings, turnings, &c. If we suppose that iron is | black—they must be dead black. I will allude to 
used, it is known that to obtain one h.-p. for an | this again. But a much more serious cause of un- 
hour 850 grms. of metal must be consumed. But | equal illumination is found in the scattering rays 
iron turnings are worth five centimes per kilo, or|from the mirror itself, The whole method is 
for this quent oe centimes. As for the chloride 


deficient. 
of calcium it no value. We may therefore] Let me now describe, in contrast with the above, 
affirm that this battery 


what I regard as the best ent that 
-hourly for an outlay of can be made, with ample means and convenient 


is merely necessary to renew the liquid from time 
totime. For that purpose we e a group of 
elements, steep it in pure water, withdraw it, let it 
drain, and then steep it in a trough filled witha 
solution of chloride of calcium. This is taken u 
by the spongy body, the excess is poured away, an 
the battery returned to its place. This simple 
operation needs only be performed very rarely if 
e battery is used for such work as bells, tele- 
graphing, &c. If the current is employed for light 
or for mechanical poper, the liquid must be re- 
newed every 24 or 48 hours. We may remark that 
this battery works only when its current is utilised, 
and that it gives off no odour. It utilises the local 
currents which are so injuriousin ordinary batteries, 
and, above all, it yields electric energy very cheaply, 


ves the energy of 1 h.-p. 
centimes (say one halt- 


-penny)—which has to be proved. surroundings. We will then com the two, and 
see how far we may be able to di with the 

„ —— more apanata sT complicated ap a as 
THEORY AND PRACTICE OF PHOTO- | must obtain our light; and I unheeitatingly answer 


must obtain our light; and I unhesitatingly answer 
. from that great source of all light—the 
sun. Electricity comes nearest to sunlight in value 
for photo-micrographic p ; but unless the 
operator has a very large of patience I advise 
him to have nothing to do with it. The only form 
that is of the slightest use, except for low amplifi- 
cation, is that evolved from the arc lamp, and thus 
far we have no regulators that are to remain 
in the optical axis of our instruments for a single 
second. The incandescent lamp is of no use, except 
as previously for very unambitious attempts with 
low powers. I have travelled most thoroughly and 


MICROGRAPHY.—I* 


By Mavrice N. MILLER, M.D., Instructor in 
Biology in the University Medical College, New 
ork. 


an illuminated translucent picture on a plane 
surface be placed at a considerable distance 
` from a convex lens, a much diminished image will 
be formed at a point near the focus of the lens. If 
a minute and brightly illuminated translucent object 
be placed near the focus of a convex lens, au en- 
larged image will be found at a considerable distance 
from the lens. The conditions described in the first 
proposition, using an ordinary photographic nega- 
tive, a microscope objective, and a sensitive film to 
receive the image, are required in the production of 
micro-photographs. The second arrangement, 
introducing a mounted microscopic object, a micro- 
scopic objective, and a sensitive film, presents the 
- conditions necessary in the production of photo- 
micrographs. A micro-photograph is simply a 
reduced copy of a photographic negative; while a 
photo-micrograph is the fixed image of an object 
greatly amps by the microscope. It is with the 
production of the latter that we are engaged this 
evening. In order that we may the better 
appreciate the conditions required in the production 
of enlarged pictures of minute objects, let us 
examine the simplest arrangement that may be 


-employed for such purpose. 
Hi required. This is 


a microscope stand is 
The eyepiece is now removed 
x is connected with 


up my advice to you in this little word don’t ! 
The calcium jet is far better for our pu 
than the electric light. It is easily regulated, can 
be kept steadily in adjustment, but it is a very ex- 
sive uriy Besides this, there is a certain 
ess, a cold black and white that is ble 
from this mode of illumination. I used to thi 
could pickput calcium-light negatives from pictures 
made with other modes of illumination, don’t 
know that I would be willing to say as much now, 
but that there is a cold chalk-and-charcoal feature 
to prints? from) such negatives I presume man 
besides myself have noticed. The minor meth 
of lighting by oil, gas, &c.—do not deserve any 
consideration at our hands at thistime. We are 
ed in the eter to produce the very best 
results obtainable, and I know very well that no 
amateur is going to be satisfied with silhouettes 
made with a dark lantern attached to a camera box. 
I never knew of a lens with power enough for an 
amateur. Far be it from me to discourage 
beginnings; but I want you all to aim high, and 
never rest until you can say your work is good 
enough to offer as patterns for others to equal. 
In presenting what I regard as the best arrange- 


. joint. The whole pene 
table, the latter is place 


(Let me say just here that it is with tranalucent | ments for our work, it will, in reality, be a descrip- 
objects only that we have to deal. Little effort has | tion of the apartments belonging to my new 
thus far been directed toward the production of | laboratory, now in course of construction. 


First, a room which has one window, at least, 
facing the south, is a great desideratum. But, as 
an illustration of what may be done under disad- 
vantages, many of you may, perhaps, be surprised 
to learn that the laboratory of the late Col. Wood- 
ward was so located that all of his work had to be 
done before eleven o’clock a.m., on account of the 
shadow of an adjoining building. Premising that 
we have a southern exposure, we must next be able 
to secure absolute darkness in ourroom. This is 
best accomplished inside shutters of painted 
wood, although all the windows save one may be 
darkened in any way thought desirable. Le? me 
insect, which will afford us sufficient defferentiation say that nothing short of absolute darkness 
with moderate amplification. A lin. well-corrected | will answer. With our present highly sensitive 
objective is put on the microscope, and we adjust | plates, tho twilight of our old-fashioned dark rooms 
the camera so that the pea i glass is about | will not answer. Our one room may possibly 
18in. from the stage. Now, covering the head with | answer, not only for the purposes of an 8 
an opaque cloth ia the ordinary way, we reach the | apartment, but also serve for the development an 
— — — — preparation of the plates. Indeed, we may work 
»A paper read before the Photographic Section of the | quite conveniently, using the room in this double 
American Institute. capacity, if we have at our command one or two 


I| that it was proposed 


dark boxes in which to allow slow developments to 
proceed while we are otherwise engaged, and while 
the room is lighted. Of course, a separate dark 
room is preferable. Attached to the window-ledge, 
and outside the window, level with the bottom of 
the latter, we havea strong, rigid shelf for the 
heliostat. This shelf should be so strongly affixed 
that it is in reality a part of the building. Mine is 
of slate (although painted oak answers very well), 
and the length is equal to the breadth of the 
window, while the width should be at least twenty 
inches. To the window-frame, which is, of course, 
the one with the southern exposure, we must affix 
two inside shutters. 2 this I mean a double 
shutter, opening vertically in the centre of the 
window. The left half of this shutter, as you face 
the window, need not be hinged, but fastened per- 
manently and rigidly to the window-casing. 
right-hand shutter is hinged to the casing, and 
must be well fitted, so that, when closed, the room 
is instantly in perfect darkness. This requires 
the service of a good mechanic. 

Another shelf is required inside our room for our 
microscope and accessories, and for this purpose a 
pine plank, two inches thick and ten by twenty- 

our inches, answers perfectly. This is fastened to 

the bottom of the window-casing by one end, and 
the other end is supported by a brace or leg to the 
floor. This shoul a permanent fixture, or, at 
least, so fastened by screws as to be perfectly rigid. 
I should have said in the beginning that the build- 
ing, if in a large town, ought to be on a good 
foundation and free from tremor. Our large 
buildings that tremble with every passing truck 
will not answer the purpose. 

One more fixture, and we are ready for the 
pen of our apparatus. We require no camera 

x other than our apartment—we simply need a 
frame to hold the ground glass and the plate-holder. 
A frame of this sort can be easily made, or a camera 
box may be utilized by removing the front. This 
should be affixed solidly to a stand that may be 
the grp perfectiy~—cepecialiy if atter the pruper 

8 ootly— especially if, e proper 
8850 has been obtained, it may be y and 
securely fixed to the floor. 


(Zo be continued.) 


SCIENTIFIC SOCIETIES. 


— — 


ROYAL MICROSCOPICAL SOCIETY. 


HE eighth meeting of the session was held on 
the 13th ult., at ee College, Strand, W.C., 
the President (the Rev. Dr. Dallinger, F.R.S.) in 


e chair. 

Mr. Beck exhibited the Star * 
two forms) which bis firm had recently broug 
out, with a view to supply a want which had been 
felt for an instrument which should be at the same 
time very cheap, but yet thoroughly reliable. To 

in what he meant by cheapness, he mentioned 
to offer the cheaper of the 
two forms for 3 guineas, with two objectives (lin. 
and in.). He believed it would be found that the 
ents were suited to all the ordinary re- 
quirements of the botanist, the student, or the 
amateur. He had thought of reading an intro- 
ductory notice of the instruments which had been 
3 for circulation ; but, instead of doing this, 
be ought it would be better to present an instru- 
ment to the society, so that those who were in- 
terested in such matters might have the opportunity 
what could be done with it. 


conscientiously this electric road, and let me sum | the ch 


of seein 


sonably manner. number of boys 
and youths were prevented from taking up micro- 
scopical studies by the expense co with 


would therefore be a great boon. , r 

Mr. Guimaraens exhibited six slidesof Pathogenio 
bacteria prepared by Dr. A. C. Abbott, of Balti- 
more USA. from materials supplied by Dr. G. 
M. Sternber „ and mounted acco his 
directions. He considered Bacillus tuberculosis in 
sputum, stained by Frenkel’s method, and Bac. 
anthracis in liver of rabbit, deserved oon 
mendation. There was also an interesting slide of 
Mierccoceus of swine plague, pure culture. Dr. 
Klein maintains the disease is caused by a Bacillus, 
whilst Drs. Salmon and Sternberg consider the 
form to be a Micrococcus. 

The President called particular attention to the 
slides, which he considered Were beautifully 
mounted, bringing out the Bacilli in a most perfect 
manner. 

Mr. Groves exhibited and described one of the 
new Cambridge rocking section cutters, the prin- 
ciple of which was somewhat new. The razor was 
firmly fixed at one end of the po arity the 
imbedded specimen being held in a brass fitted, 
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upon the end of an iron arm, which was mounted 
upon trunnions after the manner of a gun. There 
Was an ingenious contrivance by means of which 
the arm was raised clear of the blade, the section 
being cut as it descended, and dropping direct] 
upon the slide upon which it might be mounted. 
The machine was capable of cutting the thinnest 
ossible sections. During a recent visit to Cambridge 

e had found this machine to be the one in general 
use. In reply to questions, Mr. Groves stated that the 
machine was not adapted for freezing, nor for 
cutting sections of hard substances; but for soft 
tissues it worked admirably, and, although the 
sections were not cut in a straight line, they were 
Parallel to each other, and the arc described was 80 
slight that it made no practical difference to the 
fiatness of the section. , 

Mr. Crisp exhibited a mirror made by the 
Bausch and Lomb Optical Company, to which 
was fitted a diaphragm with an oblong slit. 

Mr. J. Mayall, jun., said that the principle of 
having a diaphragm over the mirror was applied 
by Dollebarre in the last century, and had been 
subsequently repeated. He remembered having 
seen Dr. Charles Robin use similar diaphragms, 
which he found very useful. 

Mr. Crisp mentioned that a short time ago a 
traveller in Asia gave an account of his discovery 
of the Wax insects“; but stated he had no means 
of examining them otherwise than by the naked 
eye. This led him tolook up the account of Gray’s 
water a eae 5 ich call attention to the 
very simple means which magnifyin wer 
might be obtained aider the pE in 


which this traveller found himself placed. Even a | to 


drop of water on a piece of glass would have fur- 
Aished the power required r. Mayall had con- 
structed a model of Gray’s apparatus, which he 
would describe. 
_Mr. J. Mayall, jun., said that Gray had described 
his process very clearly. He employed a plate of 
in. thick, with a hole drilled through it 
about in, in diameter, one side of which was 
countersunk to zin. in diameter, and the other side 
to about half that extent. A drop of water was 
then put in each of the countersun spaces, and it 
was quite surprising how much ing power 
was obtained, and how clearly the object was 
shown. Gray suggested that a little cavity should 
de made in the support in which to put a drop of 
water containing organisms for examination; but 
this yig 5 quite ran 1 It was not neces- 
sary to employ metal for the purpose, as a piece of 
cardboard or wood answered 3 Gra 's ob- 


ject was to make a simple as well as an effective | gen 


apparatus, and in this he had been quite successful, 
and when an observer found himself without a lens 
he could not do better than follow the suggestion. 
Gray found it preferable to use a solution of isin- 
glass, which would remain where it was placed 
better than water. 
Mr. Beck said that some years ago, before the 
race of street Patterers became extinct, there 
to be a man who went about selling micro- 
scopes made somewhat on this plan, but the lens 
‘was made of a drop of Canada balsam. 


Mr. Mayall said that in addition to Canada balsam 
there were other substances, such as castor oil, and, 
in fact, many of the highly dispersive oils, which 
would give even better results. 

Dr. Maddox read his r, An Experiment on 
Feeding some Insects With a ‘Comma’ Bacillus, 
and also with another Bacillus (Bact. subtilis),’’ 
Dlustrating the subject by preparations exhibited 
ander the microscope. 

Mr. Cheshire said that he must, in the first place, 
congratulate Dr. Maddox on the time he had been 
able to keep his bees alive in a state of isolation. 
They were not at all easy to keep so under ordinary 
circumstances. He had tried himself some similar 
experiments, and thought he had succeeded in in- 
fecting Musca Vernitoria; but it might be well to 
remark that in one hive bee he had found eight or 
ten distinct kinds of bacilli, one of which had a dis- 
tinct curvature. Amongst bee keepers there used 
to be an idea that the bees had no diseases, 
although there was one affecting the larva, but 
directly a careful examination of the bees was made 
it was found that they were subject to a great many. 
One kind had the curious effect of causing all the 
hairs to fall out, and on examining bees which were 
so affected he found them all to contain large 
numbers of the short red bacillus. If anyone in- 
tended to experiment in these matters it might be 
useful to know that if the bees were fed with food 
stained with aniline dyes very curious effects were 
produced upon the internal organs. Differentiation 
took place within the body, and when they came to 
dissect them afterwards they would find it a 
very great help. 

Mr. Crisp announced that the Council had decided 
to place one of Prof. Abbe’s apertometers in the 
library for the use of any of the Fellows who might 
wish to test the apertures of their objectives. Also 
that it was intended to publish in the Journal in 
future portraits of the presidents of thesociety. It 
was also contemplated to publish the portraits of 


past presidents, but as it would be quite impossible! 1883 


give whole-page plates of the whole 18, if was 
intended to give one of Prof. Owen, as the first pre- 
sident of the Microscopical Society of London, and 
another of Mr. Glaisher, as the first president of the 
Royal Microscopical Society after the charter, the 
others being printed in two groups. To enable the 

lan to be carried out they would be glad if any 

ellow of the Society who had photographs of either 
Dr. Lindley, Mr. Jackson, Dr. Lankester, Mr. Far- 
rants, or Mr. Reade, would lend them for the pur- 
pose of bein copi A 

Dr. J. D. Cox’s paper, Structure of the Diatom 
Shell, Silicious too thin to show a broker 
edge,” was read. 

Mr. E. Wethered read his paper on The Struc- 
ture and Origin of Carboniferous Coal Seams,” the 
subject being illustrated by large diagrams, as 
well as by numerous preparations exhibited under 
microscopes. 

The President said he should only be expressing 
what he was sure would be the feeling of the whole 
of the Fellows present in thanking Mr. Wethered 
for his very interesting paper. 

Dr. Hudson's paper on Four new species of 
the genus Floscularia and five other new species of 
Rotifers was read. The paper described F. mira, 
F. mutabilis, F. calva, F. edentata ; Corrochilus 
dossuarius, Notommata spicata, Stephanops arma- 
late Pompholyx sulcata, and Taphrocampa ocel- 


Mr. Mayall, jun., said he wished to correct and 
supplement certain points in his description of 
Nobert’s ruling N as reported in the Pro- 
ceedings of the April meeting. (I.) The divisions 
five minutes in arc on the bands of silver im- 
bedded near the circumference of the division 

late were in all probability made by means of a 
arge circle divider, and from them the 21 (not 20) 
rows of dots would have been made with great 
accuracy. The divisions, therefore, should not 
have been referred to as supplementing the dots, 
bat as the prime factor of accuracy of the dividing 
engine. 
used for cutting toothed wheels, but not for ruling 
N atin or interference piner These 

tter wo uire the greatest possible accuracy, 
and therefore Herr Nobert would assuredly adopt 
the most certain method, which was to work with 
the division plate and the micrometer microscopes. 
The tangent screw caused the division plate to 
rotate with great aco , 80 that Herr Nobert 
may not have found it necessary to inspect the 
divisions by the micrometer microscopes for each 
line. He may have tabulated the error of the tan- 
t screw and made periodic allowance for it. 
(3). In order to reduce the motion in arc when 
ruling fishplates, where the movement of the fish- 
plate represented the size of the arc motion of the 

ivision plate, Herr Nobert would probably use 
the arc motion only for the uction of the bands 
of lines, and in moving the fishplate over the blank 
spaces between the band would utilise the fine 
micrometer screw attached to the agate plate, fitted 
within the hollow steel cylinder carrying the test- 
mee b fla the e ee eT morea 
2000 in. average width of the spaces be- 
tween the bands), or even leas. In this way he 
would reduce the total arc motion to about one- 
half. To minimise thie differential motion, Herr 
Nobert doubtless used the greatest possible eocen- 
tricity of the short arm of the lever, so as to use 
the smallest motion in aro required for his sub- 
divisions. 

fied following instruments, objects, &c., were 
exhibited :—Mr. Beck, Star microscopes; Dr. 
J. D. Cox, photographs of broken diatom valves; 
Mr. Crisp (1) Bausch and Lomb Optical Com- 
pany’s mirror with diaphragm ; (2) simple micro- 
scope with“ multiplying glass” as the illuminator ; 
Mr. Groves, Cambridge rocking microtome; Mr. 
Guimaraens, six slides of pathogenic bacteria ; Dr. 
Maddox, slides illustrating his paper; Mr. 
Mayall, jun., model of Gray’s water microscope ; 
Mr. Wethered, slides illustrating his paper. 


The Mint.—The 15th annual report of the 
Deputy Master of the Mint states that the amount 
of gold coined during the year 1884, though exceed- 
ing by more than a million the amount coined in 
1883, was not large, and the silver coinage, which 
in 1883 reached the abnormal figure of £1,274,000, 
did not greatly exceed the average. The coi 
of bronze, on the other hand, was larger than in 
any year since 1875, and the colonial {coinages exe- 
cuted were unusually numerous. The coins struck 
during the year 1884 were no less than 34 differ- 
ent denominations, and the total number of good 
pieces struck was 56,363,301, as against 39,119,714 
in 1883, and their value, real or nominal, 
£3,157, 966 10s. 1d. The good pieces of Imperial 
coinage consisted of £2,336,513 in gold, £664,433 in 
silver, and £69,346 in bronze. With regard to the 
bronze coinage, of the amount issued in 1884, 
£44,450 consisted of pence, £14,990 of half-pence, 
£5,895 of farthings, as against £37,590 of pence, 
£9,350 of half-pence, and £2,830 of farthings in 


a A — — 


(2.) The stud and dots might have been |Y 


SCIENTIFIC NEWS. 


—+oo— 


E death is announced, at the early age of 

forty-six, of the Rev. R. Bailey Walker, 
the secretary of the Vegetarian Society, and 
editor of the Dietetic Reformer. The deceased 
was an ardent supporter of the co-operative 
movement; but of late years has been identi- 
fied with the vegetarians. 


Mr. Joseph Sidebotham, F.R.A.S., and F.S.A., 
died on Sunday last, at Bowdon, Cheshire. The 
deceased gentleman was well-known in Man- 
chester for his scientific attainments, and for 
the energetic part he took in connection with 
the Literary and Philosophical Society 
of that city. He was a founder of the 
Manchester Photographic Society, an en- 
thusiastic entomologist, and an able astronomer. 
He rendered Mr. Nasmyth useful assistance 
when the latter was writing his work on the 
Moon. 


Mr, Alexander Croall, curator of the Smith 
Institute, Stirling, and author of “ Nature- 
printed British Seaweeds,” a valuable contribu- 
tion to that branch of science, died recently, aged 
seventy-six. 


By the death of Peter William Barlow, F.R.S., 
the Institution of Civil Engineers loses one of 
its old and distinguished members. Mr. Barlow 
was engaged principally in railway construction, 
much of the South-Eastern system being his 
work; but he also designed Lambeth Bridge, 
and that unique device, the Tower Subway. Mr. 
Barlow had retired from practice several gear ; 
but continued to contribute papers to the Royal 
Society. He had attained the age of seventy-six 


ears, 

The trustees of the Lick Observatory, Mount 
Hamilton, California, anticipate that the great 
telescope will be ready for use not later than the 
autumn of 1887. 


The Leander McCormick Observatory, attached 
to the University of Virginia, established at a 
cost of £13,000 by Mr. L. McCormick, has a tele- 
scope of 26in. clear aperture. Mr. Ormond Stone 
has been appointed director of the observatory, 
an endowment fund of £10,000 having been pro- 
vided by public subscription, The observatory 
is intended for the use of students from any part 
of the United States who may desire to become 
astronomers, for which reason the directorship of 
the observatory is a distinct post from that of 
professor of astronomy in the university. 


Prof. Chrystal will preside over Section A af 
the next meeting of the British Association, Prof. 
Armstrong over Section B, Prof. Judd over Sec- 
tion C, Prof. McIntosh over Section D, General 
Walker over Section E, Prof. Sidgwick over Sec- 
tion F, Mr. Baker over Section G, and Mr. F. 
Galton over Section H. 


The International Sanitary Conference has 
evidently determined to support the old quaran- 
tine system, and that in epite of the fact that 
numerous vessels are continually arriving in 
England from cholera-infected ports without 
bringing the epidemic even when deaths have 
occu during the voyage. The Times is 
justified in the remark that If other. nations 
could show as clean a bill of health, they would 
be in no such hurry to propose preposterous 
regulations which are really designed to cover 


J. | their own sanitary ldches.’? 


Attention is being called to the position occu- 
pied by Gresham College, the endowments of 
which are little better than wasted. The 
lectures delivered there are scantily attended, the 
most attractive being those on astronomy and 
music; but the place of delivery being located in 
the heart of the City, the time fixed (6 p.m.) is 
too early for those who would gladly avail them- 
selves of the opportunity of listening to an in- 
structive and interesting lecture. The Times 
says the proper City of London College is Gres- 
ham College; but the latter, as it is, has been 
for centuries, and is doomed to be, a burlesque 
of collegiate life. Its lectures must be equally 
dead whether delivered in a dead or a living 
tongue. Its choice is between becoming something 
more or something less than itis now. If it cannot 
develop, it had better cease to be.” Sir Thomas 
Gresham’s trust is vested in the Corporation of 
London and the Mercers’ Company: it is time 
that it was employed in the manner which was 
intended by its founder. According to the strict 
letter it is; but the present method would not 
have pleased Sir Thomas Gresham. i, 
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Last week, at the Royal United Service Insti- 
tution, Lieut. Chisholm-Batten, R.N., delivered 
a lecture descriptive of the applications of electri- 
city to naval purposes, in which, after describing 
the benefits of electric lighting on board ship 
whether in harbour or at sea, he referred te the 
advantages of firing guns by the current. In 
the case of a broadside, the explosion was more 
simultaneously effected than could be done by 
hand firing; the firing could be directed by an 
observer clear of the smoke of the gun deck, 
when the crew was lying out of the way, and it 
could be effected at any particular moment. 
Moreover, electricity admitted of ships firing 
guns with effect even when the ship was rolling, 


as the circuit could be so arranged that the guns | d 


would be automatically fired when the vessel had 
arrived at a given inclination. The use of 


electricity to propel, discharge, and fire torpedoes | will undertake 


was also illustrated, and the lecturer mentioned 
its applications in resisting night attacks, 

The Arctic steamer Alert is now on an expedi- 
tion to Hudson’s Straits and Bay to examine 
the harbours on the south and west of the Bay, 
and to report on the condition of the Straits, 
with the view of establishing a trade route be- 
tween the Western Territory and Europe. It is 
doubtful whether the Straits are sufficiently open 
for more than six weeks in the year. 


The turtle-decked, mastless steamer Meteor, 
which was to have crossed the Atlantic in five 
days or less, is, we learn, to be employed in 
America for towing purposes, and yet she is 
credited with having “ made most 16 miles an 
hour with 140lb. of steam pressure; but that, 
We understand, was with a strong tide in the 
river. 

4 paper was read recently by Mr. V. J. Bou- 
ton before the King’s College Engineering 
Society on the Construction of Locomotives,” 
in the course of which the author referred to the 
subject of crank axles, and showed by a tabular 
statement the failures of axles in 1883, pointing 
out the superiority of steel over iron. He also 
referred to four-cylindered locomotives, and 
described the systems of compounding adopted 
by Mallet and Webb respectively, expressing a 
hope that compound locomotives would ulti- 
mately be adopted on all English railways. 


Mr. E. S. Bruce is experimenting with incan- 
descent lamps in translucent captive balloons, 
and by making and breaking circuit he proposes 
to flash Morse signals by night. He is to lec- 
ture at the Birkbeck Institute on June 10, and 
will describe this invention. 


A ‘‘telpher ” line is to be erected at the Sussex 
Portland Cement Works at Heighton, near 
Newhaven. The line will bea rod of steel -75in. 
in diameter, resting on cast-iron saddles raised 
-on the average about 12ft. above the ground. 

The supports will be about 22 yards apart. 


The Bartholdi statue, when erected in New 
York Harbour, will be lighted at night by electric 
lamps at tho base, the rays being cast upwards by 
means of strong reflectors, From the uplifted 
torch there will be thrown a vertical beam of 
light, intended to reach the lower cloud stratum, 
from which it will be reflected far out to sea. 


6 idea of rays streaming from the diadem has 
been abandoned. 


The experiments made by the National Fish 
Culture Association to acclimatise the American 
white fish (Coregonus albus) have met with 
gratifying success. A number of those hatched 
at South Kensington were transferred to the 
pondi at Delaford, where they have thriven well 
or the last two months. 


— . EI 


The New Chicago Clock. —A new clock of 
great size, weighing 10 tons without the bell, which 
weighs over two tons more, has just been completed 
in the clock tower of the Board of Trade Bui ding, 
Chicago. The materials employed in its construc- 
tion are iron, steel, and bronze. The pendulum 
alone weighs 750lb. The works, which are on the 
plan of the great Westminster clock, are divided 
into a time train, a hand train, and a striking train. 
These trains are se) arate machines, resting side by 
side, on separate frames. Each of these trains is 
actuated by a separate weight, and the three 
weights together weigh 3,500lb. The bammer that 
strikes the bell was to have weighed 120lb., but a 
pateni hammer weighing only 801b. has been pre- 

erred. The clockwork isbelow the dials, which 
are 10 feet 10 inches in diameter, and the bell is 
above them, and 250 feet from the ground. 
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[ We do not hold ovrselwes responsible Ce oer oy 
correspondents. The Radio- guest thas 
C i 3353 


An communications should be addressed to the EDITOR of 
he BwoLisn Mucnawio, 832, Strand, W.O. 

AR Oheques and Post-ofice Orders to be made payable to 
J. Passuora Bowanpe. 

„% In order to facilitate raferenos, Correspondents, when 
speaking of any letter ly inserted, twill oblige dy 
mentioning the number of the Letter, as well as the page on 
which i appears, 

“I would have everyone write what he knows, and as 
much as he kno but mo more; and that not im this 


June 5, 1888. 


his ‘‘ Celestial Cycle, did much in this direction in 
the days of our fathers; but where he addressed 
soores, Mr. Webb has appealed to hundreds, and 
perhaps even thousands, by his more recent and 
compendious work. It would be almost an im- 
„ in his praise to those who had 
the privilege of his personal friendship or 
acquaintance. His holy, simple, and beautiful life 
may not be dwelt on here. Emphatically of him 
may be said, however, that he being dead yet 
speaketh.” , 

I have to thank Mr. Sadler for his notice of my 
question in the latest of his invariably instructive 
letters (24270) on p. 276. I must certainly make 
another attempt at % Herculis. As I have seen it 
distinctly double in former years, I cannot 
magin why I recently failed to do so, especially 
as I employed a telescope which shows the comes 
to 6 Cygni—a really difficult object with such an 


aperture. a get writing these lines I have easily 

to write the whole body of physicks a vice | and distinctly divided & Herculis in twilight.) 
„„ ve In reply to letter 24272, p. 276, I may say to Mr. 
— á ne — — Nelson that ceteris paribus, the diameter of a star 


THE FOCAL LENGTHS OF DIFFERENT 
FORMS OF TELESOOPES — EVOLU- 
TION—PREHISTORIO MAN—JUPITER 
—THE LATE RRV. PREBENDARY 
WEBB — ZETA HEROULIS — THE 
SEPARATION OF DOUBLE STARS— 
THE NEW TIME— LONGITUDE BY 
MOON-OCULMINATING STARS. 


[24307.]—I am sure that Mr. E. M. Nelson will 
forgive me for pointing out, in connection with 
the dictum of mine which he quotes in his article 
on p. 247, that it was given with reference to the 
achromatic astronomical telescope, an instrument 
differing wholly in principle and construction from 
the Galilean form, which is that employed in the 
ordinary binocular field-glass. In the achromatic 
an image is formed by the object-glass, and magni- 
fled by the microscope which we call the eyepiece. 
In the Galilean telescope the rays which traverse 
the objective are intercepted by the concave eye- 

lass before they have formed any image at all, and 
the only effect of that n is to render them 
more nearly parallel, or perhaps it would be mere 
rigidly correct to say, less convergent. Hence, 
the only limit to the B of the eye- 

lass and object-glass in this form lies in the vio- 
fence of the curves necessary to produce any sen- 
sible increase of power when they are too close 
together. Be it carefully noted that I am not 
writing this for Mr. Nelson, who is as familiar 
with the optical facts and theory as I am, but for 
many who wiil, I am a little afraid, rather mis- 
understand his reference to what I said. 

‘* Pre-Adamite’’ (letter 24257, p. 258), may, 
with considerable advantage, study Chapter XV. 
of Professor St. George Mivart’s classical work on 


„The Cat.” 

“ Dens ” (reply 54825, P 262) should certainly 
obtain, and carefully read through, Joly’s Man 
before Metals,” which forms Vol. XLIV. of the 
International Scientific Series.“ The practice of 
making oneself acquainted with facts before 
theorising upon them can hardly be too highly 
commended or sedulously followed. 

The part of Ciel et Terre for May 15th contains 
the first part of a very interesting paper on the 
pre constitution of Jupiter, by M. J. 

ouzeau, the late Belgian Astronomer Royal. 
After a précis of the history of Jovian discovery, 
M. Houzeau goes on to give an account of the 
salient features of the planet, and of the hypothesis 
which was formerly advanced to explain them. 
This in effect referred the belts so familiar to all 
observers to the presumed analogues of or parallels 
to our trade-winds in ahi seed and assumed that 
they were gaps in the illuminated atmosphere of 
the planet through which its darker body became 
visible. M. Houzeau, of course, has no difficulty 
in showing the untenability of this idea, and in 
demonstrating that Jupiter is at present rather in 
a quasi- solar state than in one at all resembling 
that of our own earth. All interested in the 
physical structure of the members of our solar 
system should obtain and read M. Houzeau’s essay. 
I shall myself look out curiously for the second 
part of it. The first instalment, on which I am 
commenting, is illustrated by two chromo-litho- 
graphs from drawings of the planet, made by 

M. L. Niesten and E. Stuyvaert, by the aid of 
the lin. equatoreal of the R 
Brussels with a power of 360. 

It was with most sincere and unaffected grief that 
I read the paragraph with which your “ Scientific 
News ” begins this morning. Few, indeed, are the 
British amateur astronomers who will not feel that 
in Mr. Webb they have lost a personal friend; 
albeit they may never, in this life, have seen his 
face. It would be hard to overestimate the extent 
and value of his labours in inspiring and de- 
veloping that taste for observational astronom 
which has so enormously increased in this country, 
during the memory of the majority of those who 
will read these lines. The late Admiral Smyth, by 


oyal Observatory at 


y | circular, may I 


disc does vary as the aperture; and that Mr. 
Knott’s measurements were made by stopping 
down his 7 33in. Alvan Clark refractor. The 
nee of an objective has nothing whatever to do 
with its separating power, which is strictly a func- 
tion of aperture. connection with this, by the 
bye, I should like to remark, with reference to the 
concluding paragraph of Mr. Sadler’s letter, that 
Dalimeyer’s formula for the 9 power of 
an achromatic objective was 5 ; 
though, of course, even this would not explain 
Dawes’s astounding optical feat which he there 


records. What I meant by the quoted by 
Mr. Nelson was simply this : that when 
the images of the components of a double 
star were in contact as formed by the object- 
glass, it was no more possible to divorce them by 
any subsequent amount of amplification by the 
microscope which we call the eyepiece, than it 
would be to convert a figure 8 into two noughts, 
thus: 2, by a pocket lens, be it ever so 
powerful. Theoretically, star discs should in- 
crease pari passu with the power; but I 
am unaware whether any experiments have 
been instituted to teat this. Sir William Herschel’s 
micrometers were, I should think, not sufficiently 
oe for such very refined measurements as 
ese. 

May I venture to point out to Conservative? 
(letter 24294, p. 282) that I have never, either in 
these columns, or out of them, advocated the astro- 
5 change cot time = such t: 

not tic y rapidly moving — 
ment in l Buildings shall be in a 
condition to introduce it into the Nautical 
Almanac. E do not think that astronomers, 
ure and simple, would be materially troubled 
y the change, the correction for it being a 
constant quantity; but the muddle and confusion it 
would introduce in our mercantile marine areawfulto 
contemplate. Jack’s Nautical Almanac says that the 
day begins at noon, and just so long as the afore- 
said Jack, with his delightful old rule-of-thumb 
method of computing his quantities, finds this state- 
ment definitely made, just so long will he oonduct 
those computations upon su ition. It the 
law says one thing and the Nautical another, 


C. | calculations will be fearfully and wonderfully made 


with a vengeance! This, however, will not prevent. 
the division of the civil day into 24 hours, commen- 
cing at midnight, being made obligatory. 

In the absence of the context it is not ict fa 
answer query 56702 (p. 289) pr gh bila en 
the places whose difference of longitude is to be 
determined by the observation of moon culminating 
stars are at any considerable distance apart, inas- 
much as the moon’s motion in right ascension is not 
‘uniform, the simple proportion embodied in the 
formula no longer exists, and the increase of the 
moon’s R.A. between the two given meridians, 
must be obtained by interpolation. The A. of 
Simms’s table seemingly represents the factor by 
which the observed hourly change must be multiplied 
to render the proportion practically correct. 


A Fellow of the Royal Astronomioal Sooiety. 


A OORREOTION. 


|24308.]—WovLp you kindly correct a statement 
in your report of the Special General Meeting of 
the R. A. S.? Isaid at the meeting that, owing to 
a printer's error, the wording of the resolution 
would have to be altered, &c. This was wrong, 
and I should have said, though much care had been 
iven to the wording of the resolution, it would 
ve to be modified in the word Lists. 
As it would ap that I seemed to cast an im- 
utation of essness upon the honorary secre- 
ies of the society in not revising the proof of the 
you to insert this explanation 
in your next issue, with the assurance that nothing 


was further from my thoughts? 
Haigh Hall. Orawford. 


June 5, 1885. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,054. 


801 


THE ASTRONOMICAL SOCIETY. 


(24309.]—My attention has been called to an 
error in your report of the special general meetin 
of the Royal Astronomical Society on the 8th inst., 


which I beg to correct. 
of the alteration of By- 


The exact wordin 
law 12, finally handed in by Lord Crawford and 
agreed to by the meeting, is: Any list addressed 
and posted to the scrutineers of the ballot by any 
Fellow not present at the meeting shall be accepted 
if duly verified by the signature of the absent 
Fellow on the envelope.” 


Ed. B. Knobel, Secretary R.A.S. 


ASTRONOMICAL. i 


_, {[24310.]—As some discussion is going on re 
2 Herculis, I may say I found it very easily visible 
on May 23 with 4in. stop, and am quite sure a 
emaller aperture would do it. Z. 1932 being again 
within my range, I tried it, and found it easier 
than it e last year being about the disc of 
larger star clear apart. The opinion of its extreme 
closeness, given last year, must therefore be a mis- 
take caused by unsteady air. u? Boötis I find is now 
clear disc of larger star apart, P.A. about 100° +. 
n Coron the discs are just clear. & Boötis I could 
not see divided, the discs being in contact and 
angle 285°. Of course, with so close a star, greater 
steadiness of air is required than I ever got to 
measure P.A.’s with any exactness. y Coronm 
Appears elongated, and also 25 Canum. I have 
totally failed to see comes of + Boötis. 
Edwin Holmes. 


č HEROULIS. 


[24311.]—Havine read the letters in the Excurs 
MECHANIC about the visibility of the companion of 
2 Herculis, I last night, May 29th, turned my 8}in. 
reflector, with full aperture and power 190, on the 
star; I suspected the companion, but could not be 
sure, the power being too low to form a clear diso. 
i at onos puf on 700, and the two stars stood out 
well apart ; I then tried 300—companion well seen; 
the aperture was then reduced by a Gin. stop, still 
well seen; next a din. stop was tried, and the 
smaller star was now visible as a brighter point on 
a broad diffraction ring. Witha 4in. stop I could 
just detect it, knowing where to look for it, but I 
should not have seen it had I looked for it first with 
that aperture; but the reflector, thus stopped 
down, was under the disadvantage of having too 
large a flat (Iain. diameter) for this contracted 
aperture. eve a din. refractor would have 
shown the companion last night. 

Shaftesbury. T. Perkins, M.A. 


ORIGIN OF OOMETS. 


1243 12.]—As this problem has yet to be solved, I 
may venture on starting what, as far as I know, is 
a novel idea, and I do so with some little confi- 
dence,since it seems to fulfil certain conditions. 
Space is intensely cold, and if there is moisture 
an space, there would be ice in s Why should 
Da comet be an poebere: a , from being more 
or less transparent, ‘woul the sun scarce 
affected by his heat ? is 

Meteors are of earthy substance. Why should 
not comets be of watery matter ? 
June lst. J. D. 8. 


COMETS AND METEOR BRINGS. 


(24313.]—My remarks, as summarised in the 
report of the last meeting of the Live l Astro- 
nomical Society (ENGLISH Mxcuanic No. 1,052, p. 
254), do not quite convey the meaning I intended. 
My criticism of Mr. Sutton’s paper was not sug- 
gested by any desire to endorse the theory pro- 
pounded by Mr. Proctor, that the various groups of 
elliptic comets were originated by eruptions from 
the larger planets of the Solar System near whose 
orbits their aphelia aro congregated. purpose 
was more to show that a comet or mass of. meteoric 
particles revolving in a closed orbit might be ex- 
pora to form a ring in process of time. The reso- 

ution of a comet into a continuous stream of meteors 
may, of course, be a work of man es, and 
. by natural processes, all ‘a which 
will hardly have been Tay considered in the 
inquiries hitherto directed to question. If the 
individual fragments of the group were in orbits of 
much the same shape, the differences in perihelion 
distance would mean a difference of periodic time 
(i. e., the interior Lele of the orbit would con- 
stantly gain ground on the outermost particles), and 
thus at each revolution the relative displacements 
would go on lengthening the mass until the com- 
lete ellipse is formed. This accords with what 
mentioned, that comets might possibly have had 

a derivative source in plane eruptions, and as 
our able correspondent, ‘‘ W. G. E.,“ remarks in 
(24274), p. 277, there is nothing to absolutely 
megative that supposition; ‘‘ but whether the total 
mass of me say, in Tempel’s meteor comet, 
might not be so great as to render its planetary 
origin improbable, as Mr. Sutton supposes, it is not 


easy to say.” I think that Swift-Tuttle’s comet 
III., 1862, and its associated system of meteors (the 
August Perseids) forms an instance even more sig- 


8 | nificant than that cited by W. C. E.” This stream 


is vastly greater in breadth, is more evenly distri- 
buted, and extends to a far more remote distance 
than the Leonids of Tempel’s comet. Its width 
must be some 35,000,000 miles, and its aphelion 
distance lies far beyond Neptune, while the aphelion 
of the Leonids is just outside Uranus. The latter, 
though forming a continuous stream, are thickly 
grouped near their derivative comet, and are very 
thinly represented along the greater part of the 
orbit. In the case of the Perseids, we have a very 
rich shower annually, and this, taken in conjunction 
with the exceptional breadth of the system, and its 
distension to a very remote distance, prove it to be 
one of immense extent, and of such character to 
suggest an origin in some other cause than that of 
a mere planetary eruption. It is true that the aphelion 
distance (48 6) of this stream and its allied comet is 
situated much beyond the orbit of Neptune, and 
does not, like the comet of Tempel, and many 
others of shorter period, nearly coincide with the 
distance of a known planet; but I suppose there is 
no material reason for assuming this to mean 
a difference of origin, especially as there is a doubt 
as to the exact time of revolution. 

The April meteor system, which, if really pursu- 
ing the same orbit as Thatcher’s comet I. 1861, 
has a period of 415:4 years (Oppolzer), and at the 
aphelion distance (110°3) is at an enormous interval 
outside the bounds of our system, unless, indeed, 
the supposed trans-Neptunian planets of Prof. 
Forbes extend its limits to an almost inconceivable 
degree. The meteors from Lyra form a very 
narrow stream, and there is evidence of its con- 
tinuity ; but observations must be maintained for 
several centuries before the fact can be demon- 
strated. 

As to Biela’s lost comet, and the slow meteors of 
Nov. 27th, radiating from Andromeda, it is ques- 
tionable what has become of these phenomena. 
Next November ought to definitely settle the point 
whether the meteor shower has been so disturbed 
by planetary perturbations as to have finally with- 
drawn from the region of the earth’s orbit. On 
one of the nights during the last week of the ensu- 
ing November, there may be a splendid display 
of these meteors, as the conditions are very favour- 
able; but, of course, everything depends upon 
whether the condensed part of the stream has pre- 
served the same orbit since the observed rencontre 
of Nov. 27th, 1872. For myself, I do not antici- 
pate any great revival of the shower, my opinion 
being, after the negative results of 1879, that the 
orbit has been much changed. 

Mr. Proctor has ably discussed the phenomena 
bearing upon his hypothesis of „ comets; 
but it is difficult to comprehend the matter in its 
entirety, and to give proper weight to all the ele- 
ments affecting the question. It is certain that 
before any hypothesis can be definitely accepted, 
there is a pressing necessity for further observa- 
tions, especially of meteor showers and their vary - 
ing richness from year to year. The successive 
returns of periodical comets also require much 
public investigation, i as regards their 
probable decadence, and the orbital and physical 

s to which they are commonly subject. 
Questions affecting their origin and the probability 
of their dispersion into meteor orbits hardly admit 
of satisfactory settlement, as nearly all the evi- 
dence we possess concerning them is of compara- 
tively modern date; much of it, indeed, quite 
recent. W. F. Denning. 


SUNSPOTS. 


[24314.]—I OBSERVED the extraordinary, large 
spot on the sun’s diso on the 26th. It was a beau- 
tiful sight. Since the 23rd it had thrown a bridge 
across the centre, and one half had the appearance 
of an Indian’s club, broad at the top, and tapering 
toa blunt point at the bottom. The penumbra 
was uD y striking, as there were several streaks 
sloping towards the nucleus. To me they appeared 
as though they were portions of the photosphere 
which were being sucked or drawn inwards, which 
forced the im ion on my mind that it was a 
tremendous whirlpool. At one time I noticed a 
violet hue encircle the whole of the spot, but it did 
not last more than four seconds. I was using a 
ruby-coloured sun-cap, but cannot account for the 
violet tinge, as I have never seen suc} a tinge of 
colour on sunspots before. Was it the fault of the 
eye or the telescope? Those of your astronomical 
readers who took holiday from their observations 
on the 25th missed a treat. The spot was visible to 
the possessors of aang but a piece of smoked 
glase on Saturday, the 23rd. 

5, Rownsley-street, Leeds. D. Booth. 


THE MOON’S DISTANCE. 
[24316.]—Is it possible to explain to a non- 
mathema reader the way in which the distance 
of the moon is ascertained? If, for instance, a 
moon or other globe subtends a given angle, that 


alone would not give its size unless the distance 
were also known; nor vice versi, because a body 
at twice the distance if twice the size would sub- 
tend the same angle. In the case supposed neither 
size nor distance can be predicated, and we need 
one of these, in addition to angular measurement, 
to ascertain the other. Essex Olod. 


THE OASSEGRAIN. 


24316.J)—I am glad to see the letter of 
4% A. S. L.” (24278) upon this subject. It wants 
looking into in a thoroughly mathematical and 
practical way, and settled once for aver—i.e., as 
to whether a Cassegrain with a spherical convex 
and a suitable elliptical concave will give defini- 
tion equal to a 8 Newtonian, or near 
enough to it to satisfy those who prefer the Casse- 
grain form of reflector. To this end the suggestion 
of A. S. L.“ is very good, it being cal, if 
only our mathematical friends will calculate the 
eccentricity of the ellipse, or give usa rule to do 
it. Then we could put the pinhole, as it is called 
in testing, in one focus, and the shutter in the other 
focus, and work eur concave so that the shadow 
comes on all over alike and goes off the same ; or 
we could use stops, and see if all the rows were 
the same in focus. Thus we should get the ellipse 
absolutely ; or if the further focus would be too far 
off the concave to be tested in our testing chamber 
—in my case thisis my cellar, where I have about 
30ft. of testing space—then our mathematical 
friends could calculate for us at centre of curvature 
(so-called), or give us a rule to do it ourselves. The 
aberration of the zones of the ellipse. I divide 
my mirrors into six equal parts; five I calculate 
and test, and the centre we can ignore, as the hole 
would be there. Then we could test in a 
double.the focus for parallel rays of the ellipse. 
All this would be as easy as the testing of the 
parabola for a Newtonian. Now, I am not much 
in favour of the Cassegrain, though I believe 
it is a far more practical form than the Gre- 
gorian. Nevertheless, Ishould be glad to help any- 
one in the testing of the mirror of either form, and 
I hops all will feel free to make use of my ces. 
The cost will only be the carriage, and then certainty 
will be obtained, and the value of the Cassegrain 
form with a spherical convex and suitable elliptical 
concave will be proved once for all, and it 
would be a real kindness to all after comers to settle 
this question, and I wonder that those who like this 
form of reflector do not set about it in this way, 
instead of, as A. S. L.“ justly puts it, At pre- 
sent a tedious process of trial and error has to be 
gone through till an approximately correct result is 
obtained, more by chance than by knowledge.” It 
seems strange to me that those who spend a lot of 
money upon this experiment should waste their time 
in this tedious process when a certain and qaick mode 
is at hand. I hope our friends who like the Cassegrain 
form will not be offended at my remarks, as they 
are not intended to grieve, but to urge to a saving 
of time and money too, and to a certain way o 
settling this vexed question. 

I feel sorry, like A. S. L.,“ that Dr. Royston 
Pigott’s articles on the Cassegrain are not continued. 
I had hoped the Doctor would have given us the 
result practically of his experiments on his large 
Cassegrain, such as to the definition, &c., and as to 
whether he thinks it will ever equal the Newtonian. 
There are great advantages, I udmit, in the Casse- 
grain, but there is one disadvantage İ have noticed 
in all I have examined, and I am sure “A. S. L.“ 
and others, and myself as well, would like to know 
from the Doctor how far he has succeeded in over- 
coming it—viz., the getting rid of the stray light 
that enters the eyepiece with the light reflected 
from the convex. The light passing by the convex 
from the sky near the object under observation will 
enter the eyepiece at very nearly ne same anglo as 
the light from the convex, and I have al ways noticed 
the absence in the Cassegrain of that dark back- 
ground that enhances the value of the Newtonian 
form. May we trouble the Doctor for information 
on these points? Iam sure A. S. L., who from his 
previous letters evidently prefers the Cassegrain, 
and others, I have no doubt, would feel greatly 
obliged to the Doctor for anything he can give us 
on these pomu, H. A. Was 
Addenbrook Villa, Love-lane, Stourbridge. 


HIGH POWER OPERA-GLASSES. 


(24317.]—Ow the day on which ‘‘ Montmartre’s ’” 
letter appeared I sent an order, with cash, for one 
of the powerful opera-glasses. The cash was re- 
tained; but a request was sent for the ticket 
number, which I forwarded to Montmartre,” who 
had given his address, begging him to do the 
needful. In consequence, I one of the glasses 
within a week of the announcement; but any 
other friend’s ticket number would have done as 
well. Indeed, at the storesat which I have had 
tickets, they seem pretty well satisfied with any 
number of about five figures. Ido not remember 
figures well, and, when asked, I boldly give the 
number as well as I can remember it. It may be 
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right, or it may be wrong ; but it always seems to | all 
pagema cate ome 
I like the very much indeed; but I have 


is 
g best ma 
not used it inside a building, where I think it | glass tubing, like steam - gauge tubes; there being 
would be most useful. I lent it to a lady, con- | no centre, 
fined to her room for some weeks, and it has been | fit the curve of the lens. 
the greatest interest and delight to her. I could} The figures 
seo the flowers coming out as well as if I was in the 


garden was her testimonial, and, I think, a pretty | plane surface made before its margin is removed. 
graphic one. S. B. D. |Ì will attend to the plane faces in my next paper. 
In the figures the outline shows the glass circle ; 
POWERFUL OPBRA-GLASSES. 
[24318.]—I sez by G. Dickson's letter in last] F£ / C 3 EIG . 
week’s E. M.” that he cannot obtain in England — 


the high-power opera- glasses alluded to by“ Mont- 
martre’’ ; and as other readers may like to test for 
themselves these much-talked-of glasses, an optician 
in London has obtained a set of the different sizes 
and they are now on view at the addrees advertised 
on fron page. These can be tried side by side with 
glasses co cted in accordance with the results of 
an experience extending over a od of 30 years 
not in a limited way by merely looking at le of 
short distan ces, but in 


N 


W 


various size at com tivel 
pal A laces tho shaded parts show what remains as a lens when 
Wimbledon, Shesburynees, pees poea. p _ pe other part has been removed. I have used a 


, Ko., where the 
atmosphere has a curious effect on glasses dispro 


i as it shows the process better. Figs. 3 and 4 are 
PT cnet cn, sly endorse . Experience’s’? | on the iron chucks, and ö on the glass tube. 
recommendation to rs a before you buy ” such (to Bob. Orus. 


my mind) unsatisfactory glasses, for they are RA 
thing bu pleasant to use with such a limited field 
of view, and, with the exception of the large one, 
have nothing remarkable to commend them in the 
way bie power, and the latter is behind, in power and 
definition, the first size new form of wide-angle 
binocular telescope, which is less than half the size, 
and therefore more convenient. 

I was very glad to see that an authority like Mr. 
Nelson laid stress, in his article on Terrestrial 
Telesco the “E. M.” of May 21st, on the im- 
portance of considering light and field before power, 
and what holds good with the hand is 
doubly important with a binocular, which generally 
has to be used quickly, and is required primarily 
to give clearness and an extensive view of landscapes 


* New Wandsworth. 


THE MIOCRO-OBJEOTIVE. 


[24319.]—SELECT a bit of the clearest plate-glass 
about zin. thick, not less, and cut it zin. square; 
nibble the corners away to make it round as possible, 
and fix it with ewar on an iron chuck. 
Grind one side to an inch radius curve, reverse it, 
grind the opposite side to the same curve, and we 

ve lin. focus biconvex of zin. diameter. 

The iron chucks I use are made of any convenient 
bits of round iron, screwed to go into the lathe- 
nose, or occasionally I run it in a drill-chuck ; but 
I er the former plan. 

chucks must be turned true and flat on the 
face, and be the same diameter as tho lens when 
finished—in this case żin. 
pproimataly lenticular by gris diog on a lap with 
a y on a 
„ OF on a grindstone and nhhed A the 


hair and Spring Key System,” and the following 
sketch and decaripbion will, I i 


G. R. Baker. 


4 Locomotive’? and your rail 
Tho difficulty 


of the strong curved 
— N the web of the rail 
W o ends press we : 
Tt a opodal forms of chet be used, Uke teat shown, 
the contact surfaces of the spring key, and its abut- 
ment on the chair, would be so shaped as to com- 
bine convenience and cheapness of uction with 
secure locking ; but the g is, of course, applic- 
able to any ordinary chair te the shape of which 


the bearing of the spring coan be adapted. The 
latter has sufficient elasticity to allow of its being 


of 
common stuff if to make a simple lens ; but if I mako 
an achromatic I hollow outa piece of flint glass 
T ereby ‘‘ killing two birds with one 
0. 
The piece of flint glass should be at least fin. 
diameter, and be secured to a ohuck like the crown 
lens, and when the two curves are true in 


they may both be perfected in the fine grinding b 
running the convex and concave in the athe alter 
nately until both are N fined for polishing. 

The lens in the hand is not to be kept still and 
concentric with that in the lathe, but be moved 
over its surface with a circular motion of the hand 
through 30° or 40° of aro in all directions. 

The finest grinding can be done with washed | the 
only, instructions for getting which have 

5 Be. ten . 


{24821.]—I Haves been much surprised at the 
statemen 
crank-axles. In the first place, it is news to me 
that cranks are made the wrong way of the grain, 
and it is also the firat time I have seen the state- 
ment made that they mostly break across the web. 
I could fill a page of Ours with sketches taken 
from broken cranks, not one of which had so broken; 
and as to the twisting business all I can say is, that 
if a smith made a crank in the manner described 
(grain wrong way and twisted), his first would be 
his last (for me), at any rate. And I think loco. 
superintendents and ers are too wide awake 
to allow such rubbish to be palmed on to them. 
During an experience extending over more than 20 

ears, E have never seen but three cranks that had 
n twisted, and they were all one make, and 


‘The concave curve must be ground so as to ex- 
tend to the edge of the disc of glass, so that v of 
the polished curve may be ground away after- 
wards: for that mach of the margin will be faulty 
and useless. 

The convex will also lose about that amount in 
grinding, and if it be desired to get a lens which 
Will be good to the edge, and also to have that edge 
as thin as possible—a knife edge—the surface first 
finished must be supported by a glass holder 
(instead of iron) ground to fit it; then the second 
lene surface must be ground and polished as desired 
(holder and all), and when finished and removed 
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errors are in the holder ; but the lens 
for these holders is stout 
ey are soon ground out on the end to 
will make all clear about the removal 
of faulty margins; but the concave must have its 


rather than 


trust, interest 


made by various correspondents in re 


were carefully wrapped up in tar cloth and sent 


back again, with a statement of their faults, and a 
est that the firm should not send any more 
tey Sere not receive 

uence. 3 

years ago. riy-made crank there is no 

grain, or it is mada ont of the best-use iron, and 
7 ed under 

. until it is impossible to find 

W way the grain is; or, in other wo you 

could not And a way in which the iron wond — 

another. I have myself cut 

a crank and bent them into a ring , and yet 

showed no sign of cracking; and the slabs 

removed from the crank throws (in the 
machon have been subjected to severe 

- tbey were weaker one way than 
another. And, er, I witnessed some tests that 
were made of cranks that had been running, ard 
were broken under the steam hammer, and only one 

3 of re six or seven, broke „ 

en as to twisting, there was no e sligh 
eceasity for that, as each throw was built up and 


n 
welded in its position. , 
And now for periodical examinations. 
say I have the greatest faith in these if done by 
experts, or men who know what they are looking 
for. The Midland Railway Company have 
had these systematic ns and with 
results; and I say it to their credit, ney take every 
5 to prevent accidents through b ; 
ut I remember an instance which will show that 
flaws are not always to be een. I oa 
a crank and I felt a strange preeentiment thet 
was not sound, and after 5 ng double the time 
on it that I did on others, I got a powerful glass to 
it, but not the least sign of flaw could I find, and 
et it broke the next trip but one; it broke across 
the web. I most certainly recommend hoops ; the 
G. N. R. used them years ago, and the M.R. are 
using them of late; an engine will sometimes come 
home with the hoop when she would have had to 
be fetched home if she had not had it. | 
In conclusion, I should like some of our practical 
readers to take up this question, and if are 
any crank makers among them, let them ont, 
and I am sure good will be done by so doing: but 
the worst of it is that a many who write are 
not practical, and hence a deal of chaff and bat 
little wheat. Original Lochstitoh. 
LATHE MATTERS. et 
(24322.]—I a screw has been cut with a milling 
tool, and ed up with a revolving lap, made in 
shape to conform to the curve of | o thread, the 
ace to the eye of an expert using a j 
will indicato such a mode of finish. If isa 
true method, there is no need to disguise or alter it 
by any after-operation, 
In this discussion, when it has been shown ool; 
5 er aere nes _— paea of Ta in 
the conditions, an e practice active 
of error, the resource is to seek 5 in 


verbiage. In 
drels with soft 


* 


ground toform. I have a frictionless arrangemen 
or 


ears 
Leckwards and forwards, as there is no 


Ving 
cutters any further. The original error is sought 
to be smothered and hidden by a mass of unread- 
able ‘terminology’? and endless repetitions, 


10-ton 
ded steel 
cones and collars. The mandrel may, as ho says, 
have been of Yorkshire iron, casehardened, but 
both in the nose and conesit was file-proof. When 
running at a high speed during polishing work, the 
man would sometimes jam instantly and stop 
without warning. I therefore drew it out to see if 
anything had gone wrong. The cones and collars 
were aa bard as could be, with a superb mirror-like 


of mandrels that a competent 
workman could make so that when screwed into a 
test chuck, the free ends would run quite true— 
surely Mr. Hinescan do this. If not, of course he 
is entitled to one vote against its practicability. An 
error might arise in the ardening ; but I do 
not admt that with proper precaution this need 


occur. 

The Berlin lathe-makers that I referred to are 
not unknown,” but are in an extensive way of 
business, and any young mechanician who can 
manage to make a start with a lathe of the first 
maker, complete with all its clever milling and 
wheel-cutting arrangements, which specialy adapt 
them for his work, considers himself set up for 
making a home living. I much dislike anything 
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in the way of indirect or gratuitous advertisement. | acquainted with the principles involved, and so able | sizes of all the parts, except the needles and coils, 
When I stated what I Knew to be a fact—that | to work it out themselves, which I would invite an way be increased with advan . 
certain lathe-makers used diamond turning tools | of your readers interested in the matter to do; an round wooden stand, Sin. eter, in. thick, 
for cutting hard 1 I first met with a flat con- | I submit Sir, that it would be only fair to all oon- | has a oore turned in its u surface to hold a 

from one whose knowledge in the matter cerned, 11 any of your correspondents, who may | glass e, 7in. high and 4in. diameter. Three 
is shown to be nowhere. I was then enged | think of writing to say my figure is incorrect, to evelling screws are next made. Three pieces of 
to name any maker; then accused of making | satisfy themselves on the point before doing so, | brass rod, y,in. thick, have a screw. cut on 
paltry excuses. I am next taunted for having | either by drawing as indicated above, or by means | them, and are forced tightly into three wooden 
one so. Very liberal-minded, - Mr. heads. The screws work in three equidistant holes 
Hines knows nothing practically of the use of | drilled and de the edge of the stand, and 
diamond cutting tools, and is therefore no authority. opposite to the support described below. 
Their application will be an increasing one. the bobbin: Get three pieces of wood, 24in. long 
the ever enduring ruby file for hard steel, known and from fin. to lin. wide. Two of the pieces are 
to the watch-pivot turner, we have advanced to din. thick, the other ain. thick. Two lin. holes 
the wheel-cutter furnished with shaped ruby teeth are drilled in each in the middle of the width, the 
used by the Waltham Watch Co. (first noticed in a centres of the holes being 1łin. apart. In each of 
recent leading article in this journal). The first the thicker pieces a slot is made almost joinin 
cost ef this cutter would be very great, but it would 9 these holes, ljin. long, jin. wide. Two rods o 
probably operate for years without the necessity of wood, 1fin. long, jin. diameter, are pushed through 
resharpening, which, from its frequency, makes the 6 1 these holes and glued. The two thicker pieces are 
steel cutter a troublesome tool to maintain. With on the outside, the other in the middle. There are 
these remarks I leave Mr. Hines in the position thus two „Hin. wide, between the inner 
that his own letters have placed him. ieces and the outer piece. These spaces are filled 


F. H. Wenham. 


I“ Voran” is quite right in 


calling a diagram 


P 

considerable blot, and the other, for the most part, 

of a crooked line. I dare say they are just as 
em. 

The groove ahould have been a very o in- 
closing about 85°, with ectly straight aidui for 
about two-thirds of the depth of out, and rounded 

one-third. The Figure 2, of a 


for the remainin 
9, shows better, bein something 
i ry rough sketch” I have no 


sharp V groove in the vious line. 
I should have been suspected of magical arts had 
precisely stated on p. 237 what I meant by 


the file the you take a 


I more 


file 
wo 


ped lass 
manner of files in smoothing the so-called ‘‘ Eliza- 
bethan twist” work. . 
As I had the pleasure of a visit from Dr. Ed- 
munds on Whit-Monday, and we occupied our 
t 


in 
tha 


office for anyon 


his 9th para- 
J. K. P. 


THE PRODUCTION OF SOREW- 
THREADS. 


24324.]—Y correspond 
imita a (24263) to e erde 


I now send another ampie Waldi will, I trust, 


Fig. 1 represents a cylinder with a screw-groove 


cut on it, Fig. 2 PEE pt ho groove 
taken horizontally. Line A E B is then, as ore, 
the angle at which the cutter would be set to cut 
such a groove. C ED is then the cutter’s axis. I 
assert that Fig. 3 is an exact 
representation of asection of the groove taken along 
line © E D, so that the point E passes through the 
axis of the screw. In my previous sketch I slightly 


ary gli the distortion for the sake of clearness 
but I have not done so here. i 


I say again that for this reason a revolving V- 
cutter, or lap, tho sides of the V being straight 
lines, used in the way Dr. Edmunds bas e lained, 
must produce a screw-thread with hollow sides. 

Fig. 3 is obtained, not by any mere guess- 
work. or viewing of the matter in the mind’s eye, 
but by the ordinary rules of practical etry and 
projection, which enables one, when © views of 
a y are given—viz., side elevation, end eleva- 
tion, and plan (drawn, of course, in parallel pro- 
jection), to obtain any other possible view or section 
with as much accuracy as if the result of a mathe- 
matical process. 

I thought of sending you, Sir, a full description 
of the method of obtaining Fig. 3 by projection, 
but found it would take up too much of your 
valuable space, and involve a good deal of engrav- 
ing. Most of your readers, too, are probably 


now confident) 


you | would not be great in screws of large diameter an 


r 5! the whole matter with a ol 


Pith 20 or 22 silk-covered wire. 


out. re is then a een the 
pulled out. There is then left a space between th 
coils to lower the needles into. The bobbin is then 
fastened centrally to the base board by two brass 
lugs. Two holes in the board are drilled. The 
ends of the wire are passed through and led under- 
Tale. “Sin, card graduated in d and cut 
a Shin. ; ua n degrees, ou 
a slot 1 zin. long, ,4in. wide. This slot should be 
along the line Tang tho two 0° divisions on the 
card. It is then fastened centrally on the coils by 
two small brass screws. The support for the needles 
is made of brass rod, ;%in. thick, 8jin. long. It hasa 
screw cut on the bottom end, and is screwed into a 
8 eye is hole in the base board. This hole is about zin. 
conclusion | from the groove for the shade. A piece of the card 
outside one of the 0° divisions has to be cut away to 
pass up. About 6łin. from the 
rod is bent at right angles, and 
when in position overhangs the slot in the card. At 
a point vertically above the centre of the card and 
coils a hole is drilled and tapped, through which a 
brass screw works vertically. Its use is d 


below. 
The needles are made thus: A piece of thin brass 
and zin. or less wide, has 


sheet about lin. long 
cemented to it by varnish two parallel pieces of 
etised watch spring, lłin. long, and Fon fin. 
to 1 . a The north 5755 of one needle must 
o other. The brass strip 


ats | 


of a 5 model, as the mind? 


to arrive at a correct 


The distortion shown varies in amount as the 
tangent of the angle of the pitch, and, therefore 


small pitch, but even then would be en 
taken in conjunction with the o 
is uired 
iarity of the work, the 
for instance, 
Canmore: 


be over the south pole of 


CUTTING SCREW - THREADS : 
OUTT is at right angles to the 


WITH 
A REVOLVING BR. 
fibre, 


24325.J]—I¥ I may be allowed a few words on 18 


ul much-debated subject, I should like to remark 
on“ Hadah’s”’ letter, p. 235, that it really explains 
earness and 1 ity of 

which some of us would do well to try to 

imitate. The surface of a V-thread is a ruled 
surface,” i.o., can be generated by a ht line ; 
there should, therefore, not be much di 
in settling (theoretically, at least), 
cutting-wheel, which has also a “ ruled surface ” 


erated by a straight line, should be applied. so 
e eee to other 


uch 
only along one straight line. 
having the curved line called a helix 


till 
t, and then adjust 
es swing freely in 


o week, at 


G. Bowroa. 


ing the first four evenings of 
A NOVEL OLOOK. 


dress given below. 
96, Crawford-street, W. 
oer 7, d falonta pace ts 
r „P. 282, the follo p p 
a paper on Horology in Chambers'’s Information 
for the People, published in 1857, will show that 
“G. G.’s idea was anticipated at least 28 years 
o: In another, the dial formed the brim of a 
plate, filled with water, in which swam a tortoise, 
turning marvellously with the hour, and ever 
even pointing towards it by magnetic attraction, as 
everyone would now ily conceive, and this 
favourite idea was varied by many other simple 


contrivances.’’ 
Birmingham. O. F. A. Underwood. 


„Fig. 3 
chat the 


EVOLUTION. 


[24328.]—A “‘ConvenT FROM THE THEORY oP 
EvoLvurion makes a statement at the head of his 
letter whioh is rather too positive, and which makes 
his following words, ‘‘some who know so well,” 
look rather ridiculous (and this applies still more 
to a subsequent statement in his letter). 
see why life must have been a of evolution 
in order that evolution should exist, neither does 
the Convert ’’ tell us. Why may not life be the 
cause of evolution? The following words, habit, 
custom, and necessity,” of his letter seem to me to 

upposs life. Tlie second question he asks might 
tea ed in hundreds of cases of everyday events, 
which I think even he would admit are not special 
creations; but which he, nevertheless, cannot 


explain. 1 
1 should like the Convert“ to distinguish in 


right angles to the 


les 
ordinary V-thread, to cut whish 
the lap or cutter must have its axis at right 
angles to the rake of the thread,” as Hadah’’ puts 
it ; in other words, the axis of the cutter must be 
parallel to the plane of the describing angle, 
4 0 A. 


ASTATIOC GALVANOH ETER. 
24326.]— TRR galvanometer described below is 
suitable for use with a Wheatstone’s bridge. If 
roperly made, one cell will give a deflection of 
0° amd upwards through 1,000 ohms. The sizes 
given are those of the smallest I make; but the 
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. —— — — AND WORLD OT CONLIE —— — 


his next between “ evolution of life itself, ‘‘ spon- 
taneous generation,“ and “ special creation.“ One 
of these terms has no meaning at all for me, and 
We do not 
know what life is, and until we do I don't see that 
we can tell whether it was originally ‘‘ evolved ” or 
4% spontaneously generated or ‘‘ specially created,” 


the other two seem to be synonymous. 


or has existed as long as matter itself. 


The Convert ” also asks, ‘ What need even for 
sexual arrangements?’’ This may be asked with 
regard to special creation ” ; sexual 1 
creation than to evolution; for if ‘‘ evolution of 
life from elements is certainly more simple than 

‘special 
not ‘‘evolu- 
tion and reproduction? more compatible than 
“ ial creation’ and reproduction? f And 
in saying that evolution of life from elements is 
certainly more simple than the reproduction ” which 
does go on, the Convert seems as likely as any- 

one to answer his first question (since he knows 


seem to me to be more unnecessary to 8 


reproduction by complex processes, is not 
creation simpler than either? 


so well ). 
The Convert gays, The truth is, the theo 


of evolution is thoroughly unscientific,” which is 
t Darwin was thoroughly 
I wonder the Convert was ever 
influenced by the speciousness of the theory.” 
is known to be true, therefore the 
‘Ca scheme of suppositions” as the 
other; and if the method is a novel ” one that is 
nothing against it. As to ‘amputation of argu- 
ment,“ I think this, like many other of the Con- 
vert's statements, applies to both sides, and 
some who should know 
Whether 


something like sayin 
unscientific. 
Neither theo 
one is a8 mu 


€“ random assertions o 
better“ have been made on both sides. 
rudimentary organs are perfecting or the reverse 


it is evolution, and, therefore, real evidence.” 
7 ken of seems to me to extend 

the theory of evolution if anything, and not in any 
hope the above 

doa 
little towards reconverting the Convert,“ and 


shall look forward to seeing another letter from him 


Lastly, the unity 
way to disprove it. I sincerely 
contains ‘‘some common sense, and will 


soon. Orumby. 


EVOLUTION. 


124329.]J—“ F. W. H.” in letter (24282 
begs the entire question, when he asks 


existent, even in a latent state 


I go back to what is called the first simple organic 
form, and I say that that form contained in a 
latent state all the multiplex characteristics, struc- 
tural, as well as mental, which have since then been 


in existence ; or else, it did not. 


On the assumption that it did, evolution is a 
ible explanation of nature as we find it; but 


en, the march has been retrograde, not progres- 


give. From an apparently simple physical form, 
et nevertheless, an inconceivably complex one, we 
ve, during the life-history of this planet, been 
marchin g towards forms structurally more onp 


none of which, however, contain in so concentra 
a 
mental, which the original form 


* 2 e 2 


I repeat, that it is Frecnosivable that this first, so 
called simple organic form, could have held latent 
within it, all the characteristics, physical as well as 
mental, which have existed or are now in existence 


Demoen simple protoplasm and adult mán. 


. W. H.” invites me to the consideration of 
embryology—a study which Ihave not altogether 
neglected, where, we have an infinitely small 
or of protoplasmic matter, evolving within the 


space of 20 years, a perfect adult man.” 


I confess it is sufficiently embarrasing to conceive 
how such a small speck (not infinitely small) of pro- 
toplasmic matter can contain latent, the diversified 
characteristics of one adult man; but how sucha 
emall speck of protoplasmic matter can contain 
latent the diversified characteristics, physical as 
well as mental, of all men, and of every organic form 


which exists or has appeared, is, to me, unthinkable. 


On the other hand, this first organic form or 


protoplasm may not have contained latent all these 
characteristics. 

It may have contained some, or a few, which, 
for convenience, we may designate—those of its 
own species. 

Now, what I was anxious to point out in m 

letter (24256, page 257) is, that evolution? 
claims as a necessity (the agency of which, or the ex- 
planation of which, it cannot elucidate further than 
to say that it is something outside of natural selec- 
tion) that new and previously non-existin 

characteristics do, from time to time 


sonify it, and refer to a creative pore; an when 
we say ‘ evolution does so-and-so, we personify 


p. 279) 
«how can 
any man know thata ‘ qay is not previously 


egree the essential characteristics, physical and 


it, and refer to the protoplasmic matter itself, with 
its latent qualities, or else —let others correct me— 
For the sake of 


to the struggle for existence. 
sense, this fact should not be lost sight of. 


reason is to have fair play. 


th 
non-existent qualities which evolution” re- 


uires but cannot explain, can have been brought 
into existence. He ought to have observed that 
remarks were directed solely to organisms, 


m 
when I spoke of the appearance of new and pre- 


viously non-existent characters, and that I did not 
even suggest the appearance of totally new matter 
which previously had no existence, or something 


out of nothing.’ 


The artlessness of ‘‘Crumby is truly refresh- 
ing, and the example he affords of working up to a 


many on either 
eT think if 


preconceived theory is typical of 
side of the question, when he says, 


‘P.’ studies the chain of existing and fossil crea- 
tures known, he will find that there are no very 
greater than others, 
reason for rejecting 
the theory for them, even if they are inexplicable 


great gaps; some be 


ps ma 
but I don’t think : 


atis an 


from an anatomical point of view.” 


Let ‘‘Crumby’’ and those whom he represents 
go to the root of the matter, and explain to 
„ Ours” how new and ‘previously non-existent 
organic forms or varieties can have come into 


existence without“ creation.“ 


I ask this the more readily because Crumby ”’ 
revious 
rought 
respectively 
H. B. F. 


disagrees with me in my statement, that 
discussions on this subject seem to have 
the disputants back to where they 
started from. 


[24330.]—‘‘ PRE- ADAMTTE ” seems to be in a fog, 
as the rest of the world was when he came into 


being,“ or when the final step (? is it final“) 
in his evclution was taken. He must give it up 
as a hopeless conundrum. If he gets away from 
his wicket too soon, he is stumped. If he remains 
humbly waiting for the next ball, he is bowled out. 
Evolution seems to have required from eternity ” 
to arrive thus far, and toneed to eternity to com- 


plete itself. Will it evolve itself from nothingness 


to nothin 


ae ess, and then, winding itself up, begin 
again 


t is too deep for Pre-Adamite. 


PA marae says (“ Pedigree of Man,” 
p. 33): „The first of these two inquiries, that as to 
the first appearance of living beings, can only be 
decided pope by proof of the so-called arche- 
biosis, or equivocal generation, or the spontaneous 

roduction of organisms of the simplest conceivable 

ind. Such are the Monera, Protogenes, Prota- 
mæœba, Protomyxa, Vampyrella, exceedingly simple 
microscopic masses of protoplasm without structure 
or organisation, which take in nutriment, and re- 
promin themselves by division. Such a Moneron, 

iscovered by Huxley, the Bathybius Haeckelii, 
appears asa continuous thick protoplasmic covering 
at the bottom of the ocean, in depths from 3,000 
to 30,000ft. 

It is true that the first appearance of such Monera 
has not, up to the present moment, been actually 
observed; but there is nothing intrinsically im- 
probable in such an evolution, &c. 

Further on (p. 34) Haeckel puts the case in a nut- 
shell—viz., it is substitution: ‘‘In the place of an 
arbitrary act of creation, we have a necessary law 
of evolution.”’ F.W. H. 


EVOLUTION—TIME TABLES. 


[24332.|—“F. W. H.” (letter 24282) is right 
in nana idea that something can be made 
out of nothing to be mere nonsense ; but he should 
remember that the Christian definition of creation 
is that ming which are seen were not made of 
things which do appear” (Hebrews xi. 3), which 
implies that they were made out of things that pre- 
viously were invisible; and surely in these days of 
the ps pe of gases such a statement cannot be 
r ed as ‘‘ unscientific.’ Whence those invisi- 
ble things came is another question, and has nothing 
to do with Darwinism. 

Printing p.m. hours in thicker figures than the 


a.m., or vice versd, would be a far better plan than & 


going on to 13, &c. The hour meant would be 
seen at a glance by the most hurried traveller. 1 


THE NEW TIME. 


124333.]-—WILL you allow me space for a short 


comparison of the merits of the present and pro- 


Further, it is, in my opinion, desirable that in 
discussing such subjects, preconceived theory or 
belief should be, as much as possible, laid aside, if 


If F. W. H.” had been so guided, he would 
not have imputed to me, in the closing paragraphs 
of his letter, sentiments which I have not either 


ed methods of marking the time? I have put 
own, as far as I can see them, the reasons for and 
against the new time, and leave it to your readers 
to draw their own conclusions. 

In favour of the new system. Ist. That the new 
time is more scientific and accurate than that at 

resent in use. 2nd. That it would form a basis 

or a universal time. 3rd. That railway time 
tables would be more simple and less likely to be 
misunderstood if the 24-hour notation were used. 
4th. That a few people—perhaps one in ten thou- 
sand—are in favour of the change. 

For the retention of the present method of mark- 
ing time. let. That the present system is more 
ow. 

of one syllable in- 
be required 
under the new system, is 
so in writing. That th 
simple and easy to read as the 12-hour one ; watches 
and clocks showing 24 hours either have the 
crowded, or require extra mechanism to show the 
hour, and in either case the figures are less plai 
and cannot be seen at the same distance as an ordi- 


n dial. 
That none of the ad vocates of 


the new system 
as tothe best plan of striking the hour; the 
plan advised by F. R. A. S. would lead to much 


expense with no adequate advantage. To alter the 
AT RY dials all over the country would be a great 
and unnecessary expense, and if done only in part 
would be a great cause of confusion and disoom- 
fort. The same may be said of the clocks in 
everyone’s house. 

2. That even if a universal time in desirable, of 
which I have some doubt, the present system being 
in almost universal use, is at least as well suited to 
the change as the 24-hour system. . 

3. That with ordinary care there is no difficulty 
the times of trains starting by the ordi- 
nary ral time-tables. When mistakes do 
occur they are mostly caused by careless printing 
of the tables; under the new system a greatly 
increased number of figures would be required, and 
mistakes would be more likely to occur. „ 

4. That no one felt the least difficulty with re- 
gard to the 12-hour system until the new time 
Was proposed, and that the bulk of the people are 
not at all inclined for the proposed change. 

Lavant. 


THE USE OF COMMUNICATION CORDS 
ON RAILWAYS. — TO CARLISLE 
PASSENGER.” i 


[24334.] — CONSIDERABLE doubt has always 
existed as to what constitutes a reasonable and 
sufficient cause’? for a passenger using the com- 
munication cord on trains. Several passengers have 
at various times been fined, and consequently in- 
stances do occasionall 1 be trains are 
not stopped when they sho . My aba Soa 
2 Í is that your correspondent would have 
had . reasonable cause” to stop the train. Having 
been requested by several passengers to communi- 
cate with the company upon the subject, I wrote 
to the general manager, and now inclose his satis- 


factory reply. 
ae Clement E. Stretton. 


Saxe Coburg-street, Leicester, 26th May. 


Cory. 
4% Midland Railway, General Manager s 
Office, Derby, May 25th, 1885. 
‘Dear sir,—In reply to your letter of the 22nd, 
I think, under the circumstances, & pane 


would have been justified in using the cord commu- 
nication.—I am, yours faithfully, 


Jom NOBLE. 
‘ Clement E. Stretton, Esq., Leicester.”’ 


JERKS IN RAILWAY TRAINS. 


24335.]—IN reply to your correspondent, ‘* One 
ot “the een I may say that the jerk is 


front portion, which is retarded owing to the action 


of the brakes. „ the 
ssed buffer springs react, and the 


vans 
are forced backwards, thus causing a sudden wrench 


on the couplings. There are still many of the Mid- 


land trains running with the leak-off? form of 
the vacuum brake. This makes the effect of the 
above-mentioned jerk more serious, for as 8000 a 
the brake leaks off there is nothing to hold the 
train, and it is suddenly jerked backwards, some- 
times for a distance of two or three yards. 

It is, unfortunately, too common an occurrence 
for railway companies to run vans, horse- boxes, 
tted with a brake at the end of a train 
I have known numbers of coup- 
lings to have been broken from this cause. It is 
also a very common practice to fit such vebicles as 
the above with connecting pipes only, the brake 
itself not being applied to the wheels. These 
vehicles are then run in all portions of passenger 
trains next to the engine, in the centre of the train, 
or at the back end. The effect of this dangerous 
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practice is easily seen. In my opinion, al? vohicles 
intended to form t of a passenger train should 
be fitted with a reliable continuous brake, and this 
brake should be Applen to the wheels of all such 
vehicles, whatever their description. 

The carriage-trucks, horse - boxes, fish-vans, &o. 
on the North-Eastern Railway, are nearly all, it 
not all, so fitted, and great praise is due to the com- 

y for this reason. Unfortunately, this railway 
is one of the exceptions. 

Your correspondent has evidently read the dis- 
cussion on Jer ks in Trains,“ which took place in 

our columns some years ago. I may mention that 

o jerk there mentioned is not of the same cha- 
racter asthe above, and by no means so severe in 
its effects. In order to REN 5 from 
blame, some companies give out that the passenger 
leaves the train when in motion.” Certainly 
the train is in motion”; but this motion iù 
entirely due to their own negligence, and occurs at 
a time when the passenger has a right to leave the 
train. The sooner some companies understand that 
they cannot trifle with the safety of their passengers 
the better. Heavy in a case such as the 
one mentioned weuld go a long way towards produ. 
cing some effect. The Midland Railway Company 
are among the greatest offenders in reapect to cases 
like the above. Meteor. 


MUSICAL SCALE. 

I my 55 : mere 

uently sung the chromatic passage referre 
Ar. Hardie in his last letter on tho musical A 
(24265) for the purpose of comparing the three 
semitones contained in it, and am satisfied that the 
middle semitone is less than the other two, which 
are equal. 

Each of the intervals (GF) and (F—E) is 
& major semitone, and is expressed by 15 The sum 


of these intervals is 125, If this compound interval 
be taken from (3 ). the minor third between E 


and G, the remainder or middle interval will be 128 


156 
oe 16 2025 
which is less than 18 by 2048" W. U. 
LEGAL REPLIES. 


(24337.]—Exxcurors — SECURITIES (56345). — 
These securities should certainly be placed in a 
bank, I should say. There is no regular rule in 
such matters, which are generally arranged amic- 
ably. There coald be no legal effect given to the 
wish es of the majority. 

REFERENCES — PossEssiIONn OF DOCUMENTS (56355). 
—These references were spparently written as pri- 

te 


vate letters to the querist’s employer, in answer 
to applications from him. They are, therefore, the 


pri property of the employer as much as an 
other letter addressed to him would be, and so aa 
not be claimed by the servant on leaving. I should 
hardly think copies would be of any use, and the 
only way is for the new employer to write to the 
references over again. 


MORTGAGES—SALE—TITLE (56381).—I cannot 

see what the sons mentioned have to do with this 

rty, as far as the facts are stated. Mother and 

ter seem to have joined in the mortgage, and 

I do not think the mortgagee would have advanced 

his money without sesing that they had a good 

title. Even if there ever was any claim in the sons, 

as the sale seems to have been over 12 years ago, it 
is barred by the Statute of Limitations. 


EMPLOYERS’ Lianriity Acr (56457).—In the case 
put by this querist, I do not think that either the 
employer or the millowner would be liable. Em- 
ployers are only liable in the special cases set out 

e Act of 1880, none of which would cover this 
question, as the foreman ordering the dangerous 
work to be done was not in the master’s employ- 
ment. If workmen will put themselves in positions 
of , they must take the consequences. The 
rule of law, as to the risks of the service, is not 
altered by the statute. As I understand this case, 
the wor set to work upon machinery in motion, 
well knowing thedanger. He should have refused. 
If, however, the machinery had been sto , and 
then set going while the man was at work, he conld 
have recovered damages from the millowner. Itis 
quite a mistake fo imagine that every case of in 
gives a right of action against somebody. The legal 
maxim is certainly that for ‘‘every wrong there is 
a 5 But that means a wrong in the legal 
sense — that is, an actionable wrong, and it can gene- 
rally only be supported by proof of negligence. 


Norice To Quir—EsEcTMENT (56467).—The rent 
of the shop is not stated ; but I presume it is under 
£50 a year. If so, the querist’s best and quickest 
course is to bring an action of ejectment against his 
tenant in the county court in the district of which 
the premises are situated, and upon proof of the 
tenancy and the notice to quit, he should receive 
judgment to obtain possession. 


Promissory Note—Socrety—Fravup (56471).— 
This querist does not appear to have read the note 
itself before signing it. If it is drawn for £4 10s., 
he has made himself liable for the whole of it, un- 
less he can show that his signature was fraudulently 
obtained, and that he really only meant and was 
intended to be surety to the extent of £2. To prove 
fraud he can give evidence himself, and the 
borrower as a witness to support his contention ; 
but I am quite unable to say what decision the judge 
will come to after hearing both sides. 


Company—Derst— Wipe Ur (56522).—If the 
querist has a valid claim against the company, all 
he can do is to send it in to the liquidator in the 
winding p: His being paid will depend upon the 
assets of the company, and he may only get a com- 
position. 

JUSTICE’S MANUAL 55 best, simplest, 
and most readable book of this kind is undoubtedly 
“ The Justice’s Note- Book,“ by Mr. Knox Wigram, 
a lawyer and justice of the peace. The fourth 
edition is now poe by Stevens and Sons, 
Chancery-lane, at 12s. 6d., cloth. I have used it 
myself, and never found it to fail me when looking 
up a point of magistrates’ law. It is as wittily 
written as it is complete and accurate. The other 
works are Oke's Magisterial Synopsis, a large 
expensive book in two volumes; and Greenwood 
and Martin's Police Guide,“ also costly. The 
‘* Justice’s Note-Book” is really a concise and 
alphabetically-arranged epitome of the criminal law 
that anyone could read and understand. 

RATES AND TaXES—ASSESSMENT (56532).— The 
Queen's taxes will follow the assessment for the 
poor-rates, and, therefore, as the querist has got 
his rates reduced from £40 to £32, his taxes should 
come down from £50 to £40. Upon a proper re- 
presentation to the collector or surveyor for the 
Queen’s taxes, I think this view will be adopted. 


LEOAL Name (56545).—I see this query has 
already been answered by two correspondents, who 
differ. I do not agree with the Vicar, who is 
evidently writing what is ecclesiastical law. As far 
as there is such a thing as a legal name“ at all, 
I should say it was the name under which the child 
was registered, which in civil law quite supersedes 
the baptismal name. But a man may take any 
name he likes, only he runs some risk of confusion 
if property should be in question. For the rest I 
agree with B. Sc., Plymouth.“ 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall, E.C. 


HOW SHOULD THE STARS BE 
MAPPED ? 


'(24338.]—Or how flat a curvature can glass 
spherical segments be blown? The question arises 
now that the stars are to map themselves, because 
plane fields, wider than a few degrees, cannot take 
images distinct at both their centre and margin; 80 
that the number of them to map the whole heavens 


will be many. Whether plaue or not, they should 1 


all be equal circles; aud whatever their number, 12 
each should overlap five neighbours, and the re- 
mainder each overlap six. A whole set must be a 
number of one of these two forms; either 10 a? + 
2, or 30 a? + 2: the former when each pentagon 
presents a side towards each of its nearest fellows, 
and the latter when it turns a corner towards each. 
(The centres of two neighbour pentagons are always 
distant by the arc whose tangent is two.) Thus 
the 16 simplest sets are— 


12 122 362 752 
32 162 482 812 
42 252 492 1,002 
92 272 642 1,082 


But if the 32 were made with their 20 hexagons 
ular, the side common to these and the pentagon 
is 23° 16’, making the circumscribing radii for the 
two very unequal, 20° 6’ and 23° 49’. These should 
be squalid, each 22°41’, by making the hexagon’s 
sides alternately differ. In other cases the hexagons, 
or some of them, will not be quite inscribable in a 
circle; but more nearly so the more numerous they 
are. In the next case the 30 are all alike, but re- 
uire one diagonal twice 20° 53°, while the halves of 
the other two can be equalised to the pentagon’s 
circumscribing radius, about 20°. The next set, 92, 
can all be circumscribed very nearly by a radius of 
13°, but even this is too wide for plane maps. 
Probably the 362, admitting a common circum- 
scribing radius of 6° 81’, will the fewest planes 


ur) | to take the whole sky. Will not glass rather be 


taken then on the mouth of a wide funnel, into which 
a measured quantity of air can be sent and not 
allowed to contract ? 

The of planetule hunting of course will end, 
as all those bodies, known and unknown, will de- 
clare themselves in lines instead of points. 

Photographs taken on a concave surface 
could, by the same lens, or one of equal focus, be 
copied on a plane, either of nearly the identical 
scale or larger ; put I never heard of this being 
done: nor have I seen 


any picture of great angular 
width and the distinctness this would give. 
2nd June. B. L. G. 


REPLIES TO QUERIES, 


— . — 
P 1 In Mr nen ne so eet 
lly reques mention, in each instanes, 
. of the query asked. 


„ or Around.“ — For the 
information of Os,“ I will give the following 
uotations from the best of English authors to 
show that around is not an Americanism, nor a 
survival in America of an obsolete English term, 
but that it is English pure and undefiled.” As 
„Os“ objects to poetic quotations, I have taken 
them from articles on astronomy. To be brief, I 
have taken but one quotation from each auther, 
whilst I could give a great many more. I have no 
work on astronomy that has not around in it. 
Newton’s Principia,“ by Motte, Book III., pro- 
position xiii., thorem xiii.: ‘‘ They less disturb the 
motions of the planets around the sun.” . Written 
1729. Nicholson's Encyclopedia of Arts and 
Sciences: The circle around where the earth 
and heavens seem to meet (1805). Edi 
Encyclopedia, by Brewster: There is no 


the tis a 


nebulous appearance around the planet Juno” 
(1812). ‘* Outlines of Astronomy,” by Herschel, 
10th ed. page 42: He will then perceive above 


and around him a vast concave hemispherical vault.“ 
„Christian Philosophy,“ y Dick, page 83: ‘*She 
is the constant attendant of the earth, and revolves 
around it in 27 days.” The Moon,” by Nasmythand 
Carpenter,“ page 53: The moon, while revolving 
round the earth, is, with the earth, revolving 
around the sun.” The Moon,” by Proctor, 
17: The equatorial telescope turning around its 
polar axis.” Arnott's Physics,” Art. 1,027: 
‘© An unobscured view of the horizon around.” 
„Climate and Time, by Croll, page 1: ‘* Agencies 
at work aground us. This needs no comment; but 
I will say to Os,” F. R. A. S.,“ and others, read 
English works on astronomy, and mind what you 
read, and you will not need an American to 
enlighten you further with regard to the English 
word around, nor will you any more make America 
a scapegoat for gou ignorance concerning it. 
‘ Abed’ was used by the poet Spenser over 200 
ears ago, so it is no exotic in your soil; and if it 
has become fossilised, you can dig it up: you need 
not import it. Would F. R. A. S.“ wish to 
ignore the 100,000 or more words introduced into 
English since the days of Shakespeare, and fall 
back upon the 8,000 words used by him? I think 
not.—JamMES BIRD, Atlanta, Louisiana, U.S.A., 
May llth. 

24895,j—Salt, &c.—" F. W. H.” fails to un- 
derstand why I should begin with a civilised man. 
The reason is this : it is a law of Nature uniform in 
its operation, and admits of no exception, that you 
cannot get out of anything what is not in it; con- 
sequent , if these so-called primitive men were 
our ancestors, they must have in them all the 
wers and capabilities of the human race. Then 
if the lower (or so-called lower) contained all that 
is in the higher, in what sense or how could they 
be lower? If the fitness of things, the history of 
the past, as well as the every-day experience of the 
present time are also taken into account, then be- 
ginning with man in the full possession of his 
powers is a necessity of the case. Besides, this 
trying to begin with low-type man and so on up to 
higher is only a quasi-arrangement to suita theory, 
and this theory of the self-advancement of Al deren 
whether of men or animals, is in flat oon iction 
to the law and facts of Nature, as well as the 
experience of every-day life, and stands in the 
position of 9 7 a conclusion in search of its 
premise. ‘“‘F. W. H.“ also, in letter 24282, seems 
to have allowed his great love of evolution to mix 
his ‘“‘embryology.’”’ A human embryo is not an 
infinitely small speck of protoplasmic matter, 
and it does not “‘evolve.’? It is a human being, 
having in it all and everything that it will ever 
posers: and it grows in strict harmony with the 
aw of its being; and the same with acorn, 
which contains the future tree. As to the difficulty 
of a special creation, the difficulty is not in the 
doctrine, but with those who not have it, 
although many of them are prepared to believe 
and accept the doctrine that man with all his 
powers was evolved from a squid ” (see Darwin’s 
Descent of Man ’’).— DENS. 

This must end the long series of rejoinders. 
Salt is good, &c.—our correspondents will re- 
member the rest of the text !—Enp.] 
1 Adjustment. — Thanks to 

enesicus ” and “Glatton”’ for their replies; but 
sorry to say they are not applicable to my stand 
—a Jackson-Lister. The one I want is with the 
lever in the form of a ring bearing on both sides of 
objete tube, and worked by ed head on side 
of body.—SEMPERVIVO. i 

[55826.]—Gas Oi1.—To ‘' Iwvicra.’’—In reply to 
above inquiry you promised to forward pamphlet if 
I advertised my address, which was accordin ly 
done in issue of March 6th last. As yet no pamp. 
855 arrived. Please explain and obl ige.— JAT JAY 

RR. 


306 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,054. 


ung 5, 1885. 


[56204.}—Calorimetry (U.Q )— A summary 
of the researches of Favre and Silberman on the 
heat of combustion could not be given in the space 
of areply: it would need an article. If there is 
any special point upon which! Equivolt’’ desires 
information, I shall be glad to help him—if able.— 
WX. JOHN Grey, Analytical Chemist, Newcastle- 
on-Tyne. 

[56411.]— Power of Electro-motor.— What 
does this querist mean? How is it possible to tell 
what power the motor will exert with such data as 
he gives ? S. T. 


(56412.]—Fire for Brazing.—Any fair-sized 
blacksmith's fire will do.— ANVIL. 


[56419.]—Veterinary.—There seems some mis- 
take in this query: quinquinia is not quinine; but 
the quinine should be dissolved in the iron solution 
before adding the strychnine tincture.—M. P. S. 


[56420.] — Waste Oil.—Filter through felt, then 
par tn animal charcoal, and you will soon discover 
whether the oil is of use or not. It would be 

y worth while to steam it, and add acid, as in 
the usual bleaching process.— Essar. 


(66423.]—Electro - Brassing. — This querist 
should look up his back numbers for methods of 
electro-brassing, notably No. 825, on p. 441 of 
which he will find an article describing the process. 
Details of various processes in Gores Electro- 
Metallurgy °’; and a special article in Vol. 
XXXVI. Encrisu MECHANIC, p. 290.—CYRAX. 


56424. —Softening Sheepskin Rug.—Lay 
a p cloth on the skin side until quite soft, and 
then work the skin well and frequently by crumpling 
it, as it were, between the hands, or stretching it 
over the back of a chair. Repeat until dry, and 
you will probably find it soft. To wet leather, 
and lea ve it to dry, is to find it hard. Nox. Dor. 


(56426. }|—Old 55 the 
list refers to the first engines on the Liverpool and 
Manchester line —at any rate, the first eight names 
are well known as the engines that took part in 
the formal opening. —MOoTION-BaR. 


[56430.J—Leaky Air Oushions.—Paint over 
the leaks with solution of rubber in bisulphide of 
carbon, and, if necessary, stick on a patch of linen 
or calico with the same solution, and coat the out- 
side well.— Nx. Dok. 


[66431.]—Pickle for German Silver.—‘‘ Max 
Tour ” (should wash the pieces thoroughly after 
ing, and dry off in hot sawdust. Keep in dry 

or ohalk.— BRux. 


[56432.;—New Midland Engines.— Have 
these engines been taken off the Scotch expresses? 
I fancy I saw one of them running through 
Kentish-town the other day with an express train. 
— ARGUS. i 


[56435.)—Outting Olock Wheels.—Simply 
a milling tool; but an index plate is required.— 
GaRNAULT. 

[66436.}—Ohemical.—It is not quite clear what 
it is this querist wishes to learn. Glauber's salt is 
& sodium hydrogen sulphate. — M. C. 


1564387.]J— Ohemical.— X. Y. Z.” can be re- 
ferred to the Transactions of the Institute of 
5 and Payen’s ‘‘ Industrial Chemietry.””— 

IDEO. 


66438.) —Fastening Fish-forks in Handles. 
Use a powder of rosin and brick dust, half and 
half.—Ess4R. 


[56449.]-—Filling Sand Holes in Brass 
Rollers.—The best way is run them in with brass 
solder or spelter ; but they may be filled with ordi- 
nary hard solder.— RETOUCHER. 


(56452.)—Tennis Lawn.—The lawn on a 
clayey soil will take a long time. Proper turfs 
should have been laid on drained ground.—T. H. L. 


[56453.]—Paper for Oopying Process.— 
Tissue aoe thin and he ey one of the 
strong thin papers commonly ed forei t 
1 with wax, paraffin, or Canada baa 


[66455.] —Hancock’s Inspirator.—This is a 
sort of double injector, in which the water is drawn 
into one chamber by a small jet of steam, and is 
forced into the boiler by an ordinary injector jet. 
I believe it has been illustrated in back volumes; 
but have no time at present to look.—Nuwn. DoR. 


[56547.]—- Geometrical.—It may be interestin 
to M. I. C. E.“ and others to consider the g 
theorem of which this is a particular case. If 
a. 5. e. d be the four lines forming four triangles, 
abc, ade, ab d, dhe, we get—(1) By projection. 
Projecting all the circles into conics passing through 
two fixed points, the theorem, If four conics 
drawn circumscribing the four triangles formed by 
four straight lines, and also passing through two 
fixed points, they will alao all pass through a third 
fixed point. (2) By reciprocation, the four lines 
become four points, a. 6. . d. forming four 
triangles, a bc, abd, a de, bde. The circles me 
conics touching the sides of the triangles and two 


fixed lines. Hence we get: If four conics be de- 
scribed, each touching the three sides of one of the 
triangles, and also touching two fixed straight lines, 
they will all touch a third fixed straight line. In 
each case the conics are all determinate, for there 
aro Tr conditions to be satisfied by each conic.— 


56550.]J—Sawing.— In the first place, your saw 
is just lin. too narrow at the bottom according to 
the top, through bad sharping, and perhaps filed 
hollow as well, so that would make it too light 
altogether. Itis only a useful saw for ripping or 
cutting small logs. I should advise you to get two 
new saws, and order them yourself, from Messrs. 
Atkin and Son, Birmingham, as I think they make 
about the best pit saws that can be got, and you 
will get the two for about £1 15s. or £2. The 
reason I recommend two is that you will not be 
able to cut different sorts of stuff with one saw, 
not being used to the job, as it will require a great 
deal of altering in the sharping to cut hard and 
soft woods. The saws I should recommend are the 
same as I get myself—that is, 6ft. Gin. long, g in. 
space, 12in. heel, 14 gauge on face, and 15 gauge 
onback. Astosharping, there is no proper degrees 
(or angles) for holding the file, because you might 
sharpen for a soft nature of timber, and when you 
come to cut it, it would, perhaps, be harder than 
ou expected, and then it would want altering for 
er, or otherwise it may be the opposite way. 
The greatest art after you have a good idea of 
sharping, is to know the nature of tim and that 
you will learn as you go on; so if yous n to 
cut an ash tree and it is a hard one, that sharpi 
will not do to cut the elm with, as ash is very 
when it is dry; but if it is a very soft ash, it might 
cuta very hard elm with a little attention; but 
when you sharpen to cut your ash (keep the face of 
your saw as straight as a straightedge by running 
the flat side of your file lightly down the face of 
your saw, so that one tooth will not be higher than 
another, and mind that the file is properly level, so 
that one side will not be higher than the other), 
top your saw after ranging it down with not too 
much bevel till you have just cleared the file mark 
off ; then gullet your saw, and mind that there is 
enough hook put on, or else it will be sure to 
hollow, and so, if there is too much. You must know 
the nature of your stuff, and always file enough 
hook on, so that if there is too much on, it can 
easily be hooked back a little with the file; and 
when you start working, if there is too much on, 
notice what of the saw picks most, and knock 
it back a little till it goes down sweet, and if it goes 
down too easy, there is not enough on. In elm put 
a little more bevel and more hook, and set so that 
the saw just clears itself, and if it is inclined to 
hollow, put a little more hook on the side that is 
weakest, or a little more set on that side; and so on 
till you get on better. Always alter in time, as it 
will go further. There are different kinds of turn- 
ing or felley saws, and different sizes. If you do 
not like advertising your ad post a private one 
to some post-office, and I will give you more 
advice.—I. M. 


[66551.]—Wheelwrighting.—‘‘ Alabama does 
not say what kind of wheels he wants to get old 
spokes out of naves, or if he wants to use either 
again. Ifhe does not want to use naves again 
drive the hoops off, then split the nave and spokes 
will fall out. If he does not want to use the spokes 
again, lay the wheel face downwards, cut a notch 
in back of spoke 4in. or 5in. from tongue, lay a 
block under spoke, then a few sharp blows with 
adze will draw spoke out, if he wants to use spokes 
again lay wheel in position as directed above and 
use ring and wedge instead of cutting notch in 
spoke; use adze instead of sledge.—H. J. Hux- 


PHREY. 

(56569.]—Boiler Query.—I do not think it 
would be wise to increase the of your boiler 
to 751b., being all single-riveted, as applying gussets 
to ends would not add strength to the shell, which 
can only be taken as given by me—viz., 257lb. 
bursting pressure. Under the Board of Trade 257 
must be divided by 8 to get baa: 5 which 
would only give 321b. Lloyds would give 43, which 
is 3, but the insurance companies would divide by 
4, or even less in a pape bat would not give 
more than 70lb. working pressure, the weakness 
being in the single riveting, which cannot be 
strengthened. The strength of the furnace may be 
taken as follows: Thickness multiplied by thickness 
multiplied by 806,300 and divided by length, 
multiplied by diameter = collapsing pressure, or 


Ta = 285Ib., which, divided by 4, gives 


L 

7llb. safe working pressure, the length of tube 
being taken from first cone tube to front end, that 
being the longest portion unsupported. All boilers 
for 701b. and over should have a gusset at back end 
ret re two at ee Longitudinal a tard are not 
absolutely necessary when well stayed with gussets 
for under 761b.—BoswELL. á 


[56573.]— Chronic Rheumatism.—To “B Sc., 
Plymouth.’’—In reply to “A Many Years’ Sub- 
acriber’’ (1), it should be a coil worked by a bat- 


tery, (2) Leclanché cells. (3) Niemeyer strongly 
recommended the continuous current in cases like 
yours; but the induced current discovered by 
Faraday and applied by Duchenne has, to my 

inking, met with greater success. (4) There is 
nothing to hinder your electrisation in bed, although 
I think you will not feel any cold sensation in the 
exposed skin when the elastis brush is over 
it. (5) Application: Sponge the part affected with 
sea water, or a solution of Tidman’s sea salt, and 
keep all the part moist during the application of 
the current. The pads or sponges (having handles 
attached and connected with wires to the P. and N. 

les of the battery) must also be kept moist when 
in use, in order to lessen the resistance. Begin with 
applying both pads to tho part of the skin com- 
Disnea of, keeping the one stationary and moving 
the other gently over the syrface, say, for five 
minutes, then substitute the wire brush for one of 
the pads, and pass it also gently over the surface 
for five minutes. This will be enough per day to 
begin with. Increase gradually up to a 30-minute 
séance. Farther, I would recommend Hirachman’s 
(of Berlin) apparatus as the moet suitable. The 
only bother is that one may have to wait (as I did) 
six weeks from the time of order through a vad Sa 
instrument maker until receipt. The price is from 
£3.—B.Sc., Plymouth. 


[56578.]—Electric Bells.—Although it may be 
possible to have telephones working when 
joined up in parallel circuit, and using ‘‘ earth 
return’? (similar to Fig. 2 on page 286), it is hardly 
possible to get the same result from a number of 
electric bells separated from each other by some 
miles of wire when joined up in the same way. 


The reason of this is: —A good telephone will gene- 
rally respond to a current of 10.000 of an ampère, 


? * 
whereas a careta y nads bell relay would require 
quite four hun times that amount, or about 40 
milli-ampères. Now, when a circuit is joined up 
1 to the 1 just 5 bo with 0 

ations some miles ap e greater part ofa 
eurrent sent from No. 1 station passes to earth at 
station No. 2. Similarly, the lion’s share of the 
remainder takes the same course at station No. 
3, and so on, so that when the last station is reached 
the received current is small indeed. This wo 
probably be ample for telephonic N but I 
should say useless for call bells or bell relays, un- 
less they are very delicately made. I trust I have 
made it clear to Electra that it is almost im- 
possible to get a bell circuit to work satisfactorily 
under the conditions he names. I am still of 
opinion that the ‘closed circuit system is admir- 
ably adapted for such a bell circuit, but joined in 
series, of course, as only one battery of, say, 10 
Fuller cells would be needed for the whole cir- 
cuit. This is, of course, supposing the wire 
is not already connected up to telephones, as I fancy 
his last few lines on p. 28 seem toimply. If such 
is the case, and E.“ wants to add bells, it is 
another consideration altogether, cee toa 
great 3 on the pattern, &c., of most telephones. 
H. S. BACH. 


56580.J—Trioyole Pedals.— To U. C. S. W.“ 
Are you not “ sorry you spoke,” and thus spoiled 
the outflow of more experts on the question? This 
week wo have yet another friend, ‘‘ Lithium,” 
falling into the same error; w. had you not 
drawn attention to the , that has much 
amused me as I read the replies, we should have 


had several others doubtless the same error. 
This little matter should show amateurs that very 
write without thi That the 


many persons } T 

information is gratuitous is achnowled But I 
would like it to be a boast of this journal, that 
erroneous instractions and advice are conspicuous 
by their absence. U. C. S. W., I fancy, is a 
new contributor—at least his initials are new to 
me. But he has done good service by dropping on 
such a simple error as the one in question. Am 
certain classes the contributed matter is ridicu] 
enough, withodi giving additional chances of doing 
so by being aided and abetted by impossible mo- 
chanical errors. Personally, I would like to see 
the reply pages filled with such answers that it 
would be simply impossible, consistent with truth, 
7 cavil at the statements to be found therein.— 
NVICTA. 


[56580.]—Tricycle Pedals.—I_ understood this 
query to refer to a central-geared tricycle : hence my 
reply last week. “C.D. R.” appears to have fallen 
into the same error. However, our common mis- 
take is not altogether a matter of regret, seeing that 
it has called forth the letter of a Cardiff — 

t, a production which strongly reminds one of 

e accounts travellers give of an Indian scalp- 
dance. Our Welsh friend seizes on “C. D. R. s 
well-intentioned, though, perhaps, mistaken sug- 
gestion, fiercely whirls it aloft 85 speak), and 
calls sarcastically for a diagram. Perhaps he will 
not be too severe on me if I venture to point out 
that it is not only possible to put a washer, or what 
will serve all the purposes of a washer, on the pedal 
of a crank tricycle, but a very easy thing to do, too. 
All that is required is a bit of steel rod of a equare 
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eection—say, }—which should be bent round while | to the right quantity of you think you need; | a near object takes longer to impress its image on 
hot, and the ends brought neatly together; the pe- | then begin to turn the bellows tap on by degrees, the plate. I mean the different ratio the focal 
dals, of course, being first removed. Any blacksmith | just knocking it a little with a shave hook. 9th. | length of a lens bears to its aperture when used on 
oan do 3 job * a one of 5 1 pees son aoa mug or pot, pu plenty of 84 zin in, then | a near object. For instance, take a of Gin. 
washers of this description w work well enough, ifferent proportions of acid and water in; you ; i i 
HE 5 (Cal rart) kad evidently pone har will ce learn Shat proportions make the Bal equivalent power and lin. aperture g pe “ee it 
ea w e mention spring washers. gas. Much depends on the strength of the raw ` i 

course I don't mean to say anything against In- | acid ; but if it be fall strength 170 Twaddle, about | tp get, a largo head on a t-piate; and you will fnd 
victa’s’’ method, which is robably best; but | one of acid to three or four water will answer best, lens, so that our working aperture would be 
then amateurs usually find brazing a rather awk- | or try acid and water at 20 Twaddle. Write again 8 Ff 

LITHIUM. i diminished to 5 with same lens and same 
stop. I hope photographic querists will in future 


ward job.— if you need more instruction, and if you or any of 
our kind readers can answer my inquiry made four 


(56604.]—Differential Equation.—The equa- | weeks ago—viz., how to make the best nitrate of 


1 a2 Y i é : : i ; focal length ; 
tion 4 2 =0,, . | iron, without putting copperas in, for calico dyers 2 describ- 
5 u—U—ᷓ ]. waddle, kindly do so.— ue khe simple formula ( aperture) in describ 


Henry Homes. 


[56651.]— Boiler.—I presume that the fire was 
damped the whole length of the furnace and the 


metrical problem, but it occurs in the mathematical 
theory of heat, where y might express the tempera- 
ture in a bar at a distance z from the origin at a 
time z, no radiation being supposed into space 
from the sides or extremities of the bar. Other 
similar problems are likewise represented by the 
uation. The general solution of the equation is 
ven in Poisson’s and Fourier’s treatises on the 
mathematical theory of heat, and also I believe in 
Boole’s differential equations. M. I. C. E.“ has 
given a solution of the equation, but aot “ the solu- 
tion.“ A very general solution is 
+2 
— 12 


Vary EO Je savalar 


ing their lenses, and not fuss about their being 
view or portrait-lenses, snap shutter, &c.—Jas. 
ADAMS. 


[56679.]—Supported Beam.—The points will 
be best determined by the graphic method. Taking 
the beam as one uniformly loaded, A B represents 


mulate in the farnace tube because there are no 
currents to carry it into the chimney, and become 
mixed with the little air that has found its way 
ee the furnace, makinga very explosive com- 
pound, which, as soon as the stoker broke the fire, 
would explode. To remedy this, a portion of the 
grate bars at fire-bridge end of the furnace (about 
one quarter the length of the grate will do) should 
be raked clear of the fire, lea g the bars entirely 
open, the remainder of the fire should be oy an 
in the usual way; the damper should also be left 

ially open. This will cause a current of air 


containing, of course, an arbitrary function which 
corresponds to the constant in ordinary differential 
equations of one variable. It is not at first sight 
easy to prove the above solution, but it can be 
easily done by the “separation of the symbols of 
tion,” as it is called. The solution given 
above is due to Laplace, and is probably the ay partiall 
one which is of any use in physical inquiries. ] through the back end of the furnace, which will 
the state of the bar when ¢ = 0 be given, the arbi- carry with it any gas that is generated in the 
trary function—namely, ¢ (z), is given, and the de- damped fire up the chimney, thus preventing 


finite interval gives the temperature of any point r : ’ ae Se 
of the bar at any time. Taking the sim pleat pos- Ne 9 all risk of explosion. — R. W., 


sible case, let 9 (x) = ax + 5, then y = 4 + ò 

throughout all time. I need scarcely say that (56669.]—Expansion of Metals. The in- 

4 + b, is a solution of the equation in ques- | crease of volume of any metal is proportional to 
n.—W. C. E. e increase o perature. en gives 

tion.— W. C. E the. ersi TER tur Em Tee 
56606.J— Waggon Wheels. — Coal Mer- | COczicients o „ pear er are ae 

nlite ahd is difficult to answer without see 0 ee ia weona n and 0 a ae 

the two waggons, but I will help him if I can. brass Arete. ‘ginal len thf Tnorease chose 

the two sets of wheels are the same dish all he fractions ne oir bial ength aed ought 

has to do is to drive the boxes out of wheels and ee 155 © heated from 32° F to 100° F 

rg hem, and put best set of wheels under would he. ong m j j 

best body. If his wheels are not the same dish, he | W° 36 0-00000642 x (100 — 32) + 36 

must alter the lease of the arms to suit dish of x 3 ee ‘long ) + 

wheels, or he will soon see his horses lose flesh. -R. W., Newcastle-on-Tyne. 


H. J. Hompneey. 
56654.]—Portraiture.—This is rather a diffi- 


- [56622.)|—Lightaing Oonductors.—My last : h 
answer might be judiciously extended. As regards | ° eee 3 oe 


the points, they should be gilded or be of platinum. : 
Then it would be most advantageous if posible, to | Plato landscape lenses. Now T will be bound 
ef ien n ende e Eno water mains, landscape or view lenses. Therefore Camera 


If, however, this cannot be done, use metal earth should state precisely what lens he uses. Presuming 


i total Do aot ane d e mper da belege guoar (what a 10t of 
osasin 


and holdfasts. The putting up of a lightning con- | guessing indefinite queries cause) the aperture of 
ductor is an opération which ee lig sash cara. lens without stop (other than the fixed one) would 
as a badly put up one is more dangerous than not | not be less than 25 . With such he should 
having one at all.—J. RANCE. ‘ 32 weoi t 
bend Henle fre ph. —I am much obliged to | get © correctly -exposed negative of a group out- 
4 9 Signaller “ for his reply to 3 docis in two seconds. Then ratio given in 
tion; but I think he has not quite und my 
difficulty. I have seen illustrations of the belio- 
ph constructed as he describes; but I want to 
ow how the proper angle at which to set the 
mirror so that the reflected ray may fall upon the 
distant station of the observer, is found without 
the aid of a sextant, an angle which is altering 
every moment as the sun moves onward.— ARTIBUS 
MAGISTER. 
156650.]—Lead Burning.—Mr. Davies is rather 
700 hard, I think, on a new beginner, and Mr. D. 


the beam resting on the supports C and D. Draw 
the diagram of bending moments, and the points z 
and y, at which the beam has no bending moment, 
are the points at which it has no tendency to break. 


BVO NAJAWA - 


If you wish to know the distance of æ and y from 

C and D, you can measure it with the same scale as 

ou draw the beam AB.—R. W., Newcastle-on- 
ne. 


[56679.] Supported Beam.—The tendency to 
break at any point of a beam is usually measured 
by what is tho breaking couple ’’—i.e., the 
moment round the point of all the forces which act 
on either segment of the beam. Let AB be the 
beam, G its centre, C and D the points at which it 
is supported. Let the mass of unit fan 
’ inch) of the beam be m; then it is clear that the 

answer by B. So., 1 to 30, he would require one | beam is in equilibrium under the action of a force 
minute indoors, which I should consider about 
tight. What does Mr. Bennett mean by your 
negatives are under-exposed? You get the details 
of the dress, if a dark one, all right; but you get 
the faces, which are lighter, too dark in the nega- 
tive, which makes them print without sufficient 
detail in the print”? Is there not a alip 
here of some sort? Since Camera says, “I get 
detail in the dress, but the features come out dark.” 
Now this looks to me like over-exposure, since with 
negative, and too white (or light) in the priit: at 
negative, an W or ; 
the same time detail in the Sark 
conspicuous by its absence. Farther on Mr. 
Bennett says: It is not easy to 

its with a view-lens.”? Quite right, B.; 
tis not very easy with any lens, but tis quite 
easy with a view-lens as it is with a portrait-lens. 
A rapid rectilinear is no doubt a view-lens, and I 
have taken good portraits in an ordinary room with 


such aperture of stop ( 15 ) in five seconds. Now 


don’t say that was because it was a ‘‘rapid’’ lens 
for rapidity depends not on any particular build of 
lens, but on the relation the aperture bears to the 
focal length; therefore, a single lens with stop 


* * 
Bmg (9-x)mg 


at lead aming is to mind the following pointa : — 
Ist. Have g 
from iron, wire, &c., 


18mg acting i downwards at G, and two 
u d pressures at ane D each odua! ony 
Let us find the tendency to break at any pont ; 
Let GX = zx. The forces which act on X B are 
9mg upwards at D and (9 — ng, which is XB, 
downwards at Y the middle point of XB. Taking 
moments round X, tendency to break is— 


omg. X D- (9 - hn. XY 


lead, say, 7lb. per foot, at db : 
y a pe t, ee ae y prac ae 
Or ging (5 — x) — (9 — 2) > 


thick 
tice he will manage llb. per foot . 6th. en 
he begins to burn upright nail two pieces of lead 
(well cleaned) on to a loose board, then he can in- 
cline the board and the lead half upright, and by 
7 he can place the board quite erect. 7th. 
en burning upright do not have the top lap so 
close to the under one, and the flame and heat will 
go Panina and heat alike. 8th. When i 
flame right size for upright or flat work, shu 
the air or b s tap while you regulate the gas up 


(5) would work quite as quiok as a rapid or 


And tho two points regaina aro at a distance tif 

3in. from G, one on eac Harm. > g 
56679.]—Supported Beam. — The har elgg | 

1 sal ts weight is 18 units uniform, The weight . 


0 room 
conditions. I see B. So.“ has omitted one very 
important factor in his explanation as to the why 
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of the parts beyond P and Q is 4. The weight 
between P and Q is 10. The bending moment at P 
and Q is weight 4 x arm 2 = 8, beyond P and Q 
bending moments are as the ordinates of the curve. 
Between P and Q there is a uniform tension in the 
top of the beam, and a uniform compression in the 
bottom of the beam, both being represented by $. 
The bending moment at C for the length 10 is 


ox” = 12}, between C and P, and between C 


and Q the bending moments are as the ordinates of 
the parabola, causing compression in the top and 


tension in the bottom, represented by the value of 
the ordinates, so that at the points a and 5 the ten- 
sion in the top neutralises the compression in the 
top, and the compression in the bottom neutralises 
the tension in the bottom; that is, there are no 
horizontal strains at these points. But there are 
vertical shearing strains represented by 3 (half the 
weight between a and b) at each point. The ordi- 
nates in the shaded of the diagram exactly 
represent the value of the horizontal strains at any 
point. See Professor Cotterell's Applied Me- 
chanics,” published by Macmillan.—J. C. 


[56681.]—Trueing Steel Square.— First make 
the stock of the square perfectly el; then 
obtain a piece of wood not less than 7in. wide and 
about a foot long—a piece of hard wood will be 
best. Get this planed upon one side, and make one 
edge as 5 as you possibly can, for on this will 
depend the truth of the square. Now apply the 

uare to this board, keeping the stock close to the 

ightened edge, and with a thin-edged knife 
make 3 light scratch 80 a planed side of ead board. 
Turn the square upside down, and again apply it to 
the beard. If the edge of the blade coincide with 
the scratch the square is true; if it does not do so, 
the blade must be filed down until the scratch made 
with one side of the blade will coincide with the 
scratch made with the other side, taking great care 
at the same time to keep the edge of the blade 


straight. If the blade is now made parallel, the | R. N 


square will be true.—R. W., Newcastle-on-Tyne. 


(56682. ]—Struck by Lightning.—‘“‘ A Brand 
Plucked from the Burning’’ may be thankful he 
escaped with his life. His whole nervous system 
bas a severe shock, and anomalous symptoms 
such as he describes are common sequel of such 
accidents. He requires either a nerve stimulant or 
a nerve sedative—probably the latter; but it would 
be impossible to say which without a personal in- 
porion Probably ii bromidum in 20-grain 

oses might relieve his pains; but let him beware 
of taking quack nostrums and narcotics, such as 
opium, except under professional advice, and trust 
as much as possible to tincture of time.—MEDICN æ 
I YOOTOR. a 


[56687.|—Wheel Calculations.—The wheels 
A and O being of the same size, no alteration of the 
diameters make any difference in the velocity 
ratio. CO will make two revolutions to one of the 
handle ; getting one revolution from the handle 
and the other from the rolling of wheel B on A.— 
R. W., Newcastle-on-Tyne. 


pee ae Oalculations.—In my reply 
week, I find that I was in error through mis- 
understanding the query. The size of the wheel B 
is immaterial. It 1s only an intermediate which 
derives its motion from the fixed wheel A, and 
communicates it to the wheel C. 


. The fixed wheel A 50 


— J. JEWSBURY. 


56690.]— Flux for Alumina.—If it is desired 
to fuse the alumina as such, I know of no substance 
which will be of any use; but if something be 
wanted which will combine with it to form a more 
readily fusible compound, an alkaline carbonate 
would be all that is necessary.—B. B. 


[56690.]—Flux for Alumina.— Ex- Garrison 
Gunner can dissolve pure alumina to almost any 
extent at the heat he mentions by adding a little at 
a time to ordinary borax in an open fire. The borax 
being volatile is gradually dissipated at this heat, 
leaving a hard, t substance behind, 
which es glass with ease. This may be an 
abnormal aluminium pyro-borate; but if the pro- 
duct and additions be weighed, the former will be 
found to be minus the weight of the original borax 
Besides, undeniable aluminium borate, obtained by 


. | flaw (which w 


treating alumina directly with pure boric acid 
before the blowpipe, is a white opaque, rounded 
mass, which no amount of 371 eat can render 
transparent. In the year 1871, at Mussoorie, India, 
with the view of ascertaining the cause of the beau- 
tiful cerulean blue of sapphire, which Ex-G. G.” 
probably knows is pure alumina, I dissolved 
chemically prepared, perfectly white alumina, 
added by degrees to borax on platinum wire with 
the mouth blowpipe, working hours every day for 
a fortnight, when I obtained a pale, but distinctly 
and beautifully, blue transparent bead, so hard and 
tough that it resisted hammering on an anvil. I 
kept this bead for some years, but when I found no 
one was the least interested in the fact I threw it 
away, or lost it ; but my experiments then convinced 
me that the blue colour of sapphire is due to the 
same cause as the cerulean blue of deep seas (over 
100 fathoms), or of the miles of moist atmosphere 
called the sky ’’—viz., to combined, or 
chemical water, which may be dissolved in 
ordinary water, or other menstruum. In 1879 I 
again returned to the charge, and by using sub- 
stances containing large proportions of this 
“ chemical water ’’—namely, hydrated aluminium 
hosphate (pure wavellite) dissolved in hydrated 
ric acid before the blowpipe by a minute addi- 
tion of potassium hydrate, I obtained, in about an 
hour’s time for each, beautiful dark blue stones, 
one of which I had set ina gold ring, and showed 
in 1880 to Professor Tyndall; no doubt he remembers 
the fact. By altering the proportions I obtained 
from the same materials brilliant green stones,” 
as finely coloured as the best emeralds, and a dull 
porpls ; but the latter only opaque, as it became 
rst blue, and then green, when transparent and 
cool. I cannot make them so well now for want of 
ractice ; but have some tolerable ones in this ex- 
ibition, South Central Gallery, No. 2176.“ 
W. A. Ross. 


56697. — Cutting Glass Bottles. —Soak some 
worsted or darning cotton in turpentine or other 
inflammable liquid, and wind it round where the 
bottle is required to be cut, then set light to it, 
being careful that the whole of the cotton becomes 
ignited, and then plunge into cold water. I have 
cut some very thick bottles by this method.—A. J. 
WILSON. 


ſ56697.]— Cutting Glass Bottles.—A simple 
and very effective method, which I have practised 
for years, is to take about as much worsted as will 
go twice round the bottle, dip it in paraffin oil for 
a moment, then tie it round where it has to be 
broken off, take a lighted match and set the worsted 
on fire. As soon as it is burnt out, pour some cold 
water over it, and the bottle separates at once.— 


[56697.]—Outting Glass Bottles.—If So- 
dium“ will take the bottle in one hand and a hot 
poker (dull red) in the other, and place the end of 
that poker on the edge of the neck of that bottle, 
he soon see a small crack. Now keep the 
poker about half an inch in front of the end of that 
crack, and it will follow the poker wherever you 
like to lead it. Keep two ers going. Knock- 
ing the neck off the bottle will assist in commencing 
the crack, which is the only difficulty. Fill up 
with turpentine.—TREDAGH, 

(66697.J—Outting Glass Bottles.—Perha 
this may suit Sodium,“ —a good plan I saw the 
other day, which I tried and found to answer. 
Take the glass bottle, which must be quite dry 
inside (if not it will crack where you do not want 
it), and hold it over a gas flame, just touching ; 
keep turning it round until it is hot enough, you 


will find out in a few trials, then touch it with the | th 


point of a small brush dipped in cold water at the 
spot you have heated, and it will crack all round 
and drop off.—J. AIGBURTH. 


[56697.]— Cutting Glass Bottles.—I have not 
1 5 the ae „ but should think 
it might answer, though not with any t de 
of certainty. You might try some other inflam- 
mable liquid lighter than, and not miscible with, 
water—e.g., ether. I have heard that by filing a 
groove and tying a piece of string soaked in spirit 
round it, and then igniting it, the object can be 
obtained ; but this is tedious, and destructive to 
files. I have myself succeeded in a precisely similar 
case by starting a crack at the mouth (by means of 
the wards of a key, or a slight blow, or sudden 
heat), and leading it spirally down to the desired 
point, and then right round by means of a red-hot 
wire, or tang of a file, or the fused end of a piece 
of hard glass tube.—B. B. 


[56697.]—Outting Glass Bottles.—I would 
inform“ Sodium how I have succeeded in se 
rating the necks from the lower parts of bottles, 
having done many for rough purposes. First, heat 
a part near the neck, and suddenly cool in water ; 
this will start a flaw, which can carried where 
you require; then, as a guide, stick a slip of paper 
round the bottle where you want to cut it, take a 
fairly-pointed poker heated, and lead the crack or 

; follow a red-hot point) gradually 
(not directly down) towards the paper, and then 


continue round to meet. In gardening, to strike 
cuttings, old oil-flasks treated in this way and 
washed with hot soda-water are most useful. I 
have made and used great numbers, and seldom 
lose a cues under one of these inverted glasses. 


W. HoskEN. 

56697.]— Cutting Glass Bottles. I haven't 
tried the way the American paper gives, but should 
think it would answer if done properly. The 
9 is a simpler plan, however, and I have 
cut off dozens of bottle- tops this way, so I can 
answer for its efficacy. Wind a piece of thick 
knitting-cotton (any absorbent kind of string will 
do, but I find this answers best) saturated in spirits 
of wine round the bottle at the point where you 
want it to crack off; it is not n to tie it, as 
it will stick to the bottle when wet of its own 
accord. Have ready a basin of water as cold as 

ou can get it, and having set the cotton on fire, 
et it burn for a few minutes, holding the bottle 
sideways (so that only the rim, round which the 
cotton 1s wound, gets hot), and plunge it suddenly, 
before the cotton has burnt itself out, into tbe 
water in such a way that the surface of the cold 
water will just come up to the line of cotton. The 
glass will crack instantly, and the top will go down 
to the bottom of the basin. If the cotton.is wound 
straight this makes a perfectly straight break. 
The rim can be afterwards filed off if considered 
too sharp.—R. A. R. Bennett, Walton Manor 


Lodge, Oxford. 
(56699.}—_Oondeusing Engine.— If I 1 7 5 
offer my advice to this querist, I should say, With 
your present stock of information respecting steam- 
engines, don’t have anything to do with a condens- 
ing engine—i.e., if you have any respect for your 
own and other people's safety or your employer's 
property ; but rather get some good work on the 
steam-engine, and study that till you get the theory : 
the rest will come with time and practice. If you 
like to communicate with me, I will lend you a little 
book which will give you more information than 
could be given on a page of the E.M.”—RB. A. 
Gocpman, Stanley Mill, Marsh, Huddersfield. 


36699.]—Oondensing Engine.—As the osten- 
sible object of these pages is to afford information, 
I have very much pleasure in briefly endeavourin 
to make the many points clear to this querist, an 
(with the permission of the Editor) any further 
ones he may feel requisite to thoroughly underatand 


the matter. Your present high-pressure e 
delivers the exhaust into the exhaust pipe against 
a pressure of about 14:751b. on the square inch, or, 


as we will call it, lölb.; this is a constant 

pressure against the engine which the condenser in 
great part removes. Now supposing that, for in- 
stance, your present engine was to be made a oon- 
densing one, what should we need todo? In the 
frst place, we should want a suitable vessel, say, of 
cast iron, for our condenser itself ; to the top of 
this we connect our exhaust pipe, instead of taking 
it to the outer air. Into the side, so that it projecte 


-well inside this vessel or condenser, we fit a pipe, 


either perforated in the part which runs across 
condenser, or, still better, a rose-head or jet point- 
ing upwards. From this pipe or jet we connect on 
a pipe to some body of cold water, such as a 

or river, or canal, or even to a large reservoir. 

we want is a connection so that we can draw water 
from an unfailing source. To the bottom of our 
condenser we fit our outlet, and connect it to the 
air-pump, a foot-valve being placed between the 
condenser and the pump: Our pump is arranged 
to be driven from the crank-shaft, and we have all 
the parts needed to make the engine a sondang 
one. Supposing we now wish to see the action 
ese parts, we start our engine, and we find thatas 
the steam by the exhaust into the condenser 
it is met by the jet of cold water inside from the 
rose-head or jet, and is instantly condensed. Per- 
haps you will ask why do we get a jet of water fow- 
ing into the condenser when the water in the pond or 
brook is perhaps 4ft. below the level of our oon- 
denser f—simply by the vacuum we have obtained. 
In other words, the pressure of the air on the 
water in our pond is, as we have said before, 
nearly 16lb.; whilst in the condenser, the pressure 
being perhaps only equal to 2lb., leaves a pressure 
of 13lb. available to force water into our con- 
denser. As the steam from the cylinder meets the 
jet of cold water, it is instantly condensed and falls 
to the bottom, from whence it is drawn off by the 
air-pump at each outstroke. Now, steam contains 
a large volume of air in solution, and this is removed 
by the air-pump with the injection water and the 
condensed steam. A stop-valve on the injection 
gives us the power of regulating the supply of cold 
water. Now, in reply to your separate ala 
I would say that the vacuum is shown by a di 
gauge, very much like a steam gauge; but, instead 
of showing pressure, shows vacuum, so that by 
a glance at the gauge we see when the vacuum 
is gained, and it also tells us when the injection 
water is in sufficient quantity. This is done by 
gradually reducing the supply of injection water, 
when the gauge will show more more vacuum 
until a point is reached when the best obtainable 
vacuum is good, and the least quantity of injection 
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used to produce it. The vacuum being derived 
from the removal of the pressure of the atmo- 
ephere, is just the same ina 1-horse or 1,000-horse 
engine condenser. Neither does the pressure of 
steam enter into the question beyond the fact that 
the higher the steam pressure, the more injection 
water is needed, because the hotter the steam, the 
more cold water is needed to cool it. But this is 
only in such narrow limits that it need not trouble 
A To your question on lines 8 and 9, the answer 
already given. To your last, the difference between 
the jet and the surface condenser is this: In the jet 
form the water is brought into direct contact with 
the steam to condense it. In the surface form a 
number of small tubes are used, fixed in the 

ends of a box or case; through these tubes cold 
water is driven by a pump, consequently the outer 
surfaces of these tubes are kept cool. The exhaust 
steam, instead of being sent into a condenser as in 
the jet form, is sent into the spaces between and 
around the tubes, these tubes being kept cold by 
the cold water passing through condenser ; the 
steam, which is condensed steam, is drawn off with 
the air by an air-pump, as with a jet condenser. 
Thus water from the hot well (which is the cistern 
or tank on the delivery of the air pump) of a jet 
condenser is mixed with muddy or salt water from 
the injection, whilst the water from the hot well 
of a surface condensing engine is pure water, the 
water, which ma ds dirty as may be, 

not coming in contact with it. The whole question 
is one of interest to mechanics, and I would strongly 
advise you to buy such a book as Dr. Lardner’s 
** Rudimen Treatise on the Steam Engine,” 
Pook, ls. 8 Me 75 still, 15 Michael ances 
) tionary Engine Driving,“ price 4s. 6d. 
This latteris a modern book of great ao, as a plain, 
concise, yet padi dan practical handbook. The 
subject is one you should study, and you will, if 
you take the same interest in such subjects as I do, 
eel many hours of gratification in the perusal of 
such manuals.— INVICTA. 


[66701.] — Pull of Martini-Henry. — Unless 
© querist is a good mechanic, I would advise him 
to take his riflo to the armourer-sergeant, or to a 
gunsmith, to get the pull altered. He would do 
well also to remember that, although a minimum 
pull of 6lb. is allowed in shooting, yet it is not safe 
practically to go too near to that limit, because the 
pull of a rifle is apt to vary slightly, and it is not 
pleasant to be disqualified for having too light a 
pall, It seems to be overlooked that what is termed 
“í pull ” of a rifle is really made up of two por 
fectly distinct things: 1, the pressure needed to 
move the trigger; 2, the distance through which 
the trigger moves before the cartridge is struck.— 
Ww. Joun Grey, F. C. S., hon. sec. Derwent Rifle 
Club, Newcastle-on-Tyne. 


[56701.]—Pull of M.H. Rifle.—To “ INyER.” 
Take out the trigger spring and file a little off the 
under side of it—very little. You may make the 
pull as light as you wish by the above means. I 
may mention that this is not according to W.O. 
regulations. The W.O. order is to scrape a little 
off the bent of the tumbler with a special steel 
tool. It would not be soy to explain to you how 
the scraping is done, an if well explained, you 
would then even find it a moat difficult job. I 
have altered scores of pulls by filing the spring ; 
but you ought to get a spring-balance, such as are 
sold in the ironmongers for 
alter the pull put the hook of the 
on the trigger, rest the muzzle of the rifle on a 
table, then pull the balance, which will show you 
the weight of pull. Of course, you put the action 
in the firing position before the test. After filin 
the spring, test again. I write only on M.H. 
rifles made on strictly military plans, and only on 
those in use up to lst of April, 1885. There are a 
number of so-called M.H. rifles made by private 
makers. I have seen several, and I found they 
differ in little details from the military one, so 

my instructions may not always apply. I 
make the above remarks because I don’t wish to 
mislead, nor to write about what I don’t under- 
etand.—ARMOURER. - 


[66703.]—Algebraical Problem.—We have 
from the data 


() 2. 1 I. . i — 2. 1 1 = 10 
i n.n — 1. n — 7 +2 l 
(2) . 1 — I. a ITZ „ 771 
1. 2. 3. . 1 I. r. 
1. 2. 3. . 1 5 


ing- balance 


x + _. 
n. 1 — 1. n—-r+2 3 
Divide (1) by (2)— 
1. 2. 7 I. 1 10x3 
Then ; i 
0 5 ; Orr = 6 


Again writing 6 for r in equation (1)— 
I. n 4 1 5 10. 
N.A- 1. u — 4 1’ 


hence, ” — 6 = 10, orn = 15.—W. A. 8. 


and taken r — lata 


a time is 


7 
and these quantities are in the ratio 6 


28., and before you 
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. [56703.]—Algebraical Problem.— No. of per- 


mutation of n things taken r at a time is 


n(n 1) . ( — 7 +1) 
time— 


n(n — 1) . ( — 1 +2 


) 
and since these quantities are in the ratio 10: 1 we 
haven —r+1= 10 


e „ %%% ee „ee se (i.) 
Again, No. of combinations of n things taken r at 
n! 
r! (n =r)? 
and taken r — 1 ata time 
(r — 1) 


ni! 
c= 1 1 1) 7 
.I) (n - T4141) ! = 1 — ＋ 7 1 

, l S ö 
From equations (i.) and (ii.) e have n = 16, T = 6. 
GLIAN. 


[56703.]—Algebraical Problem.—The number 
of variations, or permutations, according to Tod- 
hunter, of n things taken r at a time is— 

n(n— 1) (n => 2) ese een -r + Ak 
The number taken r — 1 at atime will be the same 
as above, except that it will not contain the last 
term. Hence by the conditions of the problem this 
last term must 7 10, and we get— ) 
hn- 7 = 9. 6 „ „ %%% %%% „%% %% „ o 
again, the number of combinations of n things 
en r at a time is— 


n(n — 1) (n - 2) (n — T1) 
FVV 
The number taken r — lat a time will have its 
numerator only one-tenth as great, and its denomi- 
nator will be factorial r — 1 instead of factorial r. 
Hence we have— 
10 : 1 : 6: 3. 


53 


.*. 30] T- 12 5 
whence r 6 and from (I) n = 15. The number 
of variations of 15 things taken 6 at a time is 
3,603,600, and taking ö at a time the number is 
360,360. The number of combinations taking 6 at 
a time is 5,005, and taking ö at a time 3,003. The 
numbers 15 and 6, therefore, completely satisfy the 
conditions of the E JOHN GREY, 
F. C. S., Analytical Chemist, Newcastle-upon-Tyne. 


[56706.] — Microscopical. — Ignorant's 
polariscope is all right. He will not obtain colour 
henomena with the prisms only. He must intro- 
A805 another double refracting body upon the stage 
to do that. If he will put a piece of mica or a 
section of wood or bone, or a prepared slide of 
salicine, santonine, or a fish scale in balsam, he will 
obtain fine colour effects. If he will look in Sale 
Column, he will find little paper he wants advertised. 
—E. Houmgs. 
[66706.]—Microscopical.—Though I do not 
know much about the subject, yet as I have been 


through a similar experience to ‘‘ Ignorant,” and | gi 


found the way to use the polariscope without any 
assistance, perhaps I may be able to help him. 
You are perfectly right in the way you put your 
instrument together (mine goes in just the same 
way), and your description of the effect is quite 
correct ; but there is evidently ‘something want- 
ing, and that something, it seems to me, is a selec- 
tion of proper objects. Perhaps you: may not be 
aware that only certain objects are affected by 
polarised light, and many of these in different 
ways. As I understand the matter, the polari- 
scope, consisting of two prisms, breaks up the ray 
of fgat into two parts, and as one prism is rotated 
position of the portions of the ra 
effects which could not 
i light. These 


the varyin 
bri Gut. ia some objects 
be obtained b 1 


remarkable structure known as the b cross. 
The second class are without colour, but details of 
structure are very clearly shown in bright light and 
deep shadow, the position of the lights and shades 
changing with the rotation of the prism. These 
are just a few of the things you may look for and 
expect to see. Now as to objects. I would advise 
you to get a few of the polariscope objects of one 
of the good makers, and familiarise yourself with 
them. Mine came from Watson and Sons, and in- 
clude a transverse section of walrus whisker, which 
shows some of the most gorgeous colours imagin- 
able ; transverse section of whalebone, which shows 
the black cross. Another beautiful object is 
platino-cyanide of magnesium. One of the finest 
objects of this (chemical) class I ever saw is cin- 
conidine. Of the second class, uncoloured objects, 
@ very good specimen is the palate of whelk ; these 
9 had at ls. each. You ought also to have a 
set of selenite slides ; they are ls. 6d. each, but are 
generally sold, I think, in sets of three - blue and 

ellow, red and green various; but any may be 
Rad separately. By themselves they produce no 
effect, but placed under or over the object on the 


stage, they give to many of, them a splendid colour- 
ing, which changes in a most beautiful manner on 
rotating the prism slowly. I have found them 
especially effective with my palate of whelk and 
whalebone. I think if you get some of these and 
try them you will find your polarisco I have 
mine—a source of almost endless enjoyment > and 
you can then proceed to prepare and t 
upon crystals of various chemical salts, and other 
i If you sone find ae 811 1 nao ad 
you to expect, wri in, an i to hel 
you all in my power. F. W. B. g ý 

56708.]—Science Questions.—A table 1 mètre 
by 70 centimètres has an area of ‘7 mètre? ; it, there- 
fore, contains 700, 000mm.“ or 7,000cm.?, or 
70dem.*. I suppose next week we will have an in- 
quiry as to the number of aq. in. in a table 6ft. by 
4ft. (2) The volume of a gas varies inversely as 
the ure. Hence we have 
(3) Th 630 : 770 :: 1200 : 1743 8 

e approximate specific gravity of the metal is 

obtained by dividing its weight in air by its loss of 
weight in water, this last being obviously the - 
weight of an equal bulk of water. In the case 
given we have— 


3:7395 3:7395 : 
Sp. gr. = 37395 — 16780 21616 P(e: 


In the case of the unknown liquid, we have 3 
0 
metal is 2°16l5grms., and that the weight of an 
uid is 14499gem. He 

; 4499 


—Wx. Jon Grey, F.C. S., Analytical Che 
Newcastle-on-Tyne. , W s 
[56709.)—Lubrication.—Very much depends 
on the lubricator itself, as well as the lubricant. 
Many lubricators simply administer the oil as dro 
one at a time into the steam-pipe. Once in the 
steam-pipe part finds its way mechanically into the 
cylinder, and part is taken up by the heat of the 
steam, and is converted into vapour. Now if we 
follow the steam we find that the oil in solution in 
the steam is gradually deposited on the various 
metal surfaces, so that if the h.-p. cylinder and 
valve be well lubricated, the l.-p. cylinder and valve, 
which must be of larger surface, have only the 
remnant of the oil in solution to lubricate them. 
Even supposing that the high-pressure cylinder did 
not either absorb or decompose the entire volume. 
I am well aware that endless instances could be 
mentioned where one lubricator does the business ; 
but, in my opinion, this is due not to the lubricant 
still held by the steam, but from lubrication due to 
ial liquefaction. Now on an actual test a 
oyle’s Injector}Lubricator is proved to have so 
fed in the oil as spray of the finest subdivision that 
an ample volume of lubricant was carried to the 
l.-p. cylinder. There are (not to be unfair) others 
besides Boyle’s that no doubt would show an 
equally good result; but I have no faith in those 
iving drops of oil only. What is the meaning of 


the black glutinous residues in the valve-box and 
cylinder but decomposed oilf Therefore, if it be 
decomposed, how can it be in two places and lubri- 
cate the l.-p. cylinder. If I were specifying I 
should undoubtedly mention a lubricator on each 
cylinder. Then, again, I have found that suet (not 
rancid) is far better than oil or tallow, so that 
another point is here involved. In my opinion, 
from actual experience, suet is better than oil or 
tallow, whilst I would after suet prefer a good oil. 
I an, of course, giving my opinion only, but based 
on daily use of the three forms of lubricant in 
question.— INVICTA. 


y PeTo] —Salicylic Acid in Food and Drink. 


erhaps the best known test for this is chloride 
of iron. Eat or drink some of the suspected article 
and three hours later test the urine. The result 
will be first a precipitation of phosphate of iron, 
and then, on adding more of the test, if salicylic 
acid be present, even in so small a quantity as 25 

i (about one-third of a grain), note the 
characteristic violet tinge due to this reaction.— 
Prnoy STANLEY, 119, Manchester-road, Poplar, E. 


(56711.]—Fulcorum.—The weight of the bar 
acts as though it were collected at the centre of 
gravity of ‘the bar; that is, in the middle. We 
have then 4lb. acting at the middle, and 6lb. acting 
bin. off at one end of the bar; consequently, the 
fulcrum must be between them, and 2in. from the 
end, since 6 x 2 = 4 x 3.—W. A. S. 


(56711.J—Fuloram.—As the fulcrum is 10in. 
long and weighs 4lb., then the centre of gravity is 
in the middle of it, or at Sin. from one end; 


as there is 6lb. at the other end, then $ 6 = Bin. 


—that is, 3in. from the centre of the lever; or 


; x = 2in.—that is, 2in. from the 6lb., which 18 


ths poini where the lever will be at rest on fuloram. 


[56711.] - Fulcrum. — The centre of gravity 
where the weight of the bar might be concentra 
is bin. from the end. By the principle of the lever, 


810 


Alb. x its arm = 6lb. x its arm, and the of 
the arms will be inversely as the weights g on 
them. ne the length of bin. into 10 equal 
4lb. x 6 of them, or 3in. = 6lb. X 4 of 
em, or 2in., the fulcrum will be 3in. from the 
centre, and 2in. from the end of the bar. Stud 
this and similar questions in some elementary book 
on mechanics.—J. 8. O. 


.[56711.]—Fualorum.—On the assumption that 
the bar is uniform, its weight may be considered to 
act at its centre; hence the problem becomes one of 
finding the t about which a lever bin. long, witb- 
out weight itself, but with weights of Alb. and 6Ib. 
at its extremi will balance. Let z be the 
distance of the point from the 6lb. weight, then the 
moment of the weight about the fulcrum is 6z 

und-inches. , the distance of the fulorum 
Fom the other en is 6 < x inches, and the moment 
of the 41b. weight is 4 (6 4) pound-inches. These 
moments are of o ite sign, so there will be 
equilibrium when they are numerically equal; so 
we get 4 (5 — z) = 67; whence z = 2. barra bag 

int about which the lever will balance is 2in. from 

o 6lb. weight.— WX. Joun GREY, F. O. S., 
Analytical Chemist, Newcastle-on-Tyne. 

[56711.]—Falerum.—This question was one of 


those given the Applied Mechanics Examination | mains 


last month by the Science and Art Department. 
The bar is 10in. long and weighs 4lb. Its weight is 
considered to act at its centre of gravity, which is 
consequently bin. from either end. Practically, 
therefore, bar is reduced to a lever of the first 
kind, having a weight of 6lb. at one end and of 4lb. 
at the other, its length being assumed to be reduced 
to fin. By the law of equality of moments, one 
weight multi by its distance from the fulcrum 
must equal the other weight multiplied by its dis- 
tance from the fulcram, and these ces are in- 
versely as the weights, which are in the pro ion 
of 4 to 6, or 2to 3. Divide the 5 inches in units, 
and divide inversely as the weights, and we get the 
balancing point at 2in. from the end from which 
the 6lb. weight is suspended.— FRED. A. ROBINSON. 


[56711.]—Fulcorum.—Let z = distance of ful- 
crum from end at which the 6lb. weight is hung. 
.. 10 — z = distance of the fulcrum from the other 
end. Then, assuming the bar to be uniform, the 


weight of the portion z is 10 x Alb., and that of 


the portion 10 — z is a # x 4lb. Now, since 


these weights may be each assumed to act from 
the centre of gravity of each portion, the question 
resolves itself into finding the balancing point of a 
weightless bar 10in. long, leaving suspended on 


one side 10 x SIb. at a distance of 2 from its 


fulcrum + 6ib. at a distance of z from its fulcrum, 
and, on the other, 10 — „ Abb. ata distance of 


10 —= trom the same point. Then, as the effect 
of these forces at these distances must be equal— 
n x z 2 {10-2 10 — z 
(vo 4) 265 ( 10 x 4) x 
Whence z = 2.—B. B. 


[66718.]-—WNorthern Railway of France.— 
The distance from Calais (Pier station) to Paris via 
Boulogne and Amiens is given in the official French 
time tables as 298 kilomètres, equal to 185 miles 
303 yards.—R. T. L. 


156718.J— Northern Railway of France.— 
The distance from Paris to Calais (Ville) is given 
by the company in their timetables as 297 kilo- 


mètres—i.o., 1844 English miles. The harbour 


extension is about three-quarters of a mile, so that 
the total distanoe to the pier would be 185 miles.— 
East ANGLIAN. — 


[56721.—Steam Motor.—To . Inviora.”—If 


this querist will advertise his address, I will make 
a communication to the necessary parties, so that 
he may get the information he desires. I may add 
that motor seems well adapted for driving 
dynamo machines, and from what users seem to say 
is giving every satisfaction, more especially a more 
recent pattern, which has an improved form of in- 
oxidisable condenser, which, in my opinion, is a 
decided improvement.—Invrcra. 


156722.]— Flywheel.—I should myself recom- 
mend a disc flywheel for the speed you mention. 
For a pair of cylinders, 2in. bore and 4in. stroke, 
at 350 a minute, I should usea wheel 20in. diameter, 
the rim being of U section. Across the widest 
portion the section should be 2in. wide by lin. deep ; 
this whilst the minor or inner rim should be lin. 
deep and lin. wide. With the boss and disc, or 
arms, the weight would be about 35lb. You say 
what difference if boiler pressure was raised to 501b., 
with the speed being the same? I should not vary 
the size or weight of the wheel; but if you made 
more or less revolutions a minute, then I should 
certainly alter the weight and diameter of the fly- 
wheel. 350 a minute is a high speed for engines 
2in. by in. Is this correct ?—LNVICTA. 
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[56725.]—Weetern Railway of France.—The 
distances from Paris to Versailles are stated in the 
French official time tables to be as follows: By 
Rive Droit, 23 kilomètres, equal to 14 miles 614 
qau and by Rive Gauche, 18 kilomètres, or 
1 miles 225 yards.— R. T. L. 

[era Eronen Ap tly there is a mis- 
print in question. In line 8, 13 hours should 
read 3 hours. Assuming this to be the correct 
reading, let A. pump out n gals. minute; then 
since working together, they wo d clear the hold 
in 3h. 45m., time A. would pump out 225 
gals. But A. actually did pump out 200” gals. 

.. 200” + 100 = 225n. 
. A. pumps out 4 . per min., and B. out 
ix ix 423 . per minute. Let « konba 
of gals. in hold at and y number of 
which leak in per minute. .. whole number of 


gals. | Paope out when both work together is 
z+ 0 
5 225y) (4 + 33) = 225. . . i.) 


*. (z 
A. would empty the hold in minutes. In this 
gals., and there re- 


4 — 7 
10 


time B. pumps out 
* 3 (4 — y) 


2 
S-) 


2 
ue ———— 200 — Z 2 6 66 6 „ ii. 
(a + v) > 4 m 200 (u.) 


From equation (i.) and (ii.) we may determine 
x and . aoe To 

y= & or, y = 54,2 = 4684. 
—East Axon. >’ VASA i 


Sro op amet x = number of gallons 
in hold at first, y = number of gallons per minute 
which come in at leak, and z = number of gallons 
per minute that A. can pump. Since B. pum 

as fastas A., and at e stroke throws out } as 


much as A., .. B. pumps § x $ x z= 5 galls. per 


minute. A., pumping by himself, could out 
the vessel at the rate of (z — y) galls. por minate: 


A. would, therefore, take - — minutes to clear 
out the hold. B. can pump out the vessel at the 
rate of (5 — ) gallons per minute ; therefore, 


minutes he will pump out z (3 — y ) 


in 


z-y 


Z—y 
galls., and A. would pump out what remained, or 


5+) 
z—7\6 galls. in 
A z= y 
(i 
eo 6 minutes. 
2— * (= y)" 
The total time, therefore— 


22 6 = 13h. 20min. or 


2 — y (z — y)* 800min. 
Therefore (1)— 
(i) 
22 —— 800. 
1 — 7 (z — y)’ 


If A. and B. worked together, they would pump 
out tho vessel at the rate of (=+ * 0 
us 5 galls. per minute; they would, 
therefore, empty the hold in 


112 
65 


mins. = 3h. 
45m., or 225 mins. 


Therefore (2) — = 226. 


112 


— 


6 
In 225 minutes A. pumps out 225 2 galls., and B. 
SF x 225 galls.; but 225 — ÍZ x 225 = 100, 
Therefore (3)— z= f. 
Equating the values of æ in (1) and (2) and sub- 
stituting § for z, we get after a little reduction— 
„„ E 
one = 14 galls. per -) OF ; our 
Ands = 800 gallons. l ER 


—J. C. KELLY. 


[56734.] — Testing Butter.— London cream is 
an emulsion, made by triturating fresh butter with 
powdered gum-arabic, and adding milk until the 
right density is acquired. The ideas of London 

being calves’ brains and chalk and water are 
exploded on account of the price of the former and 
the insolubility of the latter.—BasForp. 


[56734.]— Testing Butter.— The following is a 
useful rough-and-ready way to test the purity of 
butter. Take ł0z., and dissolve it to oil in the oven, 
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and whilst hot float a lamp wick in it; then light 
it; after burning some time blow it out; if pure, 
Will have a pleasant odour, bubif mixed WiN aumt 
fat you have the 5 smell 
5 ö like an extinguished w candle.— 
'56737.)—Cutting Discs.—No 
one in weeded. All you want is a pair of washer 
cutters. These are like a pair of stout joiner's 
coupar ; pe o leg carmon a omah rae 
© instead a mere point only. They 
are made oo that tho knife travela round in a vertiel 
plane, 80 o washers are cut with a square, 
not a bevelled edge.—Inviora. 
F Machine.—The granu- 
lated a of the sectors is produced by 


i e tinfoil through prepared rollers; but 
gals. Kr. Jackson 


and others may easily prepare any 
small quantity by pressing the tinfoil upon a sheet 
of new glass paper. The two binding screws on 
the base board” are in metallic connection with the 


the wire 
outer circuit of the 
be glad to mn any 
see an int open c 
touched t ie, but when the winter season for 
electricity approaches I shall be glad to furnish 
through these pages all the explanations and 
sketches necessary to enable the amateur and others 
to build up similar instruments to those exhibited 
by me in Group 28, No. 2128. In the meantime 
intending makers should closely look at the parts 
of the machine exhibited.— James WIMSHUEST. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain ungaa- 
swered for fice weeks are inserted in this list,and / still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what informat ion 
they can for the benefit of their fellow contributors. 


Since our last, W. J. Grey has replied to 56204. 


. Train Indicator, p. 89. 
. Electric Cuock Dials, 89. 
Dynamo, 90. 
. Dsnamo, 90. 
. Photographing Bunspota, 90. 
Medals, 90. 
. Electric Bell, 90. 
Latch Opener, 90. 

Arranging Engine Belting, 90. 
Telescope Stand, 90. 
. Wicker, 90. 
L. and N.W. Tank Engines, 90. 
G. W. Compound Engines, 90. 


Preparing China for Oil- Painting, p. 178. 
. Green’s Ee 178. 
e Electro-moto 178. 
- Enamelliny. Mr, Lancaster, 171. 
Brass Plate, 178. 
. Hot-Air Valve, 178. 
. Object-Glass, 179. 

ting Potash and Magnesia, 179. 
pam 15 » 179. 

ynamo, 179. 

Violoncello, 179. 


Disinfection and Disinfectants.—A com- 
have wwued a preliminary port on tho subject of 
have i a imi re on the su 
disinfection and disinfectants, in which it is ex- 
plained that disinfection necessitates the actual de- 
struction of any o which gives rise to infec- 
tious diseases, and that the destruction must not be 
partial, but com , if true disinfection is to be 
obtained. Pop y, the term disinfection is used 
in a much broader sense, and mere deodorisers and 
antiseptics are styled disinfectants—the result 
much misapprehension and failure: man 
agents are entirely without value for the destruc- 
tion of disease germs. This applies, for example, 
to the valuable antiseptic sulp of iron or cop- 
. Antiseptios, however, exercise a restraining 
Ben upon the development of disease germa, 
and hence they have a proper place amongst the 
agents to be used for certain purposes when epide- 
mio diseases are prevalent. Many so-called dis- 
infectants are mere deodorisers, and quite valueless 
for their professed p A oride of lime is 
held by the Association to be entitled to the first 
place for disinfecting excreta ; it is both trust- 
worthy and rapid in its action. A solution of cor- 
rosive sublimate and permanganate of potash in 
soft water, in the portion of two drachms of 
each salt to the on, is placed next, as being 
really effective, but slower in its action. Liquor 
soda chlorinatm is also referred to, but it is dearer 
than chloride of lime, and has no special ad- 
vautages over it. For clothing and bedding which 
cannot be washed, a temperature of 230° F. is recom- 
commended as sufficient for the destruction of all 
known disease germs which do not form spores. 
Superheated steam under pressure is, however, a 
safer method to rely on, and, as stated in the me- 
morandum, a less temperature of this agent pro- 
bably suffices to effect the object than isthe case 
with a dry heat. 
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QUERIES. 


8739.) —Books.— Would seme of our readers kindly 

me what books would be required to read up for the 
examination (honours) held by the Science and Art 
Department, in the following subjects !—Theoretical 
Mechanice, Applied do., Sound, Light and Heat, Magnet- 
ism and Electricity, Physiography, Agriculture, Ste am, 
and Hygiene.—Srupent. 


(56740.)—Psyohology.—Will any reader of the 
Exourse Mrcaanic be good enough to tell me what parts 
of Bain's “ Mental and Moral Science I had better read 
tor the London B.A. pass 1— . J. S. L. 


(56741.)—Shafting.—To ‘‘Invicra ” on Ornens.— 
Will “ Invicta ” kindly inform me the best method of 
setting out a line of shafting at right angles to an exist- 
ing line of shafting, and 8ft. above it, to be driven by a 
quarter twist belt?— Axorama Mitiwaigut’s Ar- 
PRENTICE, 


1567 42.]J—G. W. Railway Locomotives. —Can 
any correspondent give me the dimensions of tbe engine 
1163? Also is there any difference between 1163, and 
the coupled narrow-gauge engines? Which claas do the 
drivers like best! What are the principal dimensions of 
broad gauge, six-wheel coupled engine, No. 2068 ?— 

sXOID. 


156748.J—L. and N.W. Railway.— What are the 

i ons of “Bevere” express engine! Which are the most 
popular with the drivers, the simple or the compound 
engines? Where is the single engine * Cornwall” 
stationed, and what trains does it work ?—Dxwmoip. 


(56744. ]—Softening Water.—Can someone inform 
me (1) If any apparatus is procurable for softening water, 
22° Clark temporary hardness with lime—say 2,000 or 8,000 
gallons an hour? (2) If any such contrivance can be 
practically worked with ordi care, by one not a 
professional chemist to insure reduction of the hardness 
to amuimum, avoiding the addition of a surplusage of 
lim > 15 (8) The best practical test of the result ?— 


(66745 ]—North Eastern Engines.—Can any 
correspondent give any information of the new N.E. 
express just built at Dar and Gateshead? Are 
they still of Mr. Macdonell’s design 1—B. 


L867 48.]— A Disagreeable Noise.—Would any 
kind reader suggest a plan to remedy the following ?— 
An old lady living opposite a smith’s op (distance, 40ft.; 
: ht, 14ft.) ang sao were as every oe his ier savi 

striking her on the head, y when lying 
bed (it is an iron bed). We pa died the window with 
cloth, but it seems to have done very little good. — R. M. 


[56747.)}—Governors.—I have an engine Ifin. bore, 
and Sin. stroke, and I want it to run at about 200 
revultions per minute. Will some reader kindly inform me 
howto make a pair of governors, statirg the size and 
details for the same? Also what size of copper boiler 
(vertical one), and what thickness of copper to work at 
201b. ure would do for the above engine? I shoulà 
heat boiler with gas.—A. B. 


[56748.)—Barbadoes.—Will some of your readers 


me some information about the above island, euch as | ti 


est and cheapest route to reach it, climate, &c.? Having to 

on business shortly, which may detain me some time on 

e island, I am anxious to know? An early answer will 
oblige.—A. KInBE R. 


[56749.]—Painter’s Wheel Lining Tool. — 
Would any of ours kindly inform about a painter's 
decorative wheel lining tool, and give a hint how to con- 
struct the same 7 Box- Acconp. 


(586750. Gold - Platin 
steel articles appear as if gold-plated, and stand polishing, 
but can't afford gold plating. Would any kind reader 
tell me any way todo this? Soldering thin sheet brass 
over them would do, but would be very tedious.— C. M. 


(56751.1—Portrait Drawing in Crayons.—Will 

one of our obliging friends inform me how to enlarge 

hotographs for crayon portraits! Also name the best 
of paper for the work, and oblige.—Invaxipz. 


158752.]- Raising Water by Ejector.—I have 
a town’s supply of water at 40lb. pressure; in addition 
I have another supply of stream water. Can any reader 
inform me if an injector would lift the water out of stream 
means of the town supply at 40lb.?—if so, what kind 
ejector or elevator is best? How many feet would it 
raise the stream water, and how many gallons of town 
water at 101b, would it take to raise each 1,000gal. of 
stream water, say 20ft. ?—T. H. Burr. 


(56753.)—Horse-Power to Drive a Millstone. 
—lI have a pair of Aft. diameter. Can 
fec alred to: ork euch mill" to grind kaites an Ailar 
red work su an 

hard minerals ; 


?—T. H. Busy. 7 


1 Scala! Filtering Water.— Will any reader 
orm me of a cheap good filter that will easily 
stream water, so as to render it fit to use in making 
» which I am informed requires an extremely 
pure water 7— T. H. Bury. 


{s6755.)— Magnesia Firebricks. — Within the 
our months there has a in either the 
3 . or oe vege other We 
ournals, a paragraph on m of manufacture o 
theese articles; but having omitted at the time. to make a 
note of the paper in which it I am now quite 
unable to come across it again, although I have searched 
for ita great deal. Can any reader of “ ours” kindly 


ist me! I should very much like to find it, or obtain | The 


other information on the subject, and as to where such 
manufacture is carried on.—CosneroLrraz. 


56756.)—Electro-Plating.—Will any of “ours” 
orm me of the method employed to silver Britannia 


metal and common pewter ? ver can be deposited on 
it from its ordinary cyanide solutions, but does not adhere 
sufficiently to allow of burnishing ; ordinary quickening 
solutions too contain acid, is there an specal quickening 
used for pewter 7—if so, how is it ade — Easy. 


[(66767.}—Bteam Expansion— What is the velocity 
of steam escaping through an aperture of two superficial 


I wish to make some small | I 


inches, with say a constant pressure of 601b. to the square 
inch, and su it to be unopposed by atincanbacts 
pressure !—Jamzs BINCLAIB. 


(66758.|—Friotion OClutch.—I should be ob 
for a description of the friction clutches used in tricycles, 
drills, &c. They are not referred to in the indices of many 
years’ back numbers, I mean the clutches that Jay hold of 
the shaft when pedalling forward, and free themselves 
when pedalling ward.— BIRMINGHAM. 


(567:9.] — Waterproofing Oanvas.— Will you 
kindly tell me whatis the cheapest, simplest, and best 
method of making canvas waterproof? The canvas is 
that in which drapers’ packages are made up in. Would 
size, varnish, or boiled oil do I RsSOIScO. 


158760. Accumulators.—I have a small dynamo, 
which I can work from an engine in the daytime, but not 
at night. I want to make some accumulators for it, 
sufficient to light three five-c.p. lamps for about four 


hours. I should be giad if anyone would tell me the size | both 


and number cf cells I should regu re: Can I use thia 

lead plates, and would they be best rolled up or flat? 

What is the best way to cover them with red-lead, and 

now can I tell when the battery is fully charged ?— 
LUMB80M. 


[56761.)—Three-Oylindor Engines.—Will any of 
your readers give descriptions and sketches of best three 
cylinder engines— Willans, Brotherhood's, and Halsey’s, 
2 pive titles of books, giving full descriptions of them ? 


(56762.1—Safoty Bicycle.—I think of making a 40in. 
bicyc:e with side :ods, something like the Facile. Would 
some kind reader tell me the length of crank-rods and 
general dimensions? A few hints on the best way to 
make adjustable bearings, either plain or ball, would be 
very acceptable. I have the use of slid-rest lathe, drill- 
ing machine, &c.—Low FLYER. 


(56768.)—Water Analysis.— To Ma. Jo. Gary, 
F.C.8.—will you kindly give directions for estimating 
(quantitatively) the following in the solid matter, 
ob ained by evaporating 70cc. of water :— Sulphate of 
caleium, su'phate of magnesia, carbonate of calcium, 
carbonate of magnesia, chloride of sodium, sulphate of 
potash. Textbooks do not give methods for estimating 
the lime and magnesia as carbonates or sulphates, but the 
total lime, magnesia, &c.—Z, Y. M. 


(56764.|—Tempering Carpenter's Tools.—Will 
some rea inform me where I can get a good book 
explaining the right way for empering carpenter's tools, 
and all fine-edge tools for cutting leather and wood, and 
sso Mowa mie way to temper all sorts of spriogs, or 
some hints 7— TOOL WorxEB. 


[56765.—Polish for Walnut Table.—Would 
some reader kindly advise me how I am to restore the 
a athe d ages ue 
rende T eau-de- 
spilled on t?—A. E. me ARA 


[56766.{—Building.—Would someone tell me what 
is the differenee in price of buil now, compared with 
20 yearsago? I am told that to build a cottage that 
could be built 20 years ago for £100, would now cost 
£180, as bricks and labour are dearer; but I should 
have thought that timber being cheaper and competi- 
on keener, it would have compensated for increase in 
wages and bricks. 


158767. —Parrots.— Would romeone who understands 
different species of parrots advise me on the following ? 
I sent to a bird dealer for a young ring- neck parrakee“, 
bat had an adult bird sent me. He has never once made 
the least kind of noise, not even in his natural tone, but 
continually climbs round the cage trying to get out; at 
ether times he will sit quite still sometimes for an hour, 
shouid lfke to know whether there is any chance of 
making it talk—I have had it a fortnight, K. M. 


158768.] Ancient Lights.—Would someone tell 
me how close I am allowed, by law, to build near a 
window overloo „ and if there is any difference 
between a clear window light used as a dwelling, aud a 
eemi-transparent window of a chapel ?—X. Y. Z. 


(567¢9.)—Legal.—A. engages B., in the presence of 
C., to give a course of twelve lessons to a pupil of A.’s 
on a fixed day, one lesson to be given in each week for a 
certain sum. After seven lessons B. requesta A. to 
change the day, but this will not suit A.’s pupil. A. then 
writes B. a polite note to say change of day is impossible, 
upon whi B. replies that he will not finish the 
remaining five lessons and incloses his account for seven. 
A. feels moiy bound to pay B. for these seven lessons, 
but is B. legally entitled to anything ?—W. H. B. M. 


3 one of my fellow readers who 
1 in for glas tell me bow putty is made properly? 
can make a feeble imitation by m up whiting and 
linseed oil, which are, I believe, the in ients used ; 
but the genuine article I cannot make a bit, and what I 
do make does not stick properly. Ought one to mix it 
up in one’s hands ? I wouldn't be a glazier if they get 
their hands in the mess I get mine in when I do it.—R. 
A. R. Buxuetr. 


(56771.]—Calico Dyeing.— How can I make stannate 
of soda liquor and er suitable for calico piece dyers, 
as it is wanted erent for pieces from hanks H ; 
Holux xs. 
ul Varnish for Wall Papers. — Any 

ormation f the varnish used 


or 


paper- 
manufacturers to coat their paper to make it. 


oleae e It does not stain the er as 
and is quite flexible when dry.—A. W. G. 


(86773 ] -Gluocose in Leather.—To M. ALLEN.— 


ce of weighting leather with glucose is now 
y carried on. I have used the follo rocess for 
its estimation, and should feel thankful to Mr. Alien if 


he would point uut its defects or indicate a shorter 
course. Ggrm.of leather shavings were taken: these 
were shaved from the edge of the delt by means of a 
rasor, placed in a X»xleth’s fat extractor with ether to 
dissolve ont fat and to free from gallo-tannic acid. 
Afterwards the shavings were boiled in a test tube with 
distilled water on the water bath three seperate times, 
and the three extracts mixed and made up to 200cc. 
with distilled water. A portion of this was filtered and 
a burette filed with it. I found that 6'200. of this 


extract reduced 50cc. of Pavy's solution (ee Com- 

mercial] Organic Analysis,” Vol. II. page 290). I caleu- 

ae that this gives 19 per cent. of glucose.—Wravinae 
aNAGER. 


[56774.)—Tests for Sin. 0.G.'4.—To Ma. Sapte 
on F. RA. 8. — Would either of these observers kind! 

ve me a few tests for a good o. g. of 5in. aperture 
nform me if there is any reliable formula for ascertain- 
ing the light- grasping power of such an o. g, and if so, 
to whose magnitude scale does it apply? I suppose all 
the objects in the late Mr. Webb’s book are given in 
Smyth's scale.—H. A. 


5€775.)—Small Gas-Engines.—To t Iwviora.” 
I think it would materially improve your proposition 
with reference to amateurs making their own gas engines, 
it yon included all subscribers to the E. M.” (whether 
tey be amateurs or not) who can prove they have been 
such for, say, twelve months, or for any l of time 
that you might think fit? I think we should all of us, 
subscribers and publishers, reap a benefit thereby 
and thereby increase the circulation of the E. M.“ I 
have been a subscriber to the E. M.” for several years, 
mostly for the purpose of gleaning something about gas- 
engines; and ever sinc those papers appeared on gas- 
engines some time since in th? E. M.,“ I have been 
anxiously looking fer the promised instructions how 
to make one; and as I do a little work at the lathe during 
my spare time, and the only aveushie poner at my dis- 
has to come out of my own muscle, I should take 
tasa t boon if either you, “ J.H.” 
subecriber could furnish us the required information. 
I think myeelf that a small power ne might be 
made without infringing on anybody's patent right, 
because fur my own use, if I could run an engine, say 
phe. at 4d. per hour for an hour or two occasionally, 
should be very thankful, and should not grumble at 
the expense; and 4d. per hour for a 4-h.p. is 
far in excess of the cost of some gas-engines, the patents 
of which have already expired.—Tak9. 


[56776.]|—Electro-Motor.— To Ms. Borrows. — 
Thanks for sketch and description of laminated armature. 
I propose to make one 3in. diameter, and bin. long. 
Will you kindly say how many pounds and what size wire 
I shall put onarmature, and how many poundsof what 
size wire I shall put on fields to get best results? Fields 
will be of the o fiat form of core. Core of fields 
will be about 4in. wide—what 1 should they be where 

What h.p. should above motor give with 
4 to 6 large-sized plunging bichromate cells ? t do 
e laminations of malleable 


orany other 


(66777.).—-Paste Blacking.— Would 
numerous readers favour with receipt for 
first-class paste blacking, and describe the 
manufacture and packing !—X. X. 

i [607798.1 Oloto: A. ana B. run rouna a cials in the 
ollowing manner :— When starting, they run in contrary 
directions round the circle till they meet, A. then 
instantly reverses his direction, ranning the same wayas 
B., the latter’s speed being slowest, he is overtaken by 
A. at the starting point, each speed being uniform. 
Required the relative speed of A. and B.—Awmicus 
VERITATOS. f 

(56779. ]— Problem. — Two straight lines of equal 
lengths, crossing each other at right angles, and inter- 
secting at their centres, are traversed to and fro, the one 
by A., and the other by B., always keeping the same 
dlatanoa from each other, that is, half the length of the 
traverse; C. interposes halfeway, and in a line between 
A. and B., and takes a certain route, still keeping an 
equal distance from A. and B., while preserving a 
straight line of A. C. and B. Required the nature of C.'s 
path.—Amicus VEBITATUS. 


56780.1—-Oam ping Stoves.—Can any reader of the 
“ E. M.,“ teli me which is the best stove for boating and 
camping, coal, charcoal, and wood being very dirty and 
cumbersome. I have found two small oil stoves answer 
better than the above. Would two methylated spirit stoves 
be better still, as I want to take up as little room, and 
as light and least trouble possible, as there is not too 
much room in a boat ; also which is the bestand handiest 
lamp or lantern I- W. P. 


[66781.}—TelegramCodes.—Are any such published: 
—and if so, where? I have heard of one by Dr. Alzar. 
Is ita good one, and how procurable ?—M. N. 


156782.J— Marking Bone or Ivory.—How are 
the names of manufacturers so neatly stamped on 
articles, such as toothbrush handles, &c.! What sort of 
punches are used! How applied—hot or cold ? and how 
and with what are letters then filled ? I am often asked 
to mark initials on such articles, but fear to crack them 
with ordinary steel punches, —M. N. 

(56788.)—Steam Brake for Locomotives.— 
On the Continent, where the inclines are severe, itappears 
reverse Wor has been employed asa steam brake ; but 
as the tem re of the gases in the emokebox is about 
609° F., they would dry up the lubrication of the 
cylinder and rubbing surfaces. This difficulty, however, 
has been overcome, by first sending into the exhaust pi 
a jet of water ; the energy of the moving mass is thereby 
stored up in the boiler, instead of being uselessly expended 
in grinding the rails and destroying the tires of the 
wheels. I should feel obliged if anyone would give a 
short account of how this system has answered, and also 
the reasons why it hes not been universally adopted on 
our railways ?—Davip Srersey. 


(867S4.}—Biocyole.—The front-wheel bearings of my 
bicycle 5 as i a some orson They 
consist o running wo parallel grooves, corre- 
sponding grooves being cut in the spindle. They are 
adjustable vertically by two screws ia each, the cranks 
are not detachable. Will any reader tell me how,to remedy 
thist—Amatzus Mrcnansio. 


(56785.j—-_ Kites and Kite-Oarriages.—Can any 
reader give me any information as o (1) the beat anapa, 
proportion, and material for kites for drawing anà guid- 
ing (f.e. tacking) a bott or carriage! (2) A correct 
method of obtaing beat position and ar gle ot belly-band ? 
(3) keason of undue oscillatiun of kite, and me ws of 
preventing same! (4) The successful use of kite-carri- 
age being an aocor p anes fact, a reference t any 
account of the method employed, or any work able 


of your 
reall 
mode 


312 


containing articles on the cal and scientific prina 5 
of kite construction. N. B. I have examined works 
public li ane rai likely headings, without 
suecess.—J. 


[66786.] — 


e magnitude and ace P, when it is the 
81 force that will make the body 6 ?— 
Dumpvck. 


Plate-Glass.— Will 
a drill for rough plate- 


(56788.)—A 1 Battery.—I have several 
5 s, and after Fest r new zince and re- 
charging with sal-ammoniac scarcely any current- 
Can sano “oats Gil weit Loon do earth with the 


du that time. 
indicator.—A. A 
(56789. J- Klinkerfues’ Barometer. — While re- 
the ease of one instruments or 


i avertiseeurs’’ as they are called by the 
index has become ged, and as it does not fit on 
a square or furnished with any ear of ita proper 
on on the axis of the instrument, I shall be pleased 
some of “ours’’ would kindly inform me how to re- 
adjust it. At presen’ 1 see no. way bat lacing 1 along- 


side of another tus of wn accuracy 
and with it; ads th this object shall be glad to 
have access to one in the vicinity of verpool or Man- 
chester.— KLInKERFUES. 


beo Limited, Liability | Company.— What 
are the customary and 


duties of a managing 
1 5 


(66791.])—Telephone.—It would be a great 3 to 


man ers of “oure” if some 555 
k the features claimed various 


it from ty? Do Gower, Ochorowies, &e., 5 
royalty ?— KEBFUES. 
92. e .—Will some obliging and rienced 
ei Ceres lan say, coal and anthracite are l of 


electricity, and to what exteat ?—KLivxgarvugs. 


[50790.}—Boltzogone, Leaky.—I have one of Dr. 
Fevre’s „veritable es for soda water. 


CHESS. 


ALL Communications for this department ans be 
addressed to J. Pon, Langley House, Dor 


PROBLEM DCCOOXLIL—Awn Easy BHAVE. 


White, (8-+-4 
White to play and mate in three moves. 


BoLUTION To 940. 


White. Black. 
1. K-Kt8 1. K-K 2 or Q 2 (a) 
2. Kt takes P (dis ch) 2. K moves 
& Bor Q mates 


(a) 1. P takes Pat B 4 (b) 


2. Kt-K 8 (ch), & 
(è) 1. P takes P at BS 


2. Kt-Kt 5 (ch), &e. 


(e) 1. K-B 4 (d) 
2 Kt takes R P (ch), &e. 

(d) 1. P. Kt 6 (e) 
2. B R8 (ob) i 
3. Kt-K 8 (ch) HA sany 


7 


NOTICES TO CORRESPONDENTS. 
Corzxct solutions to 989 by V. 8. Pochin (easy on 


iret f., e ros 
w, Brum y 
fur for Ee a L. Robins. 


+ (Cell 


ENGLISH MECHANIO AND WORLD OF SCIENCE: 


MOROT E A. erent Oe A. 1 
difficult, rich, and sound), (014 
Romney), and A. S. Olver. 


To 941 by H. Culmer, F. A. Vincent, E. S., and A. S. 
Olver. 


Srazerocats.—In 941, if 1. 2. B covers. 


R takes Kt-P 


Game received from F. A. Vincent. 


ANSWERS TO CORRESPONDENTS 


— — 


„% All communication: should be addressed to the EDITOR 
of the Excuse Mecuayic, 882, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


Write on one side of the paper only, and put draw- 
ing for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering qu 
numbers as Well as the titles of the 
replies refer. 8. No e is made 
queries, or replies. 4 
addreeses of manuf 


ts, 
warded, and the names of correspondents are not given 
to inquirers. 


„Attention is especially drawn to hint No. 4. The 

space devot devoted to letters, queries, and replies is meant for 

good, and it is not fair to occupy it with ques- 

tions 1 as are indicated above, which are only of indi- 

vidual interest, and which, if not advertisements in won 
selves, lead to replies which are. The “ aca A 

Column” offers a cheap means of ob such rma- 


taining 
tion, and we trust our readers will avail themselves at it.” 


BACK NUMBERS, 


Ws receive so many queries asking for directions how to 
make many instruments and appliances which have 
been n u escribed in back volumes that we have com- 

iled a list, which we shall insert in this column at 
tervals, of those most frequently sent, and as the 
numbers are still in stock, new should con- 
sult the list before sending their questions. 
gerte eo, 
os. 
Copying processes: Nos. 750, 758. 
pir Nos. 638, 759, 840. 


: Nos. 756, 772. 
Fan 


tern Making : Nos, 938, 941, 948, 945, 948, 950, 952, 
80 955, 956, 958, 959, 962, 968, 965, 969, 973, 
961, 986, 989, 998, 995, 998, 1,000, 1,001, 1,008 1,004, 1, 008, 
Se 1:010. N. e0. 
Bilver-p iy, D oS 
Telephones 
Varnishes : 470, 619 6 76. 6515 5 728 775. 


The follo are the — &o., of letters to hand 
ehh ease y evening, June ard, and unackno er jo aa ap 
ere : amio 


ToLLAT axp TIoznURST.—T. Fenwick W and 


Horological Institate. W. ff. H g E Pr, T. Aler- 
TO 33 

ander.—C. 8. Stock.— F. M. 

E. A. Tindall.— Kee and .— 4. . 
B. J. Hopkins.—An Old Subscriber, Walsall.— Back- 
woodsman.—A. Hearn. — . Ar -—Hadah.--W. B. 
—8. Beeching.—Ascalon.—A. . G—Vanduara.— 


G. H. Hepworth. 


O. A. (Yes. Mr. Ellis Lever, of Bowdon, Cheshire, 
made the offer. We believe the management of the 
competition rests with Mr. Burt, M.P.)—E. H. (You 
should use a pocket battery such as that deacribed on 
p. 119, No. 1,019. e small 
accumulators, see p. No. 1,016. -Usok enn. 
(Heat to a red; when ek fill with sand and stop each 
end tightly ; then bend round suitable forms. Use a 
wooden hammer, if necessary. We do not know of a 
book on that subject,)—J. 8. (They can, if they 


like, bring an action you; and if they 
have a sod case, very likel will If you have 
a good case, you can stop their a by bringing an 


action against them ; but before doing ‘anything of that 
kind, consult a solicitor. If you had a with 
money, you would probably hear no of the 
threats.)—C. H. Taompson. (There are prac diffi- 
culties which, so far as we can see, it ie impossible to 
3 phe not submit your ideas to a firm of 
1 in a comprehensible shape, 
they apasa no doubt, receive attention. The advan- 
tage of utilising nearly the whole of the available heat 
of the fuel is unquestionable ; but at present you have 
not ained how that is to be dene.)—J. Tuompson. 
id is, we believe, used. See the indices, how- 
ever, for much informa tion on the sub ect.) —NNI X. 
(Try the common shellac cement, or if that won't do, 
marine glue.) — Oxus Prosanpi. (What connection 
has your letter with the subject? Pinchbeck is an 
C e 5 in 
e query eon an 
Information about Khat was a Liked foe: oa can 
supply it, by all means send it on -W. E It is 
t, and it is is frequently bed 
own with g paper and pumice-stone until a per- 
fectly smooth surface is obtained. For your purpose, 
filter the paint rons ugh canvas, and put on in very 
thin coats with pore brushes, letting each coat dry 
thoroughly herd before rubbing down. Work of the 
kind is usually finished with stoving copal and, so to 
speak, ja ed in an oven.) A Burian. uent 
dathing the hottest water that can be berne has 
recommended. Some suggest the addition of bran or 
1 to the water.) —J. W. ver he does not intend 
to publish it.) — Jun BAYLEY. uestion has been 
frequently answered. You a fill holes with oil 
— force it in, in fact. See p. 282.) — Au Inqumgs. (The 
simplest is ice and salt—two parts of pounded ice to 
one part of salt. If ice cannot be obtuined, a cheap 


974, 978, | Ted 


No. 1,054. Jurm 5, 1885,- 
mixture is sulphate of soda 8 hydrochloric ad 
5 parts.)—M. C. Z. (Put ou gestion to Mr. D. 
Nu er, Strand, ere is not — 


tt, booksell W.. 
demand for books of the kind. )—Datsz. 
worthless.)—J. W. ELZRHIO. (Probabl ; but, 4 
you were told by the directors of the National 
no opinion could be given worth having by one who 
had not seen them.)—T. R. Atumeon. (You cannot 
do it. The American conscience as ito i bald isa 
bad one. You can only secure were Toor obj 
ing vee some American pas er for bie ton 88 on 

day as in England.—P. Ls Neve Foerrn. 
(Inserted ; but Italian stamps are of no use here. 
Send a Post Office order.)—Epwazp Harrison. (We 
are not a sporting prophet. )—Es4u. (Au ies 
contain lime or arsenic, and are is as 
harmless a one as any : 8 bate of arsenic, 1oz. ; Rheni 
lime, 100z. ; starch, 140z. Well mix. into a 
water, and allow a little to remain on the 

Freckles may be removed 

teaspoonful of hydre orie acid, and l fluid cures 05 
rectifi.d spirit. with 8 fluid ounces of water. ) 


Every Workman connected with the Bail 
Trades ene a ainada should advertise in “THE BU 
ING NEWS.” 0 every FRIDAY, price Fourpence, at 323, 


Strand, London, W 


“THE BUILDING NEWS” is the Principal Journal regre- 
senting Architects and Builders, and has the largest cireulstion ef 
any Professional Journal in the kingdom. 


Every Workman should insist on seeing “THE BUILDING 
NEWS "every week at his Club or Coffee Heuse. He will fad 
more Lists of Tenders for new work in it every week than ia 
say am similar paper, and can thus judge where work is likely to be 

He is also speeially invited to make use of ‘‘ Intercommunties- - 
ton“ if he wants to know anything about his trade; te write te 
the Editor if he hes any sugges tions to make, and to ' advertise in 
the paper when he wants wor. 

The charge fer Advertisements for Situations ia One Shilling fe! 
Twenty-four Words, and Sixpence for every Eight Words after. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 3 


Bs. 6d. for Six Menthe and 11s. for Twelve months Poet Free te 
any pert of the United Kingdom. For the United States, 12s., or 
25c 1531 3 13s., or 16f. 500. ; to India 

(via Brindul), | ; to New Zealand, the Cape, the Wet 
Indies, 8 Neve were Natal, or any of the Australian 


Colonies, 1 
The ri r E should be made by Bost ofice order. Back 
numbers eannot be sent out of the Un by the 
ordinary 5 post, wae must 3 for at the rate ef 
4d. each 8 cover extra 
Phils- 
mite? 


London. All subscriptions will commence w 
iasued after the receipt of the subscription. If back numbers are 


aired to complete volumes, they must be paid for at the rate of 
4d. eaeh copy, to cover extra postage. 
Vela. IV., YII.. XXVI., XXVIII. XXXII, LI. 
XXXIV., XXXV., XXXVI, XVII „XITVIII., x 


and XL., bound in cloth, 7s. each. Post free, 7 7s. dd. 


All the other bound volumes are out of print. S 
would do well to order volumes as soon as possible after the aon- 
clusion of caeh half-yearly volume in February and A 3 
only a limited number are bound up, and these soon run cet ef 
print. Most of our back numbers can be had singìÌy, price WN. 
each, through any bookseller or newsagent, or 9}4. each, post free 
from the office (except index numbers, w stan are Sd. onch, er 


post free, 
Indexes 17 Vols. I., VI, VII., VIIL, and IX., 9d. each. Post free 
21d. each. Indexes to Tol XI. and ue su Bent vols., 3d. each, er 
post free, 34a. Cases for binding, Is. 6d 
CHARGES FOR ADVERTISING: ie 
Thirty Wo rds ee se ee ot 5 
Every additional eight words ae oe o b 
Front Page Advertisements Five Shillings for the first aaa. 
afterwards 9d. per line. 


Paragraph advertisements One Shilliiag 

rline. Ne at page or paragraph advertisement tneerted 
ees than Five Shillings. Reduced terms for series ef more than 6 

insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMK—for ` ’ 


s. . 
Twenty-four words Ss oe o @ 3’ 
For every succeeding Eight Worda „ oe «8 


ADVERTISEMENTS in the SIXPENNY SALB oo 


Birteen word ee : oe s oe 
For 5 Right words oe oe 2 


% It must be borne in mind that no Displayed 3 
oan a in the “ Bixpenny Sale Column.” All advertisements 
must be prepaid; no reduction is made on insertions ; 
and in cases where the n sent exceeds 
5 rs grate s ifar. ‘7 i 5 os 
stamps mps, however erably halfpenny stamps), may 
sent where it is however (pre obtain 00 


io address is included as part of the 3 ant ee 


Advertisements must reach the office by 1 p.m. on Wednesday, te 
insure insertion in the following Friday’ 'i number, K 


NOTICE TO SUBSCRIBERS. ™',. 


Saan oe their copies direct Froen tas oika gree: 
that the last number of the term for which 


92 r n is paid will be forwarded to them in a PIX 


as an intimation that a fresh remittance is 


necessary, if 
to continue the Subscription. i 


Xe is 


, Epp s’s OCocoa.—Gratefnl and 


Hun 
ready to attack wherever there isa weak sae TE caca 
mm a fatal by keeping ourselves well a cee 8 
ana a iy Aa bonis nourished frame.” 5 
N I wara or hik, p afi — — 
Made simp 1 8 and an 
London.“ — Also mak BEppe’s Ch 


Ing aaron e Ointment is not ony fitted fot hént- 
ing sores, wounds, and reiie external ailments, but rabbed 
on the abdomen it actsas a derivative, and thus dieplaye the 
ost salutary influence im stomachic disorders, derangements 

of the liver, irregularities of the bowels, and other intestine 


inconveniences which mar man's 


. peared. With this Camers persons oan 


let it be 


at much Aqher prices, yet have no accesso 


droes, which sends 
the wearer. P 


June 5 1885. 


ENGLISH MECHANIO AND WORLD OF so Non. 


V. 
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THEOBALD AND CO.“ S8 LATEST 


8 „ SPRCIALITY.—THB AMATEUR'S PHOTOGRAPHIC 


RA, for Instantancous Photography. 


HE widespread interest created by the 


excellent oxhtbits of Photogrephic Apparatus at the 

INTERNATIONAL INVENTIONS EXHIBITION, 

and the ever-incressin: 

aod yet cheap, has induced jus to at last bring out the 
A 


MATEURS CAMERA, 


which is the outcome of nearly two yoars of study and experi- 
to manufacture Photographic 


ments. It has been easy enough 


but a far different thing to bring outa really good 
kets of ama- 
urs. We have now succeeded, however, but wish it to bo tho- 
y understood that nothing short of asale of some thousands 
rico. We can- 
if only a few 
dozens are sold, Consequently, wo will only undertake to erecute 
d This will give us sufficient 
_ time to see if the demand will pay, and if it does not, we shall 
however, believa that the demand will be 
his advertisement would never have a 
hotograph their friends, 
ten inconvenient for one 
ress and go to a photographer's at a certain time. All 
clined to take 
bring out the 
nding 
understood this Camera will really take photographs, no 


A 
1 e, at a price that would meet the wants and 


will enable us to make them and sell them at the 
not afford to lose money, which we shall certainly 
orders that reach us within 23 days. 
then stop the sale. We 
enormous : otherwise t 
pet animal It iso 
to have to 
this is now done away with. Whenever you fecl in 
a person's photograph, or have pa own takm, 
Camera, and it is done at once. o avoid all misundersta 


houses, scenery, &. 


simply copy them; and all chemicals, &c., are iven with it. 


p 
not confonnd this with other Cameras, which, alt 


the Camera you have to spend a large sum o 
aad other apparatus. Thisone we sell is complete. 
The Amateur's Photographic Oamera measures Ein. 


Brass Ca 
1 Pack 
Bottles of Developing Solution, 
. bar Cards for Mounting, Printing Frame, Elastic 
Q oller, and full instructions compe Carriage 
This a tus will really take perfect 


views of lovel 
Mechanics for taking Pho 
and one other things. these 
Portrait taken, post free, six stamps. 

All orders must be sent within 23 days (erc 
Customers will oblige by sending the Co 


Signed J. THEOBALD and CO, 


demand. A splendid ten-joint Bamboo Fishing Rod 


out to 12 feet. Packed in neat case, carriage free, 28., two for 3e. of 


Twenty-five yards best Derby Silk Twist. la. 2d. ; three dozen good 
„ assorted 


Hooke pa Gat, 1s. Id. Three a best Gat, 
Flies, 7d. Silver-plated W In., la. d.; zin. 


LAUNOH.—10in. long, made entirel 


time. Warran to work perf 


STEAM ENGINE. 


Grand IIlust 
Novelties and Inventions of evcry descri 
fifty years. Telephone 3,215 —J. THEO 


..... Oe ——.— 


£200 Given Away! 
? A NOVEL COMPETITION! ^ 

A Simple Bible Question! 

An Easy Chance for Old and 
Young! 


We offer Premiums to 
cise nr ae eek aE" ar 
WORD “MIRTH” ST MENTIONED P 


we will give ; if we receive more than ono correct 
answer, we will give to Second, £30; Third, £20; 
„ } Standard Dictionary, containin 900 
pages, 80,000 references. 7 yon Ri nat Ark 
ou may be 
YOY 8 A GOOD CHANCE FOR’ A 
in ortler to please all, we offer the following: @ 
Ist, £10; 2 to 11, each, Shakespere Complete. The 
2 it of onsoiation "Awards. wil be given, io 
eoerecily. We enter every letter in the same order as 
received, and number the names as recorded in our sub. 
scription If 


To the frst ering correctly, on or before July ist, 
30; 
— 5: „210; Sixth, £5; and to the next 
second, third, fourth, fifth or sixth, so 
11 ns answering our Bible question 
Hence there can be no 0. 


at the . In all respects e den Argos 
isa fi publication, with large, beautifully p A 
ea, handsome illustrations, interesting shirt and 


pag 

: pe stories. postiy. okeran, c. x 
r Three — * or new stands. 1 

earried ont as 9 h E 1 


Registered Letter 


. THE GOLDEN ARGOSY, 


13a, SALISBURY SQUARE, Freter Sr., 
LONDON, E.C. 


demand for something really praotical, 


hough advertised 
ries, but after you get 
f money for chemicals 


re, and 
consists of a strong, well- made Camera, powerful Lens, Brass Fit- 
Focussing Tube, Dark Shutter and Slide, Focus- 
et of Dry Plates, Packet of Sensitised Papers, two 
Bottle Gold Solution. Box of Fir- 
Bands, 
free, 15a. 
hotographs indoors or out- 
doors. Por Travellers, Bicy-lists who wish tocerrysway with them 
spots they visit, for Ladies and Gentlemen, for 
phs of Models, and fora thousand 
eras are unrivalled. Specimen of 


from abroad), and 
n below with their order. 


C N. 
Entitles holder to 1 Amateur Camera for 158. if sent 
: within 26 days. 


wo be sent, Lar © Tres. for 23s. 
FISHY BARGAIN. — Enormous 


INGTON SCREW STEAM 


of metal. Will go 


7 strong metal boiler, tripod stend, re- 
volving fi del, working metal governors, upright and hori- 
` 78 i g, brass lubricator, and furnace complete. Carriage 
reo. la. 


HE NEW MAGIC FOUNTAIN PIN. 


An elegant Gold-plated Stag’s Hend Pin, for the scarf or 
out ya of delightful perfume at the will of 


out free, 14 stamps. 

ted (Catalogue, 400 Mlustrationg, post free, I stamp. 
tion. Established over 
ALD and CO,,6 and 7, 
Bath-plece. Kensington Hirh-street. Kensington, London, W. 


som, Cone y- hill. Gloucester. 


or offer. — Jau s CAMPBELL, 60, 
Shower Bath. complete. 


0 
to 4jin. F treble, octave 
street, London. 


tion, half brig 


cost 60s. 
Dalsten, London. 


Exchange anything useful.—A. 
London, 


will take to pieces, just cost 226. 6d. Small 
lás. Wanted,a good Watch; approval.— 
Cleckheaton. 


Bellows Camera, 
Winchmore-hill, London, N. 


any useful article worth 586., quite 
to nine-carat goa See Sixpenny 
10, Judd-stree 


RATUS ?— For culars, a 
Held. parti » app 


dnor-street, Plymouth. 


valuable ex¢ 


W. Su irn, Bllston- road. Wolver! 


ham - road. 


ro reat Marlow. 


to 
Heeley, Sheffield. 


for Rooks on Biectricity, 
House, Haverford west. 


Exchange good Portrait Lens. 


carse, by Perth. 


hoto Apparatus, for bound 
Driffield-road, Old Ford, London. 


Old Ford, London, 
W., 10. St. John's- road. Hoxton, N. 
What offers ? 6, Stanley- road, N. 


Stanley-road, Ball's bund, N. 


161, LEMAN 
Price Lista on 1 
” Wholesale, 


OE BUSINESS RBSPECTA 
and OO., Cigar and Tobacco M 
London. Wholesale and Export Only. 


Bench Top, 3 inch thick, 5 by 3ft., 


@Eight Vols. “English Mechani 
inclusive, clean, unbound. What offers? Drawing instruments 
wanted.—S., 3, Oak - terrace, Derby-road, West Croydon, 8. 


Screw-cutting Lathe, 4 to 8 inch centres, wanted; must 
be first-class, self-acting, sliding, and surfacing 
smaller Turning Lathes, or splendid Bicycle or 
ge.—Patusz, 6, Townw 


What offers for 23 parts of “ Amateur Work.“ 
mustrated.— Address, X., Post Office, West Gorton, Manchester. 


Lathe Head. 7in. cones for lathe wheels and lathe 
heads, gut, tarned and bored bere nage Exchange offers to 
pton. 


Wanted, colection of above 1,000 Stamps 
change for Books, Bcarf Pin, Electric Beil, Batteries, and other 
Electrical Apparatus.—H. Buxrino, Didsbury. 


25 c.-p. Hand Dynamo, E. M. pattern. Exchange 
for plate Portrait Lens or offers.—F. G., 13, Radipole-road, Ful- 


change Electrician.” from October 32, 51 
‘What offers for Cassell's Famil 


Twelve Bunsen Cells (quarta) 0 


Vertical Engine, cylinder 14 b 
OuN 


cal, Photographic, exchanged for cash, 
apparatus. Send to Kxur and Co., Infirmary-street, Edinburgh. 


Micro.-Photo Objective, by Dallmeyer, also other 
vols. of E. M., or offers. — Pax, 56, 


M and 65, BROAD STREET, BLOOMSBUR 

STREET, WHITROHAPEL, 
108. werth ef Geods Carriage Free. 
„and fer Exportation. 


———— 
TOBACOONISTS COMMENOING. 


Illustrated Guide (110 Pages), HOW TO COM> 


aa ee MYERS 


1. 38 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for the first 
24 words, and 3d. for every sueceeding 8 words. 


Good Value Offered (cash or instruments) fer all 
kinds of sound or repairable Scientific 


Sn bine 
Belenco Depot, Chenies-street, near British Mu ed 


soum. Hetablish 


Induction Coil, jin. spark; for Violin, Mandoline, 
sher-street, Glasgow. 


Exchange to value 3808, 


cost double; perfect order. Quarter-plate Photographic Set, 
complete, Exchange to value 30s.—Fx tt, Market Rasen. 


rgan Pipes, second.hand, wanted, from 3ft. F bass, 
and half-stopped diapason, rest clara- 
bella or flute. Exchange—Particulars to Boswatt, 177, 


What offers for half horse-power Steam En -P 
nearly new, brass cylinder, lagged in rosewood.—Apply, Wiru- 


Stanhope- 


521n. Bicycle, Coventry “Imperial,” in sound condi- 
t, with patent bell, worth £4; giving up riding. 
Offers wanted.—H. 8., 263, Goswell-road, N. 


Lathe, with fret saw attachment, little out of order, 
Exchange anything useful.—A B., 48, 


Alblon- road. 


Electric Motor, by H. Jones, not been used, cost 218. 
B., 49, Albion-road, Dalston, 


height 2ft. 9in., 
el vice, in jaws, 
acuanic, Spen Hall, 


-plate, and two double dark 
slides, nearly new. What offers?—F. W. Aron, Stenard-roead, 


Mystery Gold.—I will exchange heavy Albert for 
ual in appearance and wear 
e Column.—W. B. RUSSELL, 


Microscope, }, 3. 1 inch powers, rack and pinion 
adjustment, Will exchange for a good Telescope, or offers.—W . 
Ricmarpson, care of M. Day and Son, Dewsbury. 


What offers in exchange for Plate Photo Appa: 
. 8 eK - 


Amen, Dane Hill, 


small Lathe, bed 2ft., centre 8 Inches, watchmaker 
ttern, fit for amateur, in exchange for bicycle.—P. Hunsr, 15, 


co,” XXIII. to XL, 


; in exchange for 


cle, or other 


Feld, Wolverhampton. 


“English Mechanic.“ clean, unbound, 
ent date; what offers, or cash ? J. O. Lan, 36, Sheaf-street, 


in er- 


Exchange Fishing Rod, Lines, o.,, for Rubber 
Stamp Making Materials, Apparatus. &c.—Particulars 
Oakley Cottage, Cemetery-road, Cheltenham, 


Will exchange 50in. Bicycle, bent handles, hollow 
Sear i 3 cost £12, fer Boat, or take £5 cnsh.— E. Arazs, Glade- 


„H. YasyD, 


`‘ 


ffered in exchange 
AJ. W. G., Albert 


May, 1881, 


14, nearly all brass. 
SBR, Cottown, Glen- 


Apparatus:—All kinds, Chemical, Physical, Electri- 


or best valne in other 


» 109, 
Telephone 


Speculum, Silver-on-Glass, good definition. 9 inches 
diameter, 6ft. in, focus ; what offers Dar, 6, Driffield-road, 


What offers? bhrin. Telescope, O.G. about 7ft. focal. 
Edison's Electric Pen, Press, and Battery, cost £16. 
Watchmaker's Throw, with tools, cost £16.—6, 


PLANE AND TOOL 
MANUFACTURERS: 


(BSTABLISHED 1790). 


JOHN MOSELEY & SON, 


Y. W.O.. and 
ÈL, B. 


No. Nel. 


Launch 


? 


curers of Improved Pattern. Numerous testimo 
thorough 


Galvanom ards, improved f aagana and 
wgalvanometer Cards, 10d. ; ein., D3 free -A 


above. 


and reduced Price 


Dresses, Mantles, Boys’ Suitse.—Hawitr, 
Leeds. Patterns free. 


Mossze and 


Avenue, Group 31, 8 
well-street, London, B.C. 


sent for stamp:— 


Tasmania, Egypt, Greece, Luxemb 
street. London. : i T 


37, Breoke-street, Holborn, London. 


Circulars and Belantine Reports post free.—Kinstic 
me COMPANY. . 


ExeIR IO Company, 36 
London, EG 


ment officials. Write for prices and testim 
Faanas, Boenson's-bduildings, Leeds. 


de ry free 18.—1. TOMLIN 28, 
datali, post Sree, f 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 


rate of Gd. for the first 16 words, and 6d. for every 
succeeding 


words. 


Motor Castin terials for Moctrio 
VVV 


Batteries, Galvanometer, 
Msypmax, and Oo.. Bristol. 


Insulate , showing weight, 
N a we Tablo, mo gag mee, TENS 


in bor, 


sansat g p” * of a copper poles, guarantees 


Wimshurst Influence Machine.—Sole Manufac- 
ency.—Kine, Msnpuam, and Co., Bristol. 2 


Write for King, Mendham, and Co. s large new 
t, post free 4 stamps. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladiea’ 
„ Winfleld Mount, 


Electric Depot, 10, Deansgate, Manchester.—Hlectric 
Hie a 250. ectric Bells, 4s. Induction Coils, 88.—MILLAR, 


Billiards.—Great success of Thorpe's Patent Auto- 


matic Oue Tips. Cannot fiy off. Ques retipped instantiy. 


IIliards.— Excellent testimonials from Roberts, jan. 


champion, and other professionals. £5 per week easily earned. 


Billiards.—District Agents wanted. Send 9 stamps 


for particulars and sample cue end fitted with patent. 


illiards.—Five Shillings for sample cue, alse Stted, 


B 
and 3 extra tips. Thousands already in use. 


l Billiards—-Apply to sole representative for United 
Kingdom.—A. W. Mo 
Manchester. 


Roax, Lancaster Avenue, Fensel-street, 


Hard Vulcanised Fibre for Magnet Heads.— 


ITCHBLL, 68a, Chiswell-street, London, B.C. 
Hard Vulcanised Fibre for all kinds of insulation. 


—Mossts and Mircuntt, 68a, Chiswell-street, London, B.C. 


International Inventions Hxhibition, Bast 
tand 1663.—Mossss and Mrronzrr, Ga, Chis- 


Tudsbury and Sons’ “High Tension” Wimshurst 


Men ins, with Compound Ebonite Plates. List, one stamp 
Bdwinstewe, Newark E 


24 Mi ic B in bor, very cheap. Ids 
croscopic Slides, in box mamo nP 


Wheels, Bicyole Wheels, and tin 
oe ne Also for Bafety . ere 


and Co., Wolverhampton. 


. Lathes, Lathes. Cheapest and best. List, 3 stamps 
Nothing, equal at price.—Resineox, Somerset- road, Sheffield. 


100 Foreign Stamps, including Brunswick, e 
.—H ELY, ey- 


The Kinetic Engineering Company, 36 and 
irculars and list post free 


Dynamo Wire, 18. 2d. per Ib. Line Wire, 298. 6d. 


per mile. Pushes, 4s. per dozen. KirIrie Courant. 


Leclanche Cells, best. No. 1, 16s.; No. 7, 153.5 


No. 3, 224. 6d. per dosen.—Ksuzrie Courant. 


Electric Bells.—Best quality, workmanship, appear- 


ance and value in market, 40s. per dosen.—Kinstic Exormsaawe 
ComPranyr, 


Maiche Patent Battery.—Best yet produced. 


Electrical Supplies. 


Wholesale only.—KINRTIG 
and 37, .Brooke-street, Holborn. 
Gravet’s Slide Rule, recommended by H.M. Govern- 
ne Agent, 


— Appare 3 Ib 


illustrations, posted 


Photographic Apparatus and Chemicals fer 
a and amateurs. Bee new d catalogue, post 
Hon, Lotbian- street, Edinburgh. a 


Brazilian Pebble Spectacle Glasses, rough slabs or 
London. 


polished.—Ricuazp Bagas and Oc., 9, Mincing-lane, 


‘Brazilian Pebbles and Orystals.—RICHARD 
Baxan and Co., 9, Mincing-lane, London. 


Mica, otherwise Talc.—RIORARD BAKER & Co, 9, 


Mincing-lane, London. 
Planing, not exceeding 10in. by 10in. by 8in—B. W 


Oro, 18, Besinda-street, Hanalet, Lee 
For Model Work (wheel-cutting in brass only) ; alse 

Boring, Turning, and Screw-Cutting.—OLzoo, as above. 
French Polishing Paintt „aud Varnish- 


, Staining, 
„ 122 Recipes or Trade Secrets, ctions and 
old- » Barasiey, 


—Half horse-power H ntal, Vertical, or 
Castinga, complete, with Wrasse work and for- 
gs, 12s. 6d. One horse-power, 258.—TOoxLIN, Highfield-terrace, 
ey, Yorkshire. 
Castings.—Bench Drilling Machine Castings, com- 
plete, 3s. 6d.—I. Tomix, Highfield-terrace, Barnsley, Yorkehire. 


Castings.—All Brass Engine Castings, horizontal or 
vertical, suitable for model work, 2s. 6d. set. 
New Designs and Price List of Perfected 


nes and Castings, post free.—I. Tomiin, Engineer, 28, High- 
field-terrace, Haris, Yorkshire. , 


Bottles for Chemists, Wine and Beer Merchants, 
sampie tubes, cases, and boxes.—Bpwaap W. Davar, Hall. 


Optical Glass of finest quality, crown and flint ; all 
sizes in stock to IC inches diameter, discs and shoet.—Bucxine- 
nan, Blenheim-groeve, P m. 


Cotton-covered Wire, D.C. 10 to 18, 1s. 9d. ; 20, 22, 24, 
26, at 3s., 78. Id., 1. (d., and 3s. 1b.—C. DARTILL, , Brent 
View-read, The Myde, London, NW. 


Celebrated Fe 13 varieties, including 
bridge filmy, 1 Rathaaay, Tralee, Terry. 


ENGLISH MECHANIO AND WORLD OF SOIENOE, 


VI. 

Pumphrey's Pocket Tripod. for cyclists, professional | Oxyge 
and amateur pho phers. Perfectly rigid. May de had on | safest for limelight —CLarxson, Compressed Gas Chemist, Bart- 
appreval. ce.—PumPnasr, Stan- | lett's-buildings, B.C. ‘ 


Illustrations and testimonials fr 
ho pe-street, Birmingham. 


Pumphrey’s ay irostatio Shutter for instan- 


taneous aad timed exposures. 
price 10s. 


Pumpbrey’s Camera and Lantern. with 54 illus: 
trations. 2 instantaneous photographs. Full instructions, 34. 


Righty sets Lantern Photographs at reduced 
price. Illustrations of 30 sets post free.—Pumraasr, Stanhope- 
strect, Birmingham. 


Engine, horizontal double oscillating cylinders, $ Borse, 
price £6, little used.— Jovcanzr, 194, Great Pertland-street. 


Insulated Wire, best quality only. Price list free. 
—Maw, removed to 63, st. Jamee's, Brixton, London, 8. W. 


Harmonium, £4, walnut, full compass, rich tone, 
uite new, perfect, warranted. W., 140, Carlton-road, Kentish 
own. 


finished, with slide-vaive, 16 screws, &c., fitted complete 
materials and workmanship fosrentee? very dest, and can be 
had on approval by deposit. lin. stroke, 6s. 9d. ; II, 78. 9d. ; 2in.. 
10s. 64.—H. F. Lovzenovs, Optical Works, High-street, Slough, 


Strange Fact.—Although the cylinders (as above) 


have been sent on approval to various parte of the kingdom, yet 


up to this date (May 20th, 1885) not one has been returned. 


Dynamo Castin 
‘Wire, 188. 6d. Gunmetal Werl, 4s. Motors, &c. 


Turning, Drilling, &o. every kind of work done- 
—BS8TAUNCR and Burrzawoarn, J, Elmfeld-road, Bromley, Kent. 


Showcases for Exhibitions, Models, Scientific 
Instruments, Neste of Drawers, &c., &c.—Far and Co., Shop- 
Atters, 80, Borough-road, London. 


Homoopathy.--Lanrie’s “ Epitome of Homasopathy,” 
640 pages. together with sold morocco case, conta 44 
medicines, complete, price £\.—T. C. F., 333, Strand, W.O. 


Printing Presses, from 10s. to 50s, complete 


numerous testimonials.—Manufacturers, Apaus Bros., Daventry. 


Befractors and Reflectors for sale, a 4tin. Cooke 
(old Thomas), Equatorial.—G. CaLvsa, Widford, Chelmsford. 


Model Steam Engines made or repaired. Separate 


Nan fitted up, boilers made to order.—Lvucas and Davizs, 32i, 
, Hatton- garden, London. 


Sin. centre Lathe Heads, several for sale, cheap 
new .—O. Poor, Tool Maker, 30, Hockley, Nottingham. 


8jin. back-geared Heads, hardened double coned, steel 
mandrels, phosphor bronse bushes.— Pool, as above. 


New Illustrated Price List of Screws, Bolts, and 


Nore for Model Work, drawn to actual size, sent on reeeipt of 


etamp.—Monrzis Con, 132, Kirkgate, 


Valuable Patent, connected with railways, for sale, fall 
ls i from J. T. LSIen ron, 18, Montgomery-street, Éidin- 


Model Engine COastings.—Best anà cheapest. 
See list stamp) aad compare.—W eoD, Daliey-street, Broughton, 


Front Slide Lathe, concerning which so much 


ndence in erien Mrcmanic. Circular, 2 stamps. Front 
Slide Lathe, used in Britannia Works several years, slides two 
shafts at one(time,welf-acting, stop and length au tically, £20. 


Binocular Microscopes and Apparatus, 
stage and stand condensers, posariscopes, and all accessories. 
Alterations and Repairs for the trade.—R. G. Masonu (from J. 
Swift), 2, Park- road. Clapham, London, B. W. 


To Engineers, Founders, &c.— Mook Letters and 
Pievnns in wide, medium, and extra condensed characters, trom 
din. upwards.—Jos. Laar, Langton- road, Brixton. 

Launch En sin. bore, feed pump, complete 
vertical boiler, engine, Sint Sft. high, cubes. 8 and 
Attings, complete, £35.—8S. BITR. 


Propellers, improved pattern, from 12in. to 30in., in 
stock.—o. Bu: rn, Il, e Soho, W. O 


For sale (by Singer), a three-in-hand Trioy 
ele ver, cost £40 ; price 
guineas. Rear 


good, 
10; also American Star bicycle, cost 
-steer Tricycle, 


, Six £1.—Drma, 1%, Falcon- 
road, Clapham Juaction. 
More about the Wonderful Ink at 14. per quart.— 


ve! Water- 
poor, Recipe, 7 „ 
ester-road, Popiar. 


Lathe, sin, back-geare A compound slide- 5 doable 
throw crank, V a oa spee ; also 
overhead motions, cheap. Lam, N, High-street, Poa. ? 
“Hints on E Collecting.” Illustrated Pam- 
pict, 34. Drills and 1 1s. free.—W. Da via, Naturalist, 


Ova, Ziozao, Dictæ, d.; 


Larve, Dis 6d. Endibunda, = ‘ree 
Na — per, —W. Davis, 


onacha, dd. d.s. 


Gas Hngine, 8-man, Barker's Patent Universal, good | 


as new, £98. All my extra fittings. 


Patent Band-Saw Machine, on stand, two saws, 
hand or power.—10, Darby-road, Foix estone. 


Drawings of Slotting, Oxford 
rg 5 piston, two shillings each.— 


Bicyole for sale, 5lin., Northern, bell bearings, nearly 
new, cost 12 eas. Will take £8. Guarantee in perfect order. 


= Address, Wiss, Rallway-street, Percy Mais, near North 


Steel Name Stamps, 3d. per letter. Figures (set), 


3s. 4d. Letters, ds. (a. per pot. I. F. Batpwix, Kobinswooe- 


hill, Gloucester. 


F f din 
> Zormules,, Worked Out fot, winting Damme 


Dynamo Castin Jones's patent H: 8o.-p., 5S ; 
16, 68. 6d. ; 20, 6s. 6d. ; ae ta 70, 16s. a monte 


D m finished: 8 c.-p., 30s. ; 16, 36s. ; a) 
50; We. «18; 100 cach: -1 Jones, P3 R 


D for h ighting. — i 
Lee amos ouse lighting. — Jones's Patent 


ted Fields and Armat b, 6, and 7 lights, £6, £7 
each.—H. Jonze. ures, b, 6, ghts, £6, £7, and £8 


Dynamo Machine fired. Moto 
wire, ôs. 6d.—H. Jonze, 48, os Reps: ny 8... ee 


Standard Ohms.—S. BOTTONE has a fewof these 
on hand. Price 28. 6d. 


Am-meter, indicating up to 8 ohms, 58s. Delicate 
Galvanometers, in glase-capped boxes, 56. 


Wheatstone’s Bridges, 5s. each, post free.—8. 
Borrons, Ihe Limes Stauley-ruac, Carshalton. 


Frame Moulding 
EBpowarp Dats, Sher- 


rass linders, accurately turned and beautifully 


20 candle-power, 58., Photo, 6d., 


0 


on app 
or Fittings made by A. ULaanxson, 38, Bartlett’ e- buildings. 
telescope, 15s, each. Bun Diagonale, £l. Star Diagonals, 30s. 


mskers.—Ciaaxeon, 28, Bartlett’s- buildings, Holborn, E.O. 


gham 


rice 30s 
ill, 8.W 


finder, ac. Price £35.—8., W, Montpelier-road, N.W. 


for instructions.—J. X., 6, Hamlet-atreet, Bootle, Liverpeol. 


Co., Rotherham. 


Half-plated 46in. Humber type Tricycle, 
try!make, cost £26. Will red 4 £14 10s., cash ; 
bidden to ride.—A. B., 87, High-street, Sydenham, S. B. 


or terrestrial purposes, 28. 6d., 
Greenwich. 


E 
used. P. O., C. Kine, Jeweller, Windsor. 
ille, Bristol. 


gow. 


Launch Engin in. by bin. 
5 ane conn 1 „ 16, 


double, for ale.—Jonx Minprsrox, 16, Hope-street, Glasgow. 


£14.—Jonn Mippuzrox, 16, Hope-street, Glasgow. 


volte, 16 to 20 ampères, price £18.—Grones 
hampton. : 


Lawn Mower 
pald.— W. HARTNUP, Junior, Hurst-green, Sussex. 


Glues, @c , &c., Ac. 
Methylated Spirit, 3e. Id. gallon. 


warranted.—H. Jonzs and Co., Viaduct-street, London, B. 
Particulars of A. Hatis, Howard-street, Yarmouth. 


10s. each - HAL, Howard-atreet, Yarmouth. 


Piles.—Worst cases cured first application. 
Ointment, sent ten stamps.—Tomas PAIIIMI, Bt. Helen’s, Auck- 
land, Durham. 


Devonshire Cream (delicious) by improved centri- 
fagal pom Ad., free, l». éd.— G. Bort, Manor Farm, Mar- 
tock, erset. 


above. 2}idb., free, 3s. 


gra .—Learners’ sets, sounder, and key, and 
Sto .O. Pen 306.—HLEDeE, we: and Co., 8 


Te 
Battery, on receipt of cash.—a. W. and Co. 


Telegraphy.— Sounder and key, full size (P. O0 
pattern), on mahogany boards, 30s. set.—S. W. and Co. 


act for home p —S.ieper, Wrarr, and Co., Clap š 


T ogra hy.—SLEDGE, WYATT, and Co. 
ale uirhead, and Oo., a Westminster), 95, Wirtem 
street, Clapham. U 


Sixpenny Telegrams.—Before entering the Tele- 
graph service have home practice with yeur own instruments. 


Telegraphy.—Every set warranted complete, and 
sent free On receipt of P.U.—Sizpoz, WIATrr, and Co., Clapham 


Sledge, Wyatt and Oo., Electrical Engineers, are 
making toese sets expressiy for students of telegraphy. 


Incandescent Lamps.—A few Woodhouse and 
Rawson, 50 volt, never used, at 78. enach.—BLZDox, Wrarr, and Co. 


Quotations forwarded to Amateurs for all electric 
work.—S.izpes, Wratt, and Co., 96, W irtemburg-street, Clapham. 


Vols. VI., VII., Englieh Mechanic,” monthly 
parte; good. Highest:offer.—G. Wuestzr, Waterioo-road, Alder- 
8 


Mica Out for all purposes.—G. C. JOHNSON, 87, New 
Oxford-street, W. C. 


An Altazimuth for sale. For description and price 
apply, W., Bradninch Vicarage, Cu'lompton. 


Vermilion, best, 28. 4d. Ib.— PIN NELILI BROTHERS, 
214, Whitechapel-road, London, B. 


Pyrotechny.— Complete and valuable plant, the 
property of the well known author Practicus.” offered at very 
Reder cost.— Apply to J. Bacon, Coldash, Newbury. 


Medical Coil, large size, by Dale, new, owner has no 


use for it, bargain, 25e.—Apply, Q. Maarin, 100, Ruseell-road, 
‘Wimbledon, Surrey. 


50in. Coventry Machinist Roadster,“ good condition, 


new suspensium saddle, 788.— A. PI DOI, Ely. 


n Gas, compressed in cylinders, handiest and 


gen Gas, compressed into iron bottles, liquid 


1 cai and carbonic acid.—Cranxsox, Compressed Gas 
Photographs done with it. Free, | Chemist. 


0 en @ compressed into iron bottles: prices 
FFC Bartlett's- buildings, Holborn, E .O. 


Astronomical Telescopes of all kinds and Apparatus 
Eyepieces.—Huyghenian of any power to fit any 


Astronomical Telescopes, second-hand, by best 


Must be sold.—Horizontal Engine, 14 bore, with 
bole 41 5e.—A. B. Lans, 30, Alfred-road, Handsworth, Bir- 


First-class Gin. 'Slide-Rest, had very little wear, 
Cost £5 10s.—A. H., 6, Wymering-terrace, Lavender- 


Theodolite, 4in, Troughton and Simms, price 10 
oe Iain. Dumpy Level, ô guineas,—S.,20, Montpelier-road, 


Dollond 4in. Telescope, steadying rods, six powers, 
Oils, lubricating, or Lard'ne : expired patents, Bend 


Printing.—100 Bill Heads, 1s. 3d.; 100 Business 
Cards, Is. 2d Largeriquantities, special quotations.—Bacoxs and 


new, Coven- 
havefbeen for- 


Galileo Telescope, 36 inches, very powerful, astro. 
free.—I'nxosaLp, South-street, 


lectric Bell, cost 16s., will sell for 9s. ; never been 


Steam Launches and Engines, Boilers and 
Propellers for same, all sizes. State requirements.—Ca IXIXII. 


Launch Engines, ein. double and 6in. single 
cylinders, good, cheap.— Jonx Mipppsztom, 16, Hope-street, Glas- 


linder, link motion 
ope-street, Glasgow. 
Launch Engines. large and small, single and 
Lathes. secrew-cutting, 5in. centres, £16 ; 4in. centres, 


o and Arc Lamp, 2. 000 CP both new, 50 
0 


Luan, Wolver- 


“English Mechanic. — Any back number, 3d. 
1 6d. Vols, 28. 6d.—T. Stanan, 33, Cank- street, 


llin, good condition, £2, carriage 


H. Jones and Oo. for Polishes, Varnishes, Stains, 
Virgin Oork, 166. 6d. per cwt., any quantity. 


Stylographic Pens, 28. Id. free; usual price, 5s. ; 
- First-class 3in. centre screw-cutting Lathe, cheap.— 
Two new Vioe Pins and solid boxes, suit Sin. vices, 
Indian 


Fresh Butter of superior quality from the cream, as 


Genuine Syrup Recipe.—Coughs, Colds, Consump- 
, ; 7.— . M. 
or Ara Tord 18 3 poor person. Bata, Y. M.C. A, 


legraphy.— Learners, Sets. S. N. instrament and 
„ ITOO 


Telegraphy.—Telegraphio Clerks should purchase a 


(late of L. 
durg - 


June 5, 1888, 


, Oertlin 
— Balance, Oe 8. short beam, new, cheap 


Dollond Telescope, 3in., three eyepleces, new. 
Lathe, 3in., screw-cutting, slide-rest, cheap, 
Microsco Bulloch’s Biological, tw š 
denser, e cabetage cH, P.. ne ee, prs Son 
Mystery Gold —Warranted equal in appearance 
wear A ae carat gold, See e press. . = 


Id is causin t 
ROTO a b 


Mystery Gold.—I am now suppl 
(adie or ponte’) at 3s. 6d. each, post hee ying heavy Alberta 


tery Gold.—Notice.—I do not sell th Iberts 
ae a wonderful imitation. ma 


Mystery Gold.—For Albert, send Postal Order to 
W. E. Roses, 10, J uad-street, London, W.C. 


Green's Patent Lawn Mower, 20-inch out, throw- 
out gear, as new, £4.—Rast, Market Rasen. 


Ward’s Division Plate, new series, registered, 7 
rows, for bicycle makers.—Olga Villa, Hurlingham-lane, Fulhan. 


No more Bad Work.—Posse«sors of Lathes should 
have one above wonderfully cheap tool, free, i3 stamps. 


100ft. Glass, cut to size, 12s. 6d. Pamphlet en 
Polariscope, three stamps.—Hotmas, 149, Essex-road. 


Burmese Gong, brought from the Naga Hills, Upper 


Assam. - W. Gairritns, 22, Annandale-road, Greenwich, 8. . 
0 


uring.— Rare chance for buyers. Clearing ont 
soek i also fit-up. Write for list.—Posrmasrza, Emsworth, 
an e. 


Mesmerism.—Full manuscript instructions, . 
Raphael's Manuscript. Private instructions for studente. Thirty 
pages, 4s.—Postuastsn, Emsworth. 


Ventriloquism.—Rare ns.—Two new knee 
figures, 15e. Two second-hand ditto larger, 20s.—Postmssraz, 
Emsworth. 


Ventriloquism.— Four new figures, splendid move- 
ments. Judge. Man, Woman, Policeman. Cost £3, sacrifice u. 
—Posrmastza, Emsworth. 

Ventriloquism.—Little Girl sits or stands, 1%. 
2 throws back head when laughing, 166.—Poeruanm. 


Ohiromancy —Character read at a glance. Chart, 
with explanation, /d.—H. Dyzs, 21, North- 8 Tauatoa. 


A handsome Aquarium, 20 by 12 by 13 deep, with 
slate bottom, outlet pipe, decorated gold and biack, perfectly 
watertight, $08,—Sxits, 72, Halliwell-road, Bolton. 


Amateurs’ second-hand Photo.graphic Apparatus 
ne a or sold.~K amr Aa be, Iaftrmary - atreet, 


Second-hand Cameras, Lenses, Stands, and complete 
photographic outfits. Send tor specia | list.—Kumr, see above. 


Induction and Shocking Coils, Cells, Amateurs 
supplied with parts for making bell sete, 12s. 6d.—See adore. 


Chemical. Physical, and Electrical Ontflts for 
Schools and wcience teachers; Static Apparatus greatly rand. 
— ee a 0 


If you want cheap and good Scientific Apparatus 
send to Ksur and Co. stating your requiremests. 


Splendid deuble-action Slide- Valve linders 
(braa), Zm steel screws aad valve ao Jay et Lory inch 
atroke, : 


These Cylinders are of highest quality only, aad best 
metal ; others at considerately lower prices. 


Parts Fitted up at cheap rates. Castings, with all 
parts turned, from 6&.—J. raren, Modeller, l, 
street, Burnley. 

5 by 4 bellows Camera and view lens, 25s. ; quarter- 
plate portrait lens, Horae Thora th waite, 31s, -99, City-read. 


Also Model Yacht (“May Fiy") ball 
aft. long, 40s. small Blige Valve Marime Sagine, 17s. 


Lathe Tool Holders, 8. ; Tools, 4d.: much handler 
than solid teols.—8. Bascurne, Marelham-ic-Fen, Beton. 

cycle, 54in., superior make, Aol balls threaghext, 
dee le, el, and tated ; splendid machine.—Jme. A7 
cock, wich, Cheshire. 


n's Enam 
Urano 


, High-street, N 

Paper, 6d. sheet. C Paper 

“ ahes ; list Erte ad p Cerna w Areal Roio. 
on. 


Order r Photographic Apparatus of the 
maker ; Diawings . — to, waa ideas Nel out —OriwaTi 


Amateurs Assisted in Photographic A m, 
parts supplied ; write for Quotations.—Cuswonrs, * 
street, Bernsbary, London. 


Wrought Iron Coils, any shape aad length. 
Stocks ana Dies, Whitworth or Gas ; Weather Vane, new patent, 
shows direction of wind indoors ; Wheeis, M o Moulded, 
apur. Bevel, Mortise, or Helical, im trom or —F. M. Rosas, 
31, Finsbury-pa vement. 


small Aro Lamps, work with small dysame, 10 
o p., carriage free, 6s.—Hanooon. 


r 38. 
dete, f. Bridges, soumia f wed Dues 


London, B. B. i 
, -P. horizontal, tu 
Engine and Boiler 5 £30.—G. H., 36, Hayles 


upright. in thorough condition ; 
foot or steam, over- 


street, Bt. George's - road, S. E 
Lathe, Sin. screw-cuttin bed, 

head 8 complete, price 440—6. H 6, Hayle's street, St. 

George’s-road, 8. E. : 
Universal Trade and Amateur Sepply—le- 


ture requisites ; light, heat, air, water, geology, e eri, 
chemistry, photography. &c. Wholesale and export.—OsrLats - 


Model Engines, Boats, Boilers, Gauges, Cylinders 
Screws, and Bolts ; Fittings, new, second-hand ; cheapness un 
equalled ; à to 2h.p. 

Fairs, Public Shows.—Electiis and Weighing 
P h Camera Obscuras, Polyramas, Lung Testers, large 
Telescopes, Mechanical Models ; great attractions. 


Photography.— Large quantities of Wet and Dry 
Plate Apparatus, Lenses, Instantographe, Cop Camerss, 
Tenta, Stande, Focussing Glasses, Printing ery? Ate ; cheapest 


in London. 4 
Catalogue, 2d. Caplatzi, Science Depot, Hire an 
Beasa” e Tottenham ceurt- read. Bee ib 


years’ advertisements. 


Lenses, to form Negative Astro. Eyepieces of 
55 4s, Ditto Pancratic Astre., 28. 64.— Wa. NICROLL, 
ones. 


wer, 
ca, 


Jung 12, 1885. 


The English Mechanic 


AND WORLD OF SCIENCE AND ART. 
FRIDAY, JUNE 12, 1885. 


TOOLS AND CUTTER BARS.—III. 


Ty cutter bars a great number have ap- 
peared, each claiming some superiority 
over its compeers. Some are made to hold 
special tools, as, for instance, gouges and 
chisels for wood, and Holtzapffel brought 
out an effective one for this purpose many 
years ago which answered perfectly, but 
had the one drawback of some loose parts 
liable to get lost. It is, perhaps, impos- 
sible without such loose pieces to make one 
bar take variously-sized gouges or chisels, 
nor is it difficult, on the other hand, to de- 
sign such a bar if these loose parts are not 
objected to. I have one, the maker of which 
I do not new recollect, but I have a vague 
notion it was by Booth, 6f Dublin, which is 
so similar to Haydon’s that I think it pro- 
bably suggested to him the form which he 
ultimately adopted. I have drawn it in 
Fig. 28, A B. In this there is a loose piece 
to render it serviceable for the cutters of 
square section for metal work, and without 
this piece it will hold a gouge, but not very 
well unless it is of one special curvature. 
Round or square bar cutters are equally se- 
curely held in the rectangular nick on bar 
and its loose inner piece. The apparent 
drawback for which probably it was re- 
jected by D. H. G.” is the projection of 
the wing, owing in a great measure to the 
intermediate loose part. Unless the tool is 
thrust up so as to stand above the level of 
the shank of the bar the sling will come 
inst the work. Even this, 5 de- 
pends on the distance between the line of 
centres and top of slide- rest, and I have 
myself used the bar with the same cutters 
that fit one of Haydon’s. I have chiefly 
found the sling in the way during the pro- 


cess of grinding. 

It was 8 supposed that the sling 
alone would not hold the cutters with suffi- 
cient firmness, and therefore the loose tail 
piece was added to extend the ee of the 
nick in which the cutter lies. ydon’s 
bar, however, proves that this piece is not 
necessary, as the cutters donot slip or yield 
in the least if the bar is properly made. 

The Smith and Coventry bar (Fig. 29) 
already spoken of, is made right and left, 
and in pointing as I have done to the faulty 
construction of the round tool, which, when 
ground, presents a plan elliptical in shape, 
with edge varying in sharpness, it would be 
very absurd of me to condemn a bar which 
is every day doing its appointed work in the 
large and important shops of the inventor, 
and in many others. But in writing on the 
th of A tools and on the practical 
application of such theory, it is impossible 
to avoid speaking of a defect even when it 
may not appear of very great importance. 
Because a razor with nearly flat sides will do 
to shave with, it does not follow that it is 
to be recommended if one with hollow sides 
is to be had. In a paper, moreover, like 
the present, I have no interest in commend- 
ing one bar and finding fault with another ; 
the only object being to give the reader a few 
hints about the why and wherefore of their 
struction. If, then, anyone should prefer an 
elliptic tool to one with distinct double edges, 
or a Tangye bar to a Haydon, I see no 
reason why he should not gratify his taste. 
If I were to recommend anything it would 
be the purchase of two or three bars by 
different makers, each of which would, in all 
oy: be used as occasion might require. 

ig. 30 represents another bar of Smith and 
Coventry’s, in which the tool of a special 
section of steel is secured in a slot in the 
bolt by which it is held, aided by a notch in 
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BOTTOM 


the washer above it. A single nut secures 
the cutter in exact position. The tool 
swivels round so as to form a right and left 
or a straightforward one. This, again, is 
no doubt a good bar, and very useful for 
all sorts of work, but it is plain that the 
upper face is at a determinate angle, which 
is calculated as the best average for general 
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purposes. Perfect accuracy is, therefore, 
unattainable, and if in any case a different 
angle would be preferable, it cannot be ob- 
tained. The only possible alteration, there- 
fore, that can be made in the cutting edges 
must be got by altering the amount of 
clearance, and this, for reasons already 
stated, is very limited indeed. 
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In one of Tangye’s bars, derived appa- 
rently from the last, the tool is similarly 
held (see Fig. 31), and is, therefore, subject 
to the same defect. In this case, instead of 
a loose bolt allowing the tool to swivel 
round to right or left, there are slots in the 

head of the bar, and a pinching screw on the 
top secures the cutter. Here there is added 
another limit to the horizontal angle at 
which the tool can be placed; but as the 
entire bar can be laid in any desired posi- 
tion on the table of the rest, this limit is 
not of much practical importance. This 
bar, again, has the advantage of few parts, 
and no loose one liable to get lost. The 
front or clearance angle of this and the pre- 
vious one can be easily ground while the 
tool is in the bar, as will be described in 
‘speaking of Haydon’s. 

My good friend “J. K. P.” has sent me 
a bar the like of which I had not hitherto set 
eyes on. It appears made solely to hold a large 
gouge of given curvature. It is a massive 
affair, weighing exactly 2lb., and the tool 
is secured by a side clamping piece, at- 
tached by a guide pin and set screw. It 
must hold the gouge at a considerable 
rake, and, at a guess, I should imagine it 
to turn Elizabethan twist balusters in a 
large self-acting lathe — only revolving 
cutters would do it better. Here it is, at 
any rate, Fig. 32 A. B.“ 

Mere straight holders for round or square 
bar hardly come under the technical name 
of cutter bars; but I give a sketch of one 
designed by W. B. Brown, of Halesworth, 
because it may happen to supply a hint 
which may prove of value in this direction 
(Fig. 33.) This is a bar of steel drilled and 
then sawn lengthwise. The round shank of 
the toolslides spring-tight into this hole, and 
is clamped securely as soon as the pressure 
of the screws in the tool holder of the slide 
rest acts upon it. In addition to the tools 
with round shanks there is a little separate 
holder B, with its small sling for clamping 
short cutters. The tool receptacle is repre- 
sented too large; it should be more like C 
to take the small cutters used in the orna- 
mental slide-rest. The advantage of such 
a tool bar is not great. The tools have to 
be filed and shaped much as solid ones are 
formed, and there is little gained by being 
able to revolve them upon their axes, the 
effect of which is merely to give more or 
less side rake. The split bar is better as 
the nucleus of an inside cutter bar, and has 
indeed been so used, as will presently be 
explained when we have done with those 
for external work. 

What is now well known as the Haydon 
bar remains to be described, and for sim- 
plicity of detail and undeniable correctness 
in principle it has not, so far as I know, 
been surpassed. Some supposed copies 
were, however, at one time sold, which, 
from their inaccuracy, tended to bring this 
bar into disrepute. Mr. Haydon, on first 
offering it to the notice of mechanics and 
amateurs, stated plainly that it was a modi- 
fication of another, and was. 5 ao 
ply to carry out in practice the theory o 
cutting tools published by Prof. Willi in 
the first volume cf Holtzapffel’s valuable 
work. The professor had himself devised a 
holder similar to that for the slide-rest ; 
but not suitable for the purpose except as 
an experimental one. Having thoroughly 
studied the subject of tool edges and the 
special requirements of a bar which would 
present cutters at a proper angle to the 
work, and enable them to be rigidly held, 
Mr. Haydon eventually adopted the bent 
bar and sling, modifying it so far as ap- 
peared necessary, and not forgetting that 
it should be within the powers of an amateur 
or any workman of moderate skill to con- 
struct. In this work there is really no 


* It was made to hold a large gouge for turning the 
na ves of cartwheels in India, 
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difficulty whatever, as the rough forging 
can be made by any blacksmith, from a 
wooden pattern and zinc template; and a 
little care in the use of a file—if a planer 
is not available—will soon bring the job to 
a successful termination. The great thing 
is to go to work methodically, and not 
at haphazard, nor by rule of thumb, 
and the way thereto is as follows:— 
Measure the height of the lathe centres 
above the top plate of the slide-rest on 
which the bar is to lie when in use, because 
upon this will depend certain measurements, 
and it varies in different lathes. In small 
lathes it will probably be from zin. to ŝin., 
and in larger lathes from gin. to jin., or 
even more. Draw a line AB, Fig. 34, to 
represent the height of lathe centres, and a 
second parallel to it to represent that of the 
tool-plate, at the distance from the first, 
thus ascertained. These lines will give the 
thickness of the shank of the bar, and the 
upper one will also represent the limit of 
3 at which the point of the cutter will 
stand. 


The next measurements have for their 
object the regulation of the height of the 
tool-point above the sling, and also the 
thickness of the same, as well as the an r 
position of the tool. The latter considera- 
tion comes first in order, as it does in im- 
portance. The tool is te stand at 55° from 
the horizontal. Draw, therefore EJ at that 
angle, cutting the two lines previously 
drawn. Then set off upon it the following 
dimensions, which vary according to the 
thickness of the bar, or rather according to 
the distance measured between the centre 
line and top of rest—in other words, the 
distance between the two el lines. 

I give these dimensions from Mr. Haydon’s 
own notes, but I see that in a drawing, also 
I believe by him, they vary somewhat. 
If,“ says the writer, the distance in 
question does not exceed }in., set off EG 


15 and square off GH to represent the top 


of the sling and head (on which it lies). 
Then make G K 4 for depth of head and sling, 
and square off to L, to give the top of the 
cranked part. Draw H J at right angles to 


GH. Next measure from K 32 and square 


off to bottom line of bar. These dimensions 
will allow the cutter to stand up }in. to gin. 
above the top of sling and head.” The mea- 


surement 32 is evidently within a very 
small fraction the zin. thickness ef the bar, 
and is so in the rough; but after filing on 


the top of the bend the bed on which the 
sling is to rest, it will reduce the thickness 


probably 3, leaving the finished bar of the 


dimensions given. 

When the distance between the height of 
centre and top of slide-rest exceeds }in., say 
16 to i5, make the first set-off }in., giving 
an elevation of § from level of sling to 
point of cutter, enabling a suitable tool to 
part an inch bar right through, and meeting 
most of the requirements of ordi work. 
For an inch bar (where the aforesaid dis- 
tance is of that amount) the measurements 


given are 1f 2, and lin. This is a very 


large strong bar, suitable for lathes with 
steam power. A bar may be propped up by 
parallel strips of iron under the shank for oc- 
casional use on a lathe with higher centres, 
or for the purpose of lowering the tool in 
the sling to make it less liable to hitch 
in. The point of the tool, observe, must 
still be on the level of centres; but, the 
bar having been raised, the point will be 
below, the top of such bar and below the 
point of flexure, and will give if a hitch 
occurs. 

If a tool point is above what is called the 
point of flexure of a bar (or solid teol), and 
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there should chance to be a hitch, the edge 
will draw in and get broken, or perhaps bend 
and spoil the work. But if it is below this 
point it will bend the tool or bar and clear 
itself. Hence it isalways advantageous to 
keep the point low as regards the shank of 
the tool or cutter bar. In fine work I have 
frequently put a slip of irom under the shank 
and lowered the tool in its sling to the same 
extent. I am not myself mathematician 
enough to determine the point of flexure in 
a Haydon bar; but I apprehend that it is at 
some spot below its upper , and the 
tool point ought, I think, asarule, to stand 
just below this. It is, however, better to 

y such block or strip below the shank than 
to alter the bar, which is so easy to plan on 
the simple rule given, and specially devised 
by Mr. Haydon. He, however, foresaw a 
certain amount of difficulty in DDE bars 
for sale, owing to the variety of lathes 
manufactured, no standard apparently being 
accepted by makers as to the proper height 
of the tool alide in reference to the centre 
line. By means of el slips, however, 
either to be attached under the bar bya 
reas of screws, or merely laid upon the 
table of the rest, this difficulty may be over- 
come and stock bars manufactured and kept 
for sale. American lathes have in many 
cases available means for raising the tool 
plate of the slide rest, and in this case no 
packing is needed. 

We now come to the sling which must 
not be like that of Fig. 28—round on the 
end. Made thus, it will not go into corners. 
Its form will be readily gathered from Figs. 
35, 36, 37, and from the sections of it, in sttu 
in Fig. 38. The bottom, Fig. 36, is to be 


filed quite flat, and then the are to be 
bevelled upwards (see also Fig. 37, which 
shews the shoulders filed on pack side of the 


head on which the sling rests). In the bar 
(Fig. 28) these do not exist, and the sling is 
far less steady. The steel for the head— 
this being preferable to iron—should, says 
Mr. Haydon, be shear steel, ted on a 
suitable mandrel. There should be no un- 
n length in the slot where it fits the 
bar. The angle in the bar and sling (for 
reception of the cutter) should be got out 
quite square, and that in the bar further 
sawn or filed down for about 16 , &8 seen in 
Fig. 35, to insure the firm bedding of the 
cutter. If the angle in the sling is less 
than a right angle, the cutter acting as a 
wedge may burst it open. The end of the 
clamping screw should 1 not be pointed nor 
the bar recessed. It should be turned quite 
flat to set squarely and truly against the 
head. The front of the sling is to be filed 
off at such angle as to allow it to go into 
& square corner when in place on its bar. 


7 1 8 
If ig? OF even 32 10 left on the upper 


face on each side of the slot, it will suffice ; 
because the bottom will be of full width and 
strength, and will bear any strain likely to 
come upon it, unless the angle is filed out to 
a degree less than a right angle. 


(To be continued.) 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—VI. 
Manufacture of Textile Fabrics. 


LTHOUGH the manufacture of textile 
fabrics has been developed to its present 

high state of perfection in this country, and has 
contributed enormously to the commerce and 
wealth of the United Kingdom, it is well known 
that not one of the many branches into which it 
is divided is indigenous to these islands. The 
chief fibres which form the raw materials of the 
textile industries are cotton, flax, wool, mohair, 
alpaca, and silk; but from present appearances 
it would seem that another must be added in the 
shape of asbestos, a material which, known and 
utilised by the ancients, has latterly made enor- 
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mous strides, and is steadily forcing its way into 
use for a variety of purposes. Índia was pro- 
bably the home of the cotton industry, as China 
unquestionably was the first country in which 
silk was utilised in the production of a textile 
fabric. Flax and its uses were certainly 
known to the ancient Egyptians, and they 
were A also hig skilled in the 
manipulation of wool, for while the poorer classes 
were invariably clothed in woollen garments, 
such as they were, the rich employed both cotton 
and wool, and the priests wore linen, woollen 
materials being deemed unclean, as they were 
liable to the attacks of insects. The dead, too, 
were wrapped in linen cloth, and its indestructi- 
bility by time or the ravages of the moth has 
left indubitable evidence that the ancient 
Egyptians must have been very skilful weavers. 
Sheep’s wool, goat and camel hair, silk, and 
fibres of the pinna, flax, hemp, cotton, together 
with asbestos, and threads or wires of gold and 
silver, were all utilised by the ancient weavers ; 
but the oldest known remains are those found in 
the Swiss Lake dwellings, supposed to belong to 
the Stone Age, which clearly prove that at so 
early a time the inhabitants of the earth had 
learned how to twist fibres into cords and to plait 
them into cloth. Weaving was certainly carried on 
the ancient: Greeks and Romans asa branch 

of trade, and from them the art gradually spread 
3 Europe. Matthew Paris mentions 
that the ribs of people throughout the world were 
kept warm by the fleeces of English wool; and 
ward IIL, observing the wealth which his 
neighbours were gaining by their encouragement 
of weavers, invited a number of Flemings and 
Frenchmen to come and settle in this country, 
which they did, and there and then established 
industries that have steadily progressed for five 
centuries. The Orusaders, too, brought back 
with them a knowledge of some of the Eastern 
arts, amongst which was probably that of damask- 
weaving, and before long a number of skilled 
smen were settled in different parts, for 
weaving had been carried on in a coarse fashion 
by the natives, and they were not alow in com- 
prehending the processes of the more skilful 
workers from the Netherlands. These artisans 
employed looms which were little more than 
developments of those used by the Egyptians, 
and it was not until the power of the steam- 
engine began to be recognised that the modern 
machines had a chance of being invented, for the 
simple reason that there were no tools to make 
them. The principles underlying the con- 
struction of cotton machinery were, however, 
thoroughly understood before Watt demonstrated 
the importance of the improvements he had made 
in the steam-engine, for in 1738 John Kay had 
invented the fly-shuttle, Robert Kay the drop 
box in 1760, Arkwright the water frame, and 
Hargreaves the spinning jenny in 1770, while 
Crompton combined those last-named inventions 
and produced the “mule’’ spinning frame in 
1779, The machines were mostly driven by water 
power; but in 1785 the first steam-engine for 
working a cotton mill was erected by Boulton 
and Watt for Messrs. Robinsons, of Popplewick, 
Notts. From that time progress was compara- 
tively rapid; tools were produced to the demand 
of the machine makers, and at the Great Exhibi- 
tion of 1851 the United Kingdom astonished the 
world by the perfection of her machinery for 
manufacturing textile fabrics. No great changes 
in principle have been introduced since then; but 
there have been many improvements in details, 
which, combined with superior materials and 
workmanship, have given greater production 
with increased life of the machines, Although 
loomsare much the same as they were a siaartovole 
century ago, so far as principle and general con- 
struction are concerned, they are being con- 
tinually improved in details, the competition 
amongst makers materially helping in the pro- 
gress. In the present exhibition Group IX. isa 
very inadequate representation of the manufac- 
ture of textile fabrics; but it will afford the 
general public an opportunity of seeing some of 
the wonderful machines which are now employed 
in the industry, though none of the branches is 
shown in anything like completeness, except it be 
asbestos weaving. A good exhibit of cotton 
working machines is to be found at the stand of 
Mr. 8. rooks, of West Gorton, Manchester ; but 
even in his case it is not exactly feasible, or, per- 
haps, we should say, economical, to work some of 
the machines, e.g., an improved drawing frame. 
However, there is a ring spinning frame for 
twist yarn, and another for weft, a wet doubling 
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frame, and a dry ditto, which represent the latest 
improvementsin these important items of a cotton 
mill plant. A winding frame (Hill and Brown’s 
patent) is a valuable improvement, as it dispenses 
with bobbins and winds the yarns on paper tubes 
up to any desired dimension, from }in. to 2in. 
thick (or wide) up to as much as 18in. in 
diameter. A very ingenious invention in this 
exhibit is the Ferguslie ’’ balling machine, 
which winds 190 yards of crochet cotton on each 
of twelve balls simultaneously, and when driven 
at its normal speed does the work at the rate of 
250 yards per minute. Here it would be as well 
to mention that the machines in this group are 
driven at a lower speed than usual, and that 
several are shown operating on endless 
fabrics, whereas in real work the fabric would, of 
course, be wound on receiving rollers. Where 
so many apparatus of diverse kinds are driven by 
one engine, it is impossible to impart to each its 
normal working speed, and a mean has to be 
selected suitable for purposes of exhibition. One 
of the most interesting stands in the group, at 
the north end of the West Gallery, is the collec- 
tion of machines illustrating in a practical 
manner the art of spinning asbestos as practised 
by Bell and Son, of Southwark-street,S.E. The 
machines are of the type well known in connec- 
tion with cotton manufacture, but modified to 
suit the peculiar material. They consist of a 
carder, a slubbing frame, a throstle frame, a 
doubler, and a loom, with specimens of the 
raw material from different sources, and ex- 
amples showing its condition after passing 
through the various prelimi processes. The 


visitor will experience one great advantage at 


this stand, for at all reasonable hours one of the 
members of the firm is in attendance ready to 
explain anything that may be desired in con- 
nection with this comparatively new manufacture, 
for until 1879 asbestos was generally mixed with 
cotton to form it into a sliver for spinning. In 
that year, however, Bell and Son discovered a 
means of spinning asbestos without the addition 
of any other fibre, and now a wide field of useful- 
ness is opening for their products. A rough 
classification divides the asbestos manufacture 
into textile fabrics, paper and millboard, paint 
and cement, the first-named class comprising a 
5 variety of useful products. Asbestos cloth, 
or instance, is found in valuable in Maignen's 
Filtre Rapide, while a sort of asbestos paper or 
felt will be found an excellent substitute for paper 
underneath carpets. Asbestos cordage and yarn, 
engine packing (especially the new combinations 
of asbestos with indiarub and wires of soft 
metal), washers, and paint, are all notable intro- 
ductions of the last six years or less, while 
asbestos lubricants, particularly “ asbestoline,” a 
combination of fine asbestos with other lubri- 
cating substances, are rapidly winning their way 
into faveur amongst engineers, from their eco- 
nomy and perfect action. The United Asbestos 
Company, Limited, also exhibit at their stand 
the process of making packing by means of a 
braiding machine, a noisy, albeit ingenious, con- 
trivance, which might have been omitted with 
advantage from this exhibition, especially as it is 
shown at several stands, Treloar and Sons, for 
instance, having one making coir plait, which is 
afterwards worked up into the familiar mats in 
view of the visitors. Other noisy machines are 
the looms, specimens of which are shown by G. 
Hodgson, of Bradford, working Bradford stuffs ; 
by H. Livesey, Blackburn, weaving shirtings ; 
and by some other exhibitors, notably Hacking 
and Co., of Bury, Lancashire, who exhibit their 
looms’ with four-shuttle motion for weaving 
checks, and an improved loom weaving trouser- 
ings. The McNary Machines Co., Lombard- 
street, E.C., show a straight and a circular woav- 
ing machine for the manufacture of various 
fabrics in wool, cotton, hemp, jute, &c. The 
circular machine is especially deserving of notice, 
as it works up hats, caps, and bags without 
seams, An Irish handloom is shown at work by 
Howell and James, of Regent-street, W., with 
samples of damask table linen in several stages of 
manufacture, and Mr. J. Etchells, of Macclesfield, 
exhibits a Davenport and Crossley’s cross border 
Jacquard weaving silk handkerchiefs, &c., which 
requires no changing of cards, the latter being 
folded down as they pass through the machine in 
readiness to be taken up again when their turn 
comes. W. T. Glover and Co. exhibit at their 
stand James’s patent doubling machine for cord 
and banding, which puts a twist into two, three, 
four, or any number of folds, either slack or 
tight, and deals with different sizes at the same 
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time. The machine, for instance, has three heads, 
each with four spindles or bobbin holders, which 
are removable if a two-strand cord is required. 
If an end breaks, a weight inside the spindle at 
once stops the machine, so that one attendant can 
look after a large number of machines. Each 
head works independently, and can be altered in 
a moment to left or right hand twist. Several 
useful inventions are shown at this stand which 
have no special connection with the manufacture 
of textile fabrica—e.7., Riley's piston ring, which 
is cut first and turned afterwards, thus securing 
a perfect circle,—Bell’s patent rope pulley fric- 
tion brake, &c. Close by is a novel device by 
Prof. Hele-Shaw, of the University College, 
Bristol, which has certainly nothing to do with 
textile fabrics, but which will attract much at- 
tention from mechanics and engineers. It is a 
sphere and roller mechanism for transmitting 
power, and is undoubtedly ingenious. A heavy 
sphere of iron is so placed between two solid 
pulleys and sapported y others that it transmits 
the motion by rubbing friction in any desired direc- 
tion, or in several directions at the same time, 
for every pulley or roller which is brought into 
contact with it may have its shaft at a different 
angle. Carding machines and card-grindin 
machines are shown at several stands, an 
Gauntlett and Co., of Trowbridge, exhibit their 
special machines for opening and carding hair by 
passing it between two revolving cylinders carry- 
ing spikes, Dickinson and Sons, of Blackburn, 
have at their stand a slasher 5 with 
beam press motion; and Mr. J. King, of Man- 
chester, shows his ap eae in doubling or 
twisting yarn in the shape of a machine which 
puts two twists in the thread for each revolution 
of the spindle. J. Farmer and Sons, of Salford, 
have an important exhibit, in which is a four- 
bowl calender, which gives as desired a chasing, 
glazing, or swizzing finish, an embossing finish 
by substituting an engraved roller for the 
friction bowl, and also the moiré finish. 
The bottom bowl is of cast iron with wrought 
centre, the next of paper or cotton, the third ef 
chilled iron fitted for heating by steam or gas, 
and the top of paper or cotton. The machine 
shown is driven direct by two inclined cylinders 
attached to the A frame. Farmer and Lalanco's 
patent bleaching, washing, chloring, soaping, &o., 
machine is exhibited in the shape of a three- 
cistern size having six rollers. These hollow 
rollers are of copper, perforated and corrugated 
over their whole surface, and are connected in 
couples to rotary pumps, which draw the water 
or Tanor through the cloth and cleanse it 
thoroughly from starch or matter used in the 
printing processes. When albuminous matter 
has been used beaters are employed, which make 
from six to eight blows per inch on the cloth, 
and effectually loosen the most glutinous parti- 
cles. This principle of drawing the liquor 
through the cloth is found to work well with the 
thickest cloths, and the routine will be under- 
stood when we mention that for a print works a 
five-cistern machine would be used—the first 
being for fixing, the second for washing, the 
third and fo for soaping, and the fifth for 
washing. In connection with this stand we 
notice a large-size model of Farmer’s plant for 
treating sewage and town refuse, the most im- 
portant feature in which is the patent 
twin cylinder apparatus for drying ex- 
crementitious matter. Five of these are, 
we understand, already at work in Birmingham, 
and it is intended to erect four others, and so 
deal with the whole refuse of that town by this 
inly sani and, we believe, economical 
method, for the manure is valuable, and tho 
ashes and ground clinker are utilised for making 
mortar cement. Mather and Platt, of Salford, 
exhibit a continuous bleaching machine for use 
in the Thompson process. In this apparatus the 
cloth dips into a solution of bleaching powder of 
1° Twaddle, and passes between squeezing rollers 
into a chamber containing carbonic acid. Here 
it is compelled to make a comparatively long stay, 
as it passes from the bottom to the top over a 
number of rollers. Emerging between rubber 
lips (to prevent diffusion of gases as much as 
possible) it is washed in a beater, and is pressed 
between two rollers, one nickel plated, the other 
covered with rubber. The rationale of the pro- 
cess is that the carbonic acid combines with the 
lime of the bleaching powder, and oxygen is 
given off in a state to effect the decolouration ef 
the fibre. A gauge in the shape of a hollow glass 
ball floating ina beaker shows the workman at 
a glance whether he has sufficient carbonic acid 
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in the closed chamber, as the sphere is adjusted 
to float on carbonic acid gas but to sink in 
air. The machine will bleach from 50 to 100 
yards per minute. Mather and Platt also 
exhibit their open soaping and ae 
machine, in which the cloth passes over perfora 
copper cylinders, and is beaten by flaps of india- 
rubber attached to revolving cylinders. The 
object is to drive the water through the fabric, 
and so discharge the thickening materials used in 
printing it without any rubbing action. Another 
machine shown by Mather and Platt is a sam- 
pling machine for calico printers, to enablo them 
to form a rapid judgment of the effect of various 
colours. The ETTA copper rollers are readily 
adjusted with sufficient accuracy in a few seconds. 
and the requisite colour ink-troughs having been 
put into the machine, the pattern can be obtained 
printed in different colours in pieces about the 
size of a handkerchief in a very few minutes. 
Many of these patterns, it will be remembered, 
require five or six different rollers to complete 
them, and there is consequently a wide range of 
effects to be produced by the employment of 
various colours for different parts. The labour 
of setting the ordinary machines is practically 
prohibitive of much exhaustive experiment, but 
the ease and rapidity with which the sampling 
machine worka render it a boon to calico printers. 
There are a variety of textile products exhibited 
which will attract the attention of many visitors ; 
but even in this comparatively small group there 
is much to interest and instruct those who will 
examine what is set before them. 


ON THE COLOUR-CORRECTION OF 
ACHROMATIC TELESCOPES.” 
Br Wa. HARRN Rss. 


LTHOUGH much has been written on the 
theory of the achromatic telescope, I am 
wot aware that any attempt has beon hitherto 
made to treat the colour-correction rigorously as 
a function of the wave-length of the light ; and 
on that account, much obscurity, and some posi- 
tive error, has crept into the textbooks on the 
subject. 
he theory given in the following pages is 
based upon fundamental equations, which neglect 
the thickness of the lenses, as has always n 
done heretofore, and which suffice to give the 
refractive indexes to scarcely more than four 
places of decimals. All the subsequent opera- 
tions on these equations are rigorously acourate ; 
and it would have been useless toattempt greater 
precision in the refractive indexes while the 
thickness of the lenses is neglected. As achro- 
matic telescopic objectives are usually composed 
of two lenses, rarely of three, and hardly ever of 
a greater number, it has been thought sufficient 
to write the equations in the form applicable to 
triple objectives ; but no difficulty will be experi- 
enced in extending them to a greater number of 
- lenses when necessary. 


Our fundamental equations are— 


4 - 9 + 7 ff 


1 44e FCC 
in which 
f = the principal focal distance of any lens. 
„ the lens. ‘ 
r = the radius of curvature of the first surface 
of the lens. 
p = the radius of curvature of the second sur- 
face of the lens. 
X = the wave-length of the light. 
=1—A. 
abc certain coefficients, determined from not 
vp than three properly situated values 
of u. 


Equation (2) is Cauchy’s dispersion formula. 


Now put— 

1 1 

5 p A -( · 66 . 8) 
and suppose a series of lenses, such that 

1 1 1 

— 2 — 1 A1 2 s — os 

h (ra ) 1 te (us 1) Asi = 


e 
= (us * 1) As sessessosocooooesessooeeo (4) 
These lenses being very thin, let them be 
placed in contact with each other; and let the 
equivalent focal distance of the whole combina- 


* From the American Journal of Science. Art. XXX. 
No. 105, September, 1870. : 


tion be f. Then by a well-known optical 
theorem— 


Ds (m — 1) Ay + (us — 1) 4. + (Hs — 1) As .. (5) 


Substituting the values of pı, U, Hs, from equa- 
tion (2), putting 

C = 65 — 1) + A, (a, — 1) + As (as — 1) 

D = A, bi + Ay b, + 4, by . (6) 
E = A, ei + A, ce + As cs : 
and arranging the terms according to the powers 
of y, we have 


1 
J C+Dy*+Ey Perr errr rr ep 


This equation expresses the relation between the 
focal distance of the combination and the wave- 
length of the light. It shows that when white 
light enters an objective, there will generally be 
an infinite number of foci situated one ind 
the other, and all contained between the two 
values of f, which correspond to the limiting 
values of y. 

For our purpose, however, it will be more con- 
venient to consider fas the ordinate, and y as the 
abscissa of a curve which we will designate as 
the focal curve. To investigate its properties we 
5 with respect to f and y, and 
obtain 


g- = 2yf'(D+2Ey} P.. . ——V22 . 0 


Putting the left hand member of this expression 
equal to zero, we find 


2E 
Differentiating (8) a second time 
4 27 OD 74 E79 
(2D + 12E 2) 10) 


Substituting the value of y* from (9), this be- 
comes— 


d'f a 

dy? 4Df wi Wissel elec e ) 
which shows that so long as D remains positive, 
the curve is convex towards the objective, and the 
value of y even by eqn. (9) corresponds to the 
minimum focal distance. 

An achromatic objective, or more accurately 
and with greater precision, a corrected objective, 
is one in which all rays of the kind.for which the 
correction is made.are brought to as nearly as 
possible the same focus. For example, if 
an objective is corrected for visual pur- 
poses, then the rays which produce the 
greatest effect upon the human eye must all 
be brought as nearly as ible to the same 
focus; or, if the objective is corrected for photo- 
graphic purposes, then the rays which act most 
energetically upon silver bromo-iodide must all 
be brought as nearly as possible to the same 
focus. Inis condition will evidently be. fulfilled 
when the rays in question have the minimum 
focal distance; or, in other words, when they 
satisfy eqn. (9). Thus it appears that this 
equation determines the correction of the objec- 
tive, and for that reason it will be called the 
achromatic equation, and the particular value 
of y which satisfies it will be designated as yə. 

To find the relative values of Al, As, As, in a 
corrected objective, we substitate in (9) the 
values of D and E from (6). The resulting ex- 
pression for the middle lens is— 


A. = A, CI 261 7% + As (bs +2esyo%) 

pam (iy + er 9 oa 
which shows that this lens must be of the oppo- 
site kind from the other two—that is, if the first 
and third lenses are convex, the middle one must 
be concave, or vice vers, 

To find the equivalent focal distance of the 

whole combination for the ray , (9) gives— 

De an 2 E Yo? 93232556 6 9 9. q 13) 
Substituting this in (7) 


h= Fr (4) 
= Yo 
Replacing C and E by thoi values from (6) 


f 


Ai (a1 — ei 70 — 1) + 4, (a, — cs Yot —1) 
+ As (as — 6s Yot — 1)........(15) 
Substituting the value of A, from (12), and 
putting 


n 22 


Ai ö 
L = (al-) (5, 4 2 6 7% — (4 —1 
i 1.01 +a = 77. * 62 15 er) 
= = a + 26 70% — (a. 
(ös + 2c. Yo") + yo! (Us c — by ey) 


vee (16) 


We objem finally 
a 3 + 2s Yor 
JS ALTA) (7) 
The ordinate of the focal curve for the ray 
Ai is the difference between the focal lengths of 
the 5 for the rays à and A,. To find it 
we have 


2 (ID EV) - ( HD E 
= D (y“ — y) + E (yet — ). . . (18) 


e % eee „eee „e 


Ji 
But 


5 NC 


and putting Ji = Af, this becomes 
e (20) 


Oi = Joi U 
Substituting for the quantity within the brackets, 
its value from (18), and replacing D and E by 
their equivalents from (6)— 
Afi = fofi (Ar bi + 4. ö + As ds) (Y — y”) 

+ (Ay ĉi + Ast, + A. e, (y — 710]. (21) 
Substituting the values of A: and A, = A, from 
(12) and (16), and putting 

N = b,¢, — bse 
P = bce sel @eeeeseseaseeesvevs (22) 


we obtain the important expression— 


a 1 Ine NTP 
A= Ahh lyt- 71) b 4 lay . (23) 
If a star is viewed through a carefully-focussed 
achromatic telescope, and if the surface in the 
focus of the eyepiece is designated as the focal 
plane, then of the infinite number of images 
which eqn. (7) shows will be formed; some 
will be situated before, and some behind, the 
focal plane, but only one will coincide exactly 
with it. The cones of rays which form the 
images situated before and behind the focal plane 
will necessarily have a sensible diameter at their 
intersection with anpas and their combined 
effects will be to produce a fringe of coloured 
light around the image of the star, as seen 
through the eyepiece. This fringe is the 
secondary spectrum, and its magnitude for light 
of any given wave-length will evidently depend 
upon the value of A fı. Hence, to destroy the 
secondary spectrum, Q. must be made equal to 
zero. 
Eqn. (23) shows that this will be the case for 
a triple objective when— 


N+P =0 Ceereeegessosce (24) 
or, for a double objective, when— 
N == 0 @nesneeceeeee0eses8 66 (25) 


As yet no materials have been discovered whose 
physical properties are such as to satisfy these 
conditions. We therefore proceed to investigate 
what form an objective constructed of any given 
materials must have in order to ren 
secondary spectrum a minimum. 

Substituting in (23) the value of A, from (17), 


we find * = 
a 2 e +n 
AA = fi (Yo y baa ee” 
In the right-hand member of this equation, n is 
the only quantity which depends upon the form 
of the objective. Considering it as variable, and 
5 we l a 
1) a T 2 = 

~da Si (r. y’) (LT M) (27) 
To make A fı a minimum, such a value must be 
attributed to n as will reduce the right-hand 
member of (27) to zero. This condition gives 
at once n = œ; which will be the case when r 
and p are both infinite, as is evident from equa- 
tions (16) and (3). The objective is then re- 
duced to two len:es and a piece of very thin 
plano- parallel glass. As the latter cannot appre- 
ciably affect the colour correction, it may be dis- 
missed from further consideration ; and thas it 
ap that from any three pieces of glass suit- 
able for making an objective, but not fulfilling 
the conditions necessary for the complete de- 
struction of the secon spectram, it will 
always be possible to select two pieces from which 
a double objective can be made that will be 
superior to any triple objective made from all 
three of the pieces. 

The focal curve being tangent to the focal 
pene at the point corresponding to the wave- 
ength A,. if we assume the spherical aberration 
to be perfectly corrected for light of all degrees 
of refrangibility, then the image of a star formed 
upon the focal plane by light of wave-length N, 
will be a point, and the linear semidiameter of 
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the image of the same star formed by light of 

wave-light At, will be the semidiameter of the 

cone of rays of the wave-length at the point 

1 it cuts the focal plane. Therefore, we 
ave— 


H: a:: Afi: soit cccccccccccccces (28) 


in which a is the semi-aperture of the objective, 
and %% is the required semidiameter of the cone 


of rays of wave-length A,, Combining (28) with | P 


(26), we find— 


N N+nP 
6 xx 8 — a gaa a 
40% = a (yè — 717) LAM (29) 
This is the preon for a triple objective. 
In the case of a double one, n becomes zero, and 
(29) reduces to 


8.1 a (y? 715) 51 9 8 8 00 


which shows that in a double objective properly 
connected for any given purpose the linear semi- 
diameter of the secondary spectrum is absolutely 
independent both of the focal length of the com- 
bination and of the curves of its lenses; and 
depends solely upon the aperture of the combina- 
tion and the physical properties of the materials 


com it. 
if a telescope armed with an achromatic eye- 
piece is carefully focussed upon a star, and then 
the image of the star is viewed through a prism 
held before the eyepiece, it will be seen that the 
ye does not adjust the focal plane tangent to 

e focal curve ; but places it somewhat further 
from the objective in such wise that the plane 
cuts the curve in two points, which we will 
designate as ym and yn. For these points we 
must have— 

1 1 

C+ Dyn + Eyni OF Dyk Eyi (0) 
which gives 


Pe Da Ym? + 7... . . 32) 
But by (9) we have 
Yo? Zs D e so (88) 


Combining this with (32), we find— 

2 Yo? = è (Ym? + 7.7). . 34) 
which gives the relation between 7. and any pair 
of points at which the focal plane may cut the 
focal curve, 

We have next to consider how the value 
of ym can be found, and for that purpose a 
method partly arithmetical and partly graphical 
seems most convenient. The data required are 
the values of A f for a number of different values 
of y, and the relative intensity of the light at 
each of these values of y. The values of Af 
must be computed by equation (26), and the 
relative intensity of the light may either be 
determined experimentally, or taken from pub- 
lished tables. For visual intensity, the table 
given by Fraunhofer may be employed; and for 
photographic intensity the curves published 
24 Captain Abney contain all that is required. 

or the sake of definiteness, let us suppose that 
the valve of ym is to be determined 855 an ob- 
jective oorrected for visual purposes. We begin 

y laying down an axis of abscissas and 
uating it into a scale of wave-lengths. Here, 
wever, it must be observed that the brightness 
of any part of a spectrum depends not only upon 
the inherent brightness of the light at that point, 
but also upon the degree of dispersion employed. 
As Fraunhofer’s determinations of the relative 
brightness of different parts of the spectrum 
were made with a flint glass prism having a 
refractive index of 1°63 for the ray D; and as 
such an instrument produces much greater di 
persion at the violet end of the spectrum than at 
the red end, it follows that our scale of wave- 
1 must be not a scale of equal parts, but 
such a scale as existed in the spectrum employed 
by Fraunhofer. The wave-length of the brightest 
ray is approximately 5,688, and through that 
point in the scale and at right angles to the axis 
of abscissas, the axis of ordinates must be 
drawn. Then from the computed values of A f 
a sufficient number of points must be laid down 
to determine the focal curve, and that curve must 
be drawn. At the points whose wave-lengths cor- 
respond to the principal Fraunhofer's lines, lines 
must be drawn through the focal curve, parallel 
to the axis of ordinates, the ages of each line 
being proportional to the relative brightness of the 
5 at the point where it is situated, and 

e centre of each line coinciding accurately 
with the focal curve. Through the extremities 
of these lines a closed curve must be drawn. The 
figure thus obtained will be termed the illumi- 


nation diagram, because it exhibits the amount 
and distribution of the light at the focus of the 
objective. The eye will necessarily place the 
focal plane in the position where this light will 
produce the greatest effect on the retina, which 
1s equivalent to saying that the focal plane must 
pass through the centre of gravity of the dia- 
gram. Hence, to find the position of the fecal 
lane, we have only to cut out the diagram 
(which should be drawn upon rather stiff paper) 
and balance it upon a knife edge, held parallel 
to the axis of abscissas. The reciprocals of the 
wave-lengths of the peints of intersection of the 
knife-edge with the focal curvo will then be the 
values of ym and yn. 

The method just aspan may be employed 
to determine the difference between the posi- 
tions of the principal focus of the same telescope 
when used for different purposes. For example, 
if it were required to find the interval between 
the visual and photographic foci of a telescope, 
two illumination diagrams would be drawn— 
one for the visual, and the other for the pho- 
tographic raya—and the difference between the 
positions of the foci Brave in the two diagrams 
would be the required difference of foci. 

As the magnitude of the secondary spectrum of 

a star is measured by the semi-diameter (at the 
point where it intersects the focal plane) of the 
cone of rays having the maximum focal dis- 
5 aa follows N an ies as corrected 
or vis ses, the secon spectrum is 
diminished by the fact that the eye places the 
focal plane somewhat further from the objec- 
tive than the apex of the focal curve. To 
find the amount of this diminution we remark 
that for light of wave-lengths corresponding 
to the points where the focal plane cuts the 
focal curve, the semi-diameter of the cone of 
rays is zero, while for light of any other wave- 
length, the semi-diameter of the cone of rays 
at the point where it intersects the focal plane, 
is proportional to the distance between that 
plane and the point of the focal curve cor- 
responding to the wave-length of the light. 
Hence the effect of moving the focal plane 
into a.position further from the objective 
than the apex of the fecal curve will be to diminish 
& by a constant which is numerically equal to 
the value of 5 for light whose wave-length is that 
of the point at which the focal plane intersects 
the focal curve. Modifying equation (30) in 
accordance with these principles, it becomes— 


mii m a {(yo* 5 715) — (ro = Ym:)?) 1 eevee (35) 


in which ym is the reciprocal of the wave-length 
corresponding to either of the two points in 
which the focal plane cuts the focal curve; and 
sm“ is the demi- diam eter at the point where it 
cuts the focal plane of the cone of rays whose 
wave-length is A.. 

The exact nature of the colour correction ofa 
telescope can be determined by placing the focal 
plane in a‘number of different positions, and 
observing the corresponding values of ym and yn. 
These values being, substituted in equation (34), 
several independent values of y, cam be deduced, 
the mean of which will probably be very near 
the truth. The conclusions reached in the pre- 
ceding pages may be summed up as follows :— 


lst. From any three pieces of glass suitable for 
making a corrected objective, but not fulfilling 
the conditions n for the complete 
destruction of tia sscondary spectrum, it will 
always be ible to select two pieces, from 
which a double objective can be made that will be 
superior to any triple objective made from all 
three of the pieces. 

2nd. The colour correction of an objective is 
completely defined by stating the wave-length of 
the licht for which it gives the minimum fobal 
distance. 

3rd. An objective is properly corrected for any 
given pu when its minimum focal distance 
corresponds to rays of the wave-length, which is 
most efficient for that purpose. For example, in 
an objective corrected for visual purposes, the 
rays which seem brightest to the human eye 
should have the minimum focal distance, while 
in an objective intended for photographic pur- 
poses the rays which act most intensely upon 
silver bromo-iodide should have the minimum focal 
distance. 

4th. In double achromatic objectives the se- 
condary spectrum (or, in other words, the dia- 
meter at its intersection with the focal plane of 
the cone of rays having the maximum focal dist- 
ance), is absolutely independent both of the focal 


length of the combination and of the curves of its 
lenses, and depends solely upon the aperture of 
the combination and the physical properties of 
the materials composing it. y 8 2 

5th. When the focal curve of an objective is 
known and the relative intensity for the purpose 
for which the objective is corrected of light of every 
wave-length is also known, then the exact 
position which the focal plane should occupy 
can readily be calculated. ; 

6th. It may be remarked incidentally that in 
an objective corrected for photographic pur- 
poses, the interval between the maximum and 
minimum focal distances is less than in one 
corrected for visual purposes. Hence a photo- 
graphic objective has less secondary spectrum, 
and is better adapted to spectroscopic work than 
a visual objective. 


LATHE BELT FASTENER. 
IHE invention herewith 3 lately pa- 
tented in the United States by Mr. Lewis 


having inwardly projecting teeth on its ends, which 
are toreed into the ee of the belt by dies. The 


fastening clip, Fig. 2, is made in tubular form, 


with one side left to allow of the insertion of 


the belt. The ends of the clip are inclined from 
the closed side toward the open side, and the edges 
e 


of these portions are bent toward the centre of 
clip to form . projections, a. The pur- 
pose of rounding the 

the belt while being meerted or withdrawn to 
slightly spring the projections apart, to allow of 
the easy entrance or withdrawal of the belt ends 


without the use of tools of an reer ay doris ne 
inserted, i bear- 


end of the belt is being 
against the outer rounded of the projections, 
then ride up the incline until it strikes against the 
closed side of the yee will be seen that both 
ends are so secured any strain put on the belt 


will only tend to force the ends of the belt further: 


up the a pro ar There will be no ten- 
dency of the 
of the clip, and the strain will not tend to force the. 


sides of the clip apart.— Scientific American. 


ELECTROLYSIS IN THE GRAPHIC 
ARTS.“ 
Heliogravure. 


F all the modern methods of producing print- 
able plates, heliogravure stands undoubtedly 
pre-eminent. It has many advantages over copper- 
piate engraving, and none of its disadvantages. 
or heliographic reproductions the original must be 
extremely sharp, either a carefully-executed draw- 
ing in India ink, or a good black and otherwise 
perfect print of any other device. A reversed 
photographic negative upon glass four-fifths or 
three-fourths of original size is first made. The 
reduction renders the lines: still sharper and more 
delicate than in the griginal. A gelatine solution, 
to which is added sugar, lampblack, aloohol, 


° By Mason Vorxans, in Correspondenz (from the 
Photographic Times). 


ges is to allow the en s of 


t ends to come out of the open side: 


' After 


ammon; 5 then prepared, 23 shes 
it a sheet of photographic is oo an 
r ally levelled. As soon as 


in a cold-water bath transferred toa silvered copper- 
plate, picture side down. Removed from that bath, 
the paper is squeezed and dried with blotting paper. 
o 3 =e car cep irata bath is used 

to w e bichroma m cha bid ead pana: 
In half-an-hour it js taken up, well rinsed, and sub- 
jected to a warm water bath of 80 to 35° C. to dissolve 
the gelatine not acted upon, that is to develop the 
gelatine relief upon the silvered copper plate. 
a short time the water penetrates the pores of the 
paper, dissolved black gelatine oozes from the film 
icating the beginning of the development; in 
about 30 minutes the paper is detached, floats upon 
the surface of the bath, or can be lifted up with 
ease. The rest of the gelatine is dissolved in a few 
minutes, and the relief, a oopy of the original, 
appears gradually upon the copper-plate. The 
development is continued in another bath of 


warm distilled water, till all remaining fog or dirt 


is totally removed from the interstices of the relief, 
and the picture stands out clear and distinct upon 


the plate. Finally, it is well rinsed with water and 


dried spontaneously. 

To make this relief plate conductive, powdered 
graphite is spread over it with tampon and a soft 
brush ; afterwards it is placed on the kathode of a 
Deniell trough apparatus, and a sinc anode used to 
accelerate the precipitation of copper: In an hour 
or less the heliographic relief plate is sufficientl 
covered, the plate is taken up, cleaned an ined, 
and again placed in the trough. To promote the 
force of chemical action, caused by the electric 
current, an iron anode is 5 er twenty to 
twenty-four days the plate will be of the d 
thickness, and is, therefore, then taken from the 
trough, rinsed with water, and dried; the edges 
are filed off, and the patrix removed from the 
matrix. Both plates are well washed. Adhering 
parts of the gelatine relief are carefully removed. 

If the plane of the tine relief has been 
perfectly clean, and free from any tone, the intaglio 
plate is also smooth, Instrous, and printable. Matt 
spots are wiped off with oiled flannel and rotten- 
stone; tone and impurities are scra an 
burnished; other defects, which but y occur, 
are retouched with needle and graver. 

The first impressions made from i vure 
plates are always rough, and retouching them should 
not be undertaken till a number of prints have 
been made. They are in every way equal to 
engraved copper-plates, and with them there is a 
great, almost incredible, saving of time. Helio- 
gravure plates, mape of the Austrian Empire, made 
in fifteen years, would have taken erations to 
engrave. Before large editions are printed galvano- 

lastic reliefs are taken from the intaglio plate. 

rom them new copies can be made, in case the 
original should suffer in course of time. 


Steel-faciag. 


An important substitute for multiplying copper- 
plates by galvanoplasty is to face them with steel. 

t is used for plates like objects of art, which never 
require correction. When a copper-plate is placed 
on the cathode, nded in a solution of seequi- 
chloride of iron, aud subjected to the action of the 
galvanic carrent, it will in a short time be covered 
with a delicate and lustrous cuticle of iron, hard as 
steel. There is no difference seen in the prints taken 
from plain copper or steel-faced plates. The iron 


gives the plate an extraordinary durability, and 


many thousands of prints can be made from it. In 
case the steel cuticle has been unsound, it can be 
easily taken off and renewed. The plate is laid in 
sulphuric acid, diluted so much that it will not 
attack copper ; but it loosens the steel, which blisters 
and comes off in scales. The plate is again washed 
before another steel-facing. e process is carried 
on in a peculiar dark trough, with a three-cell zinc- 
carbon battery ; the electrodes are placed vertically. 
The suitable iron solution is made by the current. 
One part of chloride of ammonium L dissolved in 
ten parts of water, and in it are placed iron plates 
as kathode and anode. When the circuit is closed 
a chemical action takes place, the chlorine of the 
chloride of ammonium unites wita the iron of the 


anode, forming sesquichloride, which remains | machin 


dissolved in the bath. Within one or two days the 
bath assumes a greenish colour, its surface turns 
red, owing to the formation of hydrate of oxide of 
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iron from contact with air, and metallic mirror 
ape or te kathode. The bath is then suffi- 


and dried. Scamoni, of St. 


water ; 
5 sulphate of nickel; and 1 to 11 of chloride of 
ammonium. 

Photse-Chemigraphy. 


See ae or an 3 gs is coated wh 
a gum arabic, wa pe su : 
nA of pamon, 5 15 ê “tow drone 5 
ammo and exposed under a 

itive. After the plate is removed tothe 
with a strong solution of 
lines are attacked first 


e cyanide into prussic acid, the sulphite 
NaSO, + H,0 = 


solutions are then mixed. The Zino 

copper-faced is placed on the kathode. 

is generated by two zino-carbon elements. 
Galvano-caustics 


The eleotro- negative substance of the electro 
f.i., the acid of a, or the chlorine of a chloride 


unites chemi th the anode, forming a soluble 
combination w etches the elettrode. Chrom- 
gelatine paper is exposed under a transparency 


inked with roller, and developed; the negative 

picture is transferred opon a copper-plate, which 

makes the picture metallic-lustrous. The covered 

parte resist etching. The sulphuric acid liberated 

i; y e combines with the copper; it etches 
e plate. . 


> * 
In Galvanography and Stilography 


d | the plate is coated with the fatty matter coloured 


with ochre or lamp-black. A drawing is made 
upon it with the graving tool, the plates are made 
condactive by graphite, and by placing them in the 
trough apparatus a relief is made from that on 
intaglio plate. 


_ Mature-Printing. 


object to be reprod 
pasted with gum upon a steel plate, 
pissed upon it, an subjected to a high pressure. 
elief or intaglio plates are made way ; the 
former answering well for typographic printing. 
Type-Prinatiag. 

Stereotypes are now substituted by galvano-plastic 
copper precipitates. The form is im in 
guttapercha, the copy graphited, and, moistened 
with alcohol, laid in he alvanoplasti apparatus. 


When the copper is sufficiently thick, the plate is 
taken up, the reversed side and edges planed off, 
and b - Woodcuts 


with ordinary type-me 
similarly treated give . copies from 
which 70, 000 to 80,000 prints can be 0. 


Plain Copper- plates. 


At the time when copper engravings were used 
exclusively in the Institute, ihe plates were made 
by the galvano.plastic process. with the aid of a 
twelve-cell, zinc- silver ba (system Smee). 
Now such plates are only made for the patrices in 


heliogravure. (The last daguerreo lates in 
the American market were also pel oP a 
TRANS. 


Magneto - electric and Dynamo - electric 
Machines. 
_ Improvements introduced in the mechanical arts 
in modern times have also been introduced for the 
generation of the electric current in electrolytic 
operations. et ene and dynamo-electric 
es have substituted. for the hydro- 
electric cell, by which the liberation of injurious 
gases and interruption of the work is entire] 
avoided, and more uniform and acourate work 


e solution 


late to be 
he current 


uniformly behind its proper position. during- the- 
forward Arche, and before its position during. the 


obtained. Machines for continuous currents ase ' 
preferred with wire twists of considerable diameter, 
and wire of but tele say so as to generate a 
ourrent great in . but of little intensity. a + 
Whatever has accomp in the gra 
arts by electrolysis justifies the prediction that there 


is a t future for this process. With the aid of 
the Gectric current the genius of man will continus 
to modify and to improve even those 

productions of our own times. 1 


2, 


THE THEORY OF THE INDI- 
CATOR: ERRORS IN INDICATO 
DIAGRAMS. aa 


r Ne, Prof. 0. Reynolds, FHs 1 
ineers . O. 0 5 a 
Per on The Theory of the Indicator, and the 
Errors in Indicator Diagrams.” The object of this 
per was to define the causes and extent of the. 
isturbances in indicator diagrams. The theory, as. 
iven, had been taught for several years in Owens 
llege ; but the pablicenon DAS been aranea 150 
enable an extensive series experimen be 
made. These experiments had now been carried 
out by Mr. A. W. Brightmore, Stud. Inst. C.E. 
late Berkeley Fellow in Owens College. In the 
first place it was shown that there were five 
piinaa causes of disturbance—namely, the inertia : 
of the piston of the indicator and its attached. 
weights; the friction of the pencil on the paper, and 
its attached mechanism ; action of the. 
ing ; inertia of the drum ; friction of the drum. 
The effect of the inertia of the pencil and its 
attached mechanism presented a mathematical 
problem, by the solution of which it was shown that 
3 two sell i from E cause ; one, & 
enlargement of the mean in 5 
foponding on the weight of the moving parts 
the indicator, the stiffness of the spring, and the 
uare of the . The other disturbance was a 
vibration of the pencil. Ev indicator piston 
vibrated when disturbed, so t the period of 
vibration depended on the stiffness of the spring.. 
The error w 5 — Hons caused D oe oy 
of the diagram de on their magnitude, an 
to a greater siteok oD the smallness of the number 
ina revolution. But the evil of these oscillations 
was not so much an effect on the area as in the 
di ent and the confusion they produced in 
the di 80 long as there were 30 of these, 
oscillations in a cycle, the necessary fiuid friction 
of the indicator piston would so far reduce them as 
to render a fair di 


and 
and exhaust, and too small during compression and, 
admission, and thus the general 


the construction of the instrament and on pencil 
pressure. From numerous experiments it would! 
appear possible to make a difference of as much as. 
5 per cent, in a locomotive in mid-gear by sile. 
friction. The conclusions, as ed the motion . 
of the pencil, were that the general effect of inertia, 
and 1 Were 108 5 the size y 9975 
diagram; that so long as the speeds were su ; 
the number of vibrations of the pencil during a 


revolution of the engine was not greater than 15 

the effect of inertia was lees than 1 per cent., but 
that if the number was greater than 30 oscillations: 
would show themeelves unless the -friotion 
was,increased. They might, by this, be kept down 


till the number of vibrations was equal to 15, but 
friction would, 


than would make the number of vibrations equal 
to 30. These speeds were given in the paper for 
i he effect of the inertia of 


minute. At other speeds the effects were apparent 
in the length of the Sagad ; but except when the 
expansion was great and the connecting rod short, 
they did not affect the indicated pressure.. The 
friction of the drum with an elastic cord caused the 
cord to be longer during the forward stroke than- 
the backward stroke, so that the diagram 
was distorted and shortened, the drum being 


á 
i 
+, 


June 12, 1885. 


backward stroke. This distortion diminished the 
area of the diagram according to the rate of expan- 
sion and the length and elasticity of the cord used. 
This was definitely expressed by a formula. This 
disturbance re 1 of which was very great 
c expansion © engines, an 

ordinary cords, appeared to 33 N 
The circumstances on which it depended were the 
elasticity of the cord and the friction of the drum, 
and the question was how far these existed in the 

1 er might be said that the 


It was in apparently 


perfect condition, and the di did not differ 
a rant from those which been previous! 
taken. The cord was one which had been supplied 


t. 
it was partiy with a view to determine this 
that Mr. Brightmore’s investiga’ 


, the new cord being more elastic than the 
old one. This reduced it to the stretching of the 
. oord, but it was only after 


lo io oe Fa with oa electromotive 
) prick the paper, making the engine · piston 
close this circuit at eleven definita equidistant points 
in the motion backwards and forwards. This was 
successfully carried out, and the stretching of the 
cord during the backward and forward strokes was 
definitely ascertained. Taking the smallest results 
obtained with a cord, it a d from these ex- 
periments that the least 


verification. et there were not wanting inde- 
pendent evidences of such an effect. In diagrams 
taken from engines at high speeds the admission 
line would not but for this effect be vertical. It 
would show a certain amount of detail, and the 
first oscillation would not have a top. More- 
over, it was commonly found that the expansion 
line, allowing for clearance, was above the true 
expansion line for the steam. This apparent rise 
in the curve of expansion was exactly what would 
resalt if the apparent cut-off was too early, 
and this was the result of the effect that had 
been considered. Tho author had tried several 
rams, and found that after correction the ex- 

n line came out very close to the true curve. 

a making these comparisons the explanation of 
another feature of 


This the 
author attributed to the friction of the drum when 
the cord for the back diagram was longer than that 
for the front. When this was the case the relative 
lengths of the cord were about 1 to 1:8. These 
observations were illustrated in a diagram from 
Richards Indicator. To test this diagram, a trao- 
ing was taken, and reversed so that the front diagram 
was superimposed on the back. It was observed 
that the diagrams were of different lengths, and the 
difference was about the same as the difference in 
cut-off ; that notwithstanding the apparent cut-off 
in the back diagram was to that in the front in the 
ratio of 2 and 3, the expansion line of the back 

was the same shape as that in the front; 
and that if the diagrams were restored, supposing 
the lengths of the cords used.to have been 5ft. and 
9ft., the d s became exactly similar, and, 
allowing 2 per cent. clearance, the expansion line 
came to be the true expansion line for that cut-off. 
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The 


seemed to sufficiently establish a case 
blind faith which a 


in the accuracy of 8. 


e indicator 


treated fairly, and 


unthinking worship he would have it the object of 


THE GREENWICH VISITATION. 


o“ Saturday last the members of the Board of 
Visitors and others assembled at the Royal 
Observatory, Greenwich, to receive the report of 
the Astronomer-Royal for the past year. Despite 
the inclemency of weather no fewer than 200 
33 were present, among them being Pro- 
essor Huxley, President of the Royal Society ; Sir 
G. Airy, Lord Rayleigh, Mr. E. Dunkin, President 
of the Royal Astronomical Society, and Colonel 
Hozier. It appears from the report that the dome 
for the Lassell reflector has been completed during 
the year ; so, too, has the instrument used during 
the eclipse of the moon on October 4. It being 
suspected that some personal equation might exist 
dependent on the apparent direction of motion of 
the object observed, a reversion prism has been 
adapted to the collimators and the transit-circle, a0 
that the apparent movement might be reversed— 


: | i.e., instead of the object always passing through 


the field from right to left it passes from left to 
right. The observations of the oollimators show 
no evidence of personal equation depending on the 
direction of measurement, but in order to elimi- 
nate any such errors should they exist, half the 
observations are taken with the direction of move- 
ment reversed. A comparison of the observations 
of transits shows a marked difference between the 
observations taken in the ordinary manner and 
with the direction of motion reversed ; but as this 
is only the case for some obeervers, the Astronomer- 
Royal thinks it probable that they have not yet 
become accustomed to the reversion. In order the 
better to investigate this difference of personal 
equation the Astronomer-Royal, in concert with 

. Simms, has arranged an instrument by 
which various details can be satisfactorily 
entered into in a manner otherwise im- 
ublication of Professor 
Pickering's Harvard Photometry” all stars 
which he had noted as brighter than the sixth mag- 
nitude and which had not been recently observed 
at Greenwich were inserted in the working cata- 
logue, in order that the next Greenwich catalogue 
might contain all stars down to the sixth itude 
which have not been observed at Greenwich since 
1860. The annual catalogue for 1884 contains 
about 1,370 stars, or 166 less than that for 1883. 
Notwithstanding the gradual increase in the number 
of observations the reductions are kept in an ad- 
vanced state. The sidereal standard clock—the 
real 1 of the country— goes very satis- 
factorily. be publio olock at the Observatory 
entrance and the other mean-time clocks were put 
forward 12 hours on January 1, so as to show 
Greenwich civil time, starting at midnight and 
reckoning from Oh. to 24h., which would correspond 
with the universal time recommended by the Wash- 
ington Conference. The change from astronomical 
to civil oning has also been made in all the 
internal work of the Observatory, and has been 
carried out without any difficulty. Greenwich civil 
time is found to be more convenient on the whole 
for the purposes of this Observatory, but its intro- 
duction into the printed astronomical observations 
has been deferred to allow time for a general agree- 
ment among astronomers to be arrived at. It is 


. | proposed, 5 adopt the civil day without 


Yurther delay in the printed magnetical results 
thus reverting to the practice previous to 1848, an 
making the time-reckoning harmonies with that 
used in the meteorological results, the reckoning 
from Oh. to 24h. being for the future adopted in 
ig wae to aiin toreals, all dh 
regar equa all are, and have 
been, in poroci working order, with the exception 
of the Lassell reflector, which has required a 


number of repairs and alterations, and even now 


difficulty is experienced from want of stability of 
the optical axis of the large mirror, which requires 
continuous readjustment as the telescope is moved. 
With the various equatoreals, 30 occultations 
(16 during the lunar eclipse of October 4th) and 
57 phenomena of Jupiter’s satellites have been 
observed. Comet (c) 1884 was observed on four 
nights, and some measures of double stars and of 
the satellites of Saturn have been made. The ob- 
servations for determining the rate of approach or 
recession of stars are considerably in excess of the 
numbers in former years, no fewer than 641 
measures having been made. During the year 


mean ‘was 14 cent. larger than 
from the original diagram. Sach instances as 5 
2 
peared to be at present ore 
ut, in 
conclusion, the author stated that he should be 
very disappointed if anything in this investigation 
should have the effect of diminishing reliance on the 
indicator itself. He would have the instrument 
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photographs have been taken on 173 days, tho 
eun’s disc being free from spots on oniy two days. 
The magnetic regi give evidence of five days of 
great magnetic disturbance, and 20 days of lesser 
isturbance, for which tracings of tho registers will 
be published. Pressure of work has retarded the 
trial of the new photographic apparatus mentioned 
in the last rt; but the apparatus has now been 
erected provisionally, in order to obtain a series of 
records to compare with those of the apparatus now 
in use before the latter is discontinued. The 
Thames temperature observations are taken regu- 
larly at the Deptford Cattle Market, and printed 
with the Greenwich meteorological observations in 
the Registrar- General’s weekly report. The mean 
temperature for 1884 was 50°7°—i.0., 1:4 above the 
average of the last 43 years. The mgximum tem- 
rature was 94°1° on August lith; the minimum 
5 on November 25th. The greatest, mean, 
and least daily motion of the air were 891, 286, and 
78 miles—the first on January 23rd, the last 
on February 8th. The ere pressure of the wind 
on a square foot was 22°7lb. on January 23, there 
being no other case in which the pressure excer ded 
20lb. The rainfall was 18'0in, per square foot—i e., 
about 7in. below the average of the last 40 years. 
The number of hours of bright sunshine recorded 
by Campbell’s instrument was 1,115, or about 100 
below the average of the last seven years. Incon- 
nection with the establishment of hourly time- 
agua’ at the Start or Lizard, which was lou 
vocated by Sir G. B. Airy, the Committee o 
Lioyd's have informed the Astronomer Royal that 
they would undertake the maintenance of hourly 
time signals at any of their signal stations provided 
the Government would supply the uecessary 
e After consultation with Captain 
harton, it has been thought better that, be fore 
taking further steps, some preliminary trials s}.culd 
be made of a collapsible cone as an hourly ti.ne- 
signal, facilities for doing which exist at Devonport. 
There seems a probability of this long-advocuted 
roject being at last carried out. The errors of the 
Weatminates clock have heen under Isec. on 50 per 
cent. of the days of observation, and over 4sec. cn 
only 4 per cent. The Astronomer Royal points out 
that there has been an extension in the work of the 
various departments during the year, and relies on 
the record of work done as the best testimony to 
the zealous spirit with which his subordinates have 
laboured to sustain the credit of the establishinent. 
The report concludes by pointing out the neces- 
sity for a larger telescope ; and it is mentioned that 


over 20 observatories and even persons have larger 
telescopes than the 12łin. at Greenwich. For such 
an instrument as the Astronomer Royal suggests— 
viz., a 28in.—about £3,500, it is believed, would be 


required. 


MIND AND MOTION. 


HE Rede Lecture delivered last week in the 
Senate House, at Cambridge, by Mr. G. J. 
M.A., F.R.S., was entitled ‘‘ Mind and 
After giving some account of the teach- 

ing of Hobbes, who laid it down, on the one hand, 
that all our knowledge of the external world is but 
a knowledge of motion, and, on the other, that all 
our acquisitions of knowledge and other acts of 
mind imply some kind of motion, agitaticn, or 
alteration, which worketh in the brain,” Mr. 
Romanes pointed out, as regards the internal world, 
that physiology has proved that molecular move- 
ments of nervous matter are concerned in all the 
rocesses of reflex action, sensation, perception, 
instinct, emotion, thought, and volition. The lec- 
turer detailed the discoveries which of late years 
have been made by physiology concerning the rate 
at which these movements travel along nerves, the 
period of molecalar vibrations in nerve centres, the 
time required for processes of thought, and the 
quantitative relations between brain-action and 
mind-action. When physiological instruments 
fail to take cognisance of these relations, we gain 
much additional insight touching the movements of 
nervous matter by attending to the thoughts and 
feelings of our own minds, for these are so many 
indices of what is going on in our brains. Pro- 
ceeding to contemplate the mind, considered thus as 
a physiological instrument of the greatest delicacy, 
he argued that the association of ideas is but an 
obverse expression of the fact that when onco a 
wave cf molecular disturbance passes through any 
line of nerve structure, it leaves behind it a change 
in the structure, such that it is afterwards more 
easy for a similar wave when started from the same 
point to pursue the same course. Such being the 
intimate relation between brain-action and mind- 
action, it has become the scientifically orthodox 
teaching that the two stand to one another in the 
relation of cause to effect. He pointed out that 
the doctrine of conscious automatism is logically 
the only possible outcome of the theory that nervous 
changes are the causes of bodily changes, and, 
therefore, it cannot be fought on grounds of phy- 
siology. If we persist in regarding the relation 
between brain and thought exclusively from n 


physiological point of vicwy we mus: of necess $y 
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be materialistas. But it does not follow from this 
. that the theory of materialism is true; and other 
considerations of an extra - physiol kind oon- 
clusively prove that the theory is false. We have 

the general fact that all our knowledge of 
motion, and so of matter, is merely a knowledge of 
the modifications of mind. Therefore, so far as we 
are concerned, mind is necessarily prior to every- 
thing else. Thus the ma i 


assumes 
that one thing is produced by another thing, in 
ite of an obvious dem on that the alleged 


effect is necessarily prior to its cause. But farther, 
motion produceth nothing but motion, says 
Hobbes, and yet he 3 to assume 
that in the case of the brain it produces, not only 
motion, but mind. Materialism has to meet the 
unansweréble question—How is it that in the 
machinery of the brain motion produces this some- 
thing which is not motion? ce has now de- 
finitely proved the correlation of all the forces, and 
this means that if any kind of motion could pro- 
duce anything else that is not motion, it would be 
producing what science would be bound to regard 
asin the strictest sense of the word a miracle; 
causation from brain to ‘mind is in the strictest 
sense of the word a physical ifnpossibility. HMutatis 
mutandis the theory of spiritualism—which supposes 
causation to m mind to body—is, he 
held, but little less unphilosophical than the 
te of materialism. For just as it 
follows from the conservation of energy that 
motion can produce nothing but motion, so it 
equally follows that motion can be produced b 
nothing but motion. Is then, any third 
hypothesis in which we may hope to find intelleo- 
tual rest? If we unite the elements both of spirit- 
which satisfies fact’ £. feeling: = 1 
sa every ing on one 
hand, and of observation on the other. We have 
a7 to tappas that tho antithesis between mind 
and motion, subject and object, is itself pheno- 
menal or apparent, not absolute or real; that the 
seeming quality is relative to our modes of appre- 
hension ; and, therefore, that any change taking 


place in the mind and any nding chan 
taking place in the brain are not really two changes 


but pno There is thus su to be onl 
one stream of causation in which motion an 
min aro 3 concerned A monon is 
posed nothi ut moti 
mitd-chan no but mind Both 


producing both simultaneously, neither could de 
What it is without the other, use without the 
other neither could be the cause which in fact it is. 
The use of mind to animals is thus explained, for 
intelligent volition is shown to be a true cause of 
bodily movement, eee cerebration which 
it involves would not otherwise be possible. 


which takes place in the brain could not take place 
without the occurrence of volition, and vice versd. 
All the requirements alike of the determinist and 
of the free-will hypotheses are thus satisfied by a 
synthesis which comprises them both in one. Mr. 
Romanes afterwards reviewed the opinions of the 
late Professor Clifford u this subject, and con- 
“cluded by observing that if it were true that the 
voice of science must of necessity speak the lan- 
guage of agnosticism, at least let them see to it 
t ee let them not tolerate 
‘any berbarisms introduced from the side of aggres- 
“sive dogma. So would they find that this new 
grammar of thought did not admit of any con- 
‘ways of thinking, and Har the otter quoted nnd. 
„ an © often- quoted w 

of its earliest formulator applied with. force 
that if a little knowledge of 
physiology and a little knowledge of psycho 
incline men to atheism, a deeper knowledge of bo 
and still more a deeper 1 upon their rela- 
tions 2 one notor, ore on l men back to 
some form of religion, which, if it be more vague, 
will also be more worthy than that of earlier days. 


THE NEW TELESCOPE OF THE 
PARIS OBSERVATORY FOR 
STELLAR PHOTOGRAPHY. 


1 new instrument is composed of two tele- 
455 8co ices to 3555 in a single metallio 
ube, in form of a elo „ and separated in 
their entire length by a thie partiten 

One of the object-glasses, oi aperture, and 
11ft. 9gin. focal length, is used for visual observa- 
tion, and serves as finder; the other o.g., 13jin. 
aperture, corrected for the actinio focus, is used for 
the photography: the optical axes of these two 
telesco ing parallel, the centres of their fields 
coincide. The instrument is mounted equatorial! 


and has clockwork movement going for three hours 


eS a iS SR ðUͥ RSE fe. De etic ving. Th 
Translation from 1 by MM. Paul anD Prosper | simply in appl 
e 


Hesry, Astronomes-Adj 
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without being rewound, and has fine ind — 
dent back avers args ass = 
The photo. o.g. is the that has been yet 
made, and is of a simple achromatic system ; though 
metas and WAE ie Em GE A mop, Os lg 

neatness, an ou use of a 
Although the instrument is not EEO 

ough the ent is no qui 

tained a 


7 

g quite 5 defined as 
those in the centre of it. Traces of stars of even 
the 15th mag. may be found on the plate, but too 
feeble for reproduction on the sensitive paper; they 
would certainly be obtained by a longer exposure. 

The stars of the 14th mag. t themselves 
on the plate with a diam. of 2, of a millimètre. 
b. uld a 5 8 . abe at 
wo 0 req a 
ast several m * _ 

e follo are the necessary minimum expo- 
sures, but to obtain plates for good paper prints 
triple the time is required. j 


e 
hour 
least 


Stars Ist Mag. @eteovaeeseseeeeeseaeeves 0°005s. 
99 77 6 6 6 % eee 0:013 
77 3 79 6 %%% %% %%,,jũẽ eee 0°08 
79 F 99 SOHC % TES THOT ESESS aa 
39 99 eee eee eee 
1 8 „ laat visible to the naked 

6e e 05 

99 7 )) „ „ „ „%„ „ „ „ „%%%“ 6% O oe 1°3 
99 8 99 ©0608 08000 OOS EO HOssscors 0 80 
99 10 99 6 6 %% % % ¶ % M —‚f—iN c... aie 
» 10 medium magnitude of 
99 11 99 z 50.0 
Ú 12 )) 2m. 
29 13 99 6 6 %%% %% % % % % h . 
99 14 99 Cveceesercvveces 13 
99 16 99 6 % %% % %% %% %%% „ „ 0 33 

16 97 eeeneectbeooe 0 23 


99 
It can be seen by this table that the difference of 
varies between the first and last mag. from 


the relation is 2°512 | 
The plates used were the gelatino-bromide of 
ee by M. Berneert of Ghent. The 
construction of m cal portion of the in- 
strument was intrusted to M. Gautier, and the o.g. 
= made by MM. Paul and Prosper Henry them- 
ves. 


HART'S PENDULUM ESCAPEMENT. 


, ATHER novel form of pendulum escapement 
A has been recently ted by Mr. of 
ille, Missouri, and is shown in the annexed 


a lever esca 


wer ieee 
l’Obeervatoire de Paris, I ment to a peudulaa The pendulum, being 


ging | be easily 


exposure 
1 to 1,000,000 ; between two consecutive magnitudes: 


Jung 12, 188§, 


tached, meets with less resistance after receiving 
an impulse 

wer peng Spree at or below the ball in- 
of so far a 


and material may be 
or thinner springs being 
sufficient, there is less liability of their breaking. 
The dial of the clock is brought down where it can 

55 no ladder is required in winding. 
In tower cl the pendulum may be made of any 
desired length, and run up into the steeple out of 
the way. An accurate com tion may be had 
by extending a rod from the bottom of the ball up, 


for the support of the pendulum. 


SCIENTIFIC SOCIETIES. 
WESTERN MICROSCOPICAL CLUB. 


mémbers of the Western M ical Club 
met last week at the house of Dr. mern, 


ttention to the great 

which had recently been made in photography with 
apena reference to the gelatino-bromide dry plates. 

he essential constituent of these is a bromide of 
silver, on the molecules of which, themselves no 
doubt in a continual state of rhythmical movement, 
certain of tho waves of light, synchronous in their 
action, produce a chemical change, probably the 
V 

en 2 in 

5 wholly invisible until acted on by a de- 
veloper. The composition and action of developers, 
whether pyrogallic acid with an alkali and a 
bromide, or the ferrous sages ro bio then dwelt 


u The were oxidisers, whi by attack- 
ing the 4 small amount of mab bromide 


changes. Vhat thia wee taking place more aye 
ebromide, with a 
further deposition of silver, and this was continued 
until, in the opinion of the operator, a sufficient 
amount of silver had been deposited to produce a 
picture in which the lights and shadows were of 
course reversed, most silver being deposited where 
the action of the light hag oaoa Dan 1 
strongest, corresponding ose parts of the o 
which were most tran t. After the full effect 
of the developer had been obtained there still re- 
mained on the film a quantity of bromide of silver 
which had not been acted upon, and which, if 
allowed to remain, would, on exposure to ligh 
completely destroy the picture, and which 
therefore to be removed 1 by phite of soda, 
3 D The 


an ion which is s image 
on the ground glass of the camera of the object on 
the stage of the mi produ y the lenses 


using & 
folds of “Golden Fabric.” No light, however, 
was to be trusted without first testing it, and the 
method of doing so was pointed out. The lecturer 
then ed to give a practical demonstration of 
the o tions he bad made by taking a micro- 
photograph of a rock section with an inch objective 
(mhont an eyepiece). A paraffin lamp and con- 
ser were for illumination. Thei Was 
formed at about 2ft. behind the object. ex- 
posure of two minutes was given; development 
was effected by gallic acid, ammonia, and 
bromide of potassium, and the image fixed with 
hyposulphite of soda. The operation lasted about 
ten minutes, was cumpletely satisfactory, and was 
watched with much interest by the members present, 
more particularly the gradual development of the 
from a faint beginning till it was fully and 
clearly out. Then followed its seeemingly wanton 
destruction and obscuration by fog, which is neces- 
sary in order to secure sufficiertt density after the 


‘| subsequent operation of fixing, in which the image 


becomes clear and distinct. The process of 
obtaining a lantern transparency was then explained 
and practically demonstrated. Numerous lantern 


mprovement claimed consists | transparencies, both of microscopical objects and of 


landscapes, were exhibited by the lecturer, with 
some Dallastype specimens, in the photos. 
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are transferred to a block and printed with the 
letterpress. Mr. J. Harris Leall, F.G.S., and 
Messrs. How sent a fine collection of photos. of 
rock sections and crystals for a lantern display. 
Dr. T. 8. Ccbbold contributed some photos. of 
special interest. Some specimens of human liver, 
kidneys, &c., were sent to him from Alexandria b 

Dr. Kartulis. These sections were crowded wi 

the eggs of the dreaded fluke, the Bilharzia hema- 


Tobia. Very successful photographs of these were 
prepared 7 Mr. Charters hite, M.R.C.8. 
hotos. of diatoms, fungi, test-scales, &c., taken 


by Mr. Herbert Jackson, with powers as high as 
the twenty-fifth of an inch, elicited much interest. 
Microscopes were contributed by Dr. H. Snow and 
Dr. J. Chippendale, the latter exhibiting an in- 
teresting section of fw‘al lung. Mr. G. Karop 
showed a beautiful section of the iris of the human 
eye. Mr. A. W. Stokes, F. C. S. (Public Analyst to 
Paddington, &c.), was unanimously re-elected hon. 
secretary, from whom any information as to the 
oer session to commence in October next may be 


Rorat Mrcroscoricat Socrery.— EnRATA.— In 
the report of this Society, page 299, last paragraph 


but one, for fishplates,’’ read testplates ; for size. 


of the arc, read sine of the arc; and for “the 
bottom could be,” read the latter could be. 


SCIENTIFIC NEWS. 


T his report for 1884 Admiral Mouchez, 
Director of the Paris Observatory, refers to 
the bad situation of that establishment fer doing 
high-class astronomical work, and sketches a 
scheme for removing the principal instruments 
to a site where greater steadiness in their mount- 
ing can be obtained, and where they will be free 
from the inconveniences of the present surround- 
ings. M. Bigourdan has carried on his work in con- 
nection with double stars, small planets, comets, 
and nebulz, determining with greater exactitude 
the positions of several and discovering no fewer 
than fifteen new nebulæ. The great Eastern 
equatorial has been utilised by MM. Henry in 
observing the satellites of the largo planets and 
the ring of Saturn. M. Loewy and M. Périgaud 
have been using the equatorial couds in observ- 
ing comets and the newer small planets, and M. 
Obrecht has obtained a number of photometric 
-observations of the satellites of Jupiter with the 
same instrument. We have previously referred 
to the photographic star charting of MM. 
Henry, and an article in another column gives 
further particulars. The great telescope of 29in. 
is still unmounted, and the council of the Paris 
Observatory do not appear to be inclined to ac- 
cept the suggestion to mount it at the observa- 
tory of Algiers—an exceptionally favourable 
Potition. 

It seems that the deme of the Bischoffsheim 
observatory, Nice, is the largest thing of the 
kind. It is a revolving dome, it should be re- 
membered, and is said to weigh nearly 94 tons; but 
it is easily moved by turning a small wheel, and 
can be completely revolved in four minutes. As 
mentioned on p. 275, the dome is to float ina 
trough rim, and it has, we believe, been deter- 
mined to try a solution of chloride of magnesium 
as the liquid, as that does not freeze until the 
‘temperature falis many degrees below zero. The 
telescope will have an object-glass of 30in. 


The small planet discovered by M. Borrelly on 
March 6, No. 246, has been named Asporina. 


The conversazione of the Institution of Civil 
Engineers was held on Friday evening last at the 
International Inventions Exhibition. The at- 
tendants at the stands had an evening’s respite, 
and the public were not admitted after six. 


The annual general meeting of the Marine 
Biological Association will be held to-day, June 
12, at five o’clock, in the rooms of the Linnean 
Society, Burlington House. Prof. Huxley will 
preside. The sum now subscribed for the Ply- 
mouth laboratory amounts to nearly £8,000; of 
this sum £2,000 was recently contributed to the 
association by the Fishmongers’ Company. The 
Earl of Derby has recently j oined the associa- 
tion and subscribed £100. The Clothworkers’ 
and the Mercers’ Companies have contributed 
handsomely to the association, and it is to be 
hoped that other companies will follow the ex- 
ample of the Clothworkers, and contribute to 
this national enterprise. 


Prof. Huxley has promised to retain his office 
as president of the Royal Socicty at least until 


St. Andrew's Day, when, owing to the state of 
his health, he will resign, and indulge in what is 
called complete rest. 


The Swiney Lectures on Geology will be deli- 
vered in the Natural History Museum, Seuth 
Kensington, on Mondays, Wednesdays, and Fri- 
days, at 4 p.m., commencing next Monday, Jure 
15. The course consists of twelve lectures, and 
Dr. R. H. Traquair, F.R.S., F.G.8., will take 
for his subject Birds and Mammals ” espe- 
cially in relation to their fossil forms. Admis- 
sion to the course is free. 


Mr. Nicholas Whitley communicates to the 
Journal of the Royal Institute of Cornwall for 
May a paper entitled Traces of a Great Flood 
in Cornwall,’ in which he arrives at the con- 
clusion that the flood which deposited the stream- 
tin in the valley was post-glacial. 

Mr. C. V. Boys, demonstrator in the Physical 
Laboratory at South Kensington, sends us a 
copy of the syllabus of the course of practical 
instruction in physics at the Normal School of 
Science, South Kensington. This syllabus con- 
tains clear and concise directions for making a 
variety of simple apparatus for experiments in 
physical science. The tools needed are few 
and inexpensive, and a lathe is not required. 
The price of the syllabus is 3d. It is sold at 
South Kensington Museum, and by Chapman 
and Hall, the agents to the department. 


The Council of the Society of Arts have 
awarded the Albert Medal to Henry Doulton, in 
recognition of the impulse given by him to the 
production of artistic pottery in this country. 

The coversazione of the Society of Arts will 
be held at the International Inventions Exhi- 
bition, on Friday, July 3rd. 

Prof. Verneuil is the President-elect of the 
French Association for the Advancement of 
Science for the meeting which will be held this 
year at Grenoble on the 13th of August. 


Mr. F. A. Gower, the inventor of the Gower 


telephone, is making a series of experiments in 


aérial navigation or ballooning under the ‘‘ cog- 
nisance of the Government. He has made 
Hythe the centre of his operations, whence he 
recently started a pilot balloon containing about 
2,300ft. of gas, with automatic arrangements for 
giving out ballast and gas. This balloon made a 
descent near Dieppe, having made a rapid pas- 
sage of 72 miles in a straight direction. On 
Monday last week another pilot balloon, with a 
capacity of 4,300ft., was started, and immediately 
followed by Mr. Gower in a larger balloon, 
containing 23,000ft. of gas. His object was to 
watch the action of the pilot; but the smaller 
machine made such rapid progress that if got out 
of his observation and came down in the vicinity 
of Paris. Meanwhile Mr. Gower, who ascended 
about noon, made the French coast at Bou- 
logne at 2.15, and then taking a northerly curve 
travelled overland to Calais, where he made a 
smooth descent at 4p.m. On Wednesday Mr. 
Gower made an ascent with Captain Lane and 
Mr. Dale; but owing to the wind drifting them 
to the North Sea they were compelled to descend, 
and landed in the Isle of Sheppey. Experiments 
will be made on all favourable opportunities. 


Dr. Hichson, who has been studying animal 
morphology for nearly four years at Oxford, 
under Prof. Moseley, has started on a voyage of 
biological exploration in the island of Celebes. 
His special object is to study the development 
and life-history of the Alcyonarian corals; but 
he hopes also to explore the interior of the island, 
the fauna of which is at present almost entirely 
unknown. 

The Stokes- Watson spark apparatus for show- 
ing the combustion of metals under the micro- 
scope by the passage of the electric spark through 
them, made by Messrs. Watson and Sons, of 
High Holborn, from the design suggested by 
Professor Stokes, was exhibited by Messrs. 
Watson at the conversazione of the Royal Society, 
Burlington House, on the 6th May, and again by 
them on Friday, the 5th June, at the Royal 
Institution. It is a most interesting apparatus, 
the different metals in combustion showing most 
beautiful colours, and as the apparatus can be 
added to any ordinary microscope, no doubt it 
will become very popular. 


Senor Ugaz calls attention in the Lima Cronica 
Medica to the vesicating property of the inner 
bark of the walnut tree. He soaks it in vinegar 
for fifteen minutes or so, and applies it to the 
part on which a blister is required. He has 
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found it useful as a remedy for lupus, but he 
dusted the blister with calomel. 


The size of the Atlantic waves has been care- 
fully measured for the Washington Hydrographic 
Bureau. In height the waves usually average 
about 30ft., but in rough weather they attain 
from 40 to 48ft. During storms · they are often 
from 500 to 600ft. long, and last ten or eleven 
seconds, while the longest yet known measured 
half a mile, and did not spend itself for 23 
seconds, 


The Royal Dublin Society have resolved to 
hold an International Exhibition of Arts and In- 
dustries at Ballsbridge in 1887. 


An exhibition of domestic appliances has 
been opened at the Parkes Museum, the appa- 
ratus being supplied by Mr. Fletcher, of War- 
rington. The exhibition will be open until the 
27th inst., from 10a.m. to7 p.m., and on Mon- 
days, Wednesdays, and Saturdays until 9 p.m. 

Mr. Walker (Walker, Parker, and Co., Bagillt) 
having read the lecture on Dust delivered by 
Prof. Oliver J. Lodge at the Montreal meeting 
of the British Association, was struck with the 
results of the experimental passage of electric 
sparks through dust and smoke-laden atmo- 
spheres, and conceived the idea of applying the 
principle to the condensation of lead “ fume ” at 
the smelting works. Experimental trials gave 
results so satisfactory, that two large Wimshurat 
machines, with discs 5ft. in diameter, are to be 
employed for dealing with the “fume” at the 
Bagillt works. 


A memorial statue of Charles Darwin, designed 
by Mr. Boehm, R.A., was unveiled on the 9th inst. 
by Prof. Huxley, in the great hall of the Natural 

istory Museum, in the presence of the Prince 
of Wales and a large assembly, including many 
of the most prominent scientific men of the day. 
The Prince of Wales received the statue on be- 
half of the trustees of the Museum. 


USEFUL AND SCIENTIFIC NOTES. 
— e — 


New Expanding Mandrel.—Mesars. H. B. 
Barlow and Co., of Manchester, have introduced a 
new mandrel, in which they have worked out 
several improvements upon the Harrison expand- 
iog mandrel manufactured by this firm for some 
years past. In the new mandrel, pulleys or hea 
wheels can be turned upon it without any b 
centring, and one great advantage is that it brings 
the work very much closer up to the face-place 
than in the old mandrel. The body of the mandrel 
consists of a steel forging, flanged with a taper 
nose, bored up, in which a bolt works. The split 
dies, which are bevelled at each end, work upon 
the taper nose, and the mandrel is expanded b 
simply turning an * bolt 
and released by turning bolt in the opposite 
direction. 


Tus Great Northern Railway are lighting one 
of their trains with E.P.S. accumulators, placed in 
each coach. The cells are charged by a dynamo 
driven from the axles, and an E. P. S. magnetic 
switch closes the circuit when the electro-motive 
force of dynamo rises above that of the ocells. The 
Electrical Power Storage Company have lately 
supplied accumulators for use on Lancas 
and Yorkshire Railway, as well as the Great 
Eastern Ruiilway. 

Frest-ciass carriages are not much required on 
some German lines. The statistics have alwa 
shown that they are little used. Ou one of the 
State Railway systems in the year to March 3lst, 
1883, only three passengers in a thousand travelled 
first-class, so that most of the trains must have no 
first-class passengers at all. 


THE Allgemeine Brauer-und-Hopfen Zeitung 
gives the following as being the most recent statistics 
with regard to the tax upon spirits in Europe: — 


The tax yields a revenue of £18,725,850 in Russia, 


of 815,581, 290 in Great Britain, of 514, 508, 000 in 
the United States, of 10,603,660 in France, of 
£2,334,640 in North Germany, of £1,890,450 in 
Holland, of £1,062,400 in Austria-Hungary, and of 
£681,200 in Belgium. This is equivalent to 9s. per 
head of the population in Holland, 8s. 6d. in Great 
Britain, 6s. in the United States, 53. 6d. in France, 
43, 6d. in Russia, 2s. 4d. in Belgium, ls. 3d. in 
North Germany, and 7d. in Austria-Hungary; 
while the consumption per head of aloohol is res 
as 21 gallons in Denmark, 2 gallons in orth 
Germany, 1} gallon in Russia, rather lees than 13 
gallon in Austria-Hungary, 1} gallon in Belgium, 
14 gallon in France and Holland, 1 gallon in 
Sweden, two-thirds of a er in Great Britain, 
and rather less than two - s of a gallon in the 
United States. 
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LETTERS TO THE EDITOR. 


[ We do not hold ourselves responsible the opinione o/ 
correspondents, The Editor requests that ai 
— — — 


Greenwich hour angle at the mean time of conjunc- 
tionin R.A. of the mocn and star. This enables us 
to exhibit in three lines of figures what otherwise 
requires eight—i.e., when the Nautical Almanac 
alone is available. 


Birmingham’s objects, I found B. 147, 6} reddish, 
and discovered another red star, + Im. 26s. F. an 
7’ + south, of the same colour. The magnitude of 
this star was 8}. The following observations of 
B. 147 were made at the Dunsink Observatory :— 


4B communications should be addressed to the Evrron 0) 1876. Feb. 5 6°65 deep yellow Secondly, tables are being constructed wee ae 
he Nen Muonawmio, 882, Strand, N. C. N 19 7:0 deep yellow to be published, wherein the values of Pp oe? 
3 5 VVV e ie ie TD and P p sin. / are shown for all values of the 


3 moon's parallax, and each semi-degree of geocent rie 
latitude. These will reduce almost to a minimum 
the mathematical part of the process. ; 
Thirdly, by inserting the local meantime of oon- 
junction in the di at the point where the 
meridian crosses the centre of ar e of projection 
of the star's declination, and then ranging the 
intervals of hours and minutes along the ellipse, 
and the moen’s path as before, the times of begin- 
ning and ending are exhibited at once. This, 
however, seems to possess less advantage in point 
of accuracy than the plan I first sugg A 
James Pearson, M.A., F.R ASB. , 
Fleetwood, June 5. 


% In order is facilitate reference, Correspondents, 
en any letter will oblige 
ping the number of the the 

which 


was well as 
appears. 


he knows, and 
in 


bs 
page or 


aware, ever been s 
however, be variable in colour, unless the observa- 
tion of Schmidt, mentioned by Birmingham, be 
really of some other star. The reference is Astr. 
Nach. 1902, and the colour red. Franks found it 
greenish. During the re-observation of Birming- 
ham’s red stars with the 9in. equatorial reflector I 
found it yellowish white 1885, March 6, and pure 
white May 7. It seems probable thet there must 
be a mistake somewhere. It is a little curious 
that 61 Leonis is a fine orange star. The places of 
the two stars as taken from the Havard Photo- 


metry are 
61 10 65-7 — 1-60 
60 10 55:9 + 20°49. 


But it seems almost impossible that so great an 
error as 21° could have been made. 

Since February last more than 100 of Birming- 
ham’s red stars have been reobserved. It may be 


THE SUSPECTED VARIABLE STARS 
HEIS 121 PERSEI— 7’ ORIONIS—B. 147 
MONOCEROTIS — 60 LEONIS— SOME 
FINE BED STARS—TWO PROBABLY 

_.» VARIABLE STARS. 


THE ORIGIN OF COMETS. 
(24341.]—I qurrs agree with the substance of the 
remarks made in your columns by W. C. E.” and 
Mr. Denning (letters 24274 and 24313 respectively) 
upon the origin of comets. In the ordinary way, 


I 24339. — HIS 121 Perser.—This star is No. 106 in j no doubt, the particles of any however 
Gore’s Catalogue of Suspected Variable Stars, andin Len ey the finest of those observed up to the closely packed, would, for reasons stated by these 
the Harvard Photometric Observations, No. 729. The | P ° . two gentlemen, eventually resolve themselves into 
star has been suspected of variation, from the fact h.m. 8. an ell tio ring encircling the sun. But, neverthe- 
that Peirce found its magnitude 58, and Heis 6:0, B. 135 6 3 26 + 2621885, Feb. ö, 8-0, very fine less, Athough this statement may be generally 
while the D. M. makes it 7:7. There is a most im- red true, although it is probable—nay, certain, that an 


portant note in the second part of Vol. XIV. Har- 
vard College Observations on this star. It would 
seem that both Heis and Peirce really observed 
D. M. 49° 1155, which is a bright 6:0. 

17 Orionis.—The cede: note appears in the 
game vol. of Harvard College Observations: 
“ W. H. Gage thinks the period is 28 + days,” and 
the reference OUdservatory VII. 132. I have not 
been able to verify the reference, but it is probably 
an account of the seventh meeting of the session 
1883—84 of the Liverpool Astronomical Society. 
Mr. Gage then stated that observation could alone 
determine whether 28 days, or a semi - period of 
26°6, is the better of the two.“ He there finally 


deduces— 
P. 64°73 weighted. 
Mean period 54°50. 

The star is undoubtedly variable, but the obser- 
vations are perplexing. Probably the comparison 
stars are variable. Mr. W. E. Jackson, of Con- 
stantinople—a most careful observer has furnished 
>e N e observations. Comparison 


Date. b. m. m? m5 
1884. Nov. 25, 920 3°57 4°04 
26, 737 3:71 4:03 
28, 730 3°83 4°12 
29, 920 3°90 4°19 
Dec. 7, 615 3°60 4:20 
7, 7 40 3°82 4:0 
8, 7 35 3°64 3°78 
9 5 3°57 3°79 $ 
9, 744 3°45 3°79 
8 33 3 69 3.76 
10, 4 12 3°84 4-04 
11, 620 3°63 3°81 
90 3-64 3-80 } 
12, 628 3°76 3°90 
9 14 3:79 3-90 f 
14, 5 55 3 90 3-90 
8 5 3°89 3 89 
15, 719 3-41 3:90 
83 3.79 3°90 
16, 822 3 56 3°90 
17, 653 3°63 4-14 
7 58 8'63 3°90 
23, 9 33 3°57 3°90 
27, 103 3˙8 3°80 
1885. Jan. 5, 7 54 3°74 3°90 
9 58 401 3 99 
6, 8 49 3°76 3°86 
12, 747 3:63. 396 
9 61 3°63 401 
15, 8 58 3°75 4:05 
16, 616 3-62 3°81 
Feb. 18, 8 54 3°66 
20, 79 3°70 
931 3054 . 
21, 7 64 3°85 
March 8, 7 49 3'81 
9, 644 3-90 
10, 639 3°60 
The observations range 


From 3°76 to 4:20 for 7° and 
From 341 to 401 for , 
or for 7° they vary 0°44 aud for z' 0 60. 


B. 147 Monocerotis— Gore 186.— Pickering points 
out that Birmingham has confused this star with 
a bright star H. P. 1189. The difference between 
the two in R. A. is 10 minutes, which seems unac- 


countable. Oa Feb. 27, 1856, while reobserving 


. 148 6 28 18 + 38:32 1885, Feb. 5, Feb. 9, Feb. 
20, very fine red, 6'0 mag. 

165 7 1 7 — 7:22 1885, Feb. 27, 8}, remark- 
ably fine red. 

. 166 7 2 27 — 11:44 1885, Feb. 27, 8'0, very 
fine red. 

. 209 8 46 30 + 19 46 1885, Feb. 17, 9:0, re- 
markably fine red. 

. 248 10 45 47 — 20°36 1885, March 6, 71, blood 
red, certainly the finest I have seen. 


but not deep. 

. 277 12 19 7+ 1:26 1885, March 6, magnifi- 
cent red, 8°7, May 12, 8:8, magnificent red. 

. 328 14 18 47 + 26°15 1885, May 1, 83, very fine 
red; mag. 12, 8:3, very fine red. 

. 448 18 28 9 + 36°50 1885, May 1, crimson, 
very fine, 8:0; May 12, magnificent red. 

. 458 18 38 40 + 36°50 1885, May 1, crimson, 
80; mag. 12, fine red. 


The star B. 448 is one of the finest in the heavens. 
It can be easily found by sweeping 22 minutes 
preceding ò Lyre, and 10’ to the north. To see it 
to perfection it should be observed on a perfectly 
dark night. 

Probably the star B. 431 is variable. Its place is 
18h. 7m. 50 + 22 48. This star, which is 7°5 in the 
D. M., was observed by Birmingham as 8:0, pale 
red, Oct. 12, 1876. It was swept up independently 
last me A une 2, with the 9in., and was noted 63 


mag. reddish. 

arch was made last night for the red star 
B. 437, 18 16 33 + 250. This star was observed 
by Secchi as ‘‘ bellisima stella, rossa.” It was not 
observed by Birmingham. It is identified with 
LL 33896, mag. 6°65, Bessel 435, 8 mag. 

No red star was found in the place by me. The 
star D.M. 24:3395°, which Birmingham believes to 
be the same as Secchi’s star, was observed as 7}, 
and white. The following are the Dunsink obser- 
vations:—1875, Aug. 3, 8:0, yellowish white. 
1879, June 19, 7:7, no colour. 1880, June 14, 7 5, 
no colour. 

The date of Secchi’s observation is July 16, 1868, 
and the description ‘‘most beautiful red star 
7 mag. with columnar spectrum.” Birmingham 
points out that the place, according to Secchi, 
would be for 1880. 

18 15 6 + 252X +. 

This seems to suggest that the star LL 33896 is 
not identical with Secchi’s star. If Secchi’s place 
be correct, the star must have disappeared. 

4 T. E. Espia. 

Liverpool Astronomical Society’s Obser- 

vatory, West Kirby, June 2. 


Dn i d dow wD bw 


PARTIALLY GRAPHIC METHOD OF 
COMPUTING OCOULTATIONS OF 
STARS BY THE MOON. 


[24340.)-—THE mode of computation which I 
have won advocated in your colunins is capable 
of being facilitated by one or two abbrevations to 
which I should be glad to call the attention of 
amateurs. They have been suggested to me by 
Mr. Charles L. Woodside, of Boston, U.S.A. 

And, first, the American nautical ephemeris 
confers a benefit on amateurs who will use the 
partially-graphic method, by inserting in the 
“ elements of occultations,’? which correspond to 
those which occupy from pp. 402—434 in the 
Nautical Almanac, a column which shows the 


ellipse of 
ring, su 
which we are acquainted 
This was my meaning when. I stated before the 
Liverpool Astronomical Society that a ring could 
not be formed by planetary eruption. I 


250 10 64 39 — 17°40 1885, March 6, crimson, P 


fort 


ticles would be ultimately assumed, a 
as some of the meteoric rings with 
could not be formed. 


id not 


mean to infer that a ring-shaped formation could 


not be generated, but simply that a ring like the 
November meteor-system is, to all intents and pur- 


ser, an impossibility. f 

e e 
for the present, the hy esis of plane erup- 
tion) that the onan: mass would have to be 
ejected from the parent planet on the instant. 
Allow only an hour to pass while a mass suffi- 
ciently large is being cast forth, and we find that 
not only has the planet advanced some thousands of 
miles along its orbit, but its rotation will have 
carried the point of eruption perhaps some 30° or 
40° from its former position with respect to its 
own centre. Now, how in this case could a 
ring result ? I look upon it as impossible 
that a quantity of matter sufficient to form, ssy, 
the November meteor-system could have been 
ejected in one hour only; but I also look upon it as 
impossible that it could have taken anything like 
that time; for, given an hour as the time occupied, 
it is clear that instead of a ring, properly so-called, 
the particles would spread out here in perihelion to 
something more nearly resembling a portion of a 


disc. 


But even if we strain a point for the sake of 
making the case as favourable as possible for the 
eruption theory, and assume that the mass tas cast 
instantly, how far have we advanced? One 
thing is certain, and that is that the particles on the 
side nearest the sun would get round him first 


Hence the influence necessary for the formation of 
a regularly-shaped ring structure is assured; but 


there are certain perturbations to be considered, and 
everyone of these would assuredly make a difference 
in perihelion distance. Whether the particles were 
retarded or accelerated they would diverge from 
their paths and spread out over the plane of the 
ecliptic; and this effect, in the case of the November 
meteors, would have its maximum result just at tLe 
point where we are best situated for o ing it 
—viz., where it crosses the earth’s orbit. I 
fancy that before the mass could lengthen out to 
some 3,000,000,000 of miles and more the breadth 
would cover a rather wider space than it now covers. 
There is also a further difficulty (which, however, I 
cannot pause to discuss, as it is rather vie gine 
that a body cast forth from any of the planets wi 

combine its own velocity with that of the generating 


body. 

On the other hand, none of these difficulties 
appear in the views I have been led to maintain. 
We have, according to my views, a mass of 
parane or nebulous matter, drawn into the sun’s 

omain by his attraction ; therefore, granting the 
mass to be sufficiently large, it will so lengthen out 
as it nears the sun that it may havea length of 

millions of miles, and in this case we shou'd have a 
much more conveniently-shaped mass than before 
upon which to apply the considerations so ably 
brought forward by W. C. E.” and Mr. Denning. 
All that is required is that the chaotic matter near 
the sun should have been much more dense in 
former ages than at present, and I take it that this 
is a matter which admits of no question. The con- 
sideratious upon which-I take my stand are these: 


In the early ages of the solar system the sun must 


Joux 12, 1885. 
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pavo been surrounded by a dense nebulous enve- 
Or extending out » perhaps, for millions of 

es. Any body, therefore, travelling towards him 
would experience some resistance in consequence, 
and if this resistance were sufficient to transform 
its orbit from a parabola, or hyperbola, into a 
closed curve, the captured body would belong to 
the sun’s family thenceforward for ever. 

I think I can claim for my theory that, besides 


ood | glass dises, 


being of greater simplicity, it enables us to look 
upon the comets as relations, and not as vagabonds ; 
their present subordinate position being due to the 
circumstance that the planets are older, and must 
have already been possessed of some considerable 
influence in the solar system when the comets were 


ca : 

ith regard to W. C. E.'s” opinion that we 
cannot absolutely negative the eruption theory, I 
can only say that there are many things astro- 
nomical which I should not care to 


assailable by direct proof; nevertheless, I do not 
euppose that most people would have much difficulty 


Herschel. I opine that if the last-named astronomer 
had waited for more materials before commencing 
to > pot together what he had we should know very 
little more about the structure of the sidereal system 
aow than people knew then. 

J. R. Sutton. 


ASTRONOMICAL. 


1 my last letter (No. 24224) of the 
„E. M.,“ line 9, for “diminished,” read in- 
grease „,. line 11 from bottom, for 130°,” read 

I feel much indebted to Mr. Sadler for giving 
correct measures of positions and distances in hi 
letter 24270. His surprise at my not seeing some 
comparatively easy comites while I could see others 
far more difficult, was no less a puzzle for me after 
having read his letter. 

Looking over the whole matter, I came to the 
conclusion that there must be some defect in the 
adjustment of the mirrors. To mako sure of it, I 
dismounted the eee ae placed the mirrors in 
again, and adjusted by daylight. At night I per- 
feoted the adjustment on Arcturus, using a power 
of 650, until the expanded disc was reduced regu- 
larly to an intensely brilliant spot. I then focussed 
it exactly on a 6th-mag. star. I must say here, 
that I have long ago given up the rack-focussing 
system, and repiaced it by a fine mevement, ana- 
logous to the one given to the best class of micro- 

I can, therefore, focus my telescope with 
great exactness. I then looked at 25 Can. Ven., 
and at once I saw the comes under the ring, 
and recorded its position-angle about 150°. I then 
turned on 42 Com. Ber., but there was no longer 
that slight N towards 140° I 
geen so often during this season. It was, 
therefore, evident that a flare had deceived me 
and covered the comes of 25 Can. Ven. I promised 
myself to watch more carefully over the adjust- 
ment of the mirrors, especially as my telescope 
mast be taken in and out at every observation. 
The liability of getting easily out of order is the 
only complaint I can make against my telescope. 
if a permanent adjustment could be obtained for 
reflectors it would be a great boon. ‘The measures 
of B 1880 appended to 64 Pegasi, belong to 72 
Pogasi. For 64, read Just seen at intervals.“ In 
an observation of May 9, 1884, of B. A. C. 3992, I see 
inserted the measures of B, which show that I 
must have seen the comes about that place ; other- 
wise I would have recorded my own at position, 
according to my habit of doing so. Would Mr. 
Sadler kindly look over the following stars ? May 
27, 1875, Gled. 430, P = 260° +, wide with 600. 
Tnere seems to be a greater difference between the 
2805. of the components, xiih. 58m. + 21° 50’, P = 

; 0:3” at T, , ashy, suspected double, y Coro. 
Bor., P = 140° +, power 736, and also with power 
370. In looking over my previous observations I 
zead the following under the date of June 28, 1882: 
21 foel almost certain of an elongation of y Cor. 


his | it to 


had | were of 


467, + 


E Boötis, 275 + Gled. 469, 


Gled. 470, 205° + easy. May 30, Gled. 494, AB, 
170° +. Very close. Elongation very slight. 


Power 650. . 
I tender also my thanks to Mr. K. T. Tarrant 


for giving the calculated position.of 42 Com. Ber. 
If it is not too much trouble, may I ask him what 
are the elements of that star for this year, and the 
way he obtsins his results? O. M.G. 


INTRODUCTORY — ANOTHER HOMB- 
MADE TELESCOPE—GÈINDING AND 
POLISHING FLATS — BILVERING 
SPECULA—GLA8S DISOS—AUSTRA- 
LIAN SOIENTIFIO AND MEOHANI- 

OAL ASSOCIATION. 


[24343.]—Havina been a subscriber to Ours ” 
since 1876, and having largely profited by the in- 
formation on various subjects interesting to me, so 
N given by your many correspondents, I 

ink it is only right that I should join their 
number, if only to thank those who have thus given 
valuable assistance, each in his own special sub- 
ject, so fully and so freely to all. Large as is the 
circulation of the ENGLisH MECOHANIO (as evidenced 
by the many and distant places from which its contri- 
butors write), it well deserves to be even larger still, 
forthe benefits conferred on and derived by its nu- 
merous readers grow in a still larger ratio than even 
the increase in its circulation. It supplies a want in 
the scientific and mechanical world that no other 

per could meet so well. And first, let me specially 
thank Mr. Wassell for his valuable and exhaustive 
series of articles (still in progress) on ‘‘ Grinding 
and Polishing Glass Specula.’’ If those articles 
prove of the same service to others as they have to 
me, great will be the increase in the number of 
first-class specula, and I hope of first-class amateur 
astronomerstoo. Mr. Wassell’s method of figuring 
and testiog is certain in its results, and his explana- 
tion of that method, as detailed in your pages, is 
beyond all praise. I began by building his machine 
7 according to his plan (except that I made 
t on the bed of my lathe, and drove it by a 
cord from a pulley on the crank shaft, thereby 
making easy the driving of the machine, and paving 
both hands free). I made the grinding tool an 
testing aparatus exactly as described by him, and 
by carefully following his instructions (so far as they 
were then published), I succeeded in making a 
thoroughly good 6}in. mirror—without rings—good 
to the edge, and sharp and clear in definition. 
True, I have expended exactly 150 hours in grind- 
ing and polishing the face of that mirror (apart 
from the various subsidiary processes), but much of 
this time was spent in gaining experience and ac- 
quiring that manual dexterity which would now 
be instinctive ; and, besides, I would not be satisfied 
with the f until it was fairly correct accord- 
ing to Mr. Wassell's method of testing and measur- 
ing at the centre of curvature. I have mounted it 
on a simple equatorial stand, and so far (as tried 
on the moon and Jupiter) the result is very grati- 
fying ; but the weather has not been good enough 
for critical testing. Mr. Brashear’s letters, too 
great assistance. My second attempt at 
grinding fiats was fairly successful, as judged by 
the colour test. I did not, however, adopt the 
method of grinding described by Mr. B. Í made 
no tools, but took glass discs of best French 
plate, and ground one agato the other (judgma- 
tically, of course) with 30-minute emery, until the 
inequalities disappeared ; then took a fourth disc 
the same size ; covered it with hard pith, grooved 
it, and flattened it alternately with two of the 
d discs. The third—that is, the one for the 
time 5 to be polished -muat not be used 


recipitate is formed. The deposit in this case will 
a greyish mud instead of silver, ao I stop addi 


310° + 0°64", 


silver when the precipitate begins to form, with 
the result first mentioned. Will Mr. Brashear kindly 

I am so pleased with the 6}in. speculum that I 
intend to make a larger one so soon as I can get the 

lass, which will have to be ordered from England. 

ill any correspondent oblige by saying where 
i g in size from Gin. up to I2in. 
may be obtained, and at what price one or more 

size can be packed and delivered by, say, 
„Orient Parcels Post? I know that the reply 
to this may be called an answer to advertise- , 
ments; but in support of my request, I would 
poins, for instance, to Mr. Haren’s letter GaS). 

e there tells us where, and at what price, diffrac- 
tion gratings may be obtained — very valuable in- 
formation to the amateur astronomer—and of 
which I shall gladly avail myself so soon as I can 
successfully finish a mirror worthy of such an 
adjunct. Similarly, the information above sought 
for would be very useful to many on this side of the 
world besides myself. 

And now I would ask leave to address more 
especially my fellow readers of Ours” in these 
Colonies. I am very anxious to see established an 
Australian Scientific and Mechanical Association, 
to be composed of all Australian readers, who are 
engaged in the study and practice of the sciences 
and arts treated of in these pages. In this city 
alone, containing over a quarter of a million of in- 
habitants (not to speak of any other), there must 
be at least the nucleus of such a society which, 
when formed, might in many ways be made of great 
advantage to its individual members, and I would 
be very glad to meet with, or hear from, any one 
willing to assist in its formation. There are many 
3 on which l would like to write, but my 

etter is growing too long. 

I will only now add that if there be any infor- 
mation which I can give, or attain for your readers, 
I will do so willingly, if they communicate their 
wishes through our pages. 

Robert W. Wigmore. 

36, Collins-street West, Melbourne, Victoria. 


* 


EYEPIECES. 


[24314.]—I SRE on page 300 a statement that in 
the Galilean telescope the only effect of that eye- 
piece is to render them more nearly parallel; or, 
perhaps, it would be more rigidly correct to say, less 
convergent.” i ; , 

I don’t object to the statement taken in conjunc- 
tion with the context, which is written for a purpose, 
and, perhaps, shows that more clearly as it stands; . 
but for the sakeof beginners who might be mis 
I want to state that the function of every eyepiece, : 
or combination of lenses next the eyes, is to 
the rays divergent when they strike the eye—diver- ' 
gent from a point, say, bin. to 15in. from that eye— 
and that, no matter what telescope, mi » OF 
rame magnifier we use, this must be the state 


of things. 

In the Galilean eyepiece the concave not onl 
renders the rays less convergent,” but so much 
less that the convergence left is negative—that is 
i In the ordinary astro-eyepiece or 
magnifyin the lens, lessens not convergense 
but divergence, till it reaches the proper amount. 

80 few works on optics draw decent diagrams for 
beginners, that, perhaps, the above may help them ; 
or, if you think worth while, I will draw out a few 
clearly for the commoner instruments with sufficient 


letterpress to explain the examples. Bow. 


GEOCENTRIC CO-ORDINATES OF A 
PLAOB, AND PBAESON’S PARTIALLY 
GBRAPHIO METHOD OF COMPUTING 
OCCULTATIONS AND EOLIPSES. — 
THE NEW TIMB. 


Lo ens = 9.86861 
FFFF FFT Œ 0.00066 


986927 
P in. 22gʒL .. 9.82826 
This is an old, method, but it may be mew to 


0 os 


Log. sine 0 %‚ nn % % %%% „ „„. 
Log. B esoo pees Se ses eres eS *.98 
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many, and the table will certainly be useful to all. 
It is caloulated for every degree of 
latitude, the figures carried out five 
that insure all needed accuracy 


OONAN 


21 


pm me ww Be ee RNIN 


We have had miserable observing weather here 
with onJy an occasional fine night, during 
however, I have had some excellent views 
of Jupiter and a little time for comet-seeking. 
striking the hours of the new time, 
brad rer at tho first, seventh, thirteenth, 
e ours, two at the second, eighth, 
fourteenth, and twentieth ho Ra 
have fix 


la 
which, 


In 
= 


A NEW METHOD OF . FORMING 
ORYSTAL MODELS BY PLAITING. 


[24346.] — Fm I am trespassing too much 
space, I inclose, as my last letter 


on your valuable 
on this subject, the analytical table 


regard to 


a cleck 


3 


Deduct 


geographical 
places only, as 


TABLE FOR COMPUTING THE GEOCENTRIC Co- 
ORDINATES OF A PLACE. 


., up to 15 ire: 
way wi 

most satisfactory results. It is easil enideeetood. 
and one is not at all likely to mis 


our. 
Boston, Mass., May 26. 


to strike 


e the 
Chas. L. Woods se 


qa four fillets and two illustrations—Fig. 15, 
rhombic dodecahedrom; and Fig. 16, the 


for I fear 
However, perhape À 
may make it out ana if so, I hope this subject will 
interest them. shall be 
give further help if it is wanted. 
ANADYTIOAL TABLE. 

Cube Tompon each face con- 

tening our isosceles triangles Cube. 

0 


ga ir odu from 90° to) Tetrakis hexa- 

rr ewes hedron. A 

Isosceles triangles of two kinds, | Bight sq- prism, 
90° and 70°, united ..... ose.. yramids. 

Isosceles triangles reduced from ) RE mbio dodeca- 
90° to 70° 31 S eee cake ewes hedron 


Rhombic Dodecahedron, 
lateral planes elongated. 


H prism 
Angien of rhoniba red need per with sided, 
pyramid 


Lateral planes becoming 68° 24 (daaptoss. 
ae of rhombs enlarged to) Hexagonal 
Each thomb . — Dr 2 isoa 1 al 
rhomb re y . |) Hexagon 

f triangles @eeeececoese een esees } Prism. 
Lateral planes not elon 

Thombs creased in long dia 

gonals. 


Angles 60° and 1200 . Ootohedron. 
Angles 61° 55“ 60” eee „„ „ „ „ 0 Triakis Octohe- 


ron 
Rhombs replaced by penta- tagon dode- 


Pen 


Log. B. 
Deduct from sine. 


gons eee eee 079/008 48 9:8 edron. 
Rhombs resolved into 4 rect. } e rhom- 
triangles @eveeseeseeeeveouseonnen bo. edron. 


` Park House, Tonbridge. B. A. Tindall. . 


MOUNTING BACTRRI A- OOMMA 
BACILLI. 


[24347.]—I TRUST I shall have no difficulty in 
setting myself right with so kind a oritio as Medicine 
Doctor,” who, after all. seems to believe that oon- 
sumption is infective. I must acknowledge that I 
had in my mind not the feelings of the sick or of 
those who attend them, but the mere and simple 
position of the person who sits down to mount 
tt bacteria.” Such a 


happen, even if only for the reason that a person 
who tries one kind of bacteria is likely to try 


frankly admit myself to be so cowardly that I would 
al it 0 riers reason; and if I did it, I 
w apply bichloride of mercury, wear a respirator 
with carbelie acid, or both. I may De` an: 
reasonable ; but, like the navvy in the song, I 


plaits re- | valleys my life.“ Besides, one has others to 


consider. As to stains, I have not my previous 
letter before mo; but my impression is 
that I mentioned not aniline green as the second 
stain in Heneage Gibbes’s method—if I did so it 
was a slip of the pen—but a saturated watery solu- 
tion of methylene blue. Heneage Gibbes (“ Prac- 


tical Histology and Pathology, . 141-2) ay z 
‘© Make a saturated solution of methylene blue, 
methyl , or iodine green (i.e., iodine aniline 


0 
green water. 4 The above-mentioned 


or 

watery solution of chrysoidin is 
structure of the bacillus has to be studied.” Chry- 
solin, I have little doubt, is chrysoidin under 
another name. I got some chrysoidin from 
Hopkins and Williams, who supply Heneage Gibbes. 
with his stains, and made a sa solution with 
distilled water; but, like Medicine Doctor,” I 
found that it did not work well, the fault being 
that the stain was too faint. Nor did the iodine 


the 1 blue has always done so admirably in 
my hands, producing p N 

the German ones or to those by Dr. Wallis, all of 
which are apparently dyed with this stain. Itis 
true that the details of bacilli do not come out 
so well when they are on a blue ground; but I 
think this is because of the intensity of the blue, 
which shines through, and not becmuse of the blue 
in any way spoiling the coloration of the bacilli 
themselves, which are best studied. where they are 
lying separately—in a hole in the blue, as it were. 
My chrysoidin slides certainly show them better 
on the Whole; but I think this is simply and purely 
because the brown chrysoidin stain is fainter. As 
I said a fortnight ago, I can see them better with 
Gram's double stain than with anything else; and 
I have to apologise for an error in the desoriptic 
of the Gram, a in describing the iodine fluid, 
I seem unaccountably to have left out the iodine. 
The receipt is: Water, 50 drachms, dissolve in it 
iodide of potassium 30, or, for single arene 16 
drachms. gt in this 165 1065 dissolve i dino 20 
grains, or (single s grains. o “‘ single 
strength ” Paina acts sluggishly and imper- 
fectly; and while it is always easy to weaken & 
strong liquid by merely adding water, it may be 
tedious to strengthen a weak one. And, finally, 
Bacillus tuberculosis is best seen in cultivations.. 
With respect to comma bacilli, I think, before dis- 
missing them with a verdict of not roven, another 
correspondent should read Mr. Watson Cheyne’s 
articles in the British Medieal Journal. However, 
I have never cultivated them, and cannot speak of 
their life-history at first hand. But if anyone 
wants to see bacilli almost like them—and yet not 
exactly similar in size or contour—he has only to 
examine, staining with magenta, a Jittle of the 
sediment in the water with which he rinses out his 
mouth first thing in the morning. F. Grant. 


CRANK AXLES. 


1 reply to your correspondent “ Crank 
e, p. 284, our mode of e The Fibrous 
Crank Axle” is as follows: — We first take a piece 
of iron and forge or draw it out in the usual way 
to form the shaft or axle (A, Fig. 1 on the accom- 
panying drawings), leaving sufficient metal at two 
positions where the cranks are required, which we 
afterwards draw out, tapering at right angles to 
each other, thus forging the two portions (B) to 
receive the layers (C, Fig. 2) which we next forge 
with the grain or fibre of the iron running in the 
direction of their length; the layers are forged 
mapaning and of sufficient length to allow us to 
belt or clip them round the shaft in the welding up, 
and in them we form a groove or recess (D) at any 
required position by means of a W or other suitable 
tool in order to receive’the billet or bar of iron (E, 
Fig. 3). This billet, which we mlso forge with the 
grain runuing parallel to its Bength, forms the 
journal or crank pin in the finished crank axle. 

We now heat one of the taper-ed portions (B) of. 
the shaft,and also the layers (eC) and billet (E) 


O O 
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sufficiently to enable us to tack them all together. 
It is then into the furnace, and when of a 
welding heat it is brought under pressure and the 
whole formed into a solid mass (Fig. 4). This opera- 
tion may be effected oe steam hammer, hydrauli 
or other pressure. e other crank is next weld 

upin the same manner. The forging is now read 
for slotting out and turning up, and the rank 
axle finished in the ordi way. 

_ Although in nearly all cases in which crank axles 
are made with our method of forgin „ it will not 
be necessary to twist the iron in or Hae obtain the 
ht angles, yet in some incidental cases ‘where the 


ance between the cranks is very small, it may be tin 


impossible to forge them without twisting on 
account of the difficulty of turning them in a fur- 
nace as at present used. 
Please note in the above-mentioned drawings the 
shading lines are all drawn in the direction of the 
grain or fibre of the iron, thus obtaining the full 
maximum strength of the metal. 
June 2nd. Lianey and Lawsoa. 


ORANK AXLES. 


(24349.J]—I HAVE been much surprised at the 
statement made dy Original Lockstitch,”’ p. 302, 
that cranks break moet in the crank- pins. 

All our readers know where the Penistone crank 
went—just through the web close up to the crank- 
pin. t is the common place where they do all 
go. I only know of very few that went at any 
other place. 

I also have the greatest faith in periodical exami- 
nations. I should like to know from Lockstitch ” 
how many per cent. are discovered on the Midland, 
because they claim the highest number on the 
Great Northern. Steel axles have broken on Mid- 
land engines 829, 61, 809, 823, 1104, 63, 1, 9, 73. 
We think it would be of value if ‘ Meteor,” 
Lockstitch, or any other friend would give the 


miles run in each case. The new big 1667 class of | © 


19in. cylinder en 
they seem better steel. 
he great question, as I take it, is iron or 

steel ’’; but I don’t find that “ Lockstitch ” gets on 
to this point at all; perhaps he will in his next. 

I like iron cranks „with hoops and four 
bearings, like the fine old 800's. 
I don’t agree with ‘“‘Lockstitch’’ that ing 
iron to any extent avoide the fibres in the metal; 
it may compress them, but it does not remove them, 
and ey ought to be all in the proper direction. 

June b. Midland Driver. 


es bave iron crank axles, and 


THE BREAKING OF AXLES. 
Trade returns relatin 


38 iron axles = 212,754 miles. 
10 steel axles = 179,182 miles. 


One of the broken waggon axles caused the 
waggon to be thrown foul of another set of rails at 
B the let J N Prk when it was 
run in & passenger our ons bein 
thereby killed and 47 injured. P s 
Clement E. Strettoa. 
Leicester, 6th June. 


YNGLIRH MEOHANIO AND WORLD OF SCIENCE: 


RAILWAY-AXLE LUBRICATION. 


124351.]J—Ix your issue of May 8th there is a 
communication (No. 24213) re above. And as no 
one has Pol come forward to throw light on the 
subject, I will venture to give what I consider the 
best means of lubricating railway exiles, but, with 
the writer of the letter referred to, think there is 
room for great improvement in this section of 
ity a 

The first question asked is, Which is the better 
lubricant— or oil? Oil is admittedly the 


best, but t there is difficulty standing in 
the way of its general use—how to apply it con- 
uously and yet economically. epillary 


attractors, ar wads, as they are called, are often 
made use of in applying the oil; but they have the 
great drawback of becoming glazed by friction 
against the journal, and when that takes place the 
flow ef oil is impeded. i 

Another mode is to fill the cavity in the top of 
the axle-box with wadding or waste, and saturate 
it with oil, depending on Pau and shocks to 
carry the lubricant out of the sop down to the 
journal. But this is unsatisfactory. Up to 
the present I have seen nothing to beat the arrange- 
ment used by the Midland pany foroil. A 
vessel, having one perforation im the bottom, and 
inside the vessel a small ball, loose, which, when 
the coaches are at rest, always takes a position 
covering the perforation, because of. the concave 
shape given to the vessel’s bottom; but when the 
train is in motion the alight shocks are continually 
moving the ball a little from side to side, allowing 
the oil to in sufficient quantities. It will be 
seen there is no feed unless the train is in motion. 

With vegard to the axle-box, I think a deal might 
be said, for u the perfect working at t 
point depends the success of long-distance runs, in 
addition to the question of fuel consumption. 

In desi ing es the points aimed at are, or 

ment to be, p cage of space for brass, strength with 
lightness, plenty of space for the lubricant, so that a 

store may be carried, also 


ength of 
ing surface, and care in deciding upon the 
width of sliding grooves. 

As there are so many different kinds of boxes, 
and each one claiming the most advan I shall 
leave the matter of deciding which is really the best 
to someone whose experience has been wider than 
my own. A. A. L. 


AN ACCIDENT AT MANCHESTER.—TO 
“ METEOR.” 


{24362].—Tirs 12 o'clock noon train from St. 
Panoras, with engine No. 1666, ran into the buffer- 
stops at the Cen Station, Manchester, on 24th 
April. Could Meteor” oblige by stating why 
the accident happened, and what the Board of 
Trade inspector has reported on the matter ? 

Passenger. 


— — 


HEBERLEIN BRAKE. 


(24353.]—I UNDERSTAND that a now form of this 
brake is in use on the Colne Railway. Is this 
brake the same construction as the k-Webb 
chain brake with automatic tight oord ? 155 

oo. 


PARAFFIN LANPS— GERMAN LATHES 
—A NEW OLO OE. 


[24354.]—I Ax inclined to think that the heating 
of oil reservoirs does not cause so many explosions 
» as general folly and ignorance. Petroleum lamps 


Ne. 1,055. $25 


’ i 
j h 
HIA | 
111 j 
Wh le 
1 Í i 
i í E 
wis N 
Í } i 
HENI 
U Į niir 
TTY S 
AANT 
tiji 
EEH bit 
it! ab, 


| 


— 


cie 


are used throughout this town, and the number of 
deaths from lamp explosions are very numerous. 
One of the chief causes of explosion is attempting 
to refill a amp wile burning, particularly cooking 
lamps. The ps are all of the Silber pattern, 
with glass reservoirs and chimneys, formed at the 
bottom like the choke ofa rocket. With cheap 
petroleum explosions will often occur when putting 
out the lamp, however re tye it may be done. 
Would it not be ible to fill reservoirs with 
sponge, so that if broken a spill would be avoided. 

It seems to me strange that there is no for 
reversing hand planers. There is one dt, of 
Sta who uses a system of clutches to reverse 
with ; but his motion is patented, and his prices for 
complete machines do not suit my et at all. 
His machines run very lightly; but make a con- 
siderable pumping noise. l 

I was not aware that Messrs. Seideland Walz, of 
Berlin, were leading makers of either En land or 
of Germany. Most German lathes have the man- 
drel cones and collars dead hard, while the nose is 
tempered to blueness; but I never heard of their 
being trued with a diamond. The best makers are 
to be found in the Rheinland, not at Berlin. The 
Berlin makers have not the name that the former 


ve. 

In old German lathes the chuck-seatings are 
often 2in. larger than the nose. In one that I know 
stir well there is the combination of cone, cylinder 
and flat seating, which brings up the diameter o 
seating to about 33in. 

About Christmas time I saw a clock similar to 
that described by ‘‘ Garrison Gunner,” in the sho 
of a clockmaker who makes paper clocks and su 
like novelties. The swan moved only every five 


minutes, and with a jerk. 
2nd A. F. Shakespear. 


June. 
THE NEW TIME. 
24355.]—WHEN I wrote my original communi- 
bation bie 4 
raise a 


on subject (p. 36), my object was not to 
discussion dbout it, but merely to advise 
astronomical contributors to this journal not to 
make use of the new time” in their published 
Observations without distinctly stating that they had 
used it; as it not having been generally adopted 
for astronomical purposes, their so ing use of it. 
would only lead to confusion. As, however, a very 
interesting discussion has been raised, and is now 
being carried on, I would like to make a few re- 
marka aad basing said all that it is, poha n 
necessary for me to say upon its advantages for 
purposes of everyday life, for which purpose it must. 
appear to avery unprejudiced mind as admirably 
pted, I wi e myself to that part of the 
proposed change which most affects the astronomer, | 
viz., the changing the commencement of the astro- 
nomical day from noon to midnight, a point upon 
which, I tank, I may confidently assert there is con- 
e diversity of opinion among those most in- 


As I remarked in my letter on p. 36, the advan- 
tages (?) to be gained by astronomers are of sucha 
nature as to ake it extremely doubtful whether 
the proposed change will be erally adopted for 
astronomical purposes; and though I have since 
then carefully read the Protocols of the Washington 
Conference, I can find no argument therein suffi- 
ciently strong to cause me to change that opiaion. 
In the case of the phenomena of Jupiter’s satellites 
there are great inconveniences attending the adoption 


of tbe new time by astronomers, as por out 
by Conservative (letter 24294, p. 282); the same 
inconvenience would attend the 0 tion of an 


occultation of a star by the moon, as sometimes the 
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disappearance of the star would take place one day 
and its reappearance would be observed on another ; | for practice to step in and solve it ambulando. 


in these particular instances, and in observations of | Now, in the present discussion, as usual, we 


a similar , the wander from point to point, and -so have contrived | per 
great ; but in the case of “ a star observed at 11.69 fo madalsap three eas ono. Let us separate 


questions left are workshop details, it seems time 


2.1 a m. , referred to by Gon: ive. First, then, can screws be cut with circular cut- | other screw-thread can best be cut is another 
eume the difficulty is not eo consideretlen M the ‘the 3 threads a tly cannot, V ones | question, yet we seem in danger of getting the two 
would simply be reduced for one day, anc can under certain conditions. But the point is, | questions mixed up. 
oming. w Can the ordinary threads be cut (as well as) or 


I have never sed that oflinary screw- 
cutting. should be done otherwise than by an 
orditag angular point-tool fixed in the slide-rest, 
and tiltsd to the rake of the thread. But in order 
to meet cases which cannot be met by the ordinary 
methods, I have suggested that certain angular 
threads may be trued up by the revolving cutter or 
revolving lap-wheel used as a glaser, and armed 
with a very fine abradant or a polishing powder. 
The applicability of this method depends upon the 
various factors which I have already referred to. 
With a square thread the revolving cutter cannot 
clear itself, except by deforming the section. With 
an acute angular thread the revolving cutter can- 
not clear itself unless the pitch be very | 
What we are discussing is the applicability of this 
method to the truing-up of angular threads of 60° 
and more, and of such pitch as would be used on a 


nose. 

As to the threads of this character which I had 
cut by this method, Vulcan“ has favoured us by 
examining them and reporang upon them (page 
280 1 RU a 5 fol m oai 

Last week I examined specimens of the: 
Edmunds Parone 15 thread is as erie 
beautiful; its clean, sharp a ce being en- 
hanced by the very slight, A infinitesimal, 
concavity of the thread-face on the axial section. 
Two screws, with their axes parallel, and ten 
en „Just show this curve with a light behini’ 
and a watchmaker’s lens in front—this looking 
along the inner tangent to the contacts in 
plane not point blank. Practically, this minute 
concavity is the sum total of the case against i. 
The thread is reversible—faultlessly so.” a 


TA 
t pl 
4 Yulcan’s” second letter (page 281-2) Wade 
if written with the assistance of a fit of the gout. 
This is fortunate, as showing that his testimony on 
the other matter does not need discounting. So 
long as our criticisms are kept within academic 
linea, entire freedom of expression is conducive to 
free healthy discussion, and it leaves us the more 
free to comment upon each others’ notions. All 1 
need ask is, How many screws will bear the test to 
which ‘Vulcan’? has subjected mine? Then, 
again, Mr. Boord has kindly cut me two sped- 
mens of screws by the method now so vigorou 
attacked. One is an ordi screw of 
en tr 1 Sin in nukes Bee 
made of printiog time tables—some suggesting a| As regards the lathe-nose and circular cutter inch on s cylinder 1:25in. in diameter. The other 
| i RE er | a three-thread ‘Sin. twist drill, each groove having 
‘Tals would ba entirely "uals a . ̃ 7 |a ra of about in. per tar. ” Both are exquil 
would not be observed. of centring ; but I don't think so. He said the Tormed, and both were cut by meer oF oe eis 
dart ‘wae everywhere. rejected as a° ogptring be d teen nge and tonoa at diferent ae dl 
i 7 a 2 Lf 
and the p.m. L simply print the a.m. time in black als i. meanings 2}, sccm, ONY and . objecting te traverse. Mr. Boord has Kindly given me permit; 
the unqualified statement, asked what gave the | "02 to. submi e : = 
centring in the Holtzapffel nose, and he answers, Any one may now see twist drills 


5 f b lving cutters in the machines 
the screw; but that he did not mean centring | vork at tha Inventories, and there can be no doubt 


enerally, only predicable centring. Just so; that that. with a clear understanding of the geometry 
[san l wanted. which is involved, the method 45 one capable of 
oe work which no other methods can accom. 
Section.—The question of what we are 
about when we apply this term to screws 
w- threads needs careful consideration. There 
oly one section to be practically regarded in u 
screw, and that is the section made by an arial 
plane—the axial section. The outline of the 
Y | thread-section shown on this is, however, not the 
section which has to be practically regarded in the 
sorew-thread. This is the normal section. 1 


changing 905 ate in the midst of our observations; 


but 
the least, and the advan to my mind, are ai 
excepting that the civil aai omical day would 


9 : 
being a science, made a B 
fow individuals, I do not see that it matters much 
whether the two days agree or not. What astro- 
nomers cho to do as regards this point is a matter 


are Ta f tho same question is the desi 
secon of the same o desir- 
ability and ibility of cutting and truein 
hardened s taps or screw-threads by laps an 
diamond dust. Again I ask Mr. Hines what firms 
do this for their taps, standard or o ine Also, 
has it been done to mandrel-noses, or is it a sugges- 
tion at present untried, and possibly unnecessary ? 


A third part is the trueing of hard steel by the 
fixed diamond tool. Mr. Wenbam has, to some 
extent, settled this, and we can trust the accuracy 
_ | of his work; but it would be more satisfactory if 

It is true, as Prof. Oppolzer says in his interesting | someone else could testify to the quality of this 

per in the March number of the Monthly Notices, steelwork, and if the makers would write a line or 
kant % Changes occur in other branches of science two on their mode of working. Personally, I ac- 

i i copt b Wenham’s statement, and rnat his 
judgment. 

And now, before saying anything on the question 
myself, I would thank those who hive kindly 
answered my questions. I thank Mr. Hines for 
the offer of a piece of mild centred steel; but I did 
not want a proof of its quality, or existence, only 
to know where and how we amateurs could obtain 
it. This we can all now do. Mr. Wenham and 
«J. K. P.“ have been such true friends to us that 
Iam now going to beg again, and let me assure 
them that my memcry is not astenishing, seeing 
that I and others have so few letters on which we 
can implicitly rely—I know his by heart. My 

t want is a good scale drawing of a back- 
centre mandrel for 3}in. or 4in. general lathes. 
What are the advantages of a long mandrel, and 
beyond what limit is the gain not worth the candle ? 
Is there a serious objection to saving cost of bed by 
cranking back the fixed head-slot, as in the ‘‘ Har- 
monious Blacksmith’s"’ design? What are reasons 
for and the centre point being on mandrel 
Holtz fashion? I see that the support 
can be drilled for oil—but what else? What is a 
good section for bed for general lathe, as regards 
proportionate depth, th, and thicknees ? 


science in which chan ere made 
without one confusion are but in their infancy : 
changes are looked for by their respective students ; 
but astronomy is an established science, and what 
is learnt by the earnest student to-day, has not got 
to be unlearnt by him to-morrow, as is the case 
with many branches of modern inquiry 

B. J. Hopkins. 


THE NEW TIME. 


[24356.]-—I gEE in your journal, of which I am a 
very old subscriber, a number of readers continually 
calling attention to the new method of time tables 


midday until twelve o’clock midnight, which is the 
p.m., I print in red ink, therefore showing at a 
lance that the a.m. trains are black ink and the 
p.a sere Tey ink. Shouda y of your ore 
en a shall have easure 
forwardio one. ee William Kloen. 
Ren „St. Peter’s-road, Handsworth, 
Birmingham. , 
Capital for small card time tables and the 
bet the 05 ection from a printer 's point of ai 
case of book tables is very obvious.—ED.] | 


LATHE MATTERS. 


(24367.]—'Ts lathe talk seems like to end in 
nothing, as so many previous discussions have done ; 
tolerable amount of talk, we shall 


As to the circular-cutter business, the Doctor is 
so clear usually in theory, that Iam surprised he 
stated that the height of the cutter above centres 
makes no difference. Most certainly it would alter 
the rake, and deform the thread, as others have 
said. Doubtless it wasa slip; but he should have 
withdrawn the statement. J. K. P.” seems to 
me to have been, I won’t say wrong, but verging 
as to on error in one point also ; I see, by to-day’s 
are making it? How many have been made since paper, he and the Doctor have settled their 
the discussion, and to what patterns? How do the | differences (or some of them), and that he intends 
usere like them to fay a0 mon Just as I expected, we are to get 

regular | guid aaee oth igen pres a8 a 

. 8j y give the at w ar- 

article of trade? How many have been made? |rived? Paley says that seeming discrepancies, 
How are they liked f What are their exact dimen - shown to be really close agreements, are the 
sions? Also, does Evans or Hines send out chuoks | strongest evidence of the correctness of the state- 
perfect penu, proving that even bias could not affect trath. 


ect passes under review, and there is no Q.E.D. 
reached to mark a stage in our progress, if indeed 
we make any. 


-First, as to screw threads. Has anyone intro- section, the cutter must be used as a chaser is used 


in the slide-rest, i.e., it must have its cutting sur- 

face plane, not tilted, and be put into out on un 

axial plane. In this case the base of the normal 

ion of the thread will be the cosine of the base of 

e triangle of the V-point tool with which the 

thread was cut. Here the length of the cosine 
depends upon the pitch of the thread, and is 


fit, without the merely knowing | If, then, Dr. Edmunds and “J. K. P.” will section under | oes 3 
a PA nape not, when will they advertise | write a joint set . to which they | helicoidal projection-form derived from the cu! 
10 isciples l 


do assent, we humble disciples will have something on |/_——————_—_—_——<——— ian nr 
-The above have been talked to death, and as the which to in Our fi. (Bow. $F i~ enemies 


Geass t. ote 


a 
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face of the tool: ite cosine base will therefore be 
twisted into a helix. 

Thread- form.—The form of the screw-thread is 
only in ial cases a counterpart of the form of 
the tool with which the screw-groove is out. It is 
a mistake to assume that a triangular or square 
tool cuts a screw-thread of the same form. If, for 
instance, the extreme pitch of a fluted column be 
considered, it will be seen that here a square- ended 
cutter, if entered so deeply as half the radius of the 
A will have undercut so completely as to 

etach the threads at their bases aud leave them 
standing as triangular prisms connected with the 
oylinder only at their ends. Similar considerations 


have to be taken into account in the case of every d 


screw-thread ; but the subject is too abstruse to be 
dealt with now. It must, however, be dealt with 
if we are to understand this question, and“ Vul- 
can, when convalescent, will no doubt kind! 
pioneer us. Perhaps, meanwhile, ‘‘ Vulcan“ will 
explain his tool more fully. But I fear that moet 
screw thread forms will turn out to be unname- 
able,” except by some such agglutinate designa- 
tions as moderns chemists have to produce so 
ely. Oh! that mine enemy would write a 
! Tagree with Vulcan“ that it is beyond 
our mathematics to deal with a diagonal normal 
section oat by a plane.” The normal section is, as 
I have already shown, always a. screw-surface and 
never a plane. The base of the normal section is 
also always a screw-line, and never an ellipse. The 
elipse formed by the diagonal section of a cylin- 
der has nothing to do with a screw-thread. 
That a helix is the shortest line between any 
two pons on a cylinder is easily shown by develop- 
ing the cylindrical surface, when it will be seen that 
the helix becomes a straight line, whereas the 
se aig becomes an undulation-curve. 
oy ae ea abe v with monn letter at 
pego apparen or the purpose of showin 
ow cleverly he 85 “ put du foot into it.“ His 
teaching is this: “If a ro cutter is set just to 
scrape the surface, it must set exactly at the 
angle, for if either more or less, it will trace a path- 
way wider than the cutter.” Now, if any reader 
will take up a round ruler and hold against it the 
square end of a carpenter's chisel, he will see that 
ony when the edge is in an axial plane can it be 
made to just scrape the surface for its full width. 
If it be set either more or less,” the width of the 
scrape will be less instead of more. And if the 
chisel re nt a revolving cutter acting upon a 
rota cylinder, it will be found that its square 
end, when tilted, will out a hyperboloidal or dice- 
box bottomed groove. But this, again, is only an 
illustration that the tool-profile, projection-forms, 
and intercepts, all have to be taken into uccount if 
we are to predict the true form of the cut which 
we get in cutting screw - threads. 
© screws cut by myself, those recently cut by 
Mr. Boord, and the V-point cutter with which they 
were cut, remain at the office of the ENdLISII 
MecnHawic, and may be examined by anyone in- 
terested in defining the facts. 
James Edmunds. 
Grafton- street, Bond-street. 


CUTTING SCREW-THREADS. 


[24359.]—In answer to “J. K. P., page 280, I 
was myself surprised to see the words mentioned in 
inverted commas. I intended them to have been 
in italics, and to that end underlined them in my 
letter. This I still hold to be the usual way to 
denote italics, and have since had the opinion of a 
competent London compositor, whose words were : 
Once underlined, italics ; twice, small caps.“ So 
it is our printer. 

Respecting the next part of J. K. P.’s”’ letter, I 
still cannot see why a circular cutter cannot clear 
itself in a V-grooved, moderately-pitched screw. 
Take now any ordinary V-thread screw, and hold 
it between the eye and the light, inclining it so that 
the line of sight is in the same vertical plane as 
the rake of the thread at the top of the screw, and 
so that the sides and bottom fine of the thread- 
groove can be seen ; a plain V-gap will be seen with 
straight sides; and this I take it is the exact 
V-line which a circular cutter will work upon 
when used to cut that thread, and it will touch 
nowhere else. 

Again, take a screw held between centres in the 
lathe, and let the fixed tool, which has just cut 
that thread, be set to just touch the bottom of the 
thread · groove; is it not plain that if the tool be 
either raised or lowered in the line of the rake of 
the thread, it ceases to touch the thread in any 
part, and this without any ‘‘ Faugh-a-Ballagh ” 

rinciple being brought into play, much more will 
it olear if the tool point be raised or lowered 
about a point in its shank as a centre, thus con- 
atituting a revolving cutter, and whether wheel or 
single fly-cutter matters not, the action being the 
same? 

There seems to me one point entirely overlooked, 
and that is that a wheel - cutter can only touch the 
bottom of the thread - groove in a point, not in a 
line, as some of our correspondents seem to think, 
to judge from their arguments. 


am, I am sorry A 
I should like, and shall have barely time 


ah 
catch the t so that this may a 
Feu 


[24360.]—My letter (24293, p. 281) appearing, 
requires a few corrections, and a note or two : Line 
9, 3rd column, coupled should be angled.“ 
Line 30, 3rd column, screws = ‘‘ screens.” I 
do not now remember how I got the dimensions of 
the critical screw, p. 282, but they seemed 
approximately correct at the time I wrote them 
own. Some confusion of the ‘‘ other-handed 
rectan helixoid for the other- handed 
normal rectangular helixoid ° has seemingl 
occurred. The principle is not, however, mu 
affected by my pen-and-ink screwology, and spiro- 
spiroido-linear, helico-helicoido superficial trig. is 
fatiguing, and not yet at my fingers’ ends. 

Last but two ph, after grinding 
should be “ period,” and following it should read 
At their best, &o.“ Next line, same velocity ” 
should be slow velocity, and ‘‘ centrifugal ” 
should be followed by ‘‘and gravitational.” The 
comma after action I hope I am not responsible 
for, and it should be omitted. Vulcan. 


POSITIVE AND NEGATIVE LENSES. 


[24361.] —TRRRE seems to be a good deal of con- 
fusion in the use and meaning of the above terms 
as applied to lenses, which is much to be regretted, 
as they are useful forms of expression, when one 
simply means to indicate the general character of 
the lens without going into detail. 

Sir John Herschel uses the words in what I con- 
sider the only reasonable and proper way. He 
describes a positive lens as one “having a convex 
character, tending to produce convergence (“ Tele- 
scope,’’p.101). This seems all right and intelligible ; 
but when we come to study the textbooks on optics 
we find that the writers do not quite seem to have 
the same opinion about the matter. In Parkinson’s 
Optics, p. 93, we find it stated that the focus of 
a lens is positive or negative, according as the lens 
is thinnest or thickest at the axis, and that a lens 
whose focal length is positive is called a concave 
lens ; one whose focal length is negative is called a 
convex lens.“ Of course a distinction may be drawn 
between a positive lens and a lens with a positive 
focus; but in ordinary conversation I consider that 
the same thing is meant, and that a positive lens is 
one with a positive focus, and this we are told in the 
textbook I have mentioned is one which is thinnest 
in the centre, and is a concave lens. 

In Glazebrook’s “Physical Optics’’ the same 
thing is stated : “the focal length of a concave lens 
is positive, that of a convex lens negative.” ; 

Turning to another subject, I see it stated in 
Prof. Newcomb’s Astronomy that Alvan 
Clark’s object-glasses are all formed on Littrow’s 
plan, an equi-convex crown, and flint with the 
same concave curve and flat back. As these glasses 
are of acknowledged excellence, it is clear that quite 
as good a glass can be made upon this plan as upon 
Barlow’s. Ascalon. 


CRAMMING IN PHYSIOO-MATHE- 
MATICAL SCIEBNORB. 


24362. — Ir is truly painful to observe to what 
a deplorable extent the modern examiner and the 
educational writer jointly play into the hands of that 
pernicious institution, the crammer “for all 
exams.“ 

I have before me a much - belauded textbook of 
natural philosophy—a work which I believe finds 
favour with the authorities at the London Univer- 
sity and elsewhere. Now this book, although ex- 
cellently illustrated and clearly printed, is perhaps 
the most flagrant and mischievous specimen of the 
‘¢Crammer’s Assistant new extant, and this is 
saying a good deal. Full of rules and formula, 
there is no attempt whatever to give the rationale of 
any of the processes indicated, nor, in fact, to teach 
anything beyond blind dependence upon memory 
alone. Plane trigonometry, it appears, is not required 
for the first London exam.; accordingly, we 
in the work in question that the principles of 
mechanics, &c., are laid down (t) without reference 
to that branch of science, or to the fifth and sixth 
books of Euclid's Elements, which are, I contend, 
indispensable, if anything like a clear understand- 
ing of the subject is aimed at. 

I have under my observation a youth of more 
than average intellect, whose brain is now, I fear, 
hopelesaly bemuddled through an early and inju- 
dicious course of data and formuls. Propound to 
him some simple mathematical problem, and he will 
reply with an air of great uncertainty, ‘‘ the formula 
is so and so, is it not? or, I can’t manage it, I 
have forgotten the formula; or, worse still, he 
will straightway pick out from his superabundant 
but rather mixed store of rules the wrong one, 
and laboriously work out some absurd result. Now, 
if it is only sought, at the outset, to give a lad a 
sort of general view of the sciences included under 


this | Philosophy in Sport 


d | it be very roug 


the head of natural philosophy, why not direct 
his attention to such works as the late Dr. Paris's 
made Science in Earnest ” ? 
Or if, on the other hand, it is required to im 
serious and solid instruction, could better mas 
be found than Wood, Whewel, and Phear, whose 
simple yet scientific methods leave nothing to be 
desired? We have, too, Deschanel, whose work 
on physics has been very well translated, and the 
noble work of Jamin, which it requires a ve 
slight knowledge of the French language to hoes 4 
and understand. 

June 6. Recte Faciendo Securus. 


COL. ROSS'S FILTER PIPE. 


(24363.]—May I be permitted to add to the 
excellent description of pipe in the Ena1isa. 
MECHANIO, p. 296, that, if the sponge in the im- 
proved form is made according to description 
there given, and placed so that its broad end 
obtrudes from the mouthpiece part of the pipe 
when unscrewed about one-tenth of an inch, the 
latter part is used (by me) as a brush, with which I 
paint the inside of the hot bowl, after a smoke, and 
the thin layer of ash has been gently scraped off 
with a penknife ? 

The result of this operation is that the oon- 
deneed ‘‘ oils’ containing the nicotine are absorbed 
by the distended pores of the hot briar, and, being 
incombustible, or nearly so, not only preserve the 
briar from burning, but prevents caking—i.o., 
coating of the interior of the bowl, after a few 
smokes, with a hard crust of conglomerated 
tobacco-ash, charred briar-wood, ‘‘oil,’’ and saliva, 
which can only be removed afterwards by the 
application of a strong knife with t force, and 
the removal then generally destroys the bowl. In 
a pipe so treated the tobacco will be found to burn 
regularly downwards, witha clear ring of demarca- 
tion from the inner surface of the bowl, to smoke 
much ‘‘ sweeter,” and to consume to the very end, 
leaving no plug of moist tobacoo at the 
bottom. : 

It should be remembered that the interests of the 
smoker (in which I now write), are, in this case, 
diametrically opposed to those of the pipe maker 
and of the tobacconist, whose chief object, of course, 
is to sell as many pipes and as much tobacoo as 
possible. Nine-tenths of the former class object to 
taking any trouble with their pipes ; or, as they call 
it, to being ‘‘ bothered with them.“ Bat a little 
reflection will show them that there is much more 
“ bother ” in neglecting a pipe than in thus taking 
care of it, as pipes thus treated never become foul ; 
at least, if they have the double-sized bore, with the 
necessity of which I have tried (hitherto in vain) to 
imprees the makers. The horrible smell of these 
‘oils °’ condensed on the sponge is, I admit, the 
greatest defect of my pipe, especially to surround- 
ing non-smokers, but the following plan, which I 
have carried out in the midst of crowds at the 
Inventions Exhibition gardens, without anyone 
being aware of the fact, seems to obviate it. hen 
I find (by a slight obstruction in the draught) that 
the sponge is becoming saturated, I unscrew the 
mouthpiece, press the obtruded nge firmly 
against the ferrale-end of my umbrella or walking 
stick, held perpendicularly downwards, and blow 
strongly reg the former, when the accumulated 
„oil,“ saliva, &c., drops to the ground; the smoke 
is then continued with increased pleasure. 

W. A. Boss. 


THE MIORO-OBJECTIVE. 


[24364.J—BRTrORE grinding a flint concave it will 
be well to have a little practice at the plane side, 
as that is more difficult than the curve. 

Take a little plate of flint-glass as described in 
our last note; stick with pitch or sealing-wax a 
small block of cork or wood to its centre, about zin. 
diameter, but as thin as it may be, and yet serve 
as a handle by which to work the glass on the 
laps. If this handle be at all high, it will tend to 
tip the glass on to its edge, which is to be avoided as 
much as possible. 

Now rub the face of the glass on a level piece of 
iron with emery powder if it require it; that is if 
and when level, smooth it as much 
as the powder employed will allow. es some 
flour emery and water over a piece of thick plate- 
glass—any old stuff from a broken window will do 
—with water to form a thin te; work the 
ground face of the future lens on this until it is free 
from all trace of scratches, and perfectly uniform 
in grain under a magnifier. 

Turn the piece of plate over, and anoint its 
other side with washed emery and water, and 
working the ground face of lens hereon, produce as 
fine a surface as possible. , 

It is in this fine grinding that the Pons Asinoram 
lies. Get over this, and the remainder of the 
journey is easy. When the finished surface is 
examined with an inch focus lene, there should be 
no inequality in the grain, wo cobweb-like lines, 
no tiny pits) left by the emery grains, and, as a 
further test, note at what angle window, bars may 
be seen by reflection therefrom. 
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I once saw it stated in Ours,” in reference to 
specula, that the window bars were seen reflected 
from its ground surface, when held so that the 
light of the window fell upon its surface at some 

or 60° from its perpendicular.“ Now I have 
generally been able to get my little flat surfaces fine 
enough to show window bars by an almost per- 
po ar incidence, that is as near to it as the 
of the experimenter allows. . 

The object in getting a very perfectly ground 
surface is twofold—lst, it saves time in polishing ; 
nd, it is a true surface geometrically, and will 
remain so if not polished too long; but prolonged 
polishing tends to make a convex surface of a most 
‘nondescript character. 

Now for polishing. Cut a nice square of plate- 

lase, about Gin. by 8in. will do, and let it be thick. 
The wheel glass- cutters will cut anything up to an 
inch. I have done it; but din. will do for this 
job. Now cut a pee of clean, strong paper about 
the same size, and stick it by one edge only to the 
giass; the other end must be held during the 
polishing. Cover this paper nearly with washed 
rouge, well rubbed on dry, and the loose powder 
shaken off. On this as a lap polish the lens by 
straight strokes; but be careful to turn it every 


fow rube, so as to get the cuts in every direction. 
There should be no fresh application of rouge re- 
quired, nor should the paper at all worn by the 


time the glass is valiani . The convexes 
and concaves are polished in the wet way on pitch 
tools moulded on the lens while warm, and used 
when cold again, with rouge and water. 

In my next I will give curves and method of 
combining and arranging a modern o.g. with a 
method of testing. After which, with a few 
general cautions to be observed in 1 the 
curves, I shall conclude, unless anything further is 
asked for, in which case I will, with pleasure, add 
the information required. Rob. Orus. 


— — 


%% In their answers, Correspondents are respost- 
requested to mention, in each instanes, the tit e 
number of the query asked. 


{64698.)—Round or Around.—Although I 
introduced this discussion, it seems hardly suited to 
‘these In one or two of the instances quoted 
by James Bird the word around seems’ le, 
and I have not said that the word ahould never be 

used. What I object to is its constant application 
in every instance, which is the case with an Ameri- 
can paper which I have just been reading. The 
circle around where the earth and heavens stem to 
moet,” the second of Mr. Bird’s quotations, is a 
miserable attempt at composition, quite beneath 
criticism or notice. Isolated instances don’t justify 
the constant use of any word. The mention of 
Spenser, and the word *‘ abed,” reminds me of an 
anewer by an Irish newspaper to one of its corre- 
spondents nr eae pronunciation of the word 
‘* Sardanapalus.”’ yron somewhere makes it 
rhyme with“ ale us (or some similar word), and 
the editor kindly informs his friend that our 
English brethren pronounce alehouse ‘ale us.“ 
‘The word around“ is only admissible where motion 
is neither expressed nor understood, and even then 
not in all cases. ‘‘ Around ” is, in my opinion, on 
a par with ‘‘agoing’’ and ‘‘acoming.’’ I would 


REPLIES TO QUERIES. 


say more on this and kindred matters ; but I think | N 


it is considered rather outside the scope of the 
Enauise MECHANIO.— Os. 


[56474.] — Training for Athletics. — This 
querist should procure one of the little handbooks 
published as guides on training. He must please 
Bimself as to what directions he will follow; but 
all the training needed is steady tice and at- 
tention to el Pap iat ger 4 run a high- 
pressure a ; but work u uall 
until you think you are perfectly fit. Fr here is aus 
‘‘secret’’ in training; but the practice is a little 
different when training for a 300 yard burst and a 
ten mile race. Nux. Don. 


156476. Nitrate of Iron. —I venture to reply 
to this query, because I note the appeal of Henry 
Holmes on p. 307. He does not say whether he 
wants a ferrous nitrate or a ferrio nitrate; but he 
does say that it must be made without copperas, 
which at once puts aside the easiest way. fe can 
be made by dissolving ferrous sulphide in nitrio 
acid; but the price at which it is sold shows that it 
is proves some by- product, or is at least produced 
where nitric acid is cheap—probably in factories 
where nitrate of soda is acted upon by sulphuric 
acid, and the nascent nitric acid ae used to dissolve 
clean scrap iron. It would seem to ben A 
tco, to state for what purpose the iron is wanted, 
as dyers prefer a different nitrate for printing blue 
to that used in printing black. Perhaps, however, 
some of our chemical friends can hel 
Nux. Dor. 


[56478.]—Spectroscope.—The prisms are long 
enough ; bat it is doubtful if they are right quality 


p now — 


of glass or ground to the right angles. Cut b 
holding them against a disc of copper, with oil an 
fine emery on the edge, and revolving rapidly in 


the lathe.— SELDE. 


[56482.]—Painting on Oalico.—Suppose this 
querist 1 sizing his sea a we it Ga 
necessary, the size can en ou painting. 
IN. E. CHILD. 


[56486.]—Pressure.—If the dimensions were 
given, it would be possible to calculate roughly the 
power by the number of strokes of the handle; but 
that would necessitate the work to be pressed 
my bs being of exactly same dimensions. I sus- 
pect the only way is to have the pump fitted with a 
gauge.—N. E. CHILD. 


(66487.) —French Polishing.—This art. has 
been so often described in back numbers that 
Turk“ must expect to be referred to them, unless 
he will put some specific question, and also say in 
what way he fails. The work must be properly 
sto ret of all with whiting and tallow, plaster 
of Paris, or for common; then with a pad of 
cotton wool saturated with the polish, and covered 
with a bit of clean calico, with just a touch of oil 
ooat the whole surface of the work with polish, an 
proceed to prepare for the polishing proper.” Don't 
or the po proper. Don 
dey mn lish in the Tubber this time; always 
ve the outside cover easily movable with just a 
touch of oil on it, and rub in circles. To finish you 
must have ‘‘ finish,” and use that the same way as 
the polishing coat, but not rubbing quite so hard. 
UN. Dor. 


56493.]— Waterprooflag Tennis Racquet. 
—I don’t suppose that the gut was waterproofed in 
the sense usually given to that term; but it was 
8 well dressed with nut or poppy oil.— 


156580. — Tricycle Pedals. — Turn a brass 
washer of a suitable size and thickness, cut a nar- 
row groove on the edge; then cut the washer in 
half. It should then be placed in position, and a 
fine wire round in the groove and soldered. 
Another plan would be to get a small clock sprin 
of the width of washer required, and wind ro 
and solder the end. I have tried both the above, 
andam in favour of the former, which will answer 
well if put on square with pedal and kept lubri- 
cated.— Jack FILE. 


[56582.]—Safety Couplings.— We beg to for- 
ward the inclosed drawings and instructions of our 
improvements in couplings. for railway vehicles, 
now at the Inventions Exhibition :—Fig. 1 on the 
accompanying sheet of drawings is a plan, and 
Fig. 2 a side elevation, of our improved coupling. 
Our improved draw-hook, piece 3, is formed with a 
hook (4) to receive the end of a link piece, or a 
link of the chains at present commonly in use. 
This linkpiece is formed, as it were, of two link-like 
parts, 6 and 6, the first link, like 6, being formed 
of two parallel rods of wrought iron, held together 
at each of their ends by wrought-iron pins, 7 and 8. 
One of these pine (7) is passed through a slot (9) 
formed in the body of the draw-hook piece 3, and 
the pe 7 is passed rongah holes formed in the ends 
of the parallel rods, which are thus connected 


gd 
A NNR n 


1. 


together, one on each side of the draw-hook, leavi 
sufficient room for clearance. The pin8 is pas 
through the holes formed in the other ends of the 
and also through holes formed in the ends of 
the link-like 6. This part 6 is formed bya 
rod of wrought iron bent into a loop, and having 
its two ends brought close together side by side, 
ct piel Digan cal e Sa 
í e loop of the orm 
oval in shape, so as to admit of its being passe 
either over the hook 4 for coupling Purposes, or 
over the hookpiece 3 for hanging on a curved 
is not in use. 
e curve projection 
10, the pin 7 in the curved slot of 9 falls to the 
bo backward end of the slot. The slot 9 
is so formed that when the linkpiece is cou to 
another vehicle, and the distance between two 
draw-hooks of the vehicle is lessened by any yee 
the linkpieoes, 5 and 6, will by its own haa, vg 
to bend at the joint formed by the pin 8, whilst the 
pin 7 at the end of the part 6 will fall downwards 
towards the lower end of the slot 9, tbus effectually 
preventing any chance of the link piece jamming. 
At the widest part of the oval or looped end of the 
part 6, there is formed at each side a short handle 
or projection, 11, for the use of the workmen when 
cou pling or uncoupling with a stick from the outside 
of the vehicles.— KEELING AND RIGLET. 
ee — Differential Equation. — Much 
obliged to M. I. C. E.“ for his reply. As he says, 


there is a misprint, the equation being a 


dY o. Theequation is that of distribution of 


— a — 
az 
tential of an alternating current, taking into oon- 
‘ideration the capacity of the ciroult.— H. H. 


56620. - Steam Carriages.— Nun. Dor.,” 
answering on p. 286, concludes by expressing an 
idea that they will never become an institution 
unless they run on rails.” The word rails I 
suppose to mean iron rails. Would pavement” 
answer the same purpose, providing it is of iron, 
on which vehicles of any gauge wheels could run 
as they pleased? Or does his idea include that the 
wheels must be flanged? Then comes the question 
of relative utility of flange and flat-tire wheels. 
Given a flat surface of iron for the wheel-bearing, 
can any amount of flangeand groove improve upon 
it? And for speeds under ten miles per hour, would 
not the „ yi 92 0 . advant- 

es over the flange wheel, as pearing 
155 motive power, less wear to both rail and wh 
and in being able to alter its course in the road? 
His letter shows there is no lack of means of pro- 
viding different mechanical motive power for roads, 
providing there was the iron bearing for the wheels, 
and certain unjust restrictions removed from using 
them. .Considering there has never yet been an 
Act of Parliament made for regulating the general 
traffic on highway roads, it may be near time such 
was done; and the removal of the unjust restric- 
tions merely requires the voice of the public raised 
against them, aud if shown to be unjust, there is no 
authority in England that could,uphold them. The 
probable. advantages of using m ical motivə 
power and providing iron tracks or for 
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wheels generally on highway roads are very great: 
lat, the results of all motive power being increased 
(say) four times on iron bearing; 2nd, mechanical 
motive power being one-half less cost than animal 
horse-power ; 3rd, the results of pedal power (as 
yet in its infancy) would also be increased four 
es on a suitable iron bearing; 4th, the wear of 
common roads is as much from horses’ shoes as 
from wheels of vehicles; 6th, that 57 per cent. of 
the dust and slush of roads is caused from horse- 
droppings, which nuisance would be removed ; and 
considering that all the traffic on railways is done 
on abont lft. wide of bearing surface, our 
we maintain 20ft. to 30ft. wide for a much 

less traffic, it shows that improvements can 


be made in our road tions if people’s atten- 
tion could be attracted to the sapiens and a great 
impulse would be given for 


of innumerable vehicles of many descriptions. | im 


At Portsmouth and Southsea there is now going on 
a tug of war” between flat - tire and flange 
wheels. A number of well-appointed omnibuses 
with wheels of same gauge as the rails are running 
opposition, and using such parts of the tram-line 
as answers their purpose, and the public quite 
a te the prospect of this break-up of mono- 
poly.— PRoGREss. 


56620.]—Steam Oarriage.—The reply of 
„Nun. Dor.” to this query is certainly very one- 
sided. He mentions that about ety reese ago 
steam carriages ran on turnpike with good 
success, and leaves his readers to infer that it was 
owing to some defect discovered in their working 
that they were given up. But the truth is far 
otherwise. Sir C. Dance, in 1831, ran a steam 
carriage from Gloucester to Cheltenham. It ran 
for five months without the slightest accident, and 
only ceased after the most determined tion 
that it met with. The opposition took several 
shapes. Many turnpike bi a age heavy tolls 
on steam carriages, were quickly passed by the 
influence of those who thought their interests were 
endangered by the establishment of steam : 
These tolls amounted in some cases to £2, and in 
some exceeded £3 at each gate. But bis o ents 
were not satisfied with this. Large heaps of stones 
a foot and a half high, were lic! right across the 
in several places; from the arrangement of 
the stones the heaps could be intended for nothing 
else than to prevent the steam carriage run- 
ning. It successfally surmounted these obstructions 
several times, but at last the axletree broke, and the 
eombination 5 1 8 the steam carriage was too 
much for it. I have given this instance, but it is 
only one of many. Good speed has been obtained 
b7 steam carriages, even 35 miles an hour, and old 
ghgate-hill has been ascended with a ent 
of I in 9. And then as to cost; in the Cheltenham 
coach above mentioned, the fees were half those of 
the ordinary coaches. Steam es are accused 
Grawing ordivary cattingss; but 1 do net taint 
wing ordinary carriages; but o not thi 
that this conclusion will be arrived at by anyone 
who considers the question without prejudice. In 
the case of horses, progression is e by repeated 
blows 1 shoes, wane T ar case of a steam 
carriage the wheel simply rolls. It may, perha 
be urged that the wheel may terol without 
moving forward, or out of proportion to the forward 
movement; but there is no need that this should 
occur, as the wheels may be widened, and 
thus more grip obtained at the same time 
that the road would be less worn. Moreover, if 
steam carriages were used universally in the place 
of horses, the asphalte and other such pavings could 
be much more used, as the chief objection to them 
would be taken away—viz , the slipping and falling 
of horses ; and thus, the roads being rendered less 
irregular, the wear of any tires considered neces- 
sary for ateam coaches would be much diminished. 
And now as to the tires: Nun. Dor.” says “no 
steam carriage can be successful on a common road, 
unlees it has thick rubber tires or elastic wheels 
which, so to speak, lay down the other ‘ element 
‘in the shape of a rail.“ This is by no means yet 
proved, and I venture to doubt it in toto. None 
were used by Gurney and Dance, and their success 
is indubitable to anyons who will take the trouble 
to read the whole matter. I have hitherto spoken 
of steam carriages, bat I am by no means certain 
that steam wili be the most suitable one in the 
future, though it is so at present. The invention 
of electric accumulators within the last few years 
hold out a hope of the utilisation of electricity for 
such purposes, though at present the accumulators 
are almost practically useless. I cannot concur in 
Nun. Dor.’s’’ opinion that the whole subject was 


[56620.]—Steam Oarriage.—I observe further 
correspondence on this subject. There is much 
misapprehension as to the effect of the judgment 
against Sir Thomas Parkyns. It is true that he was 
fined a shilling, and that his appeal was given 
against him; but as there is no ‘‘ informers clause 
in the Highways Act, and the police have no right 


to interfere, it is hig 
trouble would have res 
except in case of accidents from misfortune or 
ess. The real reason of the disappearance 
from public view of the Baronet motor tricycle 
of which Sir Thomas Parkyns was the paroni and 
I the godfather, are of a different character, as 
there are many who would have risked infringing 
the Highways Act, and also others who bave private 
grounds, exporters, foreign buyers, &o. Indeed, 
my orm received many positive orders from abroad. 
I have no doubt that satisfactory steam tricycles 


improbable that much 
ited: from this 


of personal work- 
visible smoke or steam ; 
atisfactory condensing arrangements, as water 

in quantity is hoary to carry and cannot always be 
obtained; 8. A fuel that is not iar A poner but 
that can be bought anywhere; 9, Moderate price, 
80 as to secure enough orders to make the article 
ooe : at once. a oe. The uim. 
, and 9. ordinary tricycle 

weighs, say, 801b. ; this, having to carry machinery, 
&c., must be stronger, and therefore heavier, say 
b To this must BA aIo eget dager or 
ro engine, copper er, burners, tank, 
and at least 1 galion water, circulating pumps, 
condenser, tank, and 1 on fuel; total, say 
nearly 200lb. This machine must 5 
heavy to work by foot - power or to push up j 
as if the steam power be sufficient for this purpose, 
it would be positively dangerous on the level from 
the excessive speed possible (and very likely to be 
used). The fuel, however, is the greatest difficulty. 
Petroleum alone is easily obtainable in little out- 
of-the-way , and that material cannot as yet 
be used on the small scale as a steam getter without 
both amell and heavy carbon deposit. Spirit which 
is all that can be desired is not commonly sold, and 
to be landed in a beautiful country 20 or 30 miles 
from the nearest town with a 200lb. machine to 
propel is a prospect certainly awful to 
contemplate. Finally, as the demand would 
not be very large, the price to oover all 
these requirements would be excessive; for a 
machine o ear one panot very different from 
the £40 originally talke about. The machine, as 
made by Sir Thomas Parkyns, was ingenious, and 
worked perfectly for, say, half a mile, on level 
ground; then something or other inevitably went 
wrong, and repairs were needed for a fresh start. 
In its then state it was an ingenious toy, but not 


a commercial article. To render it so, much pains | D 


was taken, and a lot of money spent, with the re- 
sult that it became too complicated and liable to 
disarrangement. In short, the small size made the 
difficulty. A carriage to take several passengers 
could doubtless be comparatively easily managed, 
abandon the idea of a. practical steam tricycle.» 
2 on the idea of a 8 e— 
A. H. Batman, East Greenwich. 


[66628.] —Heliograph.—I think this will be 
clear to Magister Artibus.” The heliograph is 
laid by means of a saree vane, which is extended 
a few inches in front of mirror by means of a 
jointed rod. To adjust the sighting-vane on a 
distant point, the signaller places himself in front 
of the mirror with his back to the distant station, 
and moves his head and eye until he sees the dis- 
tant station reflected in the exact centre of the 
mirror. He then, without moving his head, moves 
the sighting-vane until the reflection of the sight- 
ing spot is brought accurately in line with the 
centre of the mirror and the reflection of the distant 
station. The sighting spot is then in a direct line 
between the distant station and the centre of the 
mirror, in whatever direction or inclination the 
latter is placed. The signailer now moves behind 
the instrument, and directs the reflection of the 
sun on the vane by moving the mirror vertically 
or horizontally. The sighting-vane is a piece 
of white metal on which is marked a sightin 
spot, which is either a black spot ora cross. 
small circle in the exact centre of the mirror 
is left untilvered, and consequently cannot 
reflect the rays of the sun, and this unreflectin 
circle causes a small diac of shadow to be projecte 
in the centre of the reflected light, which is called 
the shadow spot. The shadow spot must be made 
to agree with the sighting spot while the key is 
depressed, and the light from the mirror will then 


be thrown on the distant station. As the sun has a | PA 


continual motion in the heavens, so this shadow spot 
can only be kept adjusted to the sighting spot by con- 
stantly altering the direction of the mirror by the two 
slow-motion screws. The signaller, while sending 
a message, must fix his eyes constantly on the 
vane to see that he is keeping the shadow spot in 
the same relative position to the sighting spot when 
the key is rel , that whenever he presses down 


is decision | spo 


Anny Signaling, - pp. 11— 


somewhat manner by moving the second 
mirror instead of the sighting vane. The second 
mirror has a sighting spot painted upon it, and is 
not moved during the course of transmission of a 
message.—A VOLUNTEER SIGNALLER. 


[56650.]—Lead Buraing.—I do not understand 
why Mr. Holmes should have troubled himself to 
state that I am not quite correct about the quality 
of acid, when my letter on page 287 of the E. M.“ 
distinctly states that the very best sulphuric acid 
should be used by the young beginner. Of course, 
brown vitriol can be used, and also other such 
acids; but there is nothing like giving definite in- 
structions with regard to the acid and zinc used. 
Mr. Holmes has simply repeated the words of my 
book delineated on pages 63, 64, 65, &c. He says, 
start with flat burning, and with 6lb. or 71b. lead; 
that will be found on 63, line 14 from top, 
right-hand column ; and on pages 64 and 65 I have 
not only told my reader about nailing the lead on a 
piece of board, but have illustrated the same; and 
as to the cleaning of the lead, I should think I have 

ken of this at least a dozen times. More than 
this, I can produce plenty of young plumbers who 
have mastered lead burning without any instruc- 
tion save and except the reading of my writings in 
the “ E. M.“ What would Mr. Holmes have us 
think when he speaks of using clean zinc free 
t’’P Surely 
wire and paint to be mixed u 
with pure bar which I always recommend. 
It would be an easy matter fora young beginner to 
get wrong if he does not follow the instructions 
with regard to the class of material, and which I 
find of the greatest importance to instil into the 
minds of young beginners, and after the art of lead 
burning 1, learnt, with sufficient ch for 
making his gas, the workman can be credited not to 
break the laws by using inferior materials without 
being taught to do so in the pages of tho E. M.,“ 
and I still think it is too much to expect a second 
edition of the articles on lead burning within so 
short a time; more especially as the articles have 
beén printed in book form. With regard to Mr. 
Holmes recommending “ Young Beginner” to 
renew his acid and water as often as the gas 


frequently find the gas dirtie 
the first half-hour of the machine's work than I do 
at the finish. Does Mr. Holmes consider that 
there is no to be done but to throw the acid 
away? I should consider it a great waste throw- 
ing the acid away in that manner; and has Mr. 
Holmes noticed this phenomenon, especially when 
using the brown acid which he speaks of —P. J. 


AvrEs. 
(56659.]—Outting Ebonite.—A well-hardened 
tool, with elbow and an oilstone, is, I be- 
lieve, the only method.—F. M. ROGERS. 


[56660.]—Eolipses of Small Hand of 24h. 
Clock.—Multiply 2}4min. by the hour past which 
you wish to time eclipse; 24min. being the time 
required by the minute hand to gain on the hour 
hand the space between any two hours. Example: 
214 x 23 = 60min., minutes past 23 o'clock, at 
which eclipse takes place.— Scorch Workine 
MECEANTO. 


56667.]—Be Drill Ohuck.—By far the best 
drill chuek for medium and! -sized the 
Oneida, or Little Giant; it has the most powerfal 
grip, and is Vey rar aa indeed. Besides taking 

arge a needle. For 


drill chuck (a new one) is the best, as it is well 
made and grips very firml 

(66678.]—Hardeniog Jaws of Ohuck.—Jaws 
should be well heated to a dull red heat, and then 
cooled in potash and water. pal bas correspondent 
likes to send jaws to me, I will get my men to 
harden them for him, as it requires some care and 
experience. I won’t charge him anything, of course. 
W. Bunpy, Queen Anne Chambers, 62, Holborn 
Viaduct, London, E.C. 


56679.]—Supported Beam.—With all due 
el your correspondents R. W., 
1 Hoemisus,” and J. S. C., I beg leave to state 
that their replies to this query are entirely wrong. 
The beam has a tendency to break by shearing at 
évery point, unless it is without weight, in which 
case it would not be supported by the points on 
which it is supposed to rest. — BACCHUS. 


[56682.] — Strack by Lightning. — If the 
ins are rheumatic, a 10-grain dose of salicylate of 
soda will probably give relief in a few minutes.— 
F. M. Rogess, F. OC. S. 


(56687.}—Wheel Caloulations.—If I under- 
stand the drawing illustrating this query, the 
handle makes B move in an orbit, the radius of 
which orbit is same as radius of wheels A and C. 
If this is so, the replies in last issue are very wide 
of the mark. Dividing 50 by 23 gives quotient 
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27, which is the number of revolutions on its axis 
B makes for one turn of handle. Now, these axial 
revolutions would, if B did not move in its orbit, 


make C revolve once, because — 89 = 1, and 


the orbital movement of B, would of itself also 
make C revolve once in the same time and in the 
same direction, therefore the two movements being 
combined O will revolve twice for one turn of 
handle. The size of B is quite immaterial to the 
result. For example: Suppose B to contain 100 


teeth, then 60 ~- 100 = }, ang! x $ = 1 revolu- 


tion of C due to the axial half-revolution of B, 
which added to the one revolution due to the 
orbital movement of B, gives, as before, two revolu- 
tions of O for one turn of handle.— Soon 
Worxme Mrouawnic. 

[56697.]— Outting Glass Bottles.—I have cut 
many bottles, &c., of considerable thickness by the 
following method : Fill the bottle with oil (linseed 
oil is the best) up to the level of the line where it 
has to be cut; then immerse slowly into the oil an 
iron heated nearly to white heat, the glass will 
separate directly at the level of the oil. The oil 
can be used again.— E. GRAVENSTONE. 


(56697.)—Cutting Glass Bottles.—If ‘‘So- 
dium ” fill the glass bottles with cold water to 
the height he wants them catting, and get an iron 
ring about jin. thick, lin. broad and lin. 
in eter than th 


Yorks. 


(56698.] — Quinine Manufacture. — Use a 
wrought-iron coil placed in the oil tank, which 
should have a manhole cover. Steam can be passed 
direct from the boiler into the coil. If no regular 
boiler exists, a small superheater may be employed 
to raise the temperature of steam obtained from 
any vessel capable of goneratng it at a low pressure. 
If e. skotch of tank sent me, I will show the 
method employed for passing in the coil through 
manhole.—F. M. Roarrs, F. C. S., 21, Finsbury- 
pavement, 


[56699.]}—Oondensing Eagine.—Newoomen 
was one of the first who condensed the steam 
behind a piston. In his engine the cylinder was 
placed immediately above the boiler, from which 
steam passed directly through a stopcock. As soon 
as the. steam had forced the piston to the top of its 
stroke, a cock was opened, and oold water admitted 
into the cylinder to condense the steam that forced 
the piston up ; a vacuum being thus obtained, the 

ure of the air, about 151b. on the square inch, 
mediately drove down the piston, hence it was 
ealled an atmospheric engine. Now, Watt 
having a similar engine to repair, thought 
porn eo 0 5 provai the T 
expen of steam, as the great disadvan 0 
Newcomen’s engine was that the oy linder was at 
one time required to be hot, and at another cold, 
and that the fresh steam entered a cold, wet cy- 
linder, thereby losing about three-quarters of its 
power, so he (Watt) set himself to solve the pro- 
lem of a separate condenser. In this he com- 
pletely succeeded, and I give a sketch of the oon- 


denser and air-pump of his engine. A B is a large 
casting, within which is placed the condenser C, 
the air-pump A P, and the hot well HW. Vis 
the piston or bucket of the air-pump with its two 
valves shut down, but shown by dotted lines as 
they will appear when the piston V is descending. 
E P is the exhaust pipe to convey the used steam 
from the cylinder into the condenser C; C W is a 
pipe bringing cold water from the pump, v the 

oot valve, v the delivery valve. W W W W is 
water surrounding the condenser and air-pump to 
keep the condenser cold. Let us suppose that 


the having been used, comes from the 
cylinder ugh the exhaust pipe E P; the 
moment it enters the condenser it is met by a 
scattered jet of cold water from the rose head 
c, and is condensed. The condensed steam and 
water fall to the bottom of the condenser, and pass, 
or are drawn, through the foot valve v. Then the 
paon or bucket, V, of the air-pump comes down into 

o water; the pressure of water opens the two 
butterfiy valves, and tho water passes through the 
valves so gets above the piston. When the 


piston is drawn up the two valves are closed by the | d 


weight above them, which is next forced or de- 
peste bare ng por won H Mea the od 
ivery valve v, from whence of it is 
into the boiler, through d, a part of the teed pump 
As the air-pump ascends a vacuum is formed in 
A P, the air-pump being in connection with the 
condenser C, so that the condensing water 
by vity, &o., through the foot valve v, or 
follows the bucket.” As the air-pump valve 
descends we see v must close, so must ; on the 
contrary, as it ascends both delivery and foot valve 
wili open. All water contains air more or less. 
Tho heat of the steam disengages the air from the 
condensing water, which would rise through the 
exhaust-pipe, and prevent the proper escape of 
steam, besides counteracting its pressure, if not got 
rid of. The air-pump was therefore added Sy 
Watt to his invention of the condenser, to prevent 
the air from accumulating and obstructing the 
engine. Hence its name air pump, its office being 
not only to pump out the condensing water, but to 
keep the condenser free from air. In Morton’s 
ejector condenser the air - pump is done away with; 
power in the rush of steam and water is found 
to be sufficient to carry all the water, air, and un- 
condensed steam into the hot well at once, withont 
the intervention of an air-pump. That the ad- 
vantages arising from the dimin inished reaction on 
the piston uced by the condensation of the 
steam are not altogether to be placed to the account 
of increased moving power will be apparent when 
it is observed that no inconsiderable part of the 
pewer thus gained is absorbed by the cold water 
pump, the air-pump, and the hot-water pump, all 
of w are worked by the engine. Neither is the 
vacuum into which the piston moves so absolute as 
it might at first appear to be. It is not found 
practicable to keep the water in the condenser at a 
temperature lower than, I believe, 100°, and at that 
ane steam is evolved which has a ure 
of about IIb. per square inch, which, after all, will 
still react upon the piston. In comparing, then, 
the non-condensing and condensing engine, it is 
apparent that while the latter gives a much 
amount of moving power with the same rate of 
evaporation, and consequently with the same con- 
sumption of fuel, the former is YM more 
simple in its mechanism, lighter in its weight, more 
ie range in construction and maintenance, and 
much more portable. I hope now that with 
the aid of the sketch you will understand 
the working of a condensing engine. You 
ask for description of a surface-condenser, 
but I am afraid I have taken up too much 
valuable space already. However, it simply con- 
sists in exposing the hot steam to large cold sur- 
faces. Hall’s surface condenser consists of an 
immense number of vertical tubes or pipes placed 
in a large tank. The steam, after being used in 
the cylinder, passes through these tubes. Water 
surrounds these tubes, and is forced through the 
tank in among the tubes. The cold water enters at 
the opposite end to that at which the steam enters, 
thus the hot steam meets the warmer water first 
and the colder last, by which arrangement the 
water is made to carry off as much heat as possible. 
A. PLUCKNETT. 


{66703.])—Algebraical Problem.— The number 
of variations of n things taken r at a time is— 
n(n — 1) (n m 2) 8 C — 7 + 1). 
And of n things taken (- 1 at atime will be 


me — 1) (n —2)..........(m -r + 2). 


or, n—r= 9. 
The number of combinations of n things taken r 
together is— 


n(n — 1) (n — 2) 


and taken r - 1 together— 
n(n — 1) (n ra 2) ccccceee A =r +2 


jr-1 


Hence— 
(en —r +1) 1 — 1 ~ 
L 7 
or n TTT ae 5 
r 
therefore r = 6 and n = 15.—H. H. 
(56705.]—Potter’s Kiln.—My kiln wasa round 


one, built to burn red and fancy ware, 7ft. to the 
spring of dome, l4in. brickwork; dome to rise 2ft. 


ingle briekwork, with ehimney 3ft. Ain. fiue, 
with drawin damper to regulate 

laying in one brick thick from top of dome, to be 
built with four fire holes eq distance 3 
din. wide, 2ft. gin. high from 


the 
spring of dome, and also just under 
wicket, and close a 


wicket to be 18in. wide, and carried 


from the 
The bottom to be built with 
from where the gra 


of kiln, and regulate the firing 
1 e. Townle ill understand; 
not, write to me. The false bottom should be fire- 
bricks, or bricks made of clay 1 part and sand 
1 part. Also the fire holes should be lined with 
firebricks.—S. ABLIDGE. 


[56711.]J—Fulorum.— The weight of bar will 
act through its centre of gravity, which will be at 
middle of bar, so we have 6lb. and 41 b. bin. apart. 
Divide the distance apart by the sum of the weights, 
and multiply quotient by 6 for distance of falcrum 
from centre of gravity, or by 4 for distance of 


fulcrum from Elb. end, thus z in., which 


multiplied by 4 gives 2in. as distance of fulcrum 
from 6lb. end.—ScoTtcH WORKING MECHANIC. 


[56715.] Hydraulic Oapstans.—These can be 
made in various ways, one of which is a 3-cylinder 
engine, driving wheel and worm 5 . M. 
RoaceEss, 21, Finsbury Pavement, E. G. 


(66722.]—Flywheel.— Weight depends on what 
engine has to do ; for instance, if it drives a fan or 
centrifugal pump, it may be smaller than if it 
drives a shaping machine. Say for what purpose 
it is used, and I will try and help you.—S. 
BEECHING. 

56727.I— Besistance Coils.— Ordinary wooden 
reels, such as are used for cotton, will do very well 
for the smaller sizes, if previously boiled in melted 
paraffin. For larger and more accurate ooils, to 
obviate errors through heating, it is better to wind 
the G.S. wire (covered of course) round a brass tube, 
which is then inserted in a little brass box, with an 
ebonite top, the terminals projecting through this 
top.— S. BOTTONE. 


[56737.]— Cutting Iadiarubber Discs.—It 
depends upon the number of discs required, as to the 
apparatus I should recommend for the purpose; 
if only a fow dozen, a tool like a pair of trammels 
might be used, one leg being for centre, the other 
holding the knife. If a large number are required, 
there should be a surfaced table of hard wood, a 
disc to press on top of rubber, and an adjustable 
knife driven by upright spindle and gear, and lever 
to regulate cut. It is against the rales of Ours ” 
to mention names of makers; but if Novice 


will look out my address in Sale Column, I will 


give him full information.—S. BEECHING. 


[56743.)—-L. and N. W. R. Engines. — The 
n dimensions of the Bevere class are: 

riving wheels (four - coupled), 6ft. 6in.; leading 
wheels, 3ft. 9in.; cylinders, 17in. by 24in. Inside 
bearings. Weight, 29tons 4cwt. This class of 
engine was built by Mr. Ramsbottom. The drivers 
much prefer the ordinary Precedent ” class of 
express engine to tho Comoound type. which is 
hardly to be wondered at. The engine 173 ‘‘ Corn- 
wall is, or was till lately, stationed at Whit- 
charch, and worked the traffic between Wellington, 
Crewe, and Manchester.— H. BILL. 


(66745.|—North-Eastern Engines.—I am 
informed that the engines recently built are con- 
structed on much the same general plan as Fletcher's 
express engines, Newcastle-on-Tyne.— WX. JOHN 
Grey, F.C.S., Analytical Chemist. 


156746.]J— A Disagreeable Noise.— There is, I 
am afraid, little to be done in this case. I would 
place under each post of the bed a pad of vulcanised 
rubber, an inch thick, if you can get it.—Os. 

[56746.}—A Disagreeable Noise.—In m 
opinion it is purely a case of conduction of sound, 
not of air- transmitted sound. No padding of 
windows would in any way relieve it. The best 
way is to bed the anvil itself on some elastic body, 
such asa layer of cork, or sheet rubber. Very 
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probably either a sewer, or water, or gas pipes ran 
under your shop, and across to the house in question: 


At any rate, an elastic cushion under the anvil will | poun 


take away the nasty jar complained of—Inviora. 


[56747.]— Governors. To give you all par- 
ticulars and sizes would need at least a sketch, and 
that I could not give satisfactorily, unless I saw 
the whole design of the engine, so that the governor 
could be arranged to suit it. My own time is much 
taken up ; but if no one else deals with it fairly, I 
will, on seeing general plan of engine, do my best 
for you. Boiler: I would refer you to page 221 
reply 66463, where you will find a boiler descri 
for an engine a trifle larger than yours. But if you 
are going to run at 200 a minute with gas-fuel, you 
will find it none too large. For 200a minute 
would also advise at least 30łb. pressure, or you 
will do but a very little work with such an engine. 
Any further details with pleasure, if needed.— 
Invicta. 


(56750.]—Gold Plating.—The best and cheapest 
way would be to coat your steel with lacquer 
coloured with some yellow dye. They must, o 
course, be polished first. They can be gilt; but 
should be previously coppered, and you will be 
astonished how obeaply this can be done if you 
have a quantity. The best finish for steel or iron 
goods is nickel plating.— Os. 

[56750.] — Gold Plating.—To a solution of 
muriate of gold add nearly as much sulphuric ether. 
The ether reduces the gold to a metallic state, and 
keeps it in solution, while the muriatic acid sepa- 
rates, deprived of its gold, and forms a distinct 
fluid. Then make your steelwork bright and free 
from any oily substance, put the steel into the 
ether, which speedily evaporates, Cepositing a coat 
of gold on the metal by dint of the attraction be- 
tween them. After the steel has been immersed it 
should be dipped in cold water, and then burnish 
it, which strengthens its adhesion, and finally polish 
with rottenstone and rouge. Figures, flowers, and 

ifferent devices can be drawn on the steel with 

good effect by using a pen dipped in the ether. 

Ix. 


[56755.]—Magnesia Firebricks.-—I think this 
query is identical in substance with No. 56494, 
t Soapstone Firebricks, p. 200, about which in- 
formation has been asked from America.— Essar. 

[66756.]—Electro-Plating.—As an amateur, I 
never considered pewter worth plating, although, 
as a commercial industry, it is largely done. Have 
you tried di ping them in a weak solution of nitrate 
of mercury? The coating of silver must be very 
thin, as it will then be less likely to strip. Os. 

[56757.]—Steam Expansion.—The height of 
a column of water equal to a pressure of 60Ib. per 


square inch is © X 144 _ 119-17¢t. and ot = 20), 
*. 2g = 64:4, and as the volume of steam to 
that of water at 60!b. pressure is 437 tol, . v 


i1917 x 64°4 X 437 = 1831°3, being the velo- 
0 steam per feet per second into a vacuum. 


[56763.] — Water Analysis.—In the analysis of 
water, it is usual to estimate each base and acid 
separately, and then to calculate the amounts of the 
various salts which are presumed to exist in the 
water. The querist will find an example fully 
worked out in Fresenius’ book on quantitative 
analysis. 70cc. is much too small a quantity of 
water for the purpose.—Wwa. Jonn Grey, F. C. S., 
Analytical Chemist, Newoastle-upon-Tyne. 


[56764.)—Tempering Carpenters’ Tools.— 
This is such a general question, and the back 
numbers and vols. contain so much information on 
the subject, it would be well for the querist to 
search the indices in the first place, and if unsuc- 
cessful, to state what his difficulty is.—Os. 


3 —Tempering Oarpenters’ Tools. 
Tool Worker asks for a good book which ex- 
pains Me right way to temper carpenters’ tools. 

Lock’s ‘‘ Workshop Receipts ’’ (third series) of 
which Messrs. Spon are the publishers, he should 
find all he wante. The book contains much valuable 
information on this subject, and the frontispiece is 
a colour scale for tempering all kinds of tools.— 
BoBADIL. 


156764.]— Tempering Tools, &c.—The best in- 
formation yet published on this and other workshop 
matters is given in a book called the Works’ 
Maniga i Handbook for Engineers,’ by Hutton, 
pam by Crosby Lockwood and Co., Stationers’ 

-court, Ludgate-hill, London. A vey com- 
lete and practical work, different to other 
ks in this line.—A. CoLE. 

[56765.)}—Polish for Walnut Table. Eau 
de Cologne is made with spirit of wine, and has 
taken off the polish. It might perhaps be revived, 
to a certain extent, by careful rubbing with a mix- 
ture of linseed oil and methylated spirit ; but the 
only radical cure is to have it repolished.—QOs. 


. (66770.} —Putty.— Linseed oil and whiting make 
the best of putty ; but before use it does require to 


be well worked with the hands ; if it will not stick, 
it is poran too hard (too much whiting). A 

of putty can be Bongi ag about twopence 
and it must then be worked till quite soft; it will 
not hurt the hands, rather improve them than 
otherwise, and hot water and soap wil] remove the 
last traces.—Os. 


56775.) —Small Gas-Engine.—To “ Invicta.” 
I am very glad that at least one subscriber has 
assisted me to ventilate this matter, and I trust 
more will follow. Replying to your first sugges- 
tion, I certainly agree with you on the point you 
raise ; why all should not participate seems to me 
depreciating the value of concession. At one time 
it was suggested that the decision of the Editor 


I | should be taken, and to be final, as to who were or 


were not, in his judgment, amateurs or who should 
participate. Now, personally, I should like the 
idea of a referee such as our mutual friend, the 
Editor. But would he, without considerable trouble 
be able to say yes or no? Ofcourse, if we could 
ersuade him to act as our arbitrator in the matter, 
should feel more than satisfied. Now, supposing 
that it was arranged thuswise: that the Editor 
(assuming him to be so good as to undertake the 
office) should say—(1) If the applicant was entitled 
to be regarded as a subscriber; and also to fix, if 
needs be, the minimum time he should have so been 
a subscriber. (2) Then I would suggest that it be 
put to the Editor to decide a more important ques- 
tion—viz., whether or not the applicant was, in his 
opinion, in possession of such ample means that he 
could afford to buy a or other engine at full 
price, and therefore should, or should not, be en- 
titled to indirectly get an engine at the cost of 
making only. These are two points which, I fancy, 
are of value, and I think that they are not alto- 
gether unreasonable. It might be even arranged 
on some coupon system. But, doubtless, this will 
evoke further remarks of value. Now, I know the 
only dangerous point on the other side, and it is 
this: that no patentee, or company, or manufac- 
turer would be likely to throw open or give use 
to any but those who they are assured would not be 
cash buyers otherwise. And hence my wish that 
such a aig be referred to and definitel 
settled by the Editor, say. Farther stil 
persons in trade, and wishing to use the 
engine for daily trade purposes, are hardly 
on the same basis as an amateur requiring the en- 
gine for his own private use, because a tradesman 
can, as a rule, afford to buy an engine in the usual 
way. I don’t want to say more on this, as it may 
rhaps raise difficulties; but what I do wish is to 
Belp amateur mechanics, or those taking an interest 
in mechanics, and who would therefore hail an en- 
gine with delight. Now, on the last paragraph of 
our friend Theo's communication there is no 
doubt that it is quite possible to make an engine on 
some already expire poo: but the only one of 
any real use is that of Lenoir, of 1860 and 1862. 
His was the first engine of real practical use, in 
my opinion. Now the construction of such an 
engine would be far beyond the usual amateur, as 
the boring and pattern-making is very complicated. 
I have had placed in my hands for perusal a quan- 
tity of information in the shape of letters from the 
actual constructor of the Lenoir gas-engine in 
England, andI must say, that although I respect 
it as the first practical engine, yet very little seems 
to have sufficed to put it out of order. As I am 
not sure, speaking from memory, whether Mr. 
Wenham’s engine was before the Lenoir, I men- 
tion this, as in that case not desiring to in any way 
ignore the moot produa by the former gentle- 
man. But both Mr. Wenham’s engine, I am told, 
and the Lenoir, I know, make a good deal of noise 
in working, whilst the motor I want to get into the 
hands of my brother amateurs runs as silently and 
stea as the Otto; and I want to get for the 
general good the best to be got. Besides the Lenoir 
there, ars lots of expired patents; but I do not see 
a single one that would be suitable. Not only so, 
but I differ from Theo on the potat o. 
consumption. Surely it is worth some little trouble 
to get an engine burning, say, only three farthings 
or a pennyworth of gas an hour, rather than accept 
one burning say, 4d., with Psi lots of bump 
and other noises. And it is the silent running of a 
steam-engine that is one of its points for an 
amateur; thereforé our gas-engine ought to be 
equally silent. Many of us want to place them on 
perhaps upper floors, and absence of bump and 
noise and vibration are then indispensable. My 
reply has already reached such an inordinate 
length, that I cannot now say more than that J 
trust we shall hear more on the matter.— IxvIorA. 
[We could accept no such responsibility as is 
suggested. Moreover, this discussion fast 
bordering on an advertisement, and any such co- 
operation as is sought must be sought in the 
ordinary way.—ED.} 
56776. ]—Eleotro-Motors.—To Mr. BOTTONE. 
I should strongly advise you to address a query 
to Mr. H. Jones, through the medium of our paper, 
on this subject. His experience with these motors 
is far greater than mine, and therefore more likely 
to be serviceable to you.—S. Borrom, . ` 


un 
stiff, left for a day or twoto sweat, as wo oaned iS 
then worked again with dry whi till 
again: treated this way about every couple of days 
for about a fortnight, then you will have 
putty—the kind you will not be able to buy at the 
oil and colour shope, as it is “mill” putty that is 
sold, made up of all sorts of stuff. J. A. P. 
F ab be the of A. 
and B. tively, and c the length of the circum- 
ference of the circle. Then, when they-meet, A. 


e ae 
has gone a distance 3 and when A. again over- 


takes B. he has gone a distance o + 22° 


a+b 
fore, wo have 5 («+ 226) = @0; whence 
@:6::1 + ¥2:1.—Easr ANGLIAN. 


[56778.]—Oircle.—Let C = the circumference 
of the circle in feet. Let a and 5 t the 
number of feet per minute that A. and B. can run. 
Since A. and B. can run (a + b) feet in one minute, 


ee 8 ; 
this will complete the circle in 5 minutes, and 


A will have ran 40 feet, and B SC toet. 
a+b a ＋ 6 


Now, by the conditions of the question if A. reverses 
his direction he will overtake B. after traversing 
( + ES feet; but in the time A. runs this 
distance, B. in order to meet him at the starting 
point, must have run over the distance formerly 


. There- 


traversed by A., or-. C, feet. 
a ＋ 6 
aC X 2 ac . 
Therefore, (C + 8 5 =ò 
C C a C 
er, 2 f oaro) 
By 8 
.. a 4 246 + 59 = 2a 
„. 4 T aN 
oe b = a (y2 — 1) 
.*. 4: 5:: 12 2 — 1 
J. C. KELLY. 


[56778.]J—Oirole.— Let O be the starting point on 
the circle, and 0 the angle which B has moved 
through when B meets A. Then A has moved 


through the angle 2 r — 0. Thus we have, if A 
and B stand for the speeds of A and B— 


A 21 0 

B ð % % % % % %% % % % „% % %% „% % %% es (1) 
Again by the question— . 

A 214 (27-0) 

B = “a ae @eeceesegeuce (2) 


These two equations give the value of 0 by a 
quadratic as— — 

9 = 24 2). 
Since A is supposed ter than B, we take the 
minus sign. So that we have from (1)— : 


—L. EDMUNDS. ef) 
GL beta srg 2a be the length of 
of the straight lines, so that a is the distance 

of their extremities from the point of intersection. 
Take this point as origin, and the straight lines as 
axes, then the points 855 O), and (O, J — 


4 the 
are contempo sitions 
co-ordinates a C at the 


of A and B; an 
same time are given by 


N 


* 


i 
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C 4(2* + y?) = as, and this represents a cirole | to an u 
whose centre is at the origin, and whose radius | edge of 
is 2E a : be no tilting of the cube in either case, this makes 


56779.]—Problem.—Let æ1 be the co-ordinates 
of the point c, and let æ1˙ be the lengths O A, OB. 


that it ma 
purpose ? 


of friction, or the ratio of the friction to the pres- 
force, P, is pulling at the mass with an upward in- 


is its weight, W, minus the one tendency of the 
upward-inclined P; that is W—P sin. 0. But the 
resistance of the friction is this pressure multiplied 
by the coefficient of friction—that is (W- P. sin. 
9 k; the resistance is also P. cos. 0. Equatin 

ese, a slight transposition gives us P (k sin. 0 + 
008. 6) = W & (equation A). Now that P may be 
a mininum, as desired, & sin. 0 + cos. 0, must be a 
maximum; therefore its differential (k oos. 0 — sin. 
0) d 0, must be zero; whence & cos. 0 = sin. 0, and 
k = tan. 0; or the required angle is that whose tan. 
isk. Now, expressing sin. 9 and cos. 0 in terms of 
k, we easily get from A, P = W sin. 0. In the pro- 
posed case of stone moving on stone, E is just about 
"5, as a fair average value; and therefore 0, the 
angle required, is the engle whose tan. is 5— i. c., 
263° very nearly; and P the force 9 is 
W sin. 263°, or 447ib. nearly (W'being 1,000). For 
wood on stone, k would be about 42, and 0 about 
23°, and P about 387lb.— DUBLINIENSIS. 


Thus we have— 
4 2 + "8 =a? 
where a is half the traverse. Now 2z = 2’, and 2y 
= y’ by the figure. 
ee 4 + 4y? = a? 


2 s` 2 s 
vere (i) 


Henee C describes a circle with O as centre and 
radius equal to half the traverse..—L. EDMUNDS. 


| la —Oamping Stoves.—Certainly 


and— 


[66787.] — Drilling Rough Plate-Glass.— 
Small holes in plate-glass, rough or otherwise, can 
be drilled with a drill of the ordin diamond 


ou 
e methylated spirit stove far . to 
any o Pora stove in any open poa or manl 
speak from . of many sorts. 

The spirit stove heats mu uicker than the oil. 
The ers want no attention, and, above all, 
our utensils require no outside cleaning after use. 
ere is no unp t smell even in a small cabin. 
The fuel is any mor costly, but you require 
less of it. There is this drawback—that you cannot 
replenish your stock in 8 villages. 
You are right in having two stoves, and I include 
two kettles in my canteen. If you want a amp, 


holes a drill formed of a copper tube of the dia- 
meter of the hole desired, with the outer ed 
bevelled. When in use it has to be wetted wi 
emery and water; it must be mounted in such a 
fashion that emery and water can also be put in- 


- have one with a duplex burner, burning colza oil ; side. This method is the safest, as there is no 
but I have discarded mine altogether, as it] danger of cracking the glass. The drills must be 
only makes the boat a rendezvous for all the in- | always driven at a high speed, with little pressure 


on the glass.— E. GRaVENSTONE. 


„ Battery.— The blocks 

are probably exhausted, and if so, it would be better 

to purchase new ones than attempt to repair the old 

ones. Or the carbon terminals may be corroded, 

and so prevent the passage of the current. Scrape 

on the corrosion (if any) with a file or a knife.— 
OBADIL. l 


[56789.]~Klinkerfues’ Barometer.—If you 
have not another Klinkerfues handy to compare 
with, you may set your instrument by an ordin 
a meter. Divide your scale by ink dots. into 
transit it would be es 2 pans | three inches, 28 to 31, and you can easily get an 
and kettle fit one into the other. I got a tinman | approximate position. It will not matter that this 
once to make forme a small “cuisine” for spirit, | is not exact, for the t value of the Klinkerfues 
with paz (for frying), saucepan, and kettle, the | weather-glaes is not its ent record, but the 
lamp fitted into the kettle, these into saucepan with | forecast afforded by the index change from a known 
frying; pan outside, for one persori s use; but the | position to another within a certain period of time. 

t” was coveted by a cousin-canoeist, and I had | The range of the Klinkerfues is more extensive 

nee Ea practical trial * 15 E hope yon. w ony fhan tat of ga 8 so that the 

as much pleasure ou your g an o must no expected to together.— 
ing-out trip as I havehad on the three or four J. K. O. iid ki 


which avo taken.—CÆSAR. 
UNANSWERED QUERIES. 


[56782.]-—Marking Bone or Ivory.—I have 
seen toothbrushes marked with ordi steel 

The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list,and if still 


unches, the punches being blacked in a smoky 
danse, care being taken not to draw the temper.— 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 


they can for the benefit of their fellow contributors, 


within sight.—W. M. J. L. 
[56780.}—Oamping Stoves.—Having been on 


camping-out trips I strongly recommend a 
stove as the most all-round useful 


square stove served us very well; we also had a 
very small spirit stove as a su 
to boil an egg. For com 


_(56783.]—Steam SBrake.—I recollect some 
years ago riding on the footplate of an engine, I 
think on the Paris, Lyons, and Mediterranean 


Railway fitted with this brake. It certainly seemed | 56067. Surfaces, p. 112. 
to answer well, and I understood that a seve: Egyptian Troop Boats, 112, 
8 ewers, š 


number of oppa were so fitted. If I recollect 
aright, one wback was that so many points 
needed attention, that perhaps for that reason it 
was not generally used. For instance, the regulator 
had to be partly opened, I think, and a valve closed 
so that air was drawn in from outside the smoke- 
box, whilst the water-jet had to be turned on. 
Then, again, I recollect that at one place the brake 
was nearly useless. As the full 35 must be 
applied, or nothing, the wheels slipped so much | 56460 
on a greasy piece of road, that we to resort fo 
the tender brakes. In these days of continuous 
brakes, such a retarding agent is not as simple as a 
steam brake on the drivers. I trust some other 
contributor who has seen the system at work will 
also reply.— INVICTA. 


[56786.]— Mechanics.—“ Dumbuck” does not 
make it clear whether the force, P, is to be applied 


. Silver Watch, 113. 
Gas Engines, 118. 
Four. footed Birds, 118. 
Wutchwork, 118. 
Geometrical Conics, 113. 
. Boldering Lamp, 113. 

. Gramme Dynamo, 118. 
56308. Secondary Battery, 113. 


- Observatory, p, 200. 

- Locomotive History, 200. 
Boiler Tubes, 200. 

. Impure Iron, 200. 

. Solar Eclipse, 200. 

. Wooden House, 200. 

. Jacket Pan, 200. 

- Soapstone Firebricks, 200. 

- Mineral Customs of Derbyshire, 200. 
. Bellers’ Screw Thread, 200. 
Linen Manufacture, 200. 


corner, or to the middle of an upper 
is cube of stone. However, as there will 


no difference whatever. His question is—At what 
inclination to the horizon must the force act, which 
is dragging the mass along the level floor, in order 
be the least force sufficient for the 
e answer is: The required inclination, 
or angle, is that whose tangent is &, the coefficient 


sure of the mass moved. To prove this—When a 


clination, 0, the pressure of the mass on the floor 


the best kind of pianoforte tuning 
VanpuaBa. 


will be g 
rows of keys, the fali required, and 
used 


QUERIES. 


— . — 


156794.]J— Storage Batteries. Will any of your 
electrical co ondents tell me how to make 
batteries with lead latei for storing electricity, fot 
lighting purposes, gi , if possible, sketch of same with 
connections, size of plates required, and number of 
cells for 30 20-c.p. lamps? Would the lead that comes 
on tea-chests do br same, as I have a large quantity by 
me ?—Ax OLD Sunscaisss, Walsall. i 


[56795.|—-To Mr. Wimshurst.— Would Mr. Wims- 
hurst kindly explain the inductive action carried om 
between the revolving disos of his influence machine! 
Also what action is carried on by the so-called 
neutralising rodsand brushes, upon the brass 7 
and if not trespassing o 15 coal. moe i 
and therefore a charge, obtaine e H 

i were connected to an i ted prime 


is rods insula 
8 conductor, the same being at one end of the frame work! 


(66796.]—Boiler Query.—To “ Ixvicra.”—I have 
a wrought-welded iron boiler, din. square, 20in. high, 
fin. thick plate, by me, and as I want to con e 
same into a steam boiler, I shall be glad if“ Invicta 
will kindly give me the it is safe to work it at, 
also the size of bore of cylinder that it is capable of work- 
ing. I may mention that it was made for a high-pressure 
range „and that it is new. Also I should be glad 
if he would give me the diameter of the safety-valve, and 
the length of lever ?—R. Huanx. 


56797..— Lamp Wick.—Is there such a as an 
1 wick? Would asbestos answer I Bacx- 
WOODSMAX. 


66798. )—Filter.—Can any of ours ” kindly assist me 
r required to filter 
a stream of water, running in a flume, that has only a 
fall of din. in 400ft.] Size of flume, 10in. by 12in. A 
constant flow of water is required for five months, during 
which time the supply must not cease for more than & 
few minutes, At lower end of flame the water is a little 
over one third the d of flume, or nearly 4in. gop 
by 12 wide—some reliable and inexpensive 
wanted. A fall of ten feet at lower ead of flame can be 
utilised for filter if required.— Bacxwoopsx AN. 


66799.)—Sand for Cores.—Willsome reader kindly 
t kind of sand to use for cores for brass 


me w 
bushes, &o. ? in the country, I have no oppor- 
tunity of bu ht sort; but th 


ought, perhape, a8 
vise, 


there is plenty of sand about, I might with a little ad 
mix some that will answer.—G. G. 


ger rer ar rere eg e 
naen 
any or your musical correspo 3 “ied 


56801.)—Organ.—A reader of the Enarisꝝ MECHANTO 
ibe plaa to keow at en quanti o 
that w an à 
aa a the apparatus to be 
under the circumstances ?—A. H. F. 


[56902.]--Shunts.— With the shunts 926 a 4 
are the currents in the galvanometer when any two of 
the ae and when all three, are in circuit together 1— 


easurements.—I hope Mr. Wright, of B. Hampstead, 
will give us a furth teres 
formule. I see he promises to do this at the end of his 
letter on 429, Vol. XXXIV., but I have looked for 
it in vain.—GLArror. 


(66804.)—Fifteen-Lighter Dynamo.—Will Mr. W. 
H. Eaves kindly give me dimensions of armature, armatare 
rings, field-megnets, &c., and quantity and size of wire 
for constructing a dynamo, similarto the one he is at 
present describing in ‘‘ Ours,” but to light only 15 lamps 
instead of 30? Ishould also like to know re: nce of 
wire on armature and 5 also pamper of volte 
and ampères the machine will give at the proper 

and adn ber of extra lampsit will light fora short time, 
without heating ?—ELECTRIOITY. 


56805.]— Torrigelli Barometer. — Can anyone 
8 oe with the letterpress of the Torrigelli dial, 
with the respective tenths or hundredths at 

which each variation should be placed !—R. Hanan. 


156806. Foci of Lenses.—Will some of “oura” 
kindly tell me how to find the focus of any 
glass? Are concave do., and achromatic, found in the 
same way? How are achromatic lenses separa and 
what kind of cement is used to join them ?—Ienonaxt. 


56807.]—Buttone and Buttonholes.—A Hint 
40 the Inventive.— The button has not yet been 
invented, and that plague of life still afflicts us. The 
truth is. inventors are on the wrong ; what we want 
is a buttonhole, not a button. We out a hole to hold the 
button, and then have to fill up the hole with the end of the 
finger, and so prevent the passage of the button; with 
what result to the temper is too well known.— VEIB Sar. 


56808.] — Aloohol.— Can any reader of ours” 
uindly i me a rough test for the proportions ina 
mixture of alcohol and water ?—CaHexicus. 


[56809. |—D ofor Arc Lights.—To Ma. W. 
H. Eaves.—Will you kindly say what amount of wire 
should be wound on an armature, 8 to that of your 38- 
lighter, but 12in. external diameter, and 12in, long? 

o size and quantity of wire for F.M.? The machine 
is to run two arc lamps. What will be the probable 
strength of each light 7—E. K. S. 


66810.]—-Stamp Duty. — Will Mr. Wetherfleld 
nics say if an account or poor rate paid by cheque and 
indorsed paid by cheque, is legal, wichout adding a stamp 
to such receipt or rate? Is it absolutely necessary to use 
two stamps for one transaction, one on cheque and one 
on receipt J. C. 


(56811.]—Surface Oondenser.—To IXVIiorA 
AND Orueas.—I propose to fit up a low-pressure engine, 
not over Ab. steam pressure, and use surface condenser. 
Will you please describe best form and size of surface 


JUNE 12, 1885. 


ENGLISH MECHANIO AND WORLD OF SUIENOE: No. 1,055. 


333 


condenser for -h. p., amount of cold water hour 
and size of tank in which condenser is placed? It wit 
be supplied from rainwater cistern. ‘Also give s‘ze of 


engine cylinder, and air-pump working at same speed as 
engine ? Your full answer will greatly obige —Sarz 


(gauge) tube, and as carefully inserted aipiece of iron wire 
without touching the glass, and withdrawn it a ’ and 
in nine cases out of ten the glass, though remaining un- 
touched, will fly into several pieces, generally with a 
B elit and several transverse ones. Why !- C. 
BBR. a 

[66614.)—--Hot Foods in Hot Climates.—Why 
are curries, &c., partaken of by people in hot climates! 
What physiological effect have they to make them so 
sought after and consumed ?—C. Bonzn. 


West —Tank.—Will some of my brother readers 

r the following and oblige? Given a tank of 3ft. 
deep filled with water, the level of which is 10ft. above 
point of discharge; required to know whether tank 
would be emptied quicker by a Ijin. outlet pipe in 
bottom, or by a siphon, same size, starting near bottom 
passing up to water level and then down through bottom 
tank as before? Discharge to be started by a valve in 
both cases.— PLUMBUM. 


[50816.)—Tables of the Planet Veaus.—Will 
„A Fellow of the Royal Astronomical Society’? kindly 
iaat Vecius, containing extasinity’ cha exaation ct the 

enus, con uation of the 
centre for each degree of the planet's orbitt—J . H.T. 


(56817.}-To Mr. Wenham.—Would Mr. Wenham 
kindly pa lish the way Andrew Muir's link was fitted 
on to slide rest, so that the screw nut could be shifted 
on to different places on the guide screw of a screw- 
eu lathe, and how the nut was lifted out of gear !— 
Wa. Jas. Bnowr. 

(56818.|~ Spherical Aberration.- In large object- 
glasses of telescopes in which the crewn and the flint 

lass lenses are scparated, does the alteration of the 
Sistance between 5 is 3 ns correct ie 
chromatism, also any change spheri 
aberration 7—D. T. R. 


(56819.)— Pickle for Brass.—I should be obliged to 


of brightening them, or the procees they haverto cons 
jacquering 7—J. H.D. 


(56820.]}—Commiuttator.—I am acturing a 
` sper ‘coil, primary, two turns No. 18 silk-covered 
copper wire; secondary, 4lb. No. 40 silk covered wire. 
Is a commutator necessary for the above, if so, what is its 
use ? The secondary is put on in eight di ; is this the 
right form and e up for the coil to give a lin. spark 
with three l1-quart bichromate cells? I hope that some 
s our brother readers will favour me with a reply.—B. 
A4cons. 

ie of a treatise on methods of cleaning and separating 
name of a on m ofc 
seeds, if such exists, treating the subject dotk 


y and practically 7— SAAT. 
(56823. Small —To Mer. S. Borroxs.— 
Having a dynamo of the typé described by 


1 No. 1,007 of the E. M.“ Will you tell me the 
size and quantity of wire for it! The armature is Sin. 
external and 5jin. internal diameter: 2iin. broad, with 
sixteen ; the spaces for wire are 2}in. long by zin. 
broad by Im. deep. The electro-magnets 7in. long, by 
ljim. in diameter; the electro-magnets are wrought 

and screwed into the pole pieces.— Box Bow. 


|56823.)—Steam.— Will any reader show me how to 

get the cubic inches of steam in the cylinder, and the 

quantity of water, in cubic inches, to condense the above 

with ? The steam cylinder is 82in. diameter, 6ft. stroke, 

on piston 85lb., cuts off at 2-10 the stroke, 

of pump Win., size of injector pipe 5in.— 
Yooxe Ern: n. , 


5 Work. Would any reader kindly 
orm me how to fasten ruby pin in roller ? and obli, e 


(56825.}—Mechanical Questions.—Will any of 
the readers of Ours ” oblige by working out the answers 
to the ae iwo mr . 5 end 
they oblige astuden beam o supported 
at each end, is inclined at an angle of 6odeg. to the 
horison, and is loaded at the centre of its length with a 


156826.]—Loss of Power.—A weight of 4 ten is 
moved on well lubricated cast-iron plane surfaces, such 
as the V grooves in a planing machine, and moves to and 
fro threugh 4ft. two double strokes per minute. 
Estimate in-foot pounds the loss of work in moving this 
meas and bringing it to rest, and in overcoming the 
friction of the rubbing surfaces, —BTUDENT. 


(66627.]—Large and Small Ohilled Bolls.— 
Will any reader uf the Exo.ise Mucuamic oblige one 
Aoubtsul with the proportioas of metals for the above, 
to piye cn Trom i . to Zin., and if it is right to eet 
chill moulds sslant in casting ia Coxstawr Reapers. 


(56828.]— Hot Water Pipes.— You ba ve an ordinary 
flow and return pipe running along a landing one above 
the other,a certain distance above the boards, i.e., not 
under the fluor. Now can you dip these pipes in order 
to get past a doorway that has ne step, provided the 
relative position is the same where they go under the 
Ddoards, past the door, i. e., one above the other? S. F. 


[56829.] — Paraffin Lamps.—To Me. Postie- 
THW alTs.—I have reaa your letter re Paraffin Oil Lamps 
in the noris MSsonAAIo, No. 24966, with much 
interest. Soon after the Silber lamp came out, I tested 
it against the Duplex and Capt. Doty’s burner. I regret 
to say I have since lost the notes I then made, but dis- 
tinctly remember that I then considered I obtained more 
light from the Silber than either of the others for the 
same money, that at that time the Silber cost 4d. 
per hour, theoil, I think, costing 2s. 6d. per on. My 
object in troubling you with this letter is to beg that 
you will give us the results of your ents, and a 
description of the lamp of 220. p., that you can burn 
continuously ifor 183 hours. I use a c-lantern 
with oxycalcium, and Newton three-wick leam 
lamp, in which, by the way, I always think there must 
be lous of light from the faet of the three wicks being all 
set edge on.”—E. E. Morrronp. 


|56830.]—Pianoforte Making.—To Me. Davres. 
In Vol. XXVII. you wrote some articles on How to 
Make a Pianoforte.” Will you kindly answer one or two 
queries? In article II. you describe the bellying of the 
soundboard, but there is nothing said about the back of 
ditto. I supposethere isa back, or is not one wanted ? 
Then, again, is there nothing besides the traverse bare to 
support the soundboard, and do they (the bars) rest on 
the bracings at the ends or not! Sarely the thin sound- 
board would not bear the downward pressure of all the 
strings. I cannot get the first article, as the number is 
out of print; so would you give me the sizes of the frame- 
work, andthe manner in which put together! Is there 
any bracing required betweea the two outside bracings ! 
—A Piasoronrs. 


CHESS. 


— — 


Ar Communications for this department mant be 
addressed to J. Pizzoz, Langley House, Dorking. 


PROBLEM DCCOCKLIIL—Parsrinpzn. 


EV 


White. 


(7+6 
White to play and mate in two moves. 


BoLoTION TO 941. 


1. B-XBS5 1 n 
* ai 0 An i 0 
2. Q, R Bor Kt mates. 

(Eight variations.) 


NOTICES TO CORRESPONDENTS. 


Connzor solutions to 940 by J. A. Miles fine 
blem), G. T. Stringfellow, T. L. Robins, A. A. B. 
use (very fine), F. O'N. H., I. H. (but main variation 

1. K-K 3, not given). 


To 941 by J. A. Miles (a block of the old type, ana koy 
move very stale), G. T. Stringfellow, Streetgate, A. W. 
Orr, A. A. Lecluse (ingenious), Rev. W. Anderson (Old 
Romney), R. F. Sunderland, I. H., J. E. Piper (the best 
that has appeared), R. A. Bennett, 8. L. Chivers. 

To %2 by E. 8. (admirable) and Rev. W. Anderson 
(Old Romney). 

I. H.— Of course you start at a disadvantage ; but it is 
impossible to foresee the result yet, as there are several 


problems to fol‘ow, therefore we recommend you by all 
means to compete. ' 


F. A. Vincent. —You have probably noticed that the 
problem 18 quite correct. 


J. M. ( ), awp F. B. Wzss.—You have over- 
looked in 941, that if 1. Q takes P, Kt discs. (ch). 


C. W. Last.— Game received with thanks, 


White. 


Every Workman connected with the Building 
Trades requiring a Situation should advertise in “THB BUILD- 
ING NEWS.” published every FRIDAY, price Fourpence, at 332, 
Strand, London, W.C. 


“THE BUILDING NEWS” is the Principal Journal rep 
senting Architects and Builders, ard has the larguat circulation of 
any Professional Journal in the kingdom. 


Every Workman should insist on seeing “THB BUILDING 
NEWs"' every week at his Club or Ceffve House. He will dnd 
more Lists of Tenders for new work in it every week than in 
ay similar paper, and can thus judge where werk is likely to be 

He is alao specially invited te make use of Intercommunlea- 
tles if he wants to know anything about his trade; to write to 
the Editor if he has any suggestions te make, and to advertise in 
the paper when he wants work. 

The charge for Advertisements for Situations is One Shilling for 
Twenty-four Worda, and Sixpence fur every Eight Words after. 


ANSWERS TO CORRESPONDENTS. 


— 


„A4 communications should be addressed to the EDITOR 
of the EO IA Mrcuanio, 382, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to w the 
replies refer. 8. No is made for 
queries, 
addresses 


information throu 
to correspondents, under cover to the Editor, are not for- 


warded, and the names of correspondents are not given 
to inquirers. 


%% Attention is especially drawn to hint No. 4. The 
arrora to iaram Tories, saa replies 16 meant for 
6 eral good, and it is not fa occupy it w 
Gona euch as are indicated above, which are only of Judi. 
vidual interest, aud which, ff not advertisements in them- 
selves, lead to replies which are. The“ Sixpenny Sale 
Column” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The follo are the initials, &c., of letters to hand 
to oo evening, June 10th, and unacknow: 
elsewhere :— 


Monzis Conzy.—W. Ryan, C.E.—Bausch and Lemb 
tical Co.—A. J. Herbert. Centaur @ Co.--W. 
unro.—J. Parne)).—J. mM. Chad wick. 0 T, Lewis. 

Richardson. — G. M. Heaven — W. Jease 

Lovett. — Tiller. -D . Booth.—renwith.— .—Num 

Skuli.— Isaae W. Ward.—F. A. M.—Wild Rushes.— 

Alexander.— Rosicrucian.—W. Bundy.— W. R. A.—G. 

—W. H. 0.—Rev. Jas. Pearson.—Bouciiers 
ies Ee LA Follow of the Ropal Asto- 
— ihe yee nd ow O 
nomioal 8 E 


A Constaxt Reaper. 


(Steel such an is ased for making 
files or drills will 


answer. In what way does your 
fail? Do use a lubricant, such as water, when 
boring ?)}—PLoppzr. (Joy's valve-gear has been ex- 
lained many times in our columns. You will find an 
ustration of it as applied to a locomotive in No. 954.) 


—C. Bevin (You should have stated whether you 


0 pp. 
91, 111, 187, 288, 808, 468, &o.)—OuBa Jorgos. (Query 
2 od ta inated interest” Taere ie nothing to 
8 F general description of the 
nals. (For 
p o. See also the indices. our 


see p. 225, : 
should have asked for specific information, as it 
le to in order to pos- 


cult work, to be practice. The work 
must be as hot as can be , or rather hotter, and the 
pee eae over tua mme piace a 
ecipes for making uer have been D 

given j but it is cheaper and better to bu — 
. E. Parrnason. (It isa male specimen of the cock- 


and deposite her eggs, which soon hatch into little 
white that commence at once an attack upon 
the roots of wheat, potatoes, and almost a 
thing vegetable, which lests for three years, when the 
de have grown to a considerable sise, and almost 
urst their skins with fat. At the end of three years 
and commence the metamor- 


A 
with the grubs is known, a: they bury them- 
3 M to keep nt of the reach of any 
iosecticide. “Books, however, dig them u 
the plough in search of them. 
ever, be 3 pisciog a cloth under trees in- 
fested with them king 
on th 


the branches, em 
ust 
y posing 

leaves.) —Anrirr. (It is beat prepared by 
heating nitrate of ammonia. See a textbook on 
chemistry, or the indices of back volumes. It is useful 
as an 5 should not be played with.) — 
H. B. (The is—Secretary, Science and 
t, South Kensington.)— BunonAX. (The 
instrument is worked by a in the usual manner. 
The coin simply releases tent by falling on a 
lever, and is iteclf tested by the size of the slot and by 
the fact that it moves the lever, to do whioh it must be 
up to weight.)—Lomur. (Tou must let a medical man 
examine it.)—IaxosasT. (It seems simple enough, and 
the defects are probably only in the aces in contact. 
Toe falling a'm is, we presume, insulated. 
Ham, (Itis known as Lucas’s ox, and you will 
fina all about it in Vol. XX VL. with illustrations. See 
p. 532, that volume, for instance. If you try again, 
you will find that the fitting is not accurate, and that 
a equal to one square inch is uncovered.)—Astox | 
ow Rinses, (It is indiarubber mixed with sulphur and 
vulcanised ex the influences of heat and pressure. 
Steam supplies both heat and pressure, as in the den- 
tist’s vuleaniser.) -F. Haske. (Yes, the broad gauge 
was in use on the Metropolitan Railway when it 
. The line was laid with both gauges.) -G. 

MrronzII. (Bee the article on p. 293. Any reduction 
- of pressure pute all the brakes on. Ifa brake cylinder 

is injured so as to be inoperative, it is cut out of the 

system by turning a tap. The arrangements and the 


can, how- 


)—Norrisa- 
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mode of wor 
volumes.) — R. 
will find all we know about it on p. 279, 
volume. 
ut lang it.) (Y be ti 
u —ENGINEER. ou can be appren 
the sum named to a mechanical engineer; 
be advisable to seek a shop in which they do 
repairs as well as make engines.)—Turx. (If 
would only laok through back volumes you would 
ample information about French polishing. Bee pp. 
175, 227, Vol. XXXII., for instance. You might wait 
until such a query reached the U.Q. column, for it is 
tolerably certain that it has not been answered because 
so much information on the subject has been given 
before.)}—G. M. H. (See indices. Electric bells are 
scarcely novelties nowadays, ana yon o get the parts 
from any of the dealers. )}—Poor (The only thing 
that can be done is to obtain the best medical advice. 
We do not know of any institution for such cases.) — 
Jams R. Hunoar. (We do not remember the con- 
versy,” and would advise you to consult an ophthal- 
mol if there is an the matter with eres) 
—AmatEurn Bruner. (See indices, or p 877, Vol. 
For illustrations of the l press and plough, procure 
a list from the makers. No. 388 contains a press, 
and No. 618 a plough and stitching frame in an article 
on Amateur Bookbinding:)—A Sisrza’s Farzwp. (Itis 
a hard case, but you can do nothing if your sister is a 
consenting party; or if she is not, you are equally 
powerless if she is over 18.) Oxx ix a Fix. (It can be 
stamped at any time on payment of a al penalty. The 
Sopy Or apo by the apprentice need be stamped 
at all.)—S.8nTn. (You will have to send it to the 
makers; but you save time and m by throw- 
ing it away and getting a filter with an animal 
charcoal or spongy fron block accessible at 
pleasure, so that it can be scrub or scraped clean 
once a fo ht.) —ALD IAT H. WILLIAMS. (You should 
have repeated the query. If it has not appeared this 
week, and has not been replied to in this column, it has 
either not reached us, or is against the rule of ‘‘ Hinte 
to Correspondents No. 4.) 


Zi oe * 


D SCIENTIFIC. NOTES. 


, 


USEFUL 
„i i ‘ $ 8 4 ‘ 
Verbascum for Consumption.—From time 
‘immemorial verbascum has eny: - considerable 


N „ bana or tke 
em erence s leaves o 
V. 3 


er peus. They use 100 es 
of fresh leaves or 30 of the dried in a litre of 
. fresh goat’s milk: this mixture, allowed to mace- 


rate for ten minutes, is then filtered, sweetened, and 

drunk warm. Two or three litres are consumed 

every day. Dr. Quinlan has tried this treatment 

for a period of two years in 127 patients. He 

believes that in the premonitory ard pre- tuber- 
‘ cular ” stage of consumption, the remedy sees 

curative and nutritive properties more marked than 

those of cod-liver oil, and nearly equal to those of 
koumiss. The increase of body weight is certainly 
due to the verbasopm, since the milk alone does not 
yield the same results. The remedy effectuall 
relieves cough, checks diarrhoea, and alleviates 
the symptoms of consumption except: the sweat- 
ings. © leaves, smoked like tobacco, relieve the 
ty) Soper of irritation of the respiratory passages. 
— cet. 

Metre v. Yard: Kilo v. Found. — Writing 
in an American journal, Mr. Coleman Sellers says: 
“If a bar of ordinary forged iron be planed up 
to measure lin. square, and the bar be one 
English yard long, it will weigh 101b., and 
the tenth of such a bar will weigh lib. more 


accurately than will the ordinary litre of 
water weigh 1 kilo. The lish engineer, in 
© uses shapes of 


these or of iron, knows when pes 
er iein poeni section, that 1 of 

eir weight in s yard gives © area 
of the section, and this cae admirable incident will 
long fix the desirability of the present unit of 
England and America.” 


Wrræ the object of producing manganese copper 
in a readier and less expensive way than at presen 
Mr. G. A. Dick melts pure copper in a crucible 
with ferro-manganese containing a percentage 
of manganese, and in the presence of silicium. 
When pouring out into ordinary moulds, the 
manganese will be found to have combined with 
the copper, and the silicium with the iron, the 
latter fo a layer upon the manganese copper. 
The greater the amount of silicium present the more 
‘perfect is the tion, though even so small a 
uantity as 1 per cent. of silicium as com with 
e manganese present suffices for the desired effect. 
In some cases the ferro-manganese contains in 
itself sufficient quantity of silicium to produce the 
necessary reaction upon the iron so as to set the 
manganese free to combine with the copper. 
Se ee ee 


Epps’s Oocoa—Grateful and Comforting :—* By 
a thorough knowledge of the natural laws which overn the 
operations of digestion and nutrition, and by a careful applica- 
tron of the fine pre ee of well-selected Coc Mr. Epps has 
provided eur break tables with a delicately Daroud. bever- 
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New hand-power radial Bench Drilling Machine, 
takes 3ft. diameter. self-acting variable feed, quick return, in- 


err lat charged. Offers invited. Hu AT RINA VII, Bishop Auck- 
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“English Mechanic,“ 216 numbers, Volumes 
XXIII. to XXXVIII. (sume volumes complete). Exchange fo: 
any of volumes XIII. to XVIII., or offers.—Jamzs Mon eon, 
Ramsgate. 


7in. by bin. Rigid Bodied Camera, with good rack- 
work Portrait Lene. Will exchange ifor Urguinette ; must be 
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Electro-Motor, Chaster's form, armature 3in. by 
liun., YET pow erful; suit small Jathe or fret saw.—J. S, 4, Oak- 
street, Radcliffe, near Manchester. 

“ Knight's Mechanical Dictionary,” complete, 
supplement to date, 10? 7d. parts. Offers in exchaage,—G. 
Macxiz, 2, Colling wood-street, Newcastle-on-Tyne. 
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Microscope.—Addrees, K., 6, Prederick-street, Leicester. 


Three years’ “Journal Society Chemical In- 
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Ixus, ‘Lianelly, 


Wanted, small hand-power D 


mo, Gramme pre- 
ferred ; state wants.—J. Innze, Lian Carmarthe 


Y, ashire, 


Boiler, multitubular, full half-horse, wanted, copper, 
iron, or steel, sound, perfect, and cheap ; exchange Spade ea; 
if engine attached would buy.—éé, St. James's-roed, Stratford, E. 


bin. centre Slide-Rest, by Cunliff and Croom; goed 
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Invincible—Apply, F. Unpzxwoop, Beverley, 
twe cwt, 


Fifty yards new Chain, ‘weighs near 
cost 45s., for 40ft. ĉin. Belting, same value, er offers. vorm, 
Chalk-lane, Hull. . , 
Tough. mild, weldable Steel, } to lin. dia, or square, 
Offers requested for 3 to lo cwt.—Gitseat, Oxford-road, Sheffield. 
Mild Steel, specially rolled for dynamos, shafts, &c., 


from lin. dia. sawn to any lengths. Will exchange for anything 
useful.—H. Girpear, Oxford-road, Sheffield. 


Caloulating Circle, Baucher’s patent, watch size, 
new ; will exchange for Micrometer Callipers, or anything useful. 
—Macxintosen, jun., Ibaley, Pennsylvania, Exeter. 


Best Cast Steel, 7-16 to lin. dia, short bars: offers re- 
1 j sample sent on application.—OrI III, Oxford- A 


First-class 4ft. Lathe Bed, standards, flywheels. 
treadic, by Milnes, Bradford, to exchange for 6%in. Bicycle, 
Humber, or any best make.— F. Uxpxawoop, Beverley. 


Pulvermacher's Galvanio Chain Band, cost 50s. ; 
would exchange for Electrical Goods, Bell, &c., or offers.— 
W. F. C., ö. Brand- street, Greenwich, S.B. i 


Induction Coil. What offers? No use for it— 
Rosgrre, 31, High-street, Mold. 


English Mechanic,” Vols. I., II., and IIL, nicely 
bound, 128 Nos. unbound, from 1880 up to present date; 8 copies of 
‘t Modern Thought.” a Side Drum, set of 6 beautiful laque 
Casts from the “ Fiarmingo Boys, in 8. K. Museum. and 
Humble and Nicholson's Patent ‘Washing a pl a What 
offers in the Piers or Tricycle way ?—Letter first to J. H., 61, 
Heygate-street, B. B. 


Wanted, Engine and Boiler, oo 
than half h.-p. Exchange 5in. centre lathe, wi 
tools.—Paircnarp, 119, Raglan- road, Plumstead. 


lete, not less 
slide-rest and 
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rate of 6d. for the first 16 words, and 6d. for every 
succeeding § words, 


Motor Oastings, materials for Hlectric Bells, 
Batteries, Galvanometers, Intensity Coils, Microphone —Kuve. 
Maunwpxam, and Co.. Bristol. 


eamate Wire, Zable, vine tie, might 


correct to ten onal in boa. copper poles, g DRAM, anè 


Wimshurst Influence Machine.—Sole Manufae- 
turers of Improved Pattern. Numerous testimonials as to 
thorough efficiency.—Kuino, MIND IZM, and Co., Bristol. 


Galvan ards, improved f magens ai 
aan On cee dev Garda i ; Gin., in: free —As 


above. 
Write for King, Mendham, and Co.'s large new 
t, post free 4 stamps. 
Cloth for Ladies’ 


and reduced Price 
Trouser Lengths, 5s. each. Cheap 
27, Winfield Mount, 


Dresses, Mantles, Boys’ Suits.—Hswirt, 
Leeds. Patterns free. 
Electric Depot, 10, Deansgate, Manchester.—Electrie 


Breast Pins, 256, ectric Bells, 4s. Induction Coils, 886.— Mika, 
Proprietor. 


Hard Vulcanised Fibre for et Heads. 
Mosess and Mircue cr, 68a, Chiswell-street, London, E.C. 


Hard Vulcanised Fibre for all kinds of insulation. 
—Mosszsand MircustT, 684, Chiswell-street, London, B. C. 


International Inventions Exhibition, Bast 
Avenue, Group 21, Stand 1683.—Mosszs and Mrrenzrt, 63a, Chis- 
well-street, London, E.C. 


Tudsbury and Sons’ “High Tension” Wimshurst 
Macurnes, with Compound Ebonite Plates. List, one stamp.— 
Edwinstowe, Newark. 


24 Microscopic Slides, in box, very cheap. Lia 
sent for stamp.— WxII, Dalmain-road, Forest Hill. 


Lathes, Lathes. Cheapest and best. List, 9 stamps 
ìi Nothing: equal at price.—Rosinsow, Somerset- road, Sheeld.” 
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100 Foreign Stamps, including Bruns wick, Ceylon 
Taemania, Egypt, Greece, Laxemburg, free 7d.—HzLY, Foley- 
street, London. 


The Kinetic Engineerin 
$7, Brooke-street, Holbern, Lendon. 


Dynamo Wire, Is. 2d. per lb. Line Wire, 29s. 6d. 
permile. Pushes, 4s. per dozen.—Kixgric COMPANY. ý 


Leclanche Cells, best. No. 1, 16s.; No. 3, 198.; 
No. 3, 228. 6d. per dozen.—Kinsgtic Cox ran r. 


Electric Bells.—Best quality, workmanship, appear- 
83 a value in market, 40s. per dozen.—Kinstric ENGINERRING 
x * 


Electric Lighting. — Catalogues of D 
Lampe, Fittings, &c., post free. —KIx TIC Excinwzranina Co. 


Electrical Supplies. Wholesale only.—KINETIO 
8 Courant, 3 and 37, Brooke- street, Holborn, 
Londen, E. 


Gravet’s Slide Bule, recommended by H.M. Govern- 
mentofiicials. Write for prices and testimonials.—Sole Agent, 
Faraar, Benson’s-baildings, Leeds. 


Chemical Apparatus. — Catalogue, 90pp., 500 
illustrations, posted 24.—W. Hume, Lothian-street, Edinburgh, 


Photographic Apparatus and Chemicals fer 
onals and amateurs. See new illustrated catalogue, pest 
Hon, Lothian: street, Edinburgh. 


Brasilian Pebble Spectacle Glasses, rough slabs er 
polished.—Ricusap Baxza and Co., 9, Mincing-lane, London. 


Brazilian Pebbles and Orystals.—RICHARD 
Baxe and Co., 9, Mineing-lane, London. 


Mica, otherwise Talc.—RICHARD BAKER & Co,, 9, 
Minciag-lane, London. 

Planing, not exceeding 10in. by 10in. by 8in.—B, W 
Crsce, 18, Beiinda.- street, Hunslet, Leeds. 


For Model Work (whecl-cutting in brass only); alse 
Boring, Turning, and Screw-Cutting.—Ccxreo, as above. 


French Polishing, Staining, Painting, and Varnish- 
ing. 132 Recipes or Trade Secrets, with full instructions and 
ee free, |s.—I.Tomuin, 28, Highfield-terrace, Barnsley, 

or : : 


Company,-36 and 
reulars and list post free. 


mos, 


Oastings.— Half horse-power Horizontal, Vertical, or 
Launch Engine Castings, complete, with brass work and for- 
„128. 64. One horse - power, 25s.—Tox tin, Highfield-terrace, 

„ Yorkshire, l 


Castings.—Bench Drilling Machine Castings, com- 
piete, 3s. 6d.—I. ToxLin, Highfield-terrace, Barnsley, Yorkshire. 


Castings.—Al! Brass Engine Castings, horizontal or 
vertical, sul table for model work, 2s. 64. set, 


Wew Designs and Price List of Perfected 
es and Oactings. post free.—I. Tomiin, Engineer, 28, High- 
field-terrace, Barnsley, Yorkshire. 


Bottles for Chemists, Wine and Beer Merchants, 
sampio tubes, cases, and boxes.—Epwarp W. Davar, Hull. 


Optical Glass of finest quality, crown and flint ; all 
sizes in stock to t4 inches diameter, discs and sheet.—Nucaixe 
mam, Blenaheim-greve, Peckham. 


Cotton-covered Wire, D.C. 10 to 18, 1s. 9d.; 20, 22, 24, 
36, at 3s., 20. 3d., 2s. 6d., and 3s. per lb.—C. Daavitt, 8, Brent 
View-read, The Hyde, London, N.W. 


Celebrated Kerry Ferns. 12 varieties, including 
bridge Almy, ls. $d. free.—FirzPsxrt, Rathanny, Tralee, Kerry. 


Pumphrey's Pocket Tripod. for cyclists, professional 
and amateur photographers. Perfectly rigid. May be had en 
approval. Illuetrationsand testimonials free.—Puxrzasr, Stan- 
ho pe-street, Birmingham. 

Pamphrey’s Hydrostatic Shutter for instan- 
3 and timed exposures. Photographs done with it. Free, 


Pamphrey’s Gamera and Lantern, with 54 illus- 
„ 2 instantaneous photographs. Full instructions, 2d. 


Eighty sets Lantern Photographs at reduced 
price. Illustrations ef 30 sets post free.—Puxruasr, Stanke pe- 
street, Birmingham. 


* 


e, horizental double oscillating cylinders, Thorse, 
price £8, little used.—Jocaner, 194, Great Pertland- street. 


Ineulated Wire, best quality only. Price list free. 
I, removed to 63, st. James's, Brixton, London, B. W. 


Brass Cylinders, accurately turned and beautifully 
Gnished, with slide-valve, le screws, &c., fitted complete 
materials and workmanship paarantera very beet. and can be 
had on approval by deposit. lin. stroke, 5s. 9d. ; 1), 78. 9d. ; 2in.. 
108. 6d.—H. F. Lovgoneva, Optical Works, High-street, Sleugh 


Strange Fact.— Although the cylinders (as above y 
have been sent on approval to various parts of the kingdom, yet 
up to this date (May 20th, 1885) net one has been returned. 


Showcases for Hzhibitions, Medels, Scientific 
Instrumente, Nests of Drawers, &c., @c.—Far and Oo., Shop- 
fitters, 90, Borough-read, London. 

Hom hy.--Laurie’s “Epitome ef Homceopathy,” 


640 pages, togetner with solid morocco case, containing 44 
— eomplote, price £\.—T. O. F., 332, Strand, W. G. 


Printing Presses, from 10s. te 50s, complete 
numerous testimonials. Manufacturers, Adams Bros., Daventry. 


RBRefractors and Reflectors for mle, a 4jin. Cooke 
(old Thomas), Bquatorial.—Q. Carver, Widford, Uhelmsford. 


Medel Steam Engines made or repaired. Separate 
parts Atted up, boilers made to order.—Lucas and Davixs, 2i, 
, Hatton-garden, London. 


Sia. centre Lathe Heads, several for sale, cheap 
new.—C. Poot, Toel Maker, 30, Hockley, Nottingham. 


Ain. back-geared Heads, hardened double coned, steel 
mandrels, phosphor brease bashes.— Poot, as above. 


New Illustrated Price List of Screws, Bolts, and 
Nours for Model Werk, drawn to actual size, sent on receipt of 
stam p.—Morais Conan, 132, Kirkgate, Leeds. 


Binocular Microscopes and Apparatus. 
stago‘and stand condensers, polariscopes. and all accessories. 
Alterations and Repairs for the trade.—R. G, Mason (from J. 
Swift), 24, Park-read. Clapham, London, B. W. 


Launch En e, 3in. bore, feed pump, complete, 
vertical boiler, lft. Jin. diameter, 3ft. high, 19 sudes, lagged and 
fittings, complete, £35.—8. Smitx. 


Propellers, improved pattern, from 12in. te 30in., in 
stock.—s. BX: u, Il, West-street, Soho, W. C. 

For sale (by Singer), a three- in- hand Tricyole, good, 
clever, cost £40; price £10; also American Star Bicycle, cest 


£22, six guineas. Rear-steer Tricycle, £7.—Drux, 124, Falcon- 
road, Clapham Junction. 


Scottish Scenery Photographs, 7in. by 4in. size, ex- 


traordinary value, 4d. each.—Address, Puoro, 182, Trongate, 
G lasgow. : 


‘stand, cabinet, twenty-five shil 


Oxygen Gas, compressed in cylinders, handiest and 
safest for pei be aac Compressed Gas Chemist, Bart- 
lett’s-buildings, E.C. 


Oxygen Gas, compressed into fron bottles, liquid 
pious oxide and carbonic acid.—Crarxson, Compressed Gat 
emist. 


Oxygen Gas, compressed inte iron'bottles : prices 
on application.—Ocaaxson, 23, Bartiett's- buildings, Holborn,E .C. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. CLarxson, 73. Bartlett’ s-bulldings. 


Eyepieces.—Huyghenian of any power to fit any 
telescope, 15s. each. Sun Diagonals, £1. Star Diagonale, 30s. 


Astronomical Telescopes, second-hand, by best 
makers.—CLarxson, 28, Bartiett’s-buildings, Holborn, E.O. 


Oils, lubricating. or Lard'ne : expired patents. Send 
for instructions.—J. M., 6. Hamlet-atreet, Bootle, Liverpeol. 


New Time.—<Alter your Clocks and Watches. Twelve 
Bete of figures, with instructions, 6d.— WII III, Preston. 


Water Motors, for sewing machines, organettes, 
window advertisements, 32s., 428. List one stamp.—WIIISIII. 


Fan Castings.—Improved Registered Designa ; sets 
din., 38. ; Gin., 4s. ; in., 5e. Drawings, 4d.— Wurz, Engineer. 


Water Motors—Complcte one horse-power. £9. 
Half, £6; Quarter, £6; Eighth, £3.—Trowas WaurLeR, Preston 


Gas Engine, 3-man, Barker's Patent Universal, good 


as new, £38. All my extra fittings. 


Also Patent Band-Saw Machine, on stand, two 


saws, hand or power,—10, Darby-road, Folkestone. 


Steel Name Stamps, 3d. per letter. Figures (set), 
Ia. 4d. Letters. 66. éd. per post.— B. F. Batpwis, Robinawoed- 
hill, Gloucester. 


Model Engine Castings, brass and iron, superior 
a Lowest prices. Also full-sized Working Drawings. 


Horizontal, Vertical, Lannch, and small-power En- 
ur of every description. Catalogue and six designs, 6¢.— 
von ss. 


Brass Castings for following articles: Iron Standa, 
m 6d. each. Tobacco Cutter, 4s. Roasting Crane, 5s. 6d.— 
UGHSS, 


Pair Brackets for mantel rods, 8s.; Knobs for rods, 
lin., 28. 6d. pair ; in., 28. d. pair, poet free.—Hvenze 


Amateurs supplied with Oastiags from own patterns. 
Pio lay Mersey Dockyard,17, Smith-street, Kirkdale, Liver- 


Arc Lamps, very simple, work with small dynam 
100 e. p., . 3 ae 


Wheatstone’s Bridges. accurate, 3s. 6d., carriage 
free.— W. Hanaoop, Haslebrook, Buccleuch-road, West Dulwich, 
London, S. E. 


Recipes.—STANLEY, 119, Manchester- road, Poplar. 
(Terma, this column, May 23.) Add“ Horehound Beer,” Badbit 
Metal,” Coaguline. . 


A New Varnish (a Spirit Copal), clear as water or 
late glass: never before produced; dries in five minutes; ham, 
urable. and brilliant; a bottle, free, 133 stamps.—Mr. 

Srant, 5, Ooventry-street, London, W. Established 30 years. 


For sale, a first-class new 6in. compound Screw- 
Curtino Larss, with dog and other chucks and lathe tools; 
also a tull set of Screw-cutting Wheels, all parts bright, made b 
an engineer, a great bargain, £20, worth three times the amount. 


—E. Baswxax, Coley’s Buildings, Whessoe-lane, Darlington. 


Dynamos. all sizes, new and second-hand, Moto 
fine Hand Dynamo, lamps, wire, and every requisite for any aiz 
installation. Write for prices, testimonials.—Waans, 39, St. 
John's street - road. B.O. 


Nearly new ain. Dudgeon’s Tube E nder, two 
sets of rollers, 30 shillings.— H «rsr, Fire Station, bolton. 


Low Moor Iron Vertical Boiler, 5ft. 3in. by 2ft. 6in., 
with 7in. cross tube; guaranteed to work at 100Ib. per square; 
with all mountings, complete, price £17.—W. Hunsr, Blaney; 
street, Bolton. 


Fine Achromatic Telescope, perfect condition, table 
s.—Dicxenson, 8, Woodsley- 
grove, Leeds. ; 

Slow-combustion ornamental Stove, ncarly new. (Tor- 


Latex. Price 30s., or offers.— L. G., 5. Factory- terrace, Halstead, 
sex. 


Steam Launches and Engines, Boilers and 
Propellers for rame, Al sizes. State req ments.—On SNRZALL, 
Eastville, Bristol. 


Mahogany Telescope Tripod, brass mounted, legs 
take in three parts. 15%., otfers.—K. Kurz, Hampton, Middlesex. 


Piles.— Worst cases cured first application. Indian 
Ointment, sent 13 stamps.—THuomas Patuzr, St. Helen’s, Auck- 
land, Durham. 

Wires.—Silk-covered, No. 26, 48. 6d.; 24, 4s. 6d. per 
Id., post free—Scorr, B asuto-road, Fulham, 8.W. 


Pushes (sprung), 3s. 9d. doz., post free. Pears, 7s. 6d. 
doz., free. Indicator Movements, 3s. 3d, each, free.—Scorr. 


Leclanché Batteries, No. 2, post free, 2s. 6d.—R. 
Scorr, Electrician, Contractor to Her Majesty's Government. 


Lathe.— Good 4in. Serew-cutting Lathe, with gap bed, 
new, £14.—Mipp.zron, 16, Hope-street, Glasgow. 


Launch Engines, from 3in. cylinders up to 9in. 
cylinders, for sale.—Mipo.aton, 16, Hope-street, Glasgow. 


Fermulas Worked Out fer winding Dynames 
from 10 c.-p. to 500 c.-p., 8 stamps each.—H. Jexzs. 


ö mo Castin Jones's patent H: 8c.-p., &e. ; 
8 20, 63. ast ngs 70, 168. a — Jon. Py ’ 
Dynamos, finished: 8 c.-p., 30s. ; 16 36s. ; 20, 40s. ; 
30, 566. ; 70, TT ý 
Dynamos for house lighting. — Jones's Patent 
La 


minated Fields and Armatures, 5, 6, and 7 lights, £6, £7, and £8 
each.—H. Jonas. 


Dynamo Machines Repaired. Motors, with 
wire, 66. 6d.— H. Jongs, 48, High-street, Lambeth, 8. B. 


3in. centre Lathe, slide-rest, few chucks, complete, 
£3 10s.—Rup», 281, Dumpbarton- road, Glasgow. 


Sets of Castings for Milling Frames, with vertical 
adjustment. All purts planed. Price £1.—Below. 


Wrought-iron Rings for Dynamos, all sizes. 
compet envelope for particulars.— WX. ALLsor, Derby-road, 
Belper. 


Am- meters. 49 amperes, 6s. 64. ; 20 amperés, 58. 6d. ; 
Voltmeter, 108, 6d.— W. A. Watton, London-road, Gloucester. 


“Marche Fantastique,” new march for piano. &c., 


post free, 644.—Juunson, Organist of St. Charles, Meashan, 


Ather stone. 


medi 


Standard Ohms, 2s. 6d. each. Delicate Galvano; 
meters, astatic, 5s.—8. Betronsz has a few for Sale. 


Am-meters, indicating up to 8 amperss, 56. Volt- 
meters, 58. Model Electro-Motors, 5s.—8. Borron . 


Wheatatone’s Bridges, accurate up to 1,000 oh 
56. each, post free.—8&. 3 Stanley - road, Gral ton. ii 


Children’s Tricycles, 8s. Youths’, 43s. Adulte’, 1038. 
Youths’ Bicycles, 60s. Adults’, 83s.—33, Porthope-road, Birming- 


ham. 

A splendid Landscape Lense, 3}in. diameter, and 
portable mahogany Camera; a rare chance for professionals or 
amateurs; bargain, £4.—Ricuargp Lona, Youghal, Co. Cork. 


Inventors and Amateurs Assisted in making 
e al Models, Patterns, &c.—H. Ouicx, 2, Woodbridge- 
etree a 


Character Read by Lines of the Hand. Chart, 
explanations, 74.—H. Drxz, 31, Nortd · street, Taunton, 


Hand Drilling Machines. j holes; save much time 
a soton work ; from 786.— 8B. Bszcuino, Mareham-le- Yen, 
n. 


Boiler, 15in. by 19in., tested to 100lb., 3 tubes; also 
Engine.—8. Bexcnino, Marebam-le-Fen, Boston. 


Devonshire Oream (delicious) by improved centri- 
fagal process. 2ib., free, ls. 6d.—G. Bury, Manor Farm, Mar- 
tock, Somerset. 


Fresh Butter ef superior quality from the cream, as 
above. 2}lb., free, 34. bd. 


An Altazimuth for sale.—For description and price 
apply, W., Bradninch Vicarage, Cullompton. 


Vermilion, best, 28. 4d. 1b.—PINNELL BROTHERS, 
314, Whitechapel-road, Londoa, B. 
Parts Fitted up at cheap ratos. Castings, with all 


parts turned, from 8s.—J. Brzuczr, Modeller, 1, Whittaker- 
street, Burnley. , 


For sale, cheap, a quantity of Organ Ma 
new and second-hand.—B. F., 16, Kennington-road, Londen. 


Sausage Machine, 24in. block, £6. Combined 
Fagint. and Boiler, £17, or exchange.—79, Dudley-road, West 
romwich. 


Model Engine Castings.—Bcst and ches 
are ust taimp) and compare.—Woen, Dalicy-street, Broughton, 
anchester. 


Microscope (Bateman’s 3-guinea), perfect condition, 
1515 quarter p ate Bellows Camera (Hoss), stand, &c., com- 
plete, 288. 


Threc-inch Astronomical Achromatic (Bate- 
man's), eyepieces, stand, &c., complete, s8s.—Stamp, BurTON, 
187, High Holborn, London, 

50 Sewing Machines, Howe, for leather, cost £8, 
offered £3 6s. Singer Medium, for cloth, cost £6 10s., offered £3 15s. 
First-class order. What offers in exchange ?—Ccarron, Plough- 
corner, Colchester. 

Coventry Rotary Pattern Tricycle, offered £10 10s. 
cash, or good exchange £16 ; only used a few times.—Cuiarron. 


. Sewing Machines, about a dozen No. 2 Thomas 
cost £10 108. each, offered £3 10s. ; suit a factory or dealer. What 
in exchange ?—CLAYTON. 


Indiarubber Wringers. cost 30s. Made to screw 
to wasbtub, offered 156. 6d. each. What offers for one or twenty ? 


—Crarton, Plough-corner, Oolch 


Microscope, by Dolland, cost 8 or £9, offered for £4, 


or exchange to £3.—Crarron, Colchester. 


Marvels. Double Opera and Field Glasses from 
6s, 6d. Lists, with engravings, one stamp.—J. B. Dancaz’s Opera 


Glass Depot, 63, Hamstead-road, Handsworth, Birmingham. 


Large Medical Coil for sale, wound especially for 
uses, with ô powers ; will give shocks from very slight ry 
ones ef very Ta intensity. To be sold cheap.—Mr. J. Gaar, 10, 
Pancras-road, N. 


Superior Concert Flute, Cocoa, cylinder bore, eight 
German silver keys, in mahogany case. £5, or offers. Approval if 
required.—E. Hitts, Brompton Barracks, Chatham. 


Inch Spark Goil, condenser, commutator, dischargin 
pilars, 9 „ South Cottage, Thurlow Park, ae 


Collecting.” Illustrated Pam- 


“Hints on E 
preb ae Drills and EEs; ls, free.—W. Davis, Naturalist, 


Oircular Saw Bench. iron treadle, take 7in. saw, 
angle guide, good condition, £6.—98, King’s-road, Camden- 
roa 7 (J e 


Simple and Inexpensive Recipe for Making Ginger 
Beer, 94.—T. Janse, junior, Stratton-on- Fosse, near Bath. 


Gas Engines, i to 4 man-power, simple, strong, cheap, 
Numerous references.—E.iis BUTTERWORTH, dale. 

Small Vertical Boiler. I (in. by 3ft. Gin, firebox and all 
fittings, £3 10s.—Asaanam Autry, Bmiey, near akefield. 


antity of Dye Wood, reduced to powder, fine 
gust ; cn pió sent ; offers wanted.— Tos. B. Hown, Newbury, 
or . 


Stammering Cured by Correspondence.— 
* Practical ae N ana 6u0 Cases Is: 4d. Bauke of testimony 
ts., or returned).—N. H. Mason (B 40), 19, Stavordale- , 
hbary, London. . ` 


ed Rubber Stamps. 
dress, 1s. ad.—F. Haanamon, 8a, 


Im Your name, business 
and South well-atreet, Liver- 
pool. 


L erveilleux, Inte, with brass scales and 
Bi rt 172.— H. MI o tre Constable-street, Dundee. 


Brassfinishing, Bronzing, Lacquering, and Burnish- 
ing done e wae ‘Porrsovs, 32, Brewer-atreet, London, W. 


For sale, cheap, Circular Saw Benoh. hand or 
steam, dy Reynolds. London — WIr, Belle vue- road, South - 
ampton. 


rta Ringens, the tube-building rotifer, a 
. free. 8 n 4. Hanelagh-road ; 


Wolverhampton. 
: atch, splendid 
Capital Gentleman’s Gold Lever ne 25 ane 


Units perfect order, 608.—C. THOMPSON, 133, 
pool. 


“ Paints A few numbers of this valuable work, for 
making all kinds of painta fur sale at GOTELEE and Son, Book- 
sellers, sounslow. Price 1s. 


Dynamo Wire, No. 
per . Watron, King-atreet, Hebden Bridge, Yorks, 


Surveying Instruments. — Theodolite, Level, 
Sextant, Cnn &c., half cost price, nearly new.—3., 20, Mont- 


pelier road, N.W. l : 
Plating Dynamo Machine, to work b hand or 
power, — 1 Price 3 guineat —S,, 20, sont peiler 


road, N.W. 


18, best doutle-covered, 18. 8 d. 


=- 
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A two-man Bischop.Gas Engine, latest patent, 
same as exhibited at I. Bxhibition, quite new, £32. Seen at A. 
5 44, Frith - street, W., London. 


Bait. — Red Ching.— This celebrated Chinese 
first prise in Fisheries Exhibition. Will keep for 
water fsh, a from a long distance in 
numbers its peculiar 8 and bolcar take the dait 
one eee will take bushels of Post paid, 
vans, Importer, Shirley, Southampton. 


nay ishin 
ears. Salt an 


oracioa. 
3d. —Agent Dr. 


Liverpool Astronomical Society —Just out; 
Vol. III. of the" Journal, 140pP., 3 by 4% lithographs 
and wood-cuts, and containing papers on astronomical 
subjects, index, &c. Stiff paper 1 post free. May be had of 
the Sucazrary, 42, Irvine-strevt, Liverpool. 


Tourist Telescopes.—See Catalogue, with testi- 
monials.—Fxancois. 


Spectacles and d Eyoglasses, guaranteed to meet 
5 Over 3,000 on Smoke sold.—Faaxcois, 

Field Glasses.—First-class articles at very moderate 
prices. see Catalogue, 3 stamps. 


— Steam Engines from 2s. to £5. Steamboats 
4. 6d. Bee Catalogue, second edition. —Frascols. 


5 Work. — Every requisite, with instruc- 
Mome, td dpe dy A. Francois, Ryland-road, Birmingham. 
d on application. 


Coca Lea ves. Ton require pothing but these at 
Whiteuntide. No necessity to luncheon bags.— 
Manx sand Co., 17, Newcastle-street, e B. O. 


Coca Lea ves.— The Bolivian Consul-Genera] has sent 
W week in favour of their stimulating 


Ooca or Cuca Leaves.—Many MP.'s and Clergy- 
— — the m constantly. To Cyclists they are a positive ne- 
einen afflicted with Indigestion should chew 
Coca instead of eating a hearty ainner, and they would soon be 


Coca Leaves.—Sample Packet, with medical 
and scientific ra 13 stampe — Manz and Co., 17, New- 
castie-strect, Farringdon-street, 1. C. 


Coca Leaves —Presh consignments of grand qualit 
just recel vea.— Manxs and Co., 17, Newcastie-street, Farriagdon- 
street, R.C., London. 

Incandescent Garbon Lamps, low resistance, 


30. each. Fair Platiawn ape 18. 3d., post free. 
Treo 145 Wentwarck- 50 obey Manor Park, — 


Incandescent mt Lamp R. new pattern, best 


in the Trade, lis. free, ls. 84.—Topp, as 
sah 

lish Mechanic,” Vols. XXV. to XXXVI, 
pafs, i e LArrzonx, 133, New 3 Jamaica- 


go see piano and violin trios, &.; early ENGLISH 
Masonanics, in parts.- B., 180, Disraeli-road, Putney. 


aaya re t Eia eee eng, 
tes ; t, e wate U U 
— photograph hy, Ze. ‘Wholesale a and e 
Model Engines, Boats, 5 Ganges, Cylinders, 
Sere wa, and Hol b ad- hand ; 8 
wa, Te 2. Fittings, new, seco cheapness un 


Fairs, Public Shows.—Electric and Weighing 
Machines, Camera puou I Felyramas, Lung Testers, large 


Teleseopes, M ; great attractions. 
Photography.—Large quantities of Wet and Dry 
Plate Appara tegraphs, Copying Oameras, 
22 mts, Stands, Focusing G Triatidg Ma y ; Cheapest 
ens on —Bpecial attention to our best war 
Aatron 8 Find ers, Diagonals, Stands, and 3 
inetruments 
kaaa —89 Monocular, Binocular, and 
— Fine 1 N Polariteco Camera 
fall kinds, Unequall cheapness. 
ý graphy Mon -More 5 Sounders, A BOs 
ene * * eters, Resist- 
— Be Testing Taser Tastramenta, Rerlale, Fittings « ; all kinds. 


Type ters, Printi Litho, Ooppe te 
Presses. Joon Platting Mallee” Stamping Paaa, Dras, = 
Vuleanisers, Photo Burnishers, &c. 
1 — Science Depot, Hire s and 
Tettenham-eourt 


years’ 8 
Wanted. 


Old Microscopes, by Adams, Amici, Baker, Dollond 
old maker’ 3 A n r and * 

Agents Wanted on commission te sell a new 55 
to users of steam power. - Apply laren Inszcteon and reren 
Co., Salford. 

Agents Wented— Morgan's celebrated Improved Soal 
Preven Oompound. ething better or — W. E. 
Monean, gineer, Gloucester. 

Birmingham Goods, Jewellery, Watches, Furniture, 
Agents wanted. Illustrated Book and Perna balsts Prise — 
post free. Hun Mar, Birmingham. 

Wanted, Vol. III., IV., V., of“ Holtzapffel’s Turning, &c.“ 
—Joun Fisronan, 37 and 38, Seething-lane, Londoa, . O. 


Wan Thompson's work, Dynamo N Machin 
anced. 14, “halt . Canonbdary, N at 

Wanted, Rotary Tricycle, hand-power “front steerage 
preferred .— Address, Jon 1 —— Aberystwith. 

Oan any reader recommend plain, comfortahle Farm 
ee eae aie ee e-, K. L 
Harrew-on: heal 8 f í 7 


Wanted, Contributions as 936 from ex- 


perienced workers at Botany, Geo » Chemistry, 
3 „ J. O., Flad Ho House. "Derriogtea, 


Usetal Novelties wanted for large sence connection. 
y open business 1 
Harpon, 138, Siran 6 . 


Addresses. 


To “Invicta,” for Steam Motor.— Please address, C. 
Banay, Hollins-terrace, Sowerby Bridge, = : 


Educational. 


245 by Mons. ROUSSEAU, of Caren don: 


maty years. professor ia Ba 
hie „ a laboratory w titted 707 


French rapidly 
reece artes dines disposa of 
— — 


Situations. 


A Bincksml th (shoeing or general) wishes a constant 
3 s steady, obliging, and effleſent ia che business.— 
dress, E. ae care W. Bird, Pipe-lanc, Peterborough. 


Situation war ted, by a pr:ctical hand; used to the 
indicators and ttis oars dciahtng . 
naira n R n n 0 
Address L. Foap. W Witham, Base Seen i 


Machinist Wanted.—A practical mechanic to superin- 
tend the siving out and good workmanship of small machines 
313 stee and fron,—Apply to M. 514, Messrs. Deacon, 


Sctentific Instrument Maker seeks situation as assistant 
to scientific gentleman,in laboratory, or in any place of trust. 
At present engaged in opisal trade.—Address, 99, Northcote- 
road. Wandsw erth Common, 8 W. 


CTT, AND GUILDS OF LONDON 


3 —-CENTRAL TROTI TUTION: 
Sum of Lectures and Labo! Instraction for 
TECHNICALT TEACHERS and others to be hal in the Institute's 
uildiags in EXHIBITION ROAD. 
I. Oa the Teaching of GEOMBTRY in ite TECHNICAL 


APPLICATI 
Professor O. Hewaicr, LL.D., F.R.S., commencing on 
Monday June 22nd. 

Gn the TESTING OF MATERIALS OF CONSTRUC- 
1108. with come Applications to the DESIGN OF 
MAOHINERY— 

ty Ee Professor W. O. Un wu, M. I. C. B., commencing on Monday, 


Ja 
111.6 On the teaching of ELECTRICAL ENGINBERING— 


a Pro W. E. Araros, F.R.8., commencing on Monday, 
y 20th. 

Courses II. and 5 na 3 and Laboratory 
Instruction will be illustrated b r more DBMONSTRA- 
TIONS n tee International IN ENTION 8 Exhibition. 

Bach o 9 courses voi extend over two weeks, from 
10 till 6 15 daly: 6 reg th exce 

RIA ILD NG- 


ares by G. A. Tuavrr, Esq., on June 29th and 30th, 


Demonstrations, by W. R. Massa, Bed., 


our 
on July 6th, 7th, Sth. and luth, at 7 p m 
Registered TEBACH BRS of tho Institute may, oniapplication to 


the 1 do admitted to any of these Courses without pay- 
For further details, and for Syliabuses of the several Courses, 
r at Gresham College. B. C., or at Exhibition road, 8. W. 
P TP MAGAUB, Director aad Gecretary. 


LONDON 
PRRMANENT 


BUILDING SOCIETY. 
Offices—337, Btrand, W.C. 
Chairman—THOMAS HUGHES, Beq., a. c. 


3 Panesipsyre. 
The fat Hen. the Marl 7 | Frederick Harrisoa, é 
The Hon. H. F. Oowper, M.P. 

F 


ESTABLISHED 1851. 


I RK R. 10 K 


B 4 N K.— 
n-buildisgs, Chancery-lan 

JEREB per GENT. TEREST allowed on DEPOSITS, repay. 

able on demand. 


TWO g CENT. INTEREST on CURRENT ACCOUNTS 
bate the minimum monthly balances, when net drawn 
1 


for ite customers, free of cha the 
Drs ounividends, N — 
0 a 
toeka, Bha and Annuities. i 


Sale of 8 
g of Credit and 93 Notes ed. 
THE BIRKBECK ALMANACK, with full particulars, post free 


™ FRANCIS RAVENSCROPT, Manager. 


en ap 
So s Annual 
1% Silene 


OW TO PURCHASE A HOUSE 


FOR ano. 3 PER MONTH, with immediate 
Possession, and no hs 5 Apply at the Gfies of the BIRK- 
PECK Den 300 Chan- 


6 TO PURCHASE A PLOT OF 


LAND FOR FIVE SHILLINGS PEE MONTH, dio im- 


The Birkbeck Buildin 
Receipts exceed 


mediate Possession er or B or Garden 

Apply at the Lites of K FREEHOLD LAND 
TSE DIK BRCK ALMANAC with full en 

$ K, particulars, 


FRANCIS RAVENSCROFT, Manager. 


EWISHAM UNION. 
TENDERS FOR TOOLS. 
e Guardians of this Union are Ar receive AUDAR 
far the BUPPLY of TOOLS for the use of the Engineer at 


Workhouse 
Forms of Tender and contract can be procured at the Union 


Tenders to be sealed and endorsed Tender for es 
Tools,” and must de delivered not later than 34th June, 
: H. 0. MOTT, Clerk to the Guardians, 
Valion parr Aar. oh -street, Lewisham, 8.B. 


Now READY, 
HANDSOMELY BOUND IN CLOTH, 
VOL. XLVI. 
of the 


BUILDING NEWS, 


PRICE TWELVE SHILLINGS, 
Order at ence ef any Bookseller, as onlya limited number 
are bound up. 


SWISS BAROMETER : 


af Tees 


CLOCK; 


COMBINED, FOR 


j- 3 


-m -a FA 

Handsome carved-wood Clee 
14in. high, with ivory hands 
and figures, works beautifully 
made in brass, goes for thirty 
hours with once winding. 
Will last for twenty years. 
Keeps most accurate time. 
The upper part consists of 
Weather-House ; a Swiss male 
peasant, beautifully modelled, 
emerges if weather is about to 
be wet, and a female peasant, 
baie size, if fine. Th whole forms an ornament fit for a 
panee. Both weather-house and clock warranted correct, 

t 3 to any address in the United Kingdom on 
receipt of postal o sila opt or To ala reat Also 
Ated iln a iona Airaa. whl ch can be set te go off at 
any time, and loud enough to wake the soundest sleeper, 
for ls. extra. Barometer, Clock, and Alarum for 63. 


A SWISS MICROSCOPE FOR 1s. 
gone Nickel Silver Case. Magnifies 2,000 times. Bee 
g monsters that are living and doing battle 
ey a drop of water! Cheese dust looks like blackbeeties !! 
Sent free to any address fer 13 stamps; two for 1s. dd. 


Note the address.— H. M. BAYLY, Sole Agent for Swiss 
Clock and Novelty Company, 85, High-street, 
London (one minute from Dalston Janction, and next 
door to London and County Bank). Established same 
address fifteen years. Ageuts wanted in every town fer 
sale of our Clocks. 


We offer the above amount of money and 
LD to the first 107 


l; 


58 
if 


apgr 
11 11 


Ẹ 


Be 


THE E HOUSEHOLD J N 
H. O. Bowanps, Manage a 1 Stree l 


NOISES IN THE EARS. „, 
EV. E. J. SILVERTON, Speciali 


thousand. Post free six stam mp A letter of advice will 
be sent with the book, without further charge, to all 
persons who send a statement of their case. The 
treatment is frequently very rapid in restoring the har 
ing power or remeving other aural troubles. Patients are 
not required to leave business or home, as ete bon 
ado by Mr. Bilverton gives no pain or incon ce. 
Thousands of persons are thus successfully treated. 
Hearing has been given where none previously existed, 
and speech has followed as a result. One lady was cured 
at the age of 90, and another after 40 years’ deafness. In 
cases of offensive discharge from the ears the treatment 
is most successful, curing after many years’ stan . 
Nervous and throat deafr sss is also rapidly relieved. 
deafness is allowed to remain in young people, less of speach 
is likely to fellow: hence the importance of immediate 
and succersfultreatment. Those who suffer with noises in 
the ears will find in this remedy the means of cure. It is 
the height of folly to neglect the first symptoms of aural 
troubles. Mr. Silverton’s celebrated ear trumpets, 

invisible drums, and sound ‘oonductors may be seen and 
tested at his consulting rooms. Instruments and remedies 
to suit all. None should despair.—Address: Rev. I. J. 
Tandem Rü to 19, Imperial Buildings, Ludgate Circus, 

ndo 

N. B.—Ar. Silverten may be consulted 3 during 
the present month each day from 11 to keria 
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GAS AND ITS APPLICATIONS. 


TPE meeting of the Gas Institute last 


week, and the action of the Council of 


the Parkes’ Museum in promoting a series 
of exhibitions of apparatus for aay es gad 
oth 


in cooking, heating, lighting, é&c., 


afford evidence of the greater interest which 
is now taken in gas by thcse immediately 
concerned in its manufacture and by the 
The success of the electric 


general public. 
light, limited as it may be in this country, 


is still sufficient to teach gas managers that 


there is at least a possibility of considerable 


development, and though they know very 
really to fear 
from the competition of electricity, it is 
certain that those interested in gas have of 


well that they have nothing 


late years exhibited a little more desire 
for progress than could have been dis- 
covered before the electriclight demonstrated 


its capability of becoming a formidable 


rival to gas as the illuminant of the public 
streets and large buildings. The gasmen 
know now that they are quite safe, so long 
as it is a question of price; but expense is 
not always a complete measure of the demand 
for an article, and if electricity does cost 
more than gas as an illuminating agent, it 
possesses certain advantages which in many 
cases will turn the scale in its favour. 
Alderman Bailey, who welcomed the Gas 
Institute to Manchester, told the members 
that he did not care so much for cheap gas: 
he would prefer to pay more for a better 
article, and he unquestionably spoke for a 
large number of consumers who want the 
best and purest illuminant that can be pro- 
vided. The question, however, is, Can gas be 
materially improved as an illuminating agent 
at a moderate increase in price ? — and the 
answer may be found in the address of the 
president, Mr. T. Newbigging, C. E., who 
intimated clearly that managers were look- 
ing to the application of gas for cooking, 
heating, and motive power for their future 
triumphs. He knows that, asan illuminat- 
ing agent, gas has nearly reached its possible 
perfection—that very little more can be done 
to improve its light-giving power, while a 
wider field of usefulness is at present 
comparatively unworked. As it is, 
the Manchester gas is superior to that 
supplied to London, for it has an 
average illuminating power of 20 
candles, and there is no company to 
adulterate it with the view of annoying con- 
sumers. Gas of higher illuminating power 
can scarcely be wanted, so that it would 
appear Alderman Bailey is not satisfied with 
the. purity of the illuminating agent sup- 
plied to him, and would be glad to pay more 
money to have his gas entirely free from 
sulphur. It must be confessed that there is 
room for improvement in that direction, for 
even in the metropolis the gas frequently 
contains 13 ins of sulphur per 100 cubic 
feet. It istrue that the limit allowed by 
Act of Parliament is 22 grains per 100 feet, 
and 4 grains of ammonia in the same quan- 
tity. Ít is well known that the manager is 
anxious to get all the ammonia poe out 
of his gas, and as a matter of fact in Lon- 
don he does not leave so much as half a 
grain in 100 cubic feet. It would be unfair 
to say that manufacturers of gas are not so 
anxious about eliminating sulphur, which is 
valueless, as they are in seizing ammonia ; 
but admitting the difficulty of entirely 
purifying the gas from sulphur, we might 
fairly ask for something less than 13 grains 
r 100 feet. Mr. Newbigging told his 
earers that the resources of civilisation 
and science are far from being exhausted 
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as regards the developments which may 
yet take place in gasworks” ; but that was 
in connection with coal-tar products, and 
the probable increase in the quantity of 
ammonia seized and converted into liquor— 
viz., instead of only 30lb. of sulphate of 
ammonia per ton of coal, the president 


looks forward to 7ölb. and 951b. of sulphate. 


To obtain that, much of the coke must be 
utilised, unless some cheaper means of pro- 
ducing hydrogen than by the decomposi- 
tion of steam is discovered, Most persons 
will be surprised to learn, from the carefully 
prepared returns forwarded to the president 
of the Gas Institute, that only about 6 per 
cent. of the total product of the gasworks 
of the United Kingdom is used for pur- 
poses other than lighting, though, making a 
select list of those districts where special 


efforts are employed to induce the public to 
utilise gas for heating and cooking pur- 
poses, the proportion rises to 14 per cent. 
The town of Northampton, it appears, has 
taken the lead in utilisivug 
and other purposes connected with the arts, 
tor out of a total consumption of 215 mil- 


lion feet, 90 million are used for purposes 


other than lighting—viz., in 250 gas-fires, 
2,700 cooking and boiling apparatus, 400 


sinall stoves used by shoemakers for heating 


finishing tools, and 40 gas- engines. 
Mr. Newbigging is not sanguine that 
the gas-engine will eventually sup- 
plant the steam-engine; but he evidently 


does look forward to the time when a more 


extended use of gas will solve the smoke 


problem, or at least reduce the nuisance 


within the limits of toleration. There is no 
reason why coal should be used on furnace 
fires when coke would do at least as well, 
and the gas makers would be glad tó ex- 
tract the gas, the tar, and the ammonia, 
and provide work for their plant which, at 
certain seasons of the year, is necessarily 
idle for many hours out of the twenty-four. 


At the Colne Vale Works, Longwood, near 


Huddersfield, the much-needed reform is 
being carried out on a small scale, and it is 


found that the coke from aton of bituminous 


coal will do as much work in the furnace of 
a Lancashire boiler as the ton of coal would 
have done: if the grate is specially con- 
structed for burning coke the latter will do 
15 per cent. more than the coal. Those 
statements are made on the authority of the 


manager of the works, and it is obvious that 


if the coke obtained from a ton of coal will 
do the work of the coal itself under a steam 
boiler, then the gas, and the tar, and the 
ammonia are so much valuable materials 
wilfully wasted. We are not prepared to 
accept the statements as data to be relied 
upon in all conditions; but it is easy to 
understand that if the coal now sent up the 
London chimneys were to be taken to the 
gasworks first, and then distributed as gas 
and coke, it would be equally beneficial 
both to the pockets and the lungs of the 
residents. The president of the Gas Insti- 
tute denies that the recent advent of the 
electric light has had the effect of infusing 
new life into the action of the gas authori- 
ties of the kingdom; but he owledges 
that the introduction of the electric light 
has led to a demand on the part of the 
public for more light. We are not con- 
cerned to split this difference: the important 
fact is that the gasmen have now an oppor- 
tunity of showing what they can do, and if 
they were at once to boldly demand liberty 
to put down another series of mains, in 
order to supply cheap heating gas, they 
would, we believe, meet with little opposi- 
tion. Mr. Frederick Siemens has taken up 
this idea of his more distinguished brother, 
the late Sir W. Siemens, and while en- 
deavouring to introduce bis new regenera- 
tive gaslight apparatus, which is designed 
to distribute the light while concealing it 
from direct vision, is not unmindful of the 
utilisation of gas for heating and cooking 


as for heating 
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urposes. In this latter connection no one 
te done more than Mr. Fletcher, of War- 
rington, whose ingenious contrivances are 
highly esteemed by all who have tried them. 
There seems no reason why, with gas as the 
medium, we should not obtain heat and light 
at the same time under suitable conditions, 
and it is certain that as soon as the demand 
arises there are plenty of inventors ready to 
supply it. If Mr. F. Siemens’ stove and his 
burner are really all that is claimed, they 
will go a long way to meet the wants of the 
public, especially as his lamp is also a ven- 
tilating agent, and the stove is more eco- 
nomical than tbe open coal fire, which is 
decidedly wasteful, but to English people 
very cheering. It must not be forgotten 
that the larger the quantity of gas produced 
by any given plant, the cheaper the rate at 
which it can be supplied, and it also follows 
that if gas companies can themselves utilise 
all the products of their distillation of coal 
the greater the advantage to the public. 
For instance, Mr. J. Hepworth, of Carlisle, 
suggests that gas companies should make 
sulphuric acid in their works and use it for 
converting the ammoniacal liquor into sul- 
phate of ammonia. The spent oxide of iron, 
when discarded from the gasworks, contains 
on the average 50 per cent. of sulphur, 
and there is no doubt that it could 
be more economically utilised in situ 
than in distant works. There is a tendency 
amongst gas companies to thoroughly ex- 
haust the coal on their premises, to utilise 
every by-product which can be turned to 
account, and to discard only the rubbish— 
rubbish because no use has yet been found 
for it; and there seems no reason why, as 
manufacturers, they should not get all that 
is possible out of the crude material they 
import. The utilisation of gas for motive- 
power purposes has recently met with a 
serious check, for it has been demonstrated 
that a gas suitable for exploding in engines 
can be more nea made by decomposin 
steam; and though fur convenience sm 
power-users will still employ the gas sup- 
plied for illuminating purposes, with the 
increase in the number of gas-engines, there 
will not be a proportionate increase in the 
consumption of coal-gas, for those who have 
sufficient space will erect the Dowson, the 
Wilson, or the Strong apparatus for pro- 
ducing a mixture of hydrogen and car- 
bonic oxide by passing steam through 
incandescent coke. e have already 
described the Dowson process, which yields 
a suitable gas at the rate of about 3d. per 
1,000 cubic feet. A larger quantity of that 
is required than is the case with coal-gas ; 
but an expenditure of about 1s. enables the 
same quantity of work to be done as can be 
accomplished with 1,000 cubic feet of the 
richest coal-gas. Asa matter of fact the 
Dowson gas gives one indicated horse-power 
for every 1'21b. of coal, while the best steam 
engines require at least 1°5lb., and can do 
with so small a quantity only when the 
steam is passed through three cylinders. 
For that reason gas man have ceased 
to look for any very great demand from the 
users of power ; but they are wisely turning 
their attention to the development of 
cooking and heating applications, though 
even in those fields they have a formidable 
opponent in the so-called ‘‘ water gas,” 
which in Germany is now made by the aid. 
of refuse coal, and is utilised for illumi- 
nating purposes by rendering wires and rods. 
of magnesia incandescent. Water- gas, 
however, is not yet laid on and supplied 
through a service of pipes, and it is doubt-. 
ful if it ever will be, at least in towns, for 
the absence of any smell is a decided ob- 
jection to its use for ordinary domestic. 

urposes, on account of the difficulty of 

iscovering any leakage. In the United 
States that danger is surmounted by car- 
buretting the gas with petroleum, which 
not only renders it illuminating, but also 
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imparts to it what may be termed a safety 
odour. Producer gus hus a future before 
it in connection with gas-engines, but where 
steam boilers are used it will probably be 
found more economical to burn coke, Alto- 
gether it may be said that the importance of 
gas, whether coal or water, is at last 
beginning to be recognised by the public, 
and we may probably yet see London with- 
out its smoky pall even in November. 


REVIEWS. 
Ballooning: a Concise Sketch M its History 
and Principles. By G. May. London: 
Symons and Co. 


HIS concise little sketch of the art of 
ac rostatics is published at an opportune 
time just when attention has been directed 
‘to the subject by the alleged successes of 
the French experts und an exhibition of 
at ronautics is to be held at the Alexandra 
Palace. Mr. May gives us an historical 
résumé of the eurlier attempts at aérial 
navigation, aud enters into more detail in 
-connection with the latest exploits. So far 
his work will be usetul to those who desire 
to acquaint themselves with what has 
already been done, but we fail to find that 
the autbor has any practical suggestions to 
make. He thinks thatit would be venture- 
some to assert that aë rial navigation has no 
future, looking to what it has accomplished 
‘during the pust century,” which is cer- 
taily very little indeed; but we are 
quite ready to agree with the author 
That it is quite within the scope of dis- 
covery to coutrive some appliance partly to 
effect a more practical solution of the diffi- 
cult problem of balloon steering.” Aérial 
navigation is at present a misnomer, for so 
jong as it is necessary to overcome the effect 
-Of gravity by means of a huge vessel of gas 
to give ascensional power and support in 
the air, not much will be done in the way of 
steering or pursuing a definite course. It 
may be possible by the aid of sails, rudders, 
propellers, &c., to exercise some little in- 
tluence on the direction taken by a balloon ; 
but, after all, it must go the way the wind 
blows it. Most people will agree with Mr. 
May when he says that ‘‘ manifestly, aérial 
travelling will never be cheaper than by 
railway or steamboat.” The book, which 
is issued in the ‘‘ Specialist’s Series,” edited 
by Dr. Paget Higgs, contains illustrations 
ot Giffard's balloon, Tissandier’s device, 
with the propelling apparatus and the plant 
for making hydrogen, and the more recent 
device of Renard and Krebs. It will- be 
very useful to those who want to know what 
has already been done, and have no time 
to hunt up the records. 


Pattern Making. By A FOEXAN PATTERN 
. a London: Crosby Lockwood and 
O. 


Ir is not necessary to do much more than 
state that this volume is mainly a reprint of 
the articles which have recently appeared 
in these columns. Our readers have been 
able to form their own opinions of their 


practical utility, and many of them will be 


glad to have the matter in the handy form 
presented to us by Messrs. Lockwood. The 
articles have, we need scurcely say, been 
revised and corrected, ha ve been expanded 
by the incorporation of new matter, ad- 
ditional sketches, and useful tables, while a 
copious index will now afford the means 
of readily referring to any point on which 
information is required. The volume is 
dedicated to the author's fellow workmen, 
to draughtsmen who have not had a prac- 
tical training in the shops, to pupils, 
managers, and employers—in short, to all 
who seek more than a mere smattering of 
knowledge and desire to learn not only 
the best practices, but also why they are the 
best. More than 370 illustrations help to 


explain the text, which is, however, always 
clear and explicit, thus rendering the work 
an excellent vade-mecum for the apprentice 


who desires to become master of his trade. 


The Chemistry of Cookery. By W. MATTIEU 
Chatto and Win- 


WILLIAMS. London: 


dus. 


By the noble army of cooks, if they con- 
descend to read this work, many of the 
Opinions expressed by Mr. Mattieu Williams 
will be denounced as rank heresy; but the 
author has made almost a life-long study of 
the subject, and deals with the science of 


cookery as opposed to the mystery of the 
cuisine. It is nearly thirty years ago since 
the author first touched on the subject in 
lectures delivered at the then infant Bir- 
mingham and Midland Institute, and in 
that interval little if anything has been 
done by anyone else in working out 
the chemistry of cookery. The che- 
mistry of food has been dealt with 
often enough, but the chemistry of cookery 
is of as much importance, and those who 
will read what Mr. -Mattieu Williams has 
to say will find a good deal of suggestive 
material for further investigation. For in- 
stance, cheese, as we suppose every one 
knows, contains weight for weight more 
nutritious material than any other food 
ordinarily obtainable; but, as Mr. Williams 
says, its cookery is singularly neglected, and 
is practically an unknown art in this country, 
while all that is required to render cheese, 
next to bread, the staple food of Britons is 
scientific cookery. We will quote one of 
the recipes given by the author, because it 
contains an important note which it is 
necessary to observe if cheese is made a 
staple food. Take a lb. of grated cheese; 
add to it a gill of milk, in which is dissolved 
as much powdered bicarbonate of potash as 
will stand upon a threepenny piece. Heat 
carefully until the cheese is completely dis- 
solved ; then beat up three eggs, yolks and 
whites together, and add to this solution, 
stirring the whole. Put a little butter into 
a shallow dish or tray that will bear 
heating, and when the butter frizzles 
pour the mixture in and bake or fry 
until it is nearly solidified. Mustard, 
pepper, &c., are to be added to the solution 
of cheese, according to taste, and Mr. 
Williams says that if a cheaper dish is de- 
sired the proportion of cheese to eggs may 
be increased. The carbonate of potash is 
the novelty in this recipe, and its use is 
advocated because it effects a better solution 
of the casein by neutralising the free lactic 
acid in the milk and any remaining in the 
cheese; also, more importantly, because it 
restores to the cheese the salts of potash 
which were left behind in the whey. Milk 
is not necessary, as the cheese may be dis- 
solved in water by grating or thinly slicing 
it into its own bulk of water in which car- 
bonate of potash has been dissolved at the 
rate of about a quarter of an ounce to a 
pound of cheese. This solution of cheese is 
to be added to porridge, to mashed haked 
potatoes, to hasty pudding, to rice, and so 
on, The chapter on Count Rumford’s 
Cookery and cheap dinners should be 
studied carefully in these times, but in all 
the nineteen chapters into which the work 
is divided there is much both to interest and 
to instruct the general reader, while de- 
serving the attention of the ‘‘ dietetic 
reformer.” 


The Moon and the Weather. By WALTER L. 


Browne. London; Baillière, Tindall, 
and Cox. 
In the preface to this work the author says 


that ‘‘the lunar theory is often spoken of, 
but no attempt is made to demonstrate that 
theory; not because such demonstration is 
impossible, for it can be demonstrated, and 
its truth decided ig the most positive 
manner.“ The reason why the lunar theory 


is.not demonstrated we are left to guess ; 
but we have a number of assertions, a re- 
markable specimen being the statement 
that ‘‘ the weather, in its larger and minute 
variations, must be governed by law, or 
there can be no such thing as a science.” 
The author says that this law is ‘‘ periodical 
and recurring”; but all we know about 
it is that if certain causes are acting cer- 
tain effects will follow. There is no periodi- 
city about them, 3 perhaps, in given 
localities, so far as the major effects are 
concerned. Local conditions have indis- 
putably more effect on weather and climate 
than any supposed lunar influences; and, as 
a matter of fact, the author's opening state- 
ment puts the case clearly, for he writes, ‘‘It 
has been asserted over and overagain by most 
scientific men of the present day that the moon 
has no influence on the weather” — an 
assertion which is either incorrect or true ; 
but if incorrect it should be an easy matter 
to demonstrate it. We have been unable to 
find any demonstration of lunar influence 
on weather in these pages, and we quite 
agree with the author when he says that 
„the weather enigma is yet an unsolved. 
problem.“ His work will, however, interest 
& limited class, and more especially those 
who have rival hypotheses. 


Supplement to ‘‘ Euclid and his Modern 
Rivals.” By C. L. DopGson. London: 
Macmillan and Co. 


WE reviewed Mr. Dodgson’s “ Euclid and 
fs Modern Rivals ” on p. 174, Vol. XXIX., 
and this supplement will be read with renewed 
interest, for so far none of the numerous 
writers on geometry has gained much kudos 
in the controversy. Thesupplement, which 
is paged continuously with the work, is a 
criticism, in the form of a dialogue between 
„Niemand and Minos, of Professor 
Henrici's Elementary Geometry,” and it 
is at once interesting and amusing, for Mr. 
Dodgson is a master of his subject, and a 
very able defender of Euclid. Prof. Sylvester 
was, we believe, the first to suggest that 
Euclid ought to be banished from our schools, 
and, as we know, books on geometry have 
been produced by the score; but the time- 
honoured workof the Alexandrian Geometer, 
with all its faults—if faults they are— still 
holds its own, while those of his modern 
rivals suffer considerably at the hands of this 
genial if caustic critic. 

We have also received Zhe Works 
Manager’s Handbook, by WALTER 8. HUTTON 
(London: Crosby Lockwood and Co.), a 
valuable book of modern rules, tables, and 
data, which has rapidly reached a second 
edition. Some new matter has been added, 
and the errors of the first edition, almost 
unavoidable in a work of such magnitude, 
have been corrected. It will fill a useful 
place in the library of every engineer- 
ing works. Technological Dictionary, 
Part II., German—English, by F.. J. 
WERSHOVEN, D. Sc. (London: Symons 
and Co.), is a handy vocabulary of 
technical terms used in the physical, 
mechanical, and chemical sciences. —— 
German Grammar and Reader, by EXIL 
BEYER (London: D. Nutt), is written ex- 
pressly for the use of science students and 
those who have little time to work through 
the more elaborate works; the most im- 
portant features of the new German 
spelling are pointed out, and it may be re- 
commended to those who are desirous of 
rapidly acquiring a sufficient acquaintance 
with the principles of the German language 
to enable them to read scientific treatises with 
comparative ease. Practical Problems and 
Lines for Working Drawings (Manchester: 
Abel Heywood and Sòn), :sa volume em- 
bracing within its limits a variety of pro- 
blems, rules, and calculations which may be 
af service in the routine of the workshop. 
The Magic Lantern Manual, by W. J. CHAD- 
Wick (London: Frederick Warne and Co.), 


Juna 19, 1885. 


ENGLISH MECHANIO AND WORLD OF SOIENOE: Ne, 1,056, 


337 


is the second edition of a little work which 
should be in the library of all users of the 
lantern.— Tue Winds, by W. LEIGHTON 
JORDAN (London : David Bogue), is the third 
edition, revised and abridged, of a little work 
which forms the third and fourth chapters of 
the author's New Principles of Natural 
Philosophy. William Hedley, the Inven- 
tor of Baiheay Locomotion (Crosby Lockwood 
and Co.), is the third edition, with addi- 
tional matter, of Mr. M. Archer's brochure, 
in which he shows that William Hedley can 
claim to be the first to make the locomotive 
a practical success.——Of the Origin and 
Reproduction of Animal and Vegetable Life 
on our Globe, by THOMAS SPENCER, F. C. S., 
F. R. M. S., &c. (London: Effingham Wilson), 
is an attempt to show that suboxide of iron 
causés the formation of carbonic acid from 
its elements, and is the origin of animal and 
vegetable life. On the Principles of Electric 
Lighting, by SYDNEY F. WALKER, M. S. T. E. 
and E. (Newcastle-on-Tyne: Andrew Reid), 
is a paper specially written for engineers, 
and gives all the information needed by 
practical men to apply the principles set 
forth. It is freely illustrated with a number 
of useful plates, and will be found valuable 
by all engaged in electric lighting 


We have also to acknowledge Twenty 
Years with the Indicator, by THos. PRAY, 
Jun. (New York: Wiley and Sons ; London: 
E. and F. N. Spon); Locomotive Engine 
Running and Management, by ANaus SiN- 
CLAIR (New York: Wiley and Sons; Lon- 
don: Trubner); Gas Engines, by WILLIAM 
MACGREGOR (London: Symons and Co); 
and The Structure of the Wool Fibre, by F. 
H. Bowman, D. Sc. (Manchester: Palmer 
and Howe), all of which require a more 
lengthy notice than can be given under 
this heading. j 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—VII. 
Machine Tools and Machinery. 


OR some reason or other machine tools and 
machinery are placed in Group X., and 
Group XI. is supposed to be devoted to hydraulic 
machines, presses, machines for raising heavy 
weights, &c. So far as the visitor is concerned, 
no particular harm is done, as the two groups 
are located close together, and an inspection of 
the stands will show that there is very little 
difference in the nature of the exhibits, which 
are mixed, as will be seen further on, Perhaps 
the most remarkable group” in the whole ex- 
hibition is No. XII., which is supposed to be 
devoted to the elements of machines, and which 
has less than half a dozen exhibits, two of those 
being improvements in lock-nuts! An exhibit 
which really does belong to “elements of ma- 
chines ’’—the collection of educational models 
shown by Mr. J. Rigg—is placed amongst the 
philosopbical instruments in Group VIII. 
There may be some explanation of so eccentric 
an arrangement, which helps to increase the 
bulk of the catalogue without any corresponding 
advantage to either visitors or exhibitors. We 
will deal with the three groups as one. Judged 
by the space it occupies, the cask-making 
machinery of Ransome and Co, is an important 
exhibit: it certainly attracts a crowd, but is 


scarcely a novelty, though very interesting. 
They also show samples of their steam tree- 
feller, consisting of a saw attached to the pisten- 
rod of a steam cylinder, a device also exhibited 
by Worssam and Co. The group contains a 
number of machines which it is impossible to 
describe without engravings, and also many 
which, while of great value, are not of much 
interest to the general body of readers. Green- 
wood and Batley, of Leeds, for instance, have an 
interesting collection of machine tools, including 
Parker’s automatic screw-making machine, one 
or two milling machines, and an automatic 
grinding lathe for backing off twist drills, 
in which a little emery wheel clears away metal 
behind the cutting edge, thus enabling the drill 
to run freely in the hole with tho minimum of 
friction. mery-wheels ef various sizes are 
shown by several makers, notably by A. H. 
Bateman, East Greenwich, who also exhibits 
specimens of work done by them, such as chilled 
cast-iron rollers, loco. slide-bars, and Norden- 
felt bullets. The famous Tanite wheels are 
exhibited at the stand of Selig, Sonnenthal, and 
Co., who have a collection ef useful appliances, 
including patent braiding and winding machines 
for covering wire, and their patent self-acting 
band-saw filing machine, which sharpens at the 
rate of 80 teeth per minute. The file is carried 
by an arm receiving motion from a crank on the 
driving shaft, which arm works in a guide 
readily adjustable for different sizes of saw, The 
saw is pushed forward by a little pawl which 
drops behind the front edge of a tooth and, receiv- 
ing motion from a kind of eccentric, advances the 
teeth as fast as the file can accomplish the work. 
A fine screw-cutting lathe with turret head is also 
shown by this firm. Mr. J. H. Evans, of War- 
dour-street, exhibits three lathes, one on a wooden 
frame, and a collection of the ornamental turn- 
ing appliances which he described in Vol. 

and subsequently. He also exhibits a 
number of specimens of ornamental turning in 
ivory and hard wood, many of which will be re- 
cognised by our readers, Messrs. Holtzapffel, of 
Charing Cross, exhibit fine specimens of their 
productions im lathes and appliances, and a 
novelty in the shape of a patent rose chuck, which 
will probably be described elsewhere in these 
columns before long. The collection of speci- 
mens of ornamental turning shown by this firm 
contains a number of objects which will be re- 
cognised by those who have seen Vol. V. of 
Holtzapffel’s ‘‘ Turning and Mechanical Mani- 
pulation.“ Pfeil and Co., of St, John-street, 
show a vertical planing attachment on a bin. 
lathe, in which the motion of the tool is auto- 
matically reversed. The tool-holder has a branch 
working on a guide and striking against studs 
screwed to the guide, which at its upper portion 
is connected to a weighted crank which puts a 
movable pinion into gear alternately with two 
bevel wheels, and so reverses the motion of the 
screw carrying the tool-holder. Thestuds being 
movable, the length of cut can be readily ad- 
justed within the limits of the machine. Near 
the entrance to the West Gallery ,there is: a case 
of specimens of the Maindy steel, made by Jen- 
kins Bros. and Co., of Cardiff, which is rapidly 
coming into favour as a tool steel in preference 
to the best specimens from Sheffield. Close by 
is a model of Stewart’s patent rapid cupola, 
exhibited by Machell and Co., which, according 
to several practical trials, yields a ton of iron for 
Icwt. of coke. The Eclipse” jaw-chuck of 
Storey and Phillips, 62, Holborn Viaduct, can 
be here seen in some variety and in large 
sizes. We illustrated and described it on 
page 192, last volume, Mr. R. K. Jones, 
of Birkenhead, exhibits some improvements in 
braces with variable automatic feed, and tools 
for cutting out circular and elliptical holes in iron 
plates—e.g., for ships’ cabin lights. Mr. Valda, 
of Chiswick, exhibits an arrangement for prevent- 
ing the wear of plane irons on the return stroke, 
which consists of a roller in the front foot of the 
plane, pressed outwards by a spring, which thus 
lifts the body of the plane as the pressure is 
taken off in the return stroke. Mr. Marsden, of 
Sheffield, exhibits his apparatus for turning 
shafting, and his patent surface grinding and 
polishing machine, which consists of a ring hold- 
ing segmental pieces of grit stone or emery com- 
position, which is revolved against the face of the 
work. Planing is said to be not merely 
superseded but surpassed by the use of this 
machine. Perhaps the most interesting exhibit 
in Group X. is the stone-working machinery of 
Brunton and Trier, of Westminster. The ingeni- 


ous application of a hollow cone of thin steel as 
a cutter for truing the faces of grindstones has 
already been mentioned in our columns; but the 
manner in which it is set, with sighting arrange- 
ments for adjusting it to put a perfectly true 
face on the stone, will commend this invention 
to those who have tools whieh require sharpening 
frequently. Their lathe for turning pillars of 
stone has a solid cutter of the disc pattern, but 
for the softer kinds the cutter is usually of chilled 
cast iron in the form of a hollow cone, the work- 
ing edge being always the hardened surface. The 
most interesting machine in the exhibit of Messra. 
Brunton and Trier is, however, the new moulding 
machine, provided with horizontal and vertical 
chucks, each ing four cutters, so arranged 
that the cutters on the separate chucks clear one. 
another and rapidly cut the moulding on the 
stone. The cutters fixed are of the cone type, 
which seems to be just what is wanted for work- 
ing all the softer kinds of stone, including grit 
and sandstone. Stauffer’s lubricator, which was. 
first described in cur columnson p. 249, Vel. 
XXVIII., and subsequently at greater length in 
Vol. XXXIX., p. 314, is ‘also exhibited by 
Brunton and Trier, who find it very useful in 
connection with their stone- working machinery, 
as it is entirely closed, and the adhesive nature of 
the lubricant as it oozes out at the ends of the 
journals seizes on the flying dust from the stone 
and prevents it from finding its way into the. 
hearings. Stauffer’s lubricator is to be seen en 
many of the running machines in the exhibition. 
A novelty exhibited by Brunton and Trier is 
found in Kaiser's counter, an ingenious device 
in which all the wheels are locked and cannot 
move until they are compelled by the revolution 
of those indicating the smaller numbers. 
wheels are all of the same size, and have a gap in 
the rim, in which a toothed wheel and a sort ef 
pawl engage in such a manner that it is im- 
possible for them to slip, while they are com- 
pelled to advance one division as the preceding 
wheel completes a revolution. This counter is, 
we understand, not yet in the market. Watts 
and Co., of Bristol, exhibit a double band-sawing. 
machine, which takes two cuts at the same time 
in a plank, one saw being placed in advance and. 
to one side of the other. One driving pull 
works both saws, thus insuring uniform spee 
A very useful general band-saw is shown by 
Worssam and Co., of Chelsea, in which the 
standard is made to cant by means of a rack 
operated by a worm and wheel. The centre of 
motion, or axis of the canting standard, is that 
point of the table where the saw passes through, 
and the saw pulleys being carried by the standard, 
the angle of the saw can be varied even while at. 
work. All sorts of irregular shaped curves can 
be cut by this machine. Davis and Son, of 
Derby, exhibit Hamilton's hand-feed planing 
and jointing machine, the principal feature of 
which is the angling table on the feed side, which. 
enables the operator either to cut wood unequally 
thick transversely, as is frequently required in 
pattern making, or to trim wood of unequal 
thiekness to uniformity. At Chubb and Sons’ 
stand there is a circular saw cutting through 
blocks of steel, the saw being: lubricated by re- 
volving through a tank containing soap and 
water. A useful slotting machine is shown by J. 
Spencer and Co., of Keighley, for either hand or- 
steam power. It can be fixed on the bench or 
in the vice, or kept on its special standard, while 
it will cut a keyway perfectly parallel or deeper 
at one end than the other. An index at one end 
shows at a glance whether the machine is set for 
cutting taper or parallel slots, and an ingenious. 
arrangement of a wedge keeps the cutter from. 
the work on the return stroke, while forcing it 
up to the face on the effective stroke. The 
“ Keyseater’’ is a machine shown by Harpers, 
Limited, of Aberdeen, specially designed for 
cutting keyseats in wheels, &c., however large 
their diameter. The machine is arranged ina 
vertical standard, with a table on which the 
pulley or the work is bolted. The cutter or saw 
is driven by the shaft in the base of the standard, 
and, being kept to its work by a hand lever, any 
desired taper can be given to the slot without 
adjusting the wheel on the table. Mr. Taylor, 
of Birmingham, exhibits a collection of his tool- 
holders, including the screw-cutter, which has a 
barrel with a swivelling movement, thus enabling 
V-threads to be cut either right or left hand of 
almost any diameter with a single cutter. Mr. 
Taylor also shows a useful parallel grip vice, in 
which the loose jaw is free to slide back- 
wards and forwards in the slot, while the grip 
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plate catches in the rack and carries the 
screw by which the jaw is tightened on the 
work. Mr. Snowdon, of Deronda-road, S.E., 
exhibits a model of his boring, recessing, and 
screw - cutting apparatus, which has been used 
with much satisfaction in boring the holes for 
fixing armour plates on the Cunqueror and the 
Rodney. Without illustrations it is useless to 
attempt to describe this apparatus; but it may 
be mentioned that it contains a special form of 
thread-cutting spindle, with an expanding cutter 
for recessing the bottom of a hole. An automatic 
index shows the operator the amount of cut at 
each revolution, and also when the full thread 
has been completed. Another very interesting 
exhibit in Group X. is the sheet casks of Mr. F. 
Andrew, of Botolph-lane, E.C. These are in- 
tended for the packing of fish and sundry other 
articles, and are made either as casks or what 
may be termed cask-crates. The staves are 
secured to bands of hoop iron, and are forced into 
ition and headed in a machine. When they 
ave served their purpose as casks they can be 
opened out into sheets, and thus occupy little 
Space as returned empties. By attaching the 
staves to the iron bands at intervals a sort of 
crate is formed. The art of embossing tin ware 
is shown at the stand of Mr. W. Newell, of Bir- 
mingham, The die is carried in a chuck, and the 
disc of tin-plate, previously stamped to shape, is 
pace over the die and held by little 77 55 4 
urnishing tool is then brought with considerable 
Pressure against the tin- plate, which is at the 
same time spun into shape and forced into the 
lines of the die. Messrs. Mintons, of Stoke- 
upon-Trent, exhibit their apparatus for utilisin 
compressed air in the manufacture of pottery, an 
the pneumatic arrangement for drawing off the 
powdered flint as it is ground off the china biscuit 
ware. The ingenious machinery for packing 
tobacco and making cigarettes, exhibited by 
Sales, Pollard, and Co., of Farringdon-road, E.C., 
will attract the attention of visitors. The 
. cigarette machine is Leblond’s patent, and is 
automatic in its action, the attendant having ony 
-to supply the endless band working in a trou 
with the tobacco. The paper is in the form of a 
reel at the top of the machine, is cut off to the 
required length, rolled up into tubes, and passed 
down a sort of step ladder until it reaches the 
‘level of the tobacco trough. Here it finds a por- 
tion of the tobacco cut off from the trough, which 
is immediately driven into it by a plunger, and 
the cigarette 1s tumbled off into a receptacle. It 
is stated that this machine makes cigarettes at 
the rate of 20,000 a day. Another automatic 
machine, which is sure to attract groups of ad- 
miring visitors, is the paper bagmaking machine 
exhibited by Mr. Bumsted, of Hednesford. In 
this the paper is cut from a roll, and 
pasted and folded entirely by the action 
of mechanical fingers, the bags being made 
either square or plain bottom as required, 
and delivered in a pressed form ready for 
Packing. Visitors to this portion of the exhibi- 
~ tion will not fail to inspect the pulsometers, 
several of which are shown in action, nor the 
hydraulic machines for riveting &c.; but the 
engineer or mechanic who stops to look at 
Tweddell's hydraulic riveters, shown by Fielding 
and Platt, of Gloucester, will be attracted by a 
model of a high-sped rotary engine, which is 
also shown driving a dynamo for electric light- 
ing. Thisis the Fielding high-speed engine, a 
device which fairly baffles description. It has 
four “cylinders,” which are not cylinders, but 
circular cavities, and it is practically a universal 
joint connecting two shafts which form an angle 
of about 157 99 ap Two cylinders are mounted 
on a chair-coupling on each shaft, and the four 
pistons are carried onagimbalring. The engine 
is compound in the ordinary sense, and is so 
remarkably compound besides that nothing but 
‘an examination of the working model which 
Messrs. Fielding and Platt have provided will 
serve to explain the action. The Davey do- 
-mestic motor,“ or safety engine, is exhibited b 
Hathorn, Davey, and Co., of Leeds, and wi 
‘doubtless attract the attention of those of our 
readers who were interested in a recent discus- 
‘sion. The principle of the engine is the produc- 
tion of a vacuum, so that there is no pressure 
and no risk of explosion whatever. The exhibits 
of Price’s Patent Candle Co. and of J. and J. C. 
Field will also attract groups of the curious to 
witness the machines braiding the wicks, and the 
operations of the lathe 1 to turn a spiral 
on the candles. In this Group (XI.) the chief 
attractions to the engineer and m 
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steam hammer, shown by Glossop and Stacey, of 
Sheffield, which fs self-acting, or controlled by 
hand, and will give a dead blow for stamping 
purposes, and Robson’s patent gas hammer, ex- 
hibited by Tangye Brothers. The cylinder is 
placed over the anvil as usual; but it contains 
two pistons, the upper one working in the top 
half of the cylinder and having the duty of 
charging the cylinder with a mixture of gas and 
air, which is drawn in between the two pistons 
and exploded. The hammer is drawn back by 
two spiral springs arranged in casings each side 
of the cylinder, and connected by chains to a 
crosshead on the rod of the lower, or hammer, 
piston. Once started, the action is automatic, 
the admission valve being operated by a cam 
motion from the flywheel shaft. The force of 
the blows can be regulated by increasing or 
diminishing the quantity of explosive mixture 
admitted. Besides the gas hammer, Messrs. 
Tangye exhibit a collection of the various 
machines and appliances made by them, in- 
cluding pumps and hydraulic jacks, electric 
governors, and self-sustaining blocks. In 
referring to the last-named device we must men- 
tion the sheave blocks of Swalwell and Moore, of 
Acre-street, Battersea, which sustain the load 
directly the operator ceases to apply power, and 
enables him to lower it under petec control by 
N pulling the releasing cord. We shall pro- 
bably describe at greater length these blocks and 
hoists. A notable exhibit in this group is the 
Worthington steam-pump, which has recently 
attracted some attention in this country. The 
pump chambers and steam cylinders are cast in 
pairs, and placed in line at opposite ends of the 
frame. The cylinders have ordinary slide valves 
which are operated by a vibrating arm on the 
main rod, the arrangements being such that the 
valve of one cylinder is shifted by the motion of 
the piston in the other. In these engines a large 
and direct water - way is obtained, and the pats 
are 80 readily accessible that there is little delay 
when any portion requires renewal, the parts 
beinginterchangeable. The collection of hydraulic 
machinery compares favourably with other groups 
in the exhibition, as it is fairly complete and 
contains examples from nearly all the principal 
makers. A portion of the group will be found 
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apparatus itself being very small and portable. 
Thus, for using this abutter for very eid 5 
posures, the small milled-head screw, shown at 
the top of the engraving, is drawn out a little, 
and the large milled-head screw is turned once 
round, until it clicks; it is then set for rapid 
exposure, and a single.pressure of the pneumatic 
ball opens and closes the shutter in less than a 
quarter of a second. For longer exposures, the 
EER aed is turned in up n its shoulder, the 
utter being again set up by turning the 
milled head until it clicks. The 1 
now continue so long as the ball is pressed and 
close immediately on its being released, so that 
this shutter answers perfectly for instantaneous 
or ordinary work, opening and closing without 
touching the camera to cause vibration—a fruit- 
ful source of blurred outlines. This shutter is 
otherwise especially constructed to avoid vibra- 
tion, the opening and closing being actuated 
by the revolution of a single-arm crank, the 
crank pin moving in a slot which it fita, ao that, 
however rapid the motion, the shutter is held 
firm at all positions. Another feature is that it 
opens and closes from the bottom, thereby giving 
the foreground of a landscape slightly longer 
exposure than the sky, which ıt requires. Mr. 
Stanley, of Railway Approach, London Bridge, 
is the manufacturer. 


THE AMATEUR WORKSHOP.—VIU. 
Planing Machines.—Power Gear (continued). 


E will now finish the special subject 
matter of our last article—the application 
of spur power gear for driving, and afterwards 
hasten on, with as little digression as possible, to 
the completion of the upper portion of the hand 
machine proper, reserving, perhaps, fora final 
chapter or two reference to some special pieces of 
mechanism, I had intended to draw and dimen- 
sion unequal bevel wheels with their pulleys and 
bearings like those shown on Fig. 45, p. 46, for 
attachment to the side of this bed. Such, to be 
perly described in detail, would delay us ano 
article, and as a good num ber of my readers wu 
be wanting to see the work growing, I will let it 


er 


. 


in the east of the Queen’s-gate Annexe, where | 80 by 


there are several fire-escapes, fire-engines, and 
sundry other inventions having more or less 
connection with hydraulic machines. 


SARGEANTS PATENT DROP- 
SHUTTER. 


NE of the most remarkable advances of 
modern photography is the production of 
highly sensitive dry 15 which permit, with 
certainty, moving life, forms and objects only 
dimly lighted, to be represented perfectly. Bat, 
in proportion to the sensitiveness of the plates, 
the difficulty in timing the exposure becomes 


greater, so that it is a great desideratum 
to be able to perfectly control the time of the 
exposure of a plate, upon which the perfection of 
the photograph almost entirely depends. This 
desideratum appears to be met in the drop- 
shutter invented by Mr. W. L. Sargeant, of 
which the above is an illustration, which has the 
special merit of being quite under the control of 
the operator, so that exposures of a quarter of a 
second may be given, or the exposure may be 
prolonged for a minute or more, with little 


echanic are a change of the parts of the apparatus, the 


It is obvious, on an examination of the views 
given in our last, that the work involved in the 
introduction of this spur driving-gear is almost 
enough to put it out of the range of ordinary 
home workers. Holes have to be bored and 
bashed, aud these must be done in a boring 
mill, or upon a lathe of 9 in. centres, or unders 
drilling machine capable of drilling 1fin. in 
diameter. But the intended ion of euch 
a machine implies the existence of power to 
drive it, and presumably also to drill and bore it. 

The modifications required in the bed pattem 
are these: The two brackets B and C, shown 
Fig. 16, p. 611, of Vol. XL., are remor 
altogether, and a boss substituted at d: Figi 
68, 69, 70, on page 250, fcr the tappet 
lever. A jointed bearing, e e, is provi 
on each side of the lower portion of the bed 
(Figs. 68, 69, 70, and Fig. 81) to receive 
shaft, a, while bosses bushed with brass are pr 
vided at f, F and g (enlarged in Figs. 82, 83,84 
to carry the spindles o and 5. The angle b 
h, is widened to receive the foot of a ‘ 
ing k (enlarged in Fig. 85), which takes the 
overhasg of the spindle b, while for the ort 
hang of the pulley shaft a, a special casing; 
Fig. 86, is provided to rest upon the fooro 
other convenient support. The rib F in Fig- 
16, p. 511, is removed wards lin. (Fig. 11 
to clear wheel C, and for the rocking-shaft 15 
striking gear a boss is added at each side of the 
bed at j j. i 
These various bosses are all skewered on, ol 
it would be much the better to cast them 
solid and drill their holes clean through at on. 
But if it is preferred to cut them out to eave ae 
labour, a round print lfin. in diameter must 80 
attached to one side only of each, those be F 
being all on the outside of the bed. Th 
for the striking lever need not be printed at 
because the pin is not . The bearings ¢% 
Fig. 81, will be brought up to breadth by Pieces 
fitted on the outside of the fillets, and the bearing 
part out out in the pattern itself to lin. 11 5 
diameter. The extra facing piece J, Figs. 68, ds 
will be fastened on to the bracketing, a? 
hollow put behind it to stiffen it. The patterns 
of the brackets, Figs. 85, 86, with their caps are 
sufficiently clear from the sketches. 
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Now, assuming that we have our castings, the 
first thing is to bore the wheels in the lathe. 
When bored, it is always the safer way to t 
the centres of wheels which have to work with 
one another before marking out their bearing 
centres. This is ne because unequal 
ramming, contraction, and variable qualities of 
metal produce variation in the sizes of castings 
moulded from the same pattern. A couple of 
teeth are chalked, and the positions of the pitch 
lines scratched on each of these in the particular 
par of wheels which have to gear. e pitch 

ines then being brought to coincide with one 
another, the centres of the pair are tramelled on 
a slip of wood driven into the bore of each. 
These centres are then transferred to the in- 
tended centres of the shafts. 

Now, in this instance the only centre whose 
position is of importance is that of the rack 
pinion spindle b, so we make that our starting 

int. If cored out, all the rough holes must be 

ridged with a slip of wood, and the caps also 
must be fitted into their places in the bottom 
bearings and bolted, and their holes bridged 
across. The bearing 4, which carries the over- 
hang of spindle b, should be fitted and bolted to 
its bracket also before being bored. 

When all preparations are so made, the two 
centres—that on the bearing * and the one 
corresponding in the bed—should be marked in 
position. Carry a square, and scribe a lineacross 
the top of the bed, plumb over the cored holes 
for these rack spindle centres, apportioning to 
each its share of any variation that exists to one 
side or the other of the line. Square down on 
the faces of the bearings, and scribe across on these 
vertical lines, and at right angles with them, to a 
distance of 2}in, from the top of the bed. From 
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tho point of intersection as a centre describe a 
ljin. circle on the boss, and one of I; in. diameter 
on the bearing, and remove the bearing. 

Now trammelling the centres of wheels E and 
G—about 6łin., strike a line from the centres just 
obtained, cutting the spindle bearings a and c. 
Taking the centres of wheels B and C—about 
44 and in., set them on the bearings of spindles 
a and e, dividing the differenca of inaccuracy of 
the holes between the two bearings, Fig. 87, and 
using the square across to maintain the spindles 
parallel with one another. Scribe ljin. circles 
on the bottom bearing, and ljin. on the boss 
bearings. Centre pop all holes. 

The neatest tool to employ for boring these 
would be a boring bar and cutters set in a lathe 
or boring mill ; but in the absence of these ap- 

liances a drilling-machine would be used, the 
bed faces and edges being well tried with a level 
before beginning to drill. It would be well to 
take the dirt out of the holes with a common 
drill in the first place, finishing with a twist- 
drill or a broach. The bushes (Figs. 82, 83, 84) 
would be castings made from patterns printed 
for coring out, and having pin. allowance for 
turning and boring. They would be bored as 
well as turned before being driven in, a block of 
hard wood being interposed between the hammer 
and the brass to prevent burring over of the edge. 

The pulleys will properly be bored first while 
held in the dogs of the face plate, and then put 
on an iron mandrel to be turned. Before turn- 
ing, the outer skin of the rim should be taken off 

ainst the grindstone. The rounding will be 
given with a light feed imparted by the hand to 
the two slides of the rest—the file removing the 
tool marks afterwards. It is very possible 
that the pinion attached to the sleeve-pulley 
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A’, Fig. 78, page 250, will be out of truth 
with it, notwithstanding that the pattern itself 
is true, owing to inaccurate fitting of the 
moulding-box in which it happened to be 
made. is should be tried in the lathe before 
boring, and if the eccentricity amounts to more 
than .1in., the casting should be discarded. 
Note also that the bosses of these pulleys stand 
out a bare Win. beyond their edges, to keep those 
edges from actual contact. The only one which 
is eyed on is A, a keyway filed in the boss 6 in. 
by }in., and a flat to correspond on the shaft, 
will be wanted. 

Of the three spindles a band c, a and c will be 
of wrought iron, and 5 of steel. Their lengths 
are: a 2ft. 4in., o œ lft., 5łin., and d = 
lft. 23in. A collar, Figs. 68 and 70, is placed 
on spindle a, to keep it steady in the one direc- 
tion, the bearing, Fig. 86, maintaining it in the 
other. Oil holes will be drilled in all the bear- 
ings and bosses. Before the wheels are put on 
finally, the spindles should be tried through their 
bushes from side to side, and any tightness 
resulting from want of parallelism in the bushes 
should be eased with a scrape or a half-round 
fine cut file. 


ELECTRO-MOTIVE ACTION OF 
ILLUMINATED SELENIUM. . 
By Dr. WERNER SIEMENS. 


1 following is an abstract of a paper read by 

Dr. Werner Siemens before the Berlim 
Academy of Sciences on the Fritts’ selenium cell, 
which we described on p. 93 in our issue for April 3. 

Mr. Charles E. Fritts, of New York, sent me, early 
last year, a description of his method in relation to 
light-sensitive selenium plates; differing from mine 
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in essential features, and accompanied the same by 
a number of the plates prepared by him. These 
do not, like mine, consist of paren! platinum 
wires embedded in a thin body of selenium, but of 
a thin homogeneous sheet of selenium, which is 
spread upon a metal plate and, after a subsequent 
heating—for the conversion of the amorphous into 
crystalline selenium—is covered over with a fine 
goid leaf. Mr. Fritts bas found that the green 
light penetrating through the gold leaf by 
the further passage through the selenium, in- 
creases its electrical conductivity. In fact, the 
couductivity of the selenium plate between the gold 
leaf and the metallic base-plate is, by the 
illumination of the gold leaf with direct sunlight 

ing perpendicularly upon it, increased to the 
extent, in some of the specimens sent over, of from 
20 to 200 times! The effect of illumination b 
diffased daylight is also greater in Mr. Fritts’ con- 
structions than ia mine. 

One of the piates sent over to me exhibited abso- 
lutely no sensitivoness to light; but in place of that 
it has another most remarkable property, namely, 
that a galvanometer connected up between the gold 


leaf and the base-plate shows the existence of an|§ 


electric current in the direction of the light-action 
threugh the selenium, as long as the gold leaf is 
illuminated. I, in the beginning, conjectured that 
this carrent was not lasting, but had the character 
of a polarisation current, which continued only 
until the molecular modification of the selenium by 
the light was completed, and a first trial seemed to 
corroborate this idea. But further experiments 
convinced me that this supposition was erroneous. 
In reality, we have here an entirely new physical 
3 to deal with, which is scientifically of 
he most far-reaching importance (. die von grésster 
wissenachaftitcher Tragweite ist ! ”) 
My experiments bave shown that, by the illu- 
mination of the gold leaf, a difference of potential is 
established between it and the base-plate, which is, 
to all appearance, proportions to the intensity of 
the light, and which stands forth unchanged so 
long as the illumination remains constant. Obscure 
heat radiations do not produce electro-motive force, 
and therefore the supposition of a thermo-electric 
action, as the explanation of the phenomenon, is 
excluded. Mr. Fritts holds that the light waves 
panoa eg into the selenium are transformed 
irectly into electrical current, and therefrom states 
the fact that the strength of the current is propor- 
tional to the strength of the light. They showed 
themselves to be approximately so, by the collated 
experiments in the following table :— 
Strength of the light in Ia. c. , , 
SL tanned candles E 99 128 168 
gth of thə cur- . . . : 
Tout . . . . .. 16. 30. 40. 48 
Quotient 28 3 3'1 28 
The strength of the light was measured with a 
Bansen’s photometer, that of the current by the 
deflections of a sensitive mirror-galvanometer. 
With the gold leaf exposed to the light from the 
south-eastern portion of a cloudless sky, while the 
san itself was hidden by neighbouring high build- 


tags, the series of measurements in the following 
table were obtained: 


Hour of exposure 


9.37 10.5 10.30 11 11.35 12 1230 1 
Deflection of the galvauometer 
190 196 209 223 250 250 244 235 
Hour of exposure 
30 2 2.30 3 3.30 4 
Deflection of the galvanometer 
249 228 188 173 172 108 


It is shown from the foregoing that the electro- 
motive force of the selenium plate very uniformly 
increased from 9.30 a.m. until 11.35 a.m., then the 
current remained nearly constant during two hours, 
and thereafter again quite uniformly decreased 
until 3 p. m. With regard to the reason why some of 
his selenium plates become more conductive during 
illumination, while others generate electro-motive 
force, Mr. Fritts give no explanation. He speaks 
ol the uncertainty in the preparation of the plates, 
of whose properties nothing can be foreseen, and 
gives various manipulations through which unser. 
viceable plates may often be made useful. There is 
also still needed thorough investigation, in order to 
determine upon what the electro-motive light- 
action of many selenium plates depends. Never- 
theless, the existence already of even a single 
selenium plate having the property described is a 
fact of the greatest scientific significance, since 
there is here presented to us, for the first time, the 
direct conversion of the energy of light into 
electrical energy. 

Note by Mr. Fritts:—The uncertainties men- 
tioned by Dr. Siemens, as existing at the time I 
wrote the communication referred to (in February, 
1884), have since been largely overcome. I have 
discovered the conditions upon which the electro- 
motive light-action depends, and, with more perfect 
means for constructing the plates, I believe that I 
can even vow accomplish the conversion of the 
greater portion of the energy of light into electrical 
energy. If my theory of the action proves to be 


complete, when fully carried out and tested in all 
of its variations, we may ere long see the photo- 
electric plate competing, ia high efficiency of con- 
Version, with the dynamo electric machine itself. 
I have also ascertained the causes of the frequent 


a lateral motign the material could be cut away 

instead of being to one side. The diagram, 

Fig. 1, shows distinctly how the tooth of an 

involute rack would cut its way through the rolling 

blank, thus forming one of the spaces between two 
t 


alterations in the electrical conductivity of selenium | teeth 


plates, and the conditions which will prevent them. 
am now able to foresee the general properties of 
the plates, and indeed to give them such of the 
properties as I wish. I can cause a plate to show 
either an elestromotive action or a higher com- 
ductivity, when exposed to light, or to show both 
properties. can cause one surface of a plate to 
offer a higher resistance to a current than the other 
does, and can determine beforehand in which 
direction this action shall be exhibited. I can cause 
the resistance of a plate to increase and decrease in 


y | the same direction as the strength of the current is 


changed, or inversely ; and can change the character 
of a plate by reversing its action in these respects, 
and re-reversing it at pleasure. I have ascertained 
the rationale of the speaking and singing plates 
described in my paper read before the American 
Association for the Advancement of Science in 
eptember last. Some of the foregoing was known 
long before the date of my communication to Dr. 
Siemens ; but it is all mentioned here in order to 
show that the principal points are already pretty 
well worked out and understood. For obvious 
reasons I donot yet publish my methods; but man 
points in the action of selenium do remain whi 
cannot yet be explained or accouuted for. 

In explanatien of the slight irregalarity in the 
action ef the electro-motive plate mentioned, it 
should be stated that it had not been prepared for 
that purpose, but was sent to him as exhibiting 
another and 1 different property. Durin 
the development of that property, it had received 
some of the manipulations adapted for giving the 
electro - motive action, and in consequence thereof 
it oould generate a slight current on exposure to 
light, although not with the uniformity of a 
specially prepared electro-motive plate. It should 
also be noted that the ‘‘south-eastern portion of a 
sky without clouds” (direct sunlight bein g cut off and 
excluded) is not a very intense source of illumina- 
tion. ut that fact will only render more satis- 
factory the proof of the reality of the phenomenon 
and its nature. 

At the time of sending him the samples of my 
constructions, I had not a very large number of the 
electro-motive plates, and those were in almost 
daily use in experiments from which I hoped to 
deduce the philosophy of the action, so that the 
could not be spared: and I contented myself wi 
pointing out that this plate could generate a current 
sufficient, at least, to demonstrate its possession of 
that property. After having my papers, data, and 
p ateo uuder consideration for neariy a year; Dr. 

iemens, than whom there is no higher or better 
authority, has finally accorded the honour of first 
discovery to me. hatever doubts or uncertain- 
ties may exist regarding the nature or cause of the 
phenomena adduced by other investigators, there 
can be none in this case, since all chemical polarisa- 
tion and thermo-electric actions are here excluded 
from consideration, and the phenomenon is here 
unquestionably the direct conversion of the energy 
of light into electrical energy. 


BILGRAM’S GEAR CUTTER. 

T. gear cutting machine devised by Mr. Hugo 

Bilgram, which is illustrated in the annexed 
engraving, is, in some respects, a novel departure 
from practice, and a radical change in the method 
of applying principles. The difficulty in cutting 
the teeth of bevel gear, for which this machine is 
specially designed, lies ia the fact that the curvature 
of the sections from end to end is not uniform, and 
tools cannot produce altogether accurate results at 
once. Messrs. Brehmer Bros., of Philadelphia, 
send us some particulars of the machine invented 
by a member of their firm, together with the fol- 
lowing remarks by an American contemporary. It 
should be mentioned that Brehmer Bros. have 
several of these machines at work cutting gears. 
The principle of the machine can, perhaps, be best 
explained as followa:—It is possible to make with 
any system of interchangeable gears a rack which 
will correctly gear with any wheel of the set. Any 
wheel that gears correctly with this rack must, 
therefore, also gear correctly with any other wheel 
of the set; and from this it follows that if an 
number of wheels are made to gear correctly with 
this rack, they must also gear correctly with one 
another. If the wheels were to be made with soft 
material, say wax, the teeth could be formed by 
simply rolling the blank into the rack, care being 
taken that the pitch line of the blank will roll on 
that of the rack without slip. The desirable clear- 
ance can be obtained by giving this rack just the 
converse of clearance. Gears are, however, mado 
of material that cannot be removed by pressure, 
and the process must, therefore, be modified. The 
teeth of the rack might be made of hardened steel, 
with sharp edges at the ends; and by giving them 


8 | blank is secur 


This is, in fact, the process by which this gear- 
cutter accomplishes its work. The cutting tool 
represents one tooth of a rack, pertaining to an 
interchangeable set of gears, and it obtains a 
reciprocating motion in the manner of a shaper 
tool, while the blank receives a movement as 
though it were rolling on its pitch surface. In 
bevel gears the tool representing the rack tooth, 
while cutting, passes through the varying depths or 
pitches; therefore the straight line, or involute 
rack tooth, is the only available one for this pur- 
pose. The tool, instead of running parallel with 
the pitch line, must run parallel with the bottom of 
the space. This will be more readily understood if 
it is considered that the rack of a bevel gear is 
nothing else but a bevel gear forming a pitch angle 
of 80° at the apex, ora flat, circular with teeth 
converging from the circumference towards the 
centre. The tool, in cutting, would follow the out- 
line of the teeth of this imaginary plane wheel ; and 
it is evident, therefore, that only one side of the 
converging space can be formed correctly at a time. 


The machine, then, consists of two principal 
parte—the shaper, which holds and operates the 
tool, and what may be called the evolver, which 
holds and moves the blank. In order that the 
blank shall imitate the movement of a rolling cone, 
the axis must, in the first place, be moved in the 
manner of a conical pendulum. To accomplish 
this, the bearing of the arbor which carries the 
in an inclined position between 
two uprights to a semicircular horizontal plate, 
which can be oscillated on a vertical axis passing 
through the apex of the blank. To complete the 
rolling action, the arbor must, in the second place, 
receive simultaneously the proper rotation, and this 
effect is produced in the machine by having a por- 
tion of a cone (corresponding with the pitch cone 
of the blank) attached to the arbor, and held by two 
flexible steel bauds stretched in opposite directions, 
thus preventing this cone from making any but a 
rolling motion when the arbor receives the before- 
described conical swinging motion. One end of 
each of the two bands, of course, is attached to the 
cone, while the other is attached to the framework. 
of the evolver. 

Mathematically speaking, a cone does not ter- 
minate at the apex, but is extended beyond, and 
thus consists of two opposite sides of surfaces meet- 
ing in the apex. Basing on this principle, the 
rolling cone above described is placed on the side of 
the apex, opposite that on which the blank is 
placed, in order to avoid an interference with the 
tool. 

The feed mechanism effects a slow intermittent 
movement of the semi-circular plate which supports 
the inclined arbor, thereby ponon a slowly pro- 
gressing rolling of the blank while the reciprocat- 
ing tool forces its way through the metal. The 
feed can be reversed by the turning of a knob, 
or disengaged altogether, permitting the blank to 
be rolled to the one or the other side by a hand- 
crank. 

The arbor carrying the blank can be rotated in- 
dependent of the rolling cone by means of a worm 
wheel, worm and index plate, which enables the 
blank to be presented to the cutting device at pro- 
perly spaced divisions corresponding with the 
number of teeth of the desired wheel. 

It is essential that the tool should be so adjusted 
that the lowest point of the cutting side should 
move exactly towards the apex of the blank, and, 
in order to set the tool, a gauge is provided b 
which the tool can be adjusted. A distance bl 
is used between this gauge and the tool ; this mode 
admits of a high degree of accuracy, since varia- 
tions of distances can readily be detected by the 
touch when the eye ceases to discern. ; 

When a wheel is to be cut out of the solid, the 
tool is at first adjusted at a slight distance from its 
correct position, and after each cut the feed motion 
of the evolver causes the blank to slowly roll, and 
allows the tool to cut out the stock in the manner 
shown in the diagram. All spaces are now treated 
in the same manner by using the index device, 
whereupon the tool is properly adjusted for one and 
then for the other side, each adjustment being fol- 
lowed by a repetition of the process in order to 
finish both sides of the teeth. 

In securing the blank to the arbor, great care 
must be exercised in placing its apex exactly in the 
centre of the evolver. A special device enables the 
operator to gauge the distance of the ends of the 
teeth from the centre of the evolver, and, when- 
ever this distance agrees with that calculated from 
the drawing, the apex of the blauk isin its right 

lace. 
j The inclination of the arbor which holds the 
blank is made adjustable, so as to adapt it to the 
angle of the desired gear. This adjustment must 
be exactly concentric with the centre of the evolver, 
i. e., the apex of the blank. The rolling cone is 
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made detachable, in order that it may be replaced | One feature of involute gearing, which in practice 
ee cones as correspond with the angle of the | in often troublesome, can be fully met by gears cut 
blank to be cut; but as the number of cones re- | by this machine in a manner to be described. 


quired would be unlimited 
vised to make a limited number of cones suffice. 
The tool consists of a triangular 


, means have been de- | Whenever a pinion with a comparatively small 


number of teeth with a large wheel, there 


bar of hardened | is a tendency of the points of the teeth of the 


steel, forming at the point an angle of 30°, 16° on | wheel to cut into the flanks of the pinion. Reu- 
each side, and held by a special holder. By grind- | leaux recommends that the number of teeth of 
ing, it can be more or less truncated to suit the the smallest gear of á set of interchangeable 


pitch of the gear to be cut. By this form of tool a | wheels should not be lower than 30. In 


tice 


much higher degree of accuracy is attainable than | this defect is, however, hardly noticeable when the 
with tools having curved faces made to a gauge. number of teeth is not less than 20, but for a 


The proper 


up and down and sideway adjustment | smaller number it becomes perceptible. 


In spur 


is effected by two slides working at right angles, | gearing the difficulty is generally met by givin 
and operated by screws. The clamp which fastens the teeth of pinions more than the theoreti 
the tool- holder is so constructed that it also clamps | rounding; but this expedient is not a perfect cure 
these said slides to the apron, securing the necessary | as may readily be attested by the experience of 


stability. The apron is fitted with 


box in which the apron works is made in 


eat care; the those who have cut 12-tooth involute pinions. 
parts,and | Bevel wheels being always made in pairs, the 


the faces are turned true with the pinholes, inorder | above difficulty can be overcome by making the 
to get these faces exactly at right angles with the | tooth-face of the wheel shorter than usual, 
pin. The latter is fast in the apron, and [i e., by cutting it off at that point of the face- 


revolves in the two sides, in whic 
tape 


it has |involute, which, in running, 
r fits that the wear may be taken up. |tact with the root of the involute of the pinion. 


will come in con 


A device for lifting the apron during the return | By the extent to which the face of the wheel 


stroke prevents the dragging of the tool. 
oscillating movement of t 
ployed for this purpose, by having a bar hin 


The | teeth is shortened by this measure, that of the 
e connecting-rod is em- | pinion teeth is increased, and the flanks are made 
at to correspond. 


It is evident that where this 


one end to a clamp which can be shifted on the | correction has been . the pitch line of the 


connecting - rod while the other end impinges on the | pinion is nearer to the 


ase of the teeth, and that 


apron. By a lifting of the crank end of the con- of the wheel nearer to the top than in the ordinary 
necting- rod, the loose end of this bar is pushed | practice. . j 


forward and the apron is lifted. It is easy to so 
adjust the clamp that this lifting action will occupy 
the time of the return stroke. The tool-bar is 
moved by a Whitworth quick-return motion, which 
is attached directly to the belt pulley. A double 
counter-shaft connected by cone pulleys is em- 
ployed to change the speed if a shorter or longer 
stroke is desired. 


Gears cut on this machine are silver 


RECOVERING SILVER FROM FIXING 


BATHS.* 


EW photographers who are not chemists are 
aware of the small percentage of the total 
in a sensitive gelatine plate which goes to the 


practically as nearly perfect as it is possible to pro- | formation of the image. This is the case, notwith- 


duce plane surfaces on a planer. For this reason 
a careful preparation of the blanks is essential. 


* Abridged from the Photographic Times (U. S). 
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standing the fact that, unlike wet collodion, the 
negative imago is formed at the expense of the 
silver bromide which is itself reduced. Now as the 
function of the fixing bath is to remove all the un- 
reduced bromide and leave remaining in the film 
only the portion that has been reduced by the 
developer to the form of metallic silver, it follows 
that a fixing bath which has exercised its functions 
upon several plates soon becomes surcharged with 
silver. It is one of the easiest operations in the 
whole realm of chemistry to make this saturated 
fixing bath yield up every particle of silver therein 
contained; and this being so, it is a pity that ama- 
teur photographers should heedlessly throw away 
so valuable a solution es a used-up fixing bath. 
We say amateurs,“ advisedly, for professional 

hotographers are too much alive to their own 
interests to permit any such waste. Each of them 
has his barrels, into which every drop of old hypo- 
sulphite solution, whether that from negatives or 
prints, is thrown, in order to have the silver ex- 
tracted. i 

The following is the course we advise for the 
adoption of the user of dry plates on a moderate 
scale, who is not averse to the ređuction of his 
expenses by saving bis silver waste: Obtain a 
two-gallon glass jar having a ooer- ATE cover, 
and about 4in. from the bottom drill a hole in the 
side This hole is then fitted with a wooden plug, 
or, what is better, a small tap, which is retained in 
place by screwed nut, aided by rubber washers. 
This jar is placed on a shelf in a garden or outside 
ofa window; at any rate, in some place with whicl 
there is direct open-air communication. This is 
rendered necessary on account of the offensive 
smell emitted at a subsequent stage. Into this the 
waste-fixing solutions are poured, and when the 
jar is nearly full, a small portion of a solution of 
potassium sulphide (sulphuret of potash or liver of 
sulphur) is poured in and mixed with the solution 
by stirring with a wooden or glass slab. Instantly 
there is a dense deposition of sulphide of silver in 
the form of a dark mags. Precisely how much of 


842 


the sulphuret ought to be added can be determined 
only by experiment. After the precipitate descends 
a little, if the addition of two or three drops of the 
sulphuret is not seen to produce a further precipi- 
tate, then has enough been added; but if this 
addition causes further blackness, it must be con- 
tinued until all the silver is found to be converted 
into sulphide. It is advisable that no more be 
added than suffices to effect this end. Owing to 
the slowness with which the precipitation takes 
place, it may, in many cases, be expedient to have 
in use two such jars as that described. After the 
precipitate had settled down to below the level of 
the hole or tap in the side of the jar, the superna- 
tant liquid must be run off through this aperture. 
Upon replacing the pine, water may be added to 
Wach the sulphide of silver which is insoluble in 
water. In this case the deposition will take place 
more quickly than before. Having obtained the 
Silver sulphide as a dark pasty mass, the next que 
arises: What shall we do with it? In reply: Tt 
can either be placed in the hands of a professional 
metallurgist or reducer, who will most willingly 
either purchase it at full value or fuse it intoa 
button of metallic silver; or, secondly, it can be 
converted into nitrate of silver by the addition of 
nitric acid into which it readily dissolves ; or thirdly, 
it may be mixed with a flux composed of carbonate 
of soda, 7oz. ; carbonate of —— 5 70 ;.; nitrate of 
potash, 203. Mixing this with the silver in 
equal proportions, placing in a crucible, and 
en fusing in a furnace, this gives a button 
of pure silver. The nitrate of silver obtained 
by the second operation is not sufficiently pure 
for some purposes, but, of course, it may be 
easily purified. The following is a pretty ex- 
periment, and one which is also useful, inasmuch 
as it reduces the sulphide very quickly. Having 
-cut a hollow into a block of wood, p it ina 
mixture composed as follows :—Sulphur, two parts; 
nitre, four parts; fine sawdust, two parts; with an 
equal volume of silver sulphide. Apply a lighted 
match to this, and err pects will take place with 
great rapidity, and at the close, in a few seconds, 
the silver will be found at the bottom of the cavity 
as a beautiful white lump of shining metal. 


THE BISULPHIDE OF CARBON 


DISINFECTING LAMP. 

HE experiments made in Paris with bisulphide 

of carbon for disinfecting purposes were so 
satisfactory that a device was ed for in which 
the liquid could be safely burned. It is an ex- 
tremely volatile and inflammable liquid, and under 
ordinary conditions could not be ignited in a closed 
room without great danger of setting it on fire; but 
by means of a peculiar sep devised by M. Ckiandi- 
Bey, any quantity of the bisulphide can be burnt 
with perfect safety. The lamp is made of copper, 


and consists of an exterior receptacle, A B O D, in 
which is — the lamp IHEF. Three bent 
copper tubes, R S, pass through the sides of the 
lamp. The cylindrical tube, K L M N, containing 
a cotton wick in the upper part, reaches from the 
mouth of the lamp nearly to the bottom. The 
flame is surrounded by a copper chimney, P Q. 
The method of operating is as follows:—The lamp 
is filled with bisulphide of carbon to about the 
level aa. The outside receptacle is then filled with 
water to the level 4. By means of the bent tubes, 
R S, the water passes into the interior of the lamp, 
and forces the bisulphide up to the level a’ a’ in the 
copper tube, where it is absorbed by the wick, and 
ean be ignited at the top of the tube o o. As the 
bisulphide burns away, it is replaced by the water ; 
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aud the lamp finally extinguishes itself. The com- 
bustion can be regulated by adding more or less 
water, so as to raise or lower the level } 4. There 
is no danger of explosion; as the bisulphide is 
entirely surrounded by water, which keeps it cool, 
and only a small portion at a time is brought in 
contact with the flame. In disinfecting a room, 
about one pound of bisulphide is allowed to every 
thousand cubic feet. Any coloured materials likely 
to be bleached by the gas should be removed, the 
bisulphide ignited, and the room tightly closed, and 
left for several hours. After disinfection, the room 
should be thoroughly aired ; and care must be taken 
not to inhale the gas. 


OBSERVATIONS ON THE PREPARA- 
TION OF MINERAL AND ROCK 
SECTIONS FOR THE MICROSCOPE.” 


By JOHN ERNEST Apr. 


11 the past few years the study of the 
minute structure of minerals and rocks has 
received the attention of so many able geologists 
that microscopical 223 and petrography 
may now be regarded as a fairly established means 
for the identification and diagnosis of inorganic 
species. propose to confine my remarks to the 
preparation of hard substances which do not require 
any special previous or after treatment to enable 
them to withstand the mechanical methods to which 


they are subjected. Thereare many trifling details | lim 


of manipulation, the neglect or observance of which 
suffice to draw the line between failure and success. 
By the term failure I intend to imply that slovenly 
habit of securing a thin f ent of a section and 
mounting it anyhow, with clinging particles of dust 
and dirt, to which such errors of observation as a 
detailed description of rough surfaces, rugosities, 
striæ, cavities filled with unknown products, and a 
variety of other conflicting evidences, are to be 
attributed; whereas a successfully-prepared section, 
in the hands of a faithful recorder, can only con- 
tribute to the advancement of science. The first 
operation in the preparation of sections is to secure 
a slice of the mineral or rock. In the former case 
it is obvious that for purposes of investigation a 
definite series of sectional planes should be selected ; 
in the latter instance, especially in very finely- 
textured rocks, without any natural or super- 
induced peculiarities, such as occur in finely- 
laminated examples, slates, schists, &c., or the 
presence of specially developed and local particles, 
the plane of section is immaterial, and a chip taken 
with a hammer may often suffice. The reduction 
of the slice may be accomplished by hand, or with 
the aid of a grinding bench. In either case the 
processes are essentially the same; the result to be 
aimed at is a section of the desired thickness, which 
shall be perfectly even and free from superficial 
scratches. The tenuity of the preparation must of 
course be regulated by the special requirements of 
each case; as a rule, however, the thinner a slice 
can be made the more valuable it becomes to the 
general investigator, especially with high powers of 
the microscope ; minute endomorphs, cavities, and 
traces of fluidal structure may thus be revealed, and 
inferences often of great importance deduced there- 
from. The mode of preparing hard sections is briefly 
as follows:—The slice or chip must be ground 
absolutely level and perfectly smooth on one side ; 
it is not necessary to polish the face. The smooth 
facette may thereafter be firmly cemented on to a 
suitable piece of glass, and the other side then 
reduced until a sufficiently thin section is obtained. 
To do this by hand, a few soft metal plates, 
preferably of pewter, zinc, copper, or lap-metal, 
each about 12in. square, and jiu. thick, three sizes 
of emery powder, and one or two Water-of-Ayr 
hones, are in reality all that is necessary. Glass 
plates are not to be tolerated, since they rapidly 
wear away irregularly unless extreme care is taken. 
For the final operation of grinding, floar emery 
which has been used and washed, or mirror- 
polishers’ powder, is to be Bsc pag To produce 
a perfectly flat face upon the slice the surface of 
the plates should be slightly raised at their centres, 
so as to be somewhat convex. This may be pro- 
duced by heating the central part over a spirit or 
Bunsen flame, when the four corners of the square 
will tend to bend slightly downwards, and give the 
desired degree of convexity to the upper grinding 
surface. he plate may then be fixed upon a 
support of wood covered with a layer of plaster of 
Paris, 80 as to prevent a springing motion during 
the process of grinding. he use of flour emery 
will secure a tolerably smooth surface, free from 
any serious scratches or roughness; but it is 
advisable to make use of a Water-of-Ayr hone, 
with a plentiful supply of water, in addition, to 
insure success. deed, two hones may be 
advantageously employed, and their surfaces are 
to be specially prepared beforehand thus :—The 


* Abridged from a pipe read before the Mineralo- 
gical Society, and published in No. 29, Vol. VI. of the 
Mineralogical Magazine. 
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first hone, about Gin. long and l}in. in breadth, is 
to be rubbed rapidly from end to end, longitudi 
in one direction, upon a level slab of fine me. 
This will develop a slightly convex surface upon the 
hone. The second hone, of similar propose 
must be treated in the same way, but it should in 
addition be further rubbed upon a slab of fine 
marble, so as to secuce a smoother surface also 
slightly convex. The value of a convex at 
or polishing surface where the pressure is appl 
by the hand has long been known to 
mechanicians, for it is upon this priaciple that the 
so-called engineer’s file 1s constructed. To the 
neglect of this item may be traced the cause of 
those inequalities which result in a section thick 
towards the centre and thin at the — In fasten- 
ing the smoothened surface of the slice to a piece 
of glass, the best cement substance I have found 
for the purpose is that made of an admixture of 
Venice turpentine and orangeshellac. The turpen- 
tine should be heated in a sand or water bath, and 
enough shellac ought to be added to it to 

on cooling a thoroughly hard yet tough solid; it 
may be tested from time to time by the removal of 
asmall portion. Theadvantages of this cement are 
manifold: it is not prone to imbed cles of 
emery during the processes of grinding, its adhesive 
properties are exactly suited to the requirements of 


the case, and it is ectly soluble in ordinary 
methylated spirit. By surrounding the edges of 
the slice with a small quantity of the cement, the 


borders of the latter will be perfectly protected. 
The slice ought to be fixed on to the small pre- 
i square of glass, with the fastening 
substance melted upon it over a spirit or Bunsen 
flame ; it should be firmly pressed u the 

slip (which, by the way, is all the better for being 
made of the best flattened plate-glass, about gin. 
thick, and I Jin. square) to the entire exclusion of 
air-bubbles. The process of reduction may be 
carried on with Nos. 60 and 80-hole emery 2 
until in dark specimens, ¢ g. basalts, &c., the slice 
becomes translucent. Flour emery may ae be 
used, and the final touches given upon the Water- 
of-Ayr hones. During the latter stages, the 
specimen ought to be repeatedly examined under 
the microscope. All that is necessary now is to 
remove the finished section from the preliminary 
slip of glass. This may be best rnb 
soaking it in a saucer full of methylated spir 
The slice ought to float off of itself in the course of 
a few hours; it must not, on any account, be foreed 
off. After detachment, it should be transferred to 
a dish of clean spirit for an hour or so, and 

washed therein with a fine camel’s-hair or 
pencil. From the clean spirit the slice should be 
removed by means of a special lifter (a fine brush 
or stout needle will do), and placed bet ween slips of 
clean white tissue paper, where it will dry rapidly 
and be ready for mounting. The best mount 
fluid for rock sections is a filtered solution of eq 
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parts of Canada balsam aud > 
of 


benzol. Hardened Canada 
benzol and filtered may also be used. A dro 
the solution ought to be placed upon a 

warmed slip of glass, the section placed thereon, 
covered with another drop, and laid aside for about 
10 or 12 hours ia a dust-proof box, or under a bell 
glass. This process permits the medium to assume 
a suitable consistency before the cover glass is 
applied to the ‘pre i 238 
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section, and a gently warmed cover glass lowered 
upon the whole. Tne labour of grinding sections 
minerals and rocks for the microscope by hand 
is so tedious that few persons would follow that 
where they could resort to a suitable grind- 
ing beuch. Many instruments have been devised 
for this purpose, the best one in the English market 
ing that of Messrs. Cotton and Johnson, and 
called the Amateurs’ Lapidary Machine.“ There 
is room, however, for vast improvements in instru- 
ments of this kind; those that are now made for 
scientific inquirers are either too expensive or mere 
toys; whilst working lupidaries use benches which 
require almost a term of apprenticeship to enable 
one to mauage them. What is wanted by the 
trologist is a thoroughly good machine with a 
reizrutally disposed fly - wueel, treadle action, 
firm steady bearings, and the entire system so 
arranged as to admit of the ready change of laps, 
and tbe cleanly application of emery with the 
greatest possible utility. I am glad to beable here 
to describe a machine which fully meets all the 
wants I have just enumerated, and which has 
hitherto remained unnoticed. With its aid several 
hundreds of sections of the most perfect descrip- 
tion were prepared in illustration of my journal on 
microscopical petography. The vertical treadle 
motion is r A d into a powerful horizontal one 
by meaus of a strong cord passed over a pulley and 
attached to the crank of a fly-wheel. A connect- 
ing strap trausfers tbe motiou of the fly-wheel to 
asmall horizontally-placed spindle-bearing wheel. 
The lower end of the spindle works upon a fixed 
iron bearing, whilst its upper extremity is free and 
slotted to receive the ceutral attachment pins of 
the grinding discs. The circular grinding discs are 
provided with cylindrical rod-like attachment pins 
screwed into the centres of their lower faces at 
right angles thereto; they are simply allowed to 
slide into the receiving slot of the spindle-head, and 
can therefore be readily changed ; their weight, and 
the pressure applied to their upper surfaces during 
the process of grinding, are sufficient to maintain 
them firmly. he fly-wheel works between two 
metal bearings supported by a strong framework, 
which can be made to slide forwards or backwards 
in the body of the bench by working a large 
adjustable wooden screw ; thus, when the connect- 
strap becomes somewhat slack it can be speedil 
tightened by merely turning the screw-head. 
Before placing the lap into the slot of the spindle- 
head, the waste emery box must be placed around 
the latter, and over this a protecting metal cup- 
shaped cap is slid to prevent the possible passage 
of dirt to the working parts of the instrumeut. 
Lastly, the subjoined figures with explanatory 
motes and measurements will show the details of 
this new lapidary’s lathe far better than any verbal 
description alone. It may be taken as a working 
plan. 
Explanation of Engravings. 
Diagrammatic sectional drawing of lap‘dary’s 
lathe for petographical work.—'T,, top of table; u u, 
1 legs; J, middle joist; tr, treadle, 
cord of treadle passing over pulley wheel ( pw) to 
crank (er) of fly-wheel (fw); st, strap from fly- 
wheel to spindle-bearing wheel (sp w) ; Sp, upper 
end of spindle ; Sp 1, lower part of spindle resting 
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on bearing (Sp B); u b, and J, upper and lower 
bearings of fly-wheel, sunk in sliding frame (fr), 
which can be regulated by wooden screw (w s). 
The lower bearing, along with the inferior arm of 
the sliting frame, move in a limited groove in the 
joist (J), which is specially morticed at this part. 
Enlarged diagram of grinding apparatus. — t., 
circular brass ring bordering aperture for upper 
end of spindle (Sp) ; it is provided with an upward 
projecting rim. The braes cap (c) acts as a steady- 
ing bearing to the spindle b (Sp); i', circular 
metal ring with upward projecting rim fastened on 
edge of central aperture of waste emery box (b) ; 
the brass protecting cap ( p) comes over the edge of 
this rim, and is apposed above to the free ex- 
tremity of the spindle head, thus effectually 
preventing the entry of dirt to the bearing (c); 
“, iron pegs for securing box (b) in its place. L, 
lap, or grinding disc; a, attachment pin of lap, is 
somewhat conical, and does not quite fill the slot 
(s) ; thus providing a grip which tends to become 
more firmly fixed during the process of grinding. 


Working Measurements. 
Table: Height, 38in.; length, 40in.; width, 
in. 


Distance of joist (J) from top of table........ 6 
Distance of spindle from nearest supporting 


leg (u) „ „ „ „% „„ „ „ „„ „%%% „%% % „% „„ „„ „% „ „ „% „ % „ „ „ „ „ 
Diameter of fly -wheel eeeee „„ „„ „„ „46 „6 .. 16 
Diameter of spindle-bearing wheel ........ oe 6$ 
Diameter of pulley Wheel . q OF 


Length of arms of sliding frame (fr) ........ 10 
Side of square waste emery box (C) 1324 


The Chloris Baudet Cell.—A Chloris Baudet 
*‘unpolarizable ” battery was tested at the Phila- 
delphia Exhibition. The cell is described as follows : 
—An outer rectangular cell, 22cm. by 18 by 9, and 
a porous cell for the zinc plate. eee jars, 
one for crystals of bichromate of ar a 
for sulphuric acid ; one with holes 
without ; two plates of carbon, each with suitable 
wire connections, and a suitable cover for the whole. 
The solutions used were a saturated solution of 
bichromate of potash for the outer jar holding the 
carbon, and a super-saturated solution of acid sul- 
pasio of potash for the porous jar containing the zinc. 

n the test cell the bisulphate of potash was used 
in the porous jar. When first set up this cell had 
an electromotive force of 1°87 volt. It was then 
put in circuit with a resistance of 5˙8 ohms, in- 
cluding a galvanometer, when the deflection was 
47°, with a current of 226 ampère. The internal 
resistance of the cell was 1°3 ohm, and the zinc 
was a half-inch rod immersed to a depth of about 
three inches. The needle fell one degree in the first 
five minutes, when after an hour it rose to 47}°, 
standing steadily for five hours ; the next morning 
it was45°. ere it remained practically constant 
for about 28 hours, when it suddenly fell. 


THE East Coast railway from Newcastle to 
Ediuburgh has had to be diverted about 2} miles to 
the north of Berwick, owing to the encroachments 
of the sea, and at a cost, exclusive of purchase of 
land, of nearly £14,000. 


SCIENTIFIC SOCIETIES. 


— ——— 


ROYAL ASTRONOMICAL SOCIETY. 


1 June meeting of the society was held at 

Burlington House, on Friday, the 12th inst., 
Ed. Dunkin, Esq , President, in the chair. The 
Rev. Thomas Perkins, M.A., of Shaftesbury School, 
Shaftesbury, Dorset, was elected a Fellow of the 
society. 

Col. Tapman reported that sixty-two presents 
had been received by the society since their last 
meeting. Amongst them was a_ photograph 
of a portion ot the Milky Way, taken by 
the Brothers Henry, of the Paris Observatory, 
with a new object-glaes of their own construction 
of l3in. eperture aud 11}ft. focal length. With an 
exposure uf 60 minutes stars of the 14th magnitude 
were shown. 

Mr. Knobel read a paper by Mr. W. F. Denning, 
on The Velocity of Meteors.” At the last meet- 
ing it was stated that in order to account for the 
stationary meteor radiants, which Mr. Denning 
claims to have discovered, it is necessary to assume 
that the meteoric bodies belonging to them come 
from outer space with a velocity at least fifty times 
as great as the velocity of the earth in its orbit 
about the sun. Mr. Denning wished to state that 
no such velocities had been observed by him. He 
agreed with Col. Tupman as to the difficulty of 
accounting for these long-enduring showers, but it 
was certain that the meteors coming from the fixed 
radiants did not meet the earth with velocities fifty 
times as great as the meteors belonging to known 
planetary showers. The question had been asked 
whether the velocity of any meteors belonging to 
fixed radiants had been determined by simultaneous 
observations of observers stationed at a distance 
from one another, Mr, Denning stated that there 
were several instances in which such observations 
had been made, and that the velocities did not differ 
greatly from the velocities of meteors belonging to 
the planetary streams. 

r. Ranyard said: This seems to be a very im- 
portant series of facts which Mr. Danning has com- 
municated. If the velocity of a meteor shower 
coming from outer space were at all comparab!e 
with the velocity of the earth in its orbit, the 
radiant would, in the course of the year 
move in a circle many degrees in diameter, because 
the direction ia which meteors appear to approach 
the earth is not the direction in which they are 
really moving in space ; but it is determined by the 
relative motion, which is compounded of the 
meteor’s motion and the earth’s motion in its orbit. 
Meteors moving with a velocity fifty times as great 
as the ordinary planetary meteors, would probably 
give rise to quite a distinct class of phenomena. 
The heat generated is proportional to the square of 
the velocity, and consequently at the same altitude 
such rapid-moving meteors would be consumed in 
an incredibly short space of time. Planetary 
meteors become incandescent at a height of seventy 


or eighty miles above the earth’s surface, and 


meteors moving with a velocity fifty times as great 


in. | it is possible to conceive might become incandescent 


at twenty or even fifty times as high in a region 
where the atmosphere is very much rarer; but with 
such enormous velocities it seems probable that the 
process of burning the meteor would be much more 
rapid, and that the air would behave almost like a 
solid, and the meteor would be broken up with a 
rapidity comparable to the duration of an electric 
ash. 

Col. Tupman endeavoured to show, by means of 
a diagram on the black-board, the relative heights 
above the earth’s surface at which it would be 
necessary to suppose that meteors became incan- 
descent, in order that the angular velocity of the 
two classes of meteors should correspond. 
small relative velocity, compared with the earth, is, 
however, proved by the fact that the apparent 
velocity of the meteors, from both classes of 
radiants, is dependent upon the position of the 
radiant with respect to the apex of the earth’s way. 
When the earth meets the meteors, their apparent 
velocity is much greater than when the meteors 
catch up the earth from behind. 

Mr. Bryant read a paper on ‘ The Elliptic 
Elements of Comet (Ross) II., 1883.“ The orbits of 
which elements have already been published of 
this comet, do not present such an agreement 
as might have been expected on the assumption 
that the comet is moving Tks tier ae aig d in a para- 
bola. By the advice of Mr. Hind, he had rejected 
all observations except those of Mr. Tebbutt; but 
he still failed to find a parabolic orbit which woul 
correspond to them. Mr. Bryaut, therefore, under- 
took to investigate its elliptic elements, and arrived 
at two sets of elements, both of which satisfied 
Mr. Tebbutt’s observations with an error of six 
hundredths of a second of arc of Right Ascen- 
sion. One Sige a period of 87 years, and the other 
a period of 94 years. 

Mr. Knobel read a paper on Al-Sufi’s star mag- 
nitudes. He compared the discrepancies in different 


manuscripts, and illustra the black how 
See ee 


The 
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HE scientific world learnt on Monday last, 
with some surprise and with much regret, 
that Prof. Fleeming Jenkin was dead. His int- 
mate friends knew that his health was in far 
from a satisfactory state ; but few anticipated so 
untimely a termination to a career which has 
been of the greatest service to practical science. 
The deceas E was born in 1838 at Stow- 
ting Court, Kent, and pursued his studies at 
Edinburgh, Frankfurt-on-the-Main, Paris, and 
Genoa; and after taking his M.A. degree, he 
entered himself as an ‘‘ apprentice ” in the loco- 
motive shops at Marseilles, whence he passed to 
Fuirbairn's at Manchester in 1851. It will 
be seen that Fleeming Jenkin had of necessity 
acquired a good deal of experience before he was 
21, and the very variety of his educational train- 
ing enabled him to attain a position at an early 
period in the life of @ scientist. In 1857 he 
had charge of the electrical testing of the 
first Atlantic cable during the progress of 
its manufacture; and in 1865 was ap- 
pointed professor of engineering at Uni- 
ersity Cellege, London—a post he held until he 
became the first occupant of the chair of E 
neering at Edinburgh, a professorship which h 
held until his death. The loss of such a man in 
the prime of life, just as his scheme of telpherage 
or electrical transmission, is about to be put into 
practical work, is to be regretted, for his many- 
sided experience would have been of great value 
in determining several questions which are at- 
tracting much attention. 


Prof. Robert von Schlagintweit, the eminent 
ethnographer and geographer, died on Saturday 
in Giessen at the age of 52. The name of the de- 
ceased is chiefly connected with the journey of 
scientifio investigation made by him in 1854-57 
in Central India and the Himalayas in conjunc- 
tion with his brothers Hermann and Adolphus. 
The expedition was fitted out at the expense of 
the King of Prussia and the British East India 
Company, and added many important and in- 
teresting facts to our knowledge in the domains 
of geography, meteorology, geology, and ethno- 
logy. An account of the journey was published 
in English under the title of “ Results of a 
Scientitic Mission to India and High Asia. 
Prof. Robert von Schlagintweit also travelled in 
North America, and wrote several shorter works 
on his experiencesthere. For several years E 
vious to his death he had filled the post of 
fessor of Geography at Giessen. 


The Rev. R. Harley, F.R.S., is retiring from 
the principalship of Huddersfield College, after a 
long and distinguished career as a teacher of 
mathematics. 


It is stated that for the profeseorship of 
chemistry at South Kensington, vacant by the 
resignation of Dr. Frankland, there are a large 
number of candidates, amongst them, Prot. 
Ayrton, of the Technical Institute ; Prof. Dewar, 
of Cambridge ; Prof. Hartley, of Dublin ; Prof. 
Odling, of Oxford, and Prof. Thorpe, of Leeds. 
The emolument or salary, according to Whitaker, 
exceeds £1,600. 


The conversazione of tho Royal Society was 
held last week at Burlington House, when many 
objects, scientific and mechanical, were displayed 
in the several rooms, and were inspected with 
evident interest by the guests as they passed 
from room to room. Among the mechanical 
contrivances which appeared to excite the chief 
interest was Tate’s calculating machine, ex- 
hibited by the inventor, by means of which eight 
figures can be multiplied by eight figures in the 
space of about 15 seconds. There were also many 
entomological and botanical specimens under 
microscopes exhibited, as well as samples of 
Edison incandescent lamps exhibiting molecular 
shadows and transparent deposit of copper. 

It may interest a few to learn that the Council 
list of proposed Fellows was duly elected. The 
following are the names; Major Baird, R. E.; 
P. H. Carpenter, D. Sc.; Sir A. Clark, M. D.; A. 
A. Common, F. R. A. S.; Staff- commander E. W. 
Creak, Prof. E. Divers, Dr. H. Hicks, W. M. 
Hicks, M. A.; F. R. Japp, Ph. D.; Dr. A. M. 
Marshall, Prof. H. N. Martin, D. Sc.; C. 
O'Sullivan, Prof. J. Perry, Prof. Sydney Ringer, 
and S. H. Vines, D.Sc. 


At Christiania, Herr A. Olsen, an optician, 
has erected a large refractor in the Great Park, 
and the public can make observations of the 


arisen. In Ptolemy’s catalogue a star of the 3-4 
magnitude is indicated by the Greek letter y, fol- 
lowed by the word <:Aacowy; a star a little larger 
than the third magnitude would bey, peccor, the 
letter y signifying 3. The Arabic copyists not 
understanding the meaning of the words Helo» or 
eXacowv, as greater or less, translated them in 
various manners, semetimes giving the Arabic 
initial letters of the words and sometimes con- 
tractions. 

A paper by Prof. Pritchard was read, intitled 
“ An Inquiry as to the Grounds for Criticism by 
the Astronomers of Harvard College on the Oxford 
Stellar Photometry.’ Prof. Pickering had stated 
that the results obtained with a 40 photo- 
meter should theoretically be affected by the 
brightness of the background of sky. In order to 
test this assertion Prof. Pritchard had examined 
about 1,000 observations of Polaris which had 
been made at Oxford during the last three years; 
he had had the observations divided into four classes 
corresponding with the four phases of the moon, 
but the part of the wees at which the star was 
extinguished was found to be practically the 
same, whether the moon was full or new, there 
being only a difference of about one-hundredth of 
an inch in the average reading of tho wedge for 
fall moon and new moon which would 
correspond to &a difference of about one- 
fiftieth of a magnitude. The four read- 
ings were 4°77, 4°76, 4 74, and 4°75 inches on the 
scale of the wedge. The paper then proceeded to 
deal with the probable errors of the measures given 
in the Harvard Catalogue, and in the Oxford 
Catalogue Prof. Pritchard claimed that there were 
no systematic errors in the Oxford Catalogue 
depending on the brightness of the field of view, or 
on the brightness of neighbouring stars. The 
magnitudes of the Harvard Catalogue mostly 
depended on measures made upon only three 
different nights, and as these measures are relative 
measures depending upon the comparison of one 
star with another, Prof. Pritchard claims that they 
are not likely to be as accurate as absolute measures 
made with an instrument which is independent of 
the sky illumination. 

Mr. Stone said that he did not think Prof. 
Pritchard’s way of comparing the various measures 
of the Harvard Catalogue with his own was fair. 
He had compared the extremes of the measures 
made at Harvard with the difference between 
the means of measures made at Oxford. 
He was very surprised to hear of the result which 
Prof. Pritchard had arrived at in comparing the 
differences between observations made at full moon 
and new moon. If Prof. Pritchard had determined 
the magnitudes by a differential method by which 
one star was compared with another, he could 
understand that both stars might be similarly 
affected, so that the relative brightness might not | Satellite of Neptune 1885-86, by A. Marth, Esq ; 
be changed, but with absolute measures, such as Ono Daylight Occultations of Aldebaran in 1885, by 
Prof. Pritchard endeavoured to make, he could not | Mr. J. R. Hind. 
understand sucha result. To the eye, and in the 
telescope, there were two or three maznitudes of dif- 
ference between the apparent brightness of stars at 
new moon and full moon. 


The Astronomer Royal said that he had had the 
advantage of examining Prof. Pritchard's work, 
and must congratulate him upon the accuracy he 
had intriduced into celestial photometry by hia 
wedge-photometer. He could understand how 
it was that the absolute meascres of the 
brightness of the Pole-star differed by only about 
th of a magnitude under different conditions. 
of moonlight illumination. The light of the star 
disc is enormously brighter than the light of the 
background, and it stands to reascn that long 
before the star has disappeared, as the wedge is 
pushed onward, the background will have faded 
out of view, and will have no effect on the retina. 
Its effect would only be the same as absolute black- 
ness ; ae objection, therefore, utterly falls to the 
ground. 

General Tennant said that he had had an oppor- 
tunity of examining Professor Pritchard's observa- 
tions with Mr. Common, and he thought that a 
great part of the accordance which they seemed to 
show was brought about by the fact that Professor 
Pritchard rejected observations in a very wholesale 
way when they were not accordant. 


„Nr. Knobel said that he had looked very closely 
into the matter, and had himself madea number of 
observations of star magnitudes by the method of 
limiting apertures, and he had found that the result 
very much depended on the rapidity with which an 
observation was made; when the aperture was very 
slowly diminished, the retiua retained its sensibility 
aud could follow the star further than when the 
aperture was rapidly closed. He had especially 
asked Professor Pritchard how the observations were 
made, and whether the wedge was rapidly or slowly 
pushed onwards. Professor Pritchard stated that the 
star's brightness was greatly diminished, and then 
the screw of the wedge was rapidly turned. He 
thought that an explanation of the strange accord- 
auce of the observations might possibly be accounted 
or in this way. 
Futher Perry said that he agreed with Mr. 


Knobel: he had found a great deal of difference in 
the readings when the wedge was moved slowly 
or rapidly. He thought that the strange accord- 
ance might be due to the fact that the observer 
brought the wedge very nearly up to the old read- 
ing, and then moved it through a turn of the 
micrometer screw, which was not very far. He 
could, he believed, if he liked, extinguish the star 
over a large range of the wedge by such a method. 
Lord McLaren said that he had endeavoured to 
make some observations of star magnitudes with a 
wedge photometer, and had found that there was a 
eat deal of difference in the place where the star 
. when the wedge was moved slowly or 
idly. 


ra 

r. Ranyard said one would have expected a 
much greater difference in the measures when they 
were determined absolutely than when they were 
determined by Prof. Pickering’s method of com- 
paring one star with another, for a difference of 
clearness in the atmoephere from one night to 
another would probably make a greater difference 
in the brightness of a atar than would be caused by 
the difference of clearness in the direction of the 
two stars which were compared on the same night. 

Mr. Green showed some drawings of Jupiter, and 
called attention to some dark red spots which had 
recently appeared, following the well-known red 
spot, and in about the same latitude upon the 
planet. 

The President mentioned that Mr. Todd, the 
Government Astronomer of South Australia, was 
present at the meeting, and called upon him to give 
an account of his work. 

Mr. Todd said that he had not expected to have 
been called upon, and had made nv preparation. 
When he first arrived in the colony the Observa- 
tory was very poorly equipped. Oue of his chief 
duties was to determine the time for the colony. 
This had not been very effectively done ; a gun was 
fired every day at one o’clock, and there was a 
tradition that a chronometer-maker in the town 
used to set his chronometers by the gun, and the 
man who fired the gun would for long periods take 
his time from the chronometer-maker’s window. 
One of their duties had been to determine the 
boundaries of the colony, which involved laying 
down a parallel of latitude as well as a parallel of 
longitude. They had also observed the Transit of 
Venus in 1874, and had given some attention to the 
planet Jupiter, and eclipses of its satellitee, and had 
ou more than one occasion seen them through the 
limb of the planet. 

The following papers were also laid on the table, 
and taken as fea : Observations of the Satellites 
of Saturu, and of the companion of Sirius, made 
at the Uuited States Naval Observatory, baa 
ton, by Prof. A. Hall; Ephemerides of the Satel- 
lites of Saturn 1585-86, and Ephemeris of the 


New Secondary Battery.—At a recent meet- 
ing of the Berlin Physical Society, Dr. Kalischer 
described a new secondary battery, intended to 
overcome the disadvantage of the usual accumu- 
lators—namely, that the sheet of lead used as anode 
was very soon destroyed. This object he is said to 
have attained by adopting a very concentrated 
solution of nitrate of lead as electrolyte, and iron as 
anode. The iron on being immersed in the solution 
of lead became ive, and resisted every corroding 
effect of the fluid ; in other respects the peroxide of 
lead on the electric charge became deposited at the 
anode as a very firm coherent mass, enveloping 
and protecting the iron on all sides. The charge 
was continued till the greater part of the nitrate of 
lead was decomposed, a condition which was 
marked by the occurrence of a greater development 
of gas at the anode. At the beginning of charge 
all development of gas must be avoided, or other - 
wise the peroxide of lead, or, more correctly, the 
hydrate of peroxide of lead, became covered with 
bubbles. As cathode a sheet of lead was used, but 
it was attended by two disad vantagee. In the 
first place, the lead during the charge, separated 
itself at the cathode into long crystal threads, 
which soon passed through the fluid and produced 
short closing (of the current). In the second place 
the nitric acid, which remained in the fluid after 
the separation of the lead, acted very powerfully 
on the sheet of lead. Both disadvantages Dr. 
Kalischer avoided by amalgamising the cathode. 
This accumulator of iron, concentrated solution of 
nitrate of lead, and amalgamised lead yielded, 
after the electric charge, which could be carried out 
without any special preparations, a current of about 
2 volts ; after about six hours’ discharge, however, 
the electro- motive force sank to 1:7 volt, but, on 
the battery being left to itself for twenty-four 
hours, it became a little increased. According to 
the measurements hitherto taken, the functions of 
this accumulator were satisfactory. An attempt to 
substitute sulphuric manganese for nitric lead in 
this battery did not answer the purpose, as the per- 
oxide of manganese separated itself, not in a con- 
tinuous layer, but in loose scales. 
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celestial bodies on payment of a small fee. An 
attendant gives explanations. Herr Olsen's 
object is to foster a love of observational 
astronomy. 

A good instance of what can be done when 
there is the will, is supplied by Mr. Roberts in 
his late report on the Cambridge Local Lectures. 
He tells a story of two miners at Backworth, 
Northumberland, who, after their day’s work, 
walked about five miles in order to attend a 
course of lectures on chemistry given at Cram- 
lington. That meant a walk of ten miles in 
order to gain a little knowledge. But these 
miners went further still; they took copious 
notes, and formed a class at Backworth, which 
numbered seven, and to them they delivered, as 
best they could, the lecture they had heard on 
the previous night, repeating such of the experi- 
ments as the simple apparatus and reagents they 
were able to purchase enabled them todo, The 
lecturer attended one of their meetings at the 
end of the term, examined the students, and 
found they had acquired a sound knowledge of 
the subject so far, and the Backworth Students’ 
Association—all miners—is now an institution, 
small, it is true, but containing the right mate- 
rial. They want to buy a microscope, for the use 
of the proposed summer class, and would doubt- 
jess like to see a qualified lecturer a little oftener. 
These Cambridge Local Lectures would have 
collapsed last Christmas if the Rev. T. J. Law- 
rence had not collected about £150, mostly in 
Cambridge, which was forwarded to the Miners’ 
Committee, for the expenses of lectures to be 
delivered in the larger villages or small towns. 


During the past ten years 600 courses of Cam- 
bridge Local Lectures have been delivered, with 
an average attendance of 100 students at each 
sourse, and the various towns have subscribed 
a total amount of upwards of £25,000 towards 
the expenses. In order to give greater continuity 
and system to the local examinations and lectures 
conducted by the syndicate of the University, it 
ds proposed to grant to students in any town 
where there is no affiliated college, all the privi- 
leges granted to those who attend the lectures of 
the syndicate, under certain guarantees of regu- 
larity of study. 

Mr. Mellard Reade’s presidential address to the 
Liverpool Geological Society has been reprinted 
in the form of a pamphlet entitled Denudation 
of the two Americas.“ The essay may be re- 
garded as a sequel to the address in which he 
discussed the effects of chemical denudation as a 
geological agent. He insists strongly on the 
importance of applying quantitative methods to the 
study of geological phenomena. In the present 
paper he calculates the amount of solid matter 
removed in river-water from the surface of some 
of the principal river-basins of America. Mr. 
Reade thinks that the matter which exists in 
chemical solution in river-water has more im- 
portance as a factor in the reconstruction of the 
earth than is generally recognised by geologists. 


The balloon contest at the Alexandra Palace is 
to take place some day this month at 5 p.m., but 
the balloons must be deposited in the shelter 
which has been erected for forty-eight hours 
before the start. The prize offered by the mem- 
bers of the Aéronautical Society is £25 for the 
nearest certified approach by actual descent to a 
given goal, and that is supplemented by the 
Alexandra Palace prize of £25 if the aéronaut 
descends within two miles of the goal. 


At a meeting of the Leicester branch of the 
mated Society of Railway Servants held 

last week, attention was directed to letters in the 
engineering and mechanical papers relating to 
iron and steel crank axles, when a resolution was 
to—‘‘ That this meeting sees no reason 

to alter the decision come to by the debating 
committee, as we are still of opinion that iron 
axles are far preferable, and more safe to the 
public and railway servants.” 


At the meeting of the San Francisco Micro- 
ecopical Society, May 13, President Mouser in 
the chair and a large company present, Dr. J. H. 
Stallard demonstrated the method of cutting thin 
sections of delicate animal tissues by the so-called 
freezing process. The section- cutter used by 
the doctor was the ether spray microtome,” in 
which the tisaue to be cut is placed on a small 
gino receptacle, into which, by a simple con- 
trivance, a continuous spray of ether is injected. 
The rapid evaporation of this creates such an in- 
tense degree of cold that the tissue is frozen solid 
in about one minute, and then can be readily cut by 


a section-cutter sliding over two horizontal glass 
plates. The piece of tissue having been thoroughly 
soaked in a strong gum solution does not show a 
crystalline structure when frozen (as would be 
the case if it were permeated only with water), 
but cuts like cheese. It is claimed as a special 
advantage that very delicate organs, such as the 
retina, lung tissue, &c., which are so liable to be 
torn by the ordinary process of imbedding in 
araffin or other fats, can be readily cut by the 
reezing method without being damaged. The 
tissue employed in the demonstration was a speci- 
men of morbid liver, in the state known as 
“cirrhosis,” and upon examining the sections 
under the microscope, the abnormal development 
of connective tissue and the characteristic fibro- 
plastic corpuscles were well shown. Mr. Henry 
O. Hyde culled the attention of the meeting toa 
subject of great practical importance to micro- 
scopists—viz., the comparative advantages and 
disadvantages of the various forms of Camera- 
lucidas” or drawing prisms. Specimens of the 
Wollaston, Beale Neutral Tint, Nachet, Zent- 
mayer, Grunow, Swift, Zeiss, and Schröder 
prisms were exhibited, and their respective pecu- 
harities of structure and performance concisely 
and clearly set forth. An animated discussion 
followed, and great interest was shown in the 
subject. On May 21 the Society held its annual 
reception, and Irving Hall was thronged with an 
assemblage of delighted visitors. The members 
vied with one another in putting before their 
visitors the most attractive objects; but a slide 
exhibiting the electric spark seems to have been 
the chief novelty. It was shown in the 
collection by Mr. C. W. Banks. The ter- 
minals of eight fine wires from an induction 
coil were brought almost into contact, on a 
cially-prepared vulcanised rubber slide. The 
electric current, in leaping from one terminal to 
another, presented a most beautiful appearance. 
A halo of light played about the end of each 
wire, while a stream of richly-coloured violet 
light of ever-varying intensity connected each 
pair of terminals, By interposing a film of soot, 
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OF TIME — COMING ROUND — TESTS 
FOR A Sin. OBJECT-GLASS—A LARGE 
TELESOOPE FOR THE ROYAL 
OBSERVATORY—TEH NEW TIME— 
TABLES OF VENUS. 


(24365.]—Dm “J.D. S.” (letter 24312, p. 301), 
who talks about comets being icebergs! ! ever hear 
that an overwhelming proportion of the comets 80 
far examined by the spectroscope, have been found 
to be composed of some form of hydrocarbon, and 
that in the very rare cases in which a different 
spectrum has been exhibited, no trace of aqueous 
vapour in any form has ever been seen? the 
existing state of our knowledge an icy or watery 
comet is sheer nonsense. Besides, how long would 
it be ere the vapour of water in 8 would 
seriously retard the planets in their orbits, and per- 
ceptibly shorten their times of revolution ? 

asmuch as Essex Clod ” (letter 24315, p. 301) 
has obviously a sufficient rudimentary idea of plane 
: trigonome to enable him to understand the 
the current was apparently deflected from a method of determining the Moon's distance from 
straight into a zigzag course, while a brilliant | the earth; I trust that the following description of 
shower of intensely white sparks shot over the | the mode of proceeding will render it intelligible 
field of view. Mr. A. H. Breckenfeld exhibited | to him. 
the beautiful rosette-form crystals of kinate of 
quinia, by polarised light, and also two slides of 
gold dust, the first being from river sand, show- 
ing, in its rounded grains, the effects of the wear 
of water and sand, while the other (sweepings 
from coin trays) showed the characteristically 
flat scales which are the invariable result of the 
attrition of gold coins. 


Herr Bohlig has discovered that boiling water 
will dissolve alkaline silicate from new glass 
vessels, It is not a new discovery, but Herr 
Bohlig has ascertained the amount, and finds 
that in two seconds 100 cubic centimétres of 
boiling water in a new flask dissolved as much 
alkaline silicate as would neutralise 1c. of 
solution of oxalic acid containing 1 gramme per 
litre. From old glass vessels no appreciable 
amount of silicate is dissolved. 


Here E represents the earth and M the moon; 
and G and C the observatories at Greenwich 
and at thé Cape of Good Hope respectively, 
which, to simplify my explanation, are sup- 
posed to be on the same meridian. Very 
well, then: the observer at Greenwich notes the 
angular distance of the moon from the zenith ; 
that is, the angle Z G M, while the man at the 717 
simultaneously observes the angular distance of the 
moon from his zenith, Z CM. Hence evidently 
we get at once the angles GME and CME; in 
other words, the parallaxes of the moon at G and 
C respectively. Of course, the latitudes of the 
Greenwich and Cape observatories are accurately 
known, as is the angle GEC = their aum, the 
length of G E and CE radii of the earth being also 
rigidly ascertained ; so here we have all the data 
needful to calculate GM, EM, or CM. In 

ractice the problem is rather more complicated, as 
Greenwich and the Cape differ something like an 
hour and fourteen minutes in longitude, and an 
allowance has to be made for the motion of the 
moon during that interval. Moreover, the earth 
not being spherical, her radii differ in different 
places; for which reason the equatorial radius is 
taken as the unit in the final computation of the 
lunar parallax. Her distance once ascertained, the 
determination of her size follows as a matter of 
course. 

As Creation“ is apparently a very elastic term, 
as employed by H. B. F.” (letter 24329, p. 304), 
I should like to ask bim whether an Albino, born of 
normally constituted parents, is “created ’’; and, 
further, whether the same thing can be predicated 
of the curiously-changed forms of mollusca which 
descend from salt-water species, as the water from 
physical causes becomes merely brackish, or vice 
versd ? ; 

The letter of “Lavant” Ge . 304) might 
haye been epitomised in the dictum of the dustman 


r . 

Some time ago Mr. Bayley showed that when 
drops of various solutions are allowed to fall on to 
filter paper, the salt which was in solution in mary 
cases remains in the centre, and a water ring extends 
around it. Mr. J. U. Lloyd has extended these 
observations and a notice of them has been given 
in the Chemical News. He has observed the distances 
to which various substances in aqueous solutions 
extend on pieces of blotting paper, dipped into the 
solutions, before they are left behind by the water. 
Great differences were noticed in the length to which 
different salts thus travelled. Mixtures of salts 
were also examined; in some cases one salt passes 
on, leaving the other completely behind. Thus a 
solution of quinine and berberine sulphates was 
separated by the method described ; the former salt 
passed on through the paper after the progress of 
the latter had quite ceased. Dilute sulphuric acid 
behaved similarly ; pure wateralone passed onwards. 
In the case of simple salts dissolved in water, the rule 
appears to be that the more dilute the solution the 
quicker is the separation into salt and water. 


At a recent meeting of the Paris Academy of 
Sciences a paper was read On a Method of Deter- 
mining and Recording the Charge of Electric 
Accumulators, by MM. A. Crova and P. Garbe. 
The authors claim to have discovered a means of 
determining and automatically recording the exact 
amount of energy stored in accumulators, and so 
regulating the discharge as to be able to ascertain 
the quantity still held in reserve at any given 
moment. The apparatus used were of the Planté 
type as modified by Faure. 
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re Emigration: What I say about Hemigration is 
tbis erv. It's no use a man a hemigratin’ unless 
he’s got lots of money: and if he has got lots of 
money, wot does he want to leave Hingland at all 
for!” Surely this is scarcely a caricature of the 
arguments (f) of your corre: pondent. 

Since Mr. Bird (reply 54698, p. 305) fails to give 
any reference to the letter or letters of mine on 
which he is so severe, I rather fail to follow him, 
the more especially as Ido not remember comment- 
ing on the American misuse of the word around.“ 
At any rate, that word is a solecism in more than 
one of his quotations from English writers. He 
will then perceive above and around him a vast 
concave hemispherical vault’’; and Agencies at 
work around us, are perfectly pare and good 
Eoglish; while, on the other hand, ‘t revolving 
around the sun,“ and the equatoreal telescope 
turning around its poe axis,” are extremely un- 
graceful, if not absolutely ungrammatical, forms of 
expression. Besides, two wrongs do not make one 
right. Finally, in expressing my gratitude to Mr. 
Bird for his kind advice to read English works 
on astronomy,” I would humbly venture to ex- 
press my belief that I am familiar with the contents 
of every one worthy of perusal that bas been pub- 
lished in this country (to say nothing of New- 
comb’s, Holden’s, Chanvenet’s, Loomis's books, 
&c.), and that if your correspondent will favour 
me na the nana or one that I — 8 read, I 
wi ress myse its perusal straig 8 

In reply to H. A.“ (query 66774, p. 3th), the 
minimum visibile of a bin. object-glass is Arge- 
lander’s 12:7 magnitude (this lies between Smyth’s 
15th and 16th mags.), and its theoretical separating 
power for a pair of equal stars each of the 6th mag., 
180°91”. Knowing this, my querist can select objects 
for himself from ‘‘ Celestial Objects for Common 
Telesoopes, as tests for his instrument. In every 
case in which the object given in Webb appears in 
the Bedford Catalogue, Smyth's magnitudes, 


are retained, vide pp. 212 and 213. H. A.“ ma 
try E Scorpii, 7 Ophiuchi, 110 Herculis, 3 Cygnar B 


€) and e“ Lyrs (for the stars between the two 
pairs); the nebula 67 M. Lyre, for stars on pre- 
ceding edge, and for one following it. None of 
these (save perhaps 110 Herculis) are actually 
crucial testa ; but it requires a object-glase to 
show them. 

It is very much to be hoped that Mr. Christie 
will obtain the necessary funds from the Govern- 
ment for the construction of the 28in. achromatic, 
on the need for which he insisted at the oonclusion 
of his report at the recent Greenwich Visitation 
(vide p. 319). Albeit the National expenditure has 
recently ‘‘ advanced by leaps and bounds,” when 
one reflects how wickedly money has been wasted 
for the benefit of the ring at South Kensington, it 
does seem as though £3,500 might well and legiti- 
mately be devoted to the provision of an instru- 
ment worthy of the Royal Observatory, and which 
would certainly be 5 for the purpose of 
advancing astronomical science, aud not merely 
the interests of any person or persons. In a case 
of this sort, it does behove England to be on an 
equality with other nations in her instrumental 
appliances, and I trust to hear soon that the sug- 
gestion of the Astronomer Royal hus been acceded 


to. 

In let. (24355), The New Time, p. 325, Mr. Hop- 
kins quotes from a former one by Conservative, 
concerning the inconvenience of a series of obser- 
vations of phenomena of Jupiter’s satellites being 
noted as occurring some on one day and some on 
the nezt. I wonder whether Mr. Hopkins ever 
heard of a solar eclipse beginning before noon and 
finishing after it; and if So- employing tbe present 
astronomical day of the Nautical Almanac how he 
proposes to surmount this identical 51 then f 

mE again to your Report on p. 319, I would 
ask Mr. Hopkins to read, mark, learn, and inwardly 
digest what is there said on this subject. The 
change from astronomical to civil reckoning has 
also been made in all the internal work of the 
Observatory, and has been carried out without auy 
difficulty,” Eo. l 

In reply to “J. H. T.” (query 56816. p. 333), I 
know of no Jater or better tables of Venus 
those of Le Verrier. 

A Fellow of the Royal Astronomical Sooiety. 


THE BEV. PREBENDARY WEBB—SUN- 
SPOTS. 


1 ILIE your excellent correspondent “ A 

Fellow of the Royal Astronomical Society,“ it was 

with feelings of profound grief I read the para- 

graph beginning your Scientific News“ (p. 276) 

l the death of the Rev. Prebendary 
ebb. 

As I happen to be one of those mentioned by 
your correspondent, ‘‘ who feel that in Mr. Webb 
they have lost a personal friend, albeit they may 
never in this life have seen his face, I may be 
allowed to add a few words about cur departed 
friend, having enjoyed his confidence during a cor- 
respondence of nearly 14 years, and I looked on 
myself as a humble pupil of his in obeervational 
astronomy, for in my earlier beginnings he most 


kindly assisted me with invaluable hints and sug- 
gestions, and helped me over many difficulties with 
his experience of half a century. I am sure that 
many amateur observers over the world have, in 
the same way, received bis kindly help in matters 
which could not well be inserted in bis Celestial 
Objects for Common Telescopes ’’ — otherwise it 
would have proved a cumbersome volume indeed. 
Although his time was much taken up with attend- 
ing to astronomical studies, I believe he con- 
scientiously attended to his parochial duties through 
a largely scattered parish. 

In September last he lost his dear wife, whose 
demise he announced to me in a most affecting 
letter, too sacred to touch on here, and her death 
no doubt, hastened the departure of the loving and 
pent? spirit of one who had nearly reached a 

ecade beyond the allotted of life mentioned 
by the Psalmist. His loss will be greatly felt b 
astronomers and observers throughout the world, 
and the void will not easily be filled. On whom 
will his mantle fall 

Mr. D. Booth (letter 24314, p. 301) refers to a 
very large sunspot observed on May 26, and the 
portion he describes as the nucleus is evidently 
what is known as the umbra, or Dawes’ “‘ cloudy 
stratum,” in which the late Mr. Dawes detected 
a black spot, or nucleus proper, using his improved 
eyepiece (vide Monthly Notices B.A.S., Vol. XII. 
p. 169). The sunspot mentioned by Mr. Booth is 
probably the one I observed on May 31, when past 
the sun’s central meridian. It was divided by one 
of the well-known bridges, and it was interest- 
ing to me as being one of the few spots in which 1 
have seen the b nucleas with the ordinary 
Hodgson prism eyepiece. I remarked that the 
nuclei were not central in the umbrm, but were on 
the s. p. sides, and were quite black, whilst the 
umbre were in comparison with the bright photo- 
sphere, like the crape-ring of Saturn relative tothe 
bright ring. I did not notice any colour in the 
umbres ; but the violet tinge mentioned by Mr. 
ooth as seen on the 26th might be caused by the 
aor spectrum of the o.g., or if the image 
were put slightly inside of focus. 

However, there are observations on record of the 
umbrz being seen slightly coloured, as cited in 
Webb’s Celestial Objects 4th edition. Two 
large and interesting spots are at present crossing 


the sun’s disc. 
Belfast, June 9. Isaac W. Ward. 


NOTES ON SOME RED STARS. 


[24367.]—Iw letter 24339 (p. 322) the Rev. T. E 
Espin directs attention to certain red stars from 
Birmingham’s catalogue. As I happen to have 
also observed some of these objects during the past 
season with my lijin. Calver, my notes may be of 
interest for purposes of comparison. 


B. 135 Gem. Ruddy orange. March 1, 1815. 


B. 148 Aur. Orange-red, very fine colour. Jan. 
24, 1885. 

B. 165 Mon. Really fine colour, nearly crimson. 
Feb. 9, 1885. 


B. 166 Can. Maj. Orange. Feb. 2, 1885. 

B. 248 Hyd. Deep red, good colour, but low. 
March 7, 1885. 

B. 277 Virg. Almost scarlet, really splendid 
colour. April 11. 1885. 

B 328 BCGt. Orange - red, about 71 mag. April 
19, 1885. 

B. 448 Lyr. Fiery red, almost crimson — superb 
colour. May 10, 1885. 

B. 458 Lyr. Pale red, about 8} mag., poor 
colour when compared with the previous object. 
May 10, 1885. 

In addition to the foregoing, here are a few others 
in which I have found the colours good. The 
positions are taken from Birmingham’s catalogue, 
and they are for epoch 1880. 

B. 4 And. Oh. 13m. 34s. : + 44°2°6’. Nov. 29, 
1884. Almoat vermilion, fine colour, though small. 


è B. 94 Lep. 4h. 64m. Js. : — 14° 69:2". Dee. 
14, 1884. Magnificent colour, vivid ruby; about 
8} mag. 


g 
B. 120 Tauri. öh. 37m. 53s. : + 24° 22:0’. Jan. 
10, 1885. Fine colour, like a bit of live coal ; about 
8 mag. 
B. 121 Tauri. öh. 38m. 30a. : + 20° 38°1’. Jan. 
10, 1885. Fine orange-red. pretty good colour. 
B. 123 Aur. öh. 40m. 253.: + 30° 348’. Jan. 
11. 21, 1585. Fiery red; estimated 8 mag. 
+ B. 228 Leon. 9h. 41m. 78. : + 11° 69:2’. March 
15, 1885. Fiery red, splendid object: about 8 mag. 
B. 621 Cyg. 19h. 53m. 18s.: + 43° 56-0. Jan. 
6: ae Small, but splendid colour—like a drop of 
B. 592 Cyg. 21h. 38m. 18s. : + 37° 28:0’. Jan. 
7, 1885. Orange vermilion, rich colour. 
Also R. Leporis. + Also R. Leonis. 


There is one object which I failed to identify as 
a red star—B. Add 27 Gem. (6h. 12m. 6s.: 
+ 23° 1 On March 1, 1885, I looked carefully 
for it, and made the following entry: ‘‘ white—no 
coloured star here.“ I feel curious to know 
whether Mr. Espin or anyone else has seen it. 

With regard to 60 Leonis, the entry in my note- 


book stands thus: “greenish yellow—5 mag.— 
March 22, 1878.“ And for 61 Leonis: ‘fine 
orange—5 mag.— March 13, 1878.” I think the 
discrepancy conceruing the fitst-named object is 
probably due to one of two causes—either to ‘‘ per- 
sonal colour equation on the part of Schmidt 
(and it cannot be denied that this celebrated ob- 
server had a partiality, like Sir W. Herschel, for 
red tints), or to a real change in the colour of the 
star itself, and thie, despite its seeming improb- 
ability, I am almost convinced does occur in some 
cases that have come under my own observation. 
It ie, however, of little use to compare observations 
made by various observers at different times, with- 
out knowing more about their individual peculiari- 
ties in the estimation of colour. Of course, those 
made by the same observer on different occasions 
are less likely to be affected by this source of error. 
Still, it is much to be desired that some instru- 
mental method of registering star colours could be 
devised, which would do away with the present 
uncertain state of things. 

June 12. W. S. Franks. 


P. S.— Since the foregoing was written, I have 
looked for B. 437, but without success. I saw the 
white star mentioned by Mr. Espin, but there is no 
red star near the place, unless very small indeed. 
It might be a long-period variable, possibly ; but 
more likely the position given by aa is A ae 


— — = 


B. 147. 


24368.) Wrrx reference to Mr. Espin’s remark 
on this suspected variable (letter 24339), I may say 
that some years since suspected that there was 
some confusion in the observations of B. 147 and 
LL. 12104 (H.P. 1189), and early in 1883, when ool- 
lecting materials for my catalogue, I wrote to the 
late . Birmingham on the subject, and in his 
reply, dated 24th May, 1883, he said that he had 
then no time to look up his notes, but would do # 
as soon as possible. I never heard from him since. 
He added, however, I have no doubt of the vari- 
ability of 147 Red Cat.” Ou 12, 1885, I 
estimated it 76m. in a clear, moonless sky (eee 

. 413 of my catalogue), my comparison stars 
being W.B. 636 (67m. Gould, which lies about 
midway between B. 147 and H. P. 1189) and LL. 
12214 (7-0 Gould). On that date I estimated B. 
147 about six stepe fainter than the latter star. 
I could not have made any mistake in the iden- 
tification of B. 147, as it is a tolerably isolated 
star, lying about <° n. F. the 6m. star 10 Mono- 

tis 


oerotis. 
June 15. J. E. Gore. 


H (G.0.) 2001 — THE SEPARATION OF 
DOUBLE STARS—TESTS FOB bin. RE- 
FRAOTOR — RED STARS — DOUBLE 
STARS. 

(24569.]—I am much obliged to Mr. Tarrant 
(letter 24271, p. 276) for the care and trouble he 
das taken in looking up H (G. C.) 2091. Ihave 
found since writing letter 23999, the following ob- 
servations of this interesting object with the 
Harvard refractor: ‘‘ 1868. Jan 24: star 14 
mag, nebulous and north of star 11 mag. Place 
of nebulous star with respect to the other 982°: — 
17:12". No third star.“ ; 

May I ask A Fellow of the Royal Astronomical 
Society where I can find Dallmeyer’s formula, to 
which he refers in letter 24307, p. 300. I can only 
find the title of one paper of his inthe Royal 
Society’s Catalogue of Scientific Papere, and the 
formula in question is not in that one. A 
of the diameters of star discs, I should like 
„F. R. A. S.“ to read Mr. Stone’s paper in 
Monthly Notices, XXVI. p. 45; and Professor 
Pritchard’s remarks thereoa on e 47. 

Unquestionably, Denoi ormula = Slice 
separati wer of a escope needs $ 
sion, 3 have already suggested in the Ex- 
OLISH MECHANIO for July 14th, 1882 (letter 20263)- 
E. made many experiments with artificial double 
stars at Dorpat, and he says of the separating power 
of the 9°66in. refractor, ‘‘Isdem stellis ita vero 


dispositi ut centra 0°385" et periphen® 
0-035" “eten in telescopio nostro stellam 155 


spicimus duplicem distincte sejunotam.“ 
linate of Dorpat is by no means favourable for 
astronomical work, and the 0.g. was moun ae 
deal tube on a wooden stand, and would certainly 
be inferior in defining power to a modern first-class 
o.g. of the same aperture. Surely an object-glass 
by Clark, for instance, proper y mounted an 

erected in the highlands of California or Colorado, 
might be expected to perform better than a 
Fraunhofer at Dorpat. Dawes's formula appes 


to sixth -magnitude stars, as seen with an 
aperture of lin., when the atmospheri 
circumstances are moderately favourable, In 


I am not aware that he used any 1 
refractor than his own of 31bin- Ants í 
when making the experiments upon which 5 
formula was founded. He says, As the cara 
of the\discs does not increase in proportion 
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power, the separability of all magnitudes is nearly 
the ts me, provided the state of the air is such as to 
bear well the increase of power.“ This is certainly 
an oversight, as though a good 4}in. would separate 
two 6 mag. stars one second asunder, yet no 44in. 
ju existence would split a pair of 11 mag. stars at 
that distance. 

H. A.” (query 56774, page 311) will find the 
following objects good tests for a ñin. refractor. 
The stars given are either all in Webb, or are 
naked-eye objects. As Frauks has found that a 
din. refractor is about equal in light-grasping 
power to a 6hin. silverec-zglass Newtonian, he can 
also examine the light tests given ou page 188. The 
mags. are expressed in 5 ’s scale. 


De. 174 0˙: 0 38“: 1878 48. p? Boötis. 
is now about 110’, and the distance 0 $5”. 

Gledhill 465. D. 1879. Eng. 209 4°: 0 31“: 
(In) 1853:55. Gledhill 466. O.E. 285. single 
Burnham, 15łia. power, 750. 1881-30. Gledhill 467. 
x. 1883. Eag. 2990: 0 85“: (5") 1884-43. 
Š Boötis. The angle is now about 263°, and the 
distauce 35“. Gledhill 469. O. L. 287. Pe. 307°4°: 
0°71": 1883 50. 

Gledhill 470. O.E 288. Seabroke 193°7°: 1:34”: 
1850:55. Gledhill 494. O. L. 298. Sch. 7 6°: 0°33": 
1832:47 » ovale decisa.” This is now wider. 
Doberck givesa period of 63 80 years, Dolgorukow 


of 70 26 years. 
June löth. H. Sadler. 


The angle 


DrIVvIprNO TESTS. 


35 Cone ‚· .. . . 60, 78, 90: 675 125:1° : 1:58”, 28:79” : deep yellow, azure, azure. 
P XVI. NU 6 7, 7 9: 156 0 : 1˙23 : white: blue.” i 
r PERN 6 0,71: 2340 1:19 : deep yellow, deep green. 
£ 1606 Can. Ven 8 6 3, 70: 340°3 1-20 : white. 
2 2019 Here. . a 65,75: 2119 1:13 : white. 
E 2054 Drace. ............ T 5 7. 69: 359 7 1:16 : yellow, deep blue. 
rr vee eris, saa 6 9,7 1:2727 1:05 : white. 
21 Oph. ceeds „ ` 6 2. 80: 1616 100 : white, blue. 
P. XIX. 108 Draenr ware 7 O, 81: 312 U 0-94 : white. 

DeEFixinG Txsrs. 
21 Sagittarii.. 5 2, 8 5 292 6° >: Dn” : reddish gold, reddish blue. 
E 2041 Serp. 7 3, 100 15 : 2°68 : yellow, deep blue. 
ú Crgui. . . . 30, 79 320 6 : 1°68 : yellow, tea green. 
68 Herculis .. var. 10 2 618 : 4°41 : yellow, indigo blue. 


SPACE PENETRATING TESTS. 


Une Maj.. 3 2, 10 5 : 3559 : 9-4" 

74 Opb ...... 5-0, 10°8 2858 : 279 

B Cygui...... 30, 5 3, 11 0, 108: A55, 340:0, 33:0 : 34:5 62:1”, 108:4”. Several other distant comites. 
y Aquila .. . 30, 110 : 267 8 : 50:2 

56 Aqu æ... 60,118 : 778 467 

110 Herculis.. 4:5, 11 8, 12°5 : 910, 95°5 61˙1, 44-7 

54 Sagittarii.. 55, 11:5, 80 294:5, 41 7 35 8, 45 6 


It is extremely difficult to give any formula for 
ascertuiuing the light-grusping power of auy tele- 
scope, us that depends so much on tho observer, 
and scales and light ratios differ so widely. 

With Dawees’s formula (Morthly Notices, XI. 
P. 189), the minimum visibile with a 6'0in. achr. 
would be about 11°1 T.; with Juhuson’s (Ratcliffe 
Obers. XII. Appendix), the faintest star would 
be 11:8 mag.; with the formula given in Newcomb 
and Holden's Astronomy, p. 419. this would 
be as low as 12:5 T. F. R. A. S.“ bas given 
Carrivgton’s and Pogson’s formula on p. 77 of the 

resent volume of the ENGLISH MECHANIC. Struve 

imeelf fixed the minimum visibile in the 9-Gin. at 
Dorpat at 124 mag. iu his scale, which, accord- 
ing to Newcumb und Holdeu or Pogson, would 
be the faintest visible in a telescope of exactly 
half that ap-rture; the faiutest visible in the Dorpat 
refractor being 13:9, according to their formula I 
have no doubt that such an observer as Mr. Ward 
would see a 12°5 mag. Z. without much difficulty 
in a din. achromatic, indeed, he bas discovered stars 
nearly, if ut quite, se faint as this, with 44in. 
aperture; but su much depends on the eyeright 
aud experience of each individual observer, ti at auy 
testa of this kind are uvsatisfactory, Tue mags. 
of T's objects in Mr. Webb’s bock are given in 
Z. “s sn le. 

Mr. Espin (letter 24339, page 322) will find ob- 
servations of some of the red stars referred to by 
him in the first volume of the Washburn Observa- 
tiour, pages 161-163 60 Leonisis given correctly in 
Schmict’e paper, Ueber die Farben der Fizsterne“ 
(dat. Nach. No. 1902), but he does not actually 
“y it is red; but only includes it in a list of reddish 
yellow stars, the four first of which are 1 Ceti, 
ò Andromedx, a Cassiopeiw, and 8 Ceti. I have 
no doubt that Secchi’s place of his new red star 
is in error, as such mistukes are very common in 
Secchi’s double- star observations. The error may 
amount to au hour or more in RA, or 10° or 20° 
in Decl. The place for 1880 0 of Secchi's star from 
his data in Lə Stelle’? would be 18h. 15m. 3. 

+ 25° 1 9’, exactly the same as Birmingham gives. 

I am g'ad that Mr. Gaudibert (letter 21312) has 
sacceeded in finding the cause of his certainly some- 
what puzz:ipg observatious. I felt sure that some- 
thing must have been amies, as his success iu seeing 
such very difficult pairr, while he failed to perceive 
much easier ones, was inexplicable. I presume 
that the observations in letter 24342 were made 
before he adjusted his mirror. The following are 
the latest observations of the stars he mentions :— 

G edhill 430. E. 1781. Eog. 2645°: 1:36": 
(79 1553 97 nearly equal. 

The suspected double appears to be W B. (2) 
XII. 1086, the place of which for 1885 0 is 
XIIh. 55m. 583. + 21° 53’ 26". It is not kuown to 
me asa double star. Bessel and Argelander both 
rate it 7°0 mag. 

y Corove. The position angle was not very 
different from 120° in June, 1882, accordisg to 
Do.’s elements, but the distauce was certainly 
under 0 15”. 

B 612. Hall gives C3 3°: 0 21“: 1879 48. 6 619. 


1 


DISTANCE OF THE MOON. 


[21370.]—SURELY “ Essex Clod,” letter 24316, 
can perceive that if the moon, on a certain day, 
appears from Colchester to pass south of a certain 
star, while she is seen, say from Capetown, to pass 
north of that same star, if both observations were 
accurate, their comparison would give us the ratios 
of both her diameter and distance to the distance 
between Colchester and Capetown. This is known 
to a furlong, and considerably exoeeds her 
diameter. 

In no month sre any of the stars that she occults 
from us, occulted also from the Cape. Not only 
is she constantly hiding, from intermediate coun- 
tries, stars that we see well north of her, and the 
Cape sees well south of her; but often does she 
eclipse the sun from Mediterranean or North African 
places centrally, and even totally, while neither is 
touched by eclipse here in England, nor in Cape 
Golony. The total eclipse, for which our astronomers 
visited Upper Egypt some ye ars ago, was such a 
case. E. L. G. 


AS TRONOMIOAL. 


24371. —1I mave no doubt every astronomical 
reader of the E. M.,“ to whatever country he 
belongs, has felt the deepest sorrow in reading of 
the death of Mr. Webb. For my own part I fully 
endorse the paragraph, so very true, of F. R. A. S, 
in No. 1654 of your Journal. Through unfortu - 
nate circumstances I have been deprived of the 
privilege of his personal acquaintance, when, some 

ears ago, we sought each other, without success, 
both in London and in Belgium. His book 
and some private letters from him will not fail to 
endear his souvenir to my heart. May 1 be per- 
mitted- also to express my deepest sympathy for 
those he leaves behind. 

If Mr. E. Holmes (letter 24310) will look at r 
Boötis with a low power, I think he will not fail to 
see the comes, I held it steady last night, with 
about 100 on my 8}in. mirror; clouds not far. 

In my letter (24542), B = 8 = Burnham, line 10, 
middle column, a full stop after ‘‘ close.” 

M. Gaudibert. 


(24372.] — Mr. GAUDIBERT, some time ago, 
ascribed my failure to elongate y Coronœ to my 
want of experience in observing close double stars. 
Apparently, from letter 24342, his success was due 
to bad adjustment of his mirror. It is fortunate 
he bas found this out at last, for his elongations of 
pairs far beyond the theoretical limits of his aper- 
ture fairly staggered many observers. I could not 
understand how it was he failed with stars I saw, 
and succeeded with those quite beyond my eye and 
instrument, It is satisfactory to find he has had 
the courage to declare he has been wrong, which 
some of us might have hesitated to admit. If he 
will forgive one so inexperienced as myself giving 
advice to so practised an observer, I should like to 
tell him he need never be in doubt a second whether 
his telescope is in perfect adjustment or not. When 


he has made it as near as he can, let bim point to a 
bright star ; and when he has focussed with a high 
power, let him draw out his eyepiece so as to enlarge 
the focal image to a small ring of light. If there 
is the smallest imperfection, one side of this ring 
will be brighter tban the other, looking like a ring 
with a badly-shaped star as an edge. Bat having 
found out his error, why has he gone on to 
elongate 3 612 0:19"? His mirror must still be 
out a trifle. 

His following sentences are to me a little mixed 


up. 

Pi have twice estimated y Coronæ this year near 
the P.A. Mr. Gaudibert gives. It is said to be 
double in the Bermerside refractor. Perhaps their 
o.g. is out of adjustment also. I am in a bad posi- 
tion, and possinly—nay, certainly not prov.ded 
with such perfect means; but I do not believe any 
gin. instrument can possibly show it double at 
present, unless out of adjustment. 

Will Mr. Gaudibert kindly say how he sees 
& Böotis at present? Does he get a disc of star in 
distance betwixt the components, or are the discs 
in contact? The measured distance puts it within 
reach of a 7in. instrument; but of course the msg. 
of the components is against the separation. Sa 
an excellent mirror as Mr. Gaudibert’s will, of. 
course, surpass mine, but I can only just separate 
the components. Is not ¢ Draconis very close just 
now? Like Mr. Gaudibert, I have to remove my 
telescope every time I use it; but I long ago came 
to the conclusion it was a distinct advantage so to 
do, since it forced me to pay attention to the adjust- 
ments, and has given great command over them. 

Edwin Holmes. 


LARGE METEOR. 


(24373.]—A BRILLIANT meteor flashed forth from 
near to the star n Boötis on the 11th inst. at 21hb. 
42m. (new time), and took a direction of, almost 
direct north to south for about 16°. It travelled 
slowly, and its duration was about five seconds. 
Its colour was similar to that of the star Vega, and 
it exceeded that star in magnitude by at least six 
times. It had no train of fire in its rear, and after 
the whitish light had disappeared, there was left, 
for an instant, a ruddy coloured orb travelling in 
the same path of the meteor. 

5, Rownsley-street, Leeds. D. Booth. 


A NEW TELESOOPE FOR GREENWICH 
OBSERVATORY. 


(24344.]—I wortce that, in your report of the 
Greenwichannual visitation (p. 319), the Astronomer 
Royal points out the necessity for a larger telescope 
at the Royal Observatory. It does seem anomalous 
that the oldest establishment of its kind in the 
world, and the official representative of the richest 
nation on the face of the globe, should be left behind 
in its instrumental appliances by many other 
Governments, and even by private individuals. 
Yet this is indeed the case, much to our national 
discredit. If we showed the same zeal to be fore- 
most in science as we are in war, we should be more 
likely to avoid those inglorious struggles which 
bring feelings of shame and humiliation to every right 
thinking Euglishman. Ifany otber Power builds a 
monster gun or unwieldy ironclad a little bigger 
than our own, there is instantly a chorus of howls 
from our bellicose pessimists, and this nation is 
straightway doomed to destruction unless we beat 
them inturn. But with regard to our scientific 
priority, tbat is entirely a different matter, and we 
are content to play second fiddle to any other nation 
from whom we cau borrow a scientific idea. Even 
Russia, whom we affect to despise as a semi- 
barbarous Power, leaves us hopelessly in the rear 
with respect to the instrumental equipment of her 
national observatory. About the cost of such a 
telescope as proposed by the Astronomer Royal 
there is, I think, some mistake in the figures, as 
£3,500 seems a remarkably low quotation fora 28in. 
refractor. Grubb’s price for a 27in., complete, is 
£7,000, and I have reason to believe that his prices 
ure cousiderably below those charged by the well- 
known Americsn firm of Clark and Sous. Suppose 
we put it at £10,000, and an item like this would 
be a mere bagatelle to the richest Government on 
earth, who can throw away millions of money on 
warlike preparations which are worse than useless. 
And isthe collective scientific enterprise of a vast 
nation like ours to be outdone by private persone, 
as at present itis? Let us hope not, for our own 
credit’s sake. Whilst Republican Governments do 
uot hesitate to apply public money for similar 
objects—and they spend it much more liberally than 
we do, too—it should not be said that Her Majesty's 
Government begrudge the paltry sum asked for by 
the Astronomer Royal in order that the Greenwich 
establishment may be as well provided with instru- 


ments as thuse of other countries. 
W. 8. Frauks. 


— Se 


THB RADIOMBTER. 


24375.)—ALTnotaH much bas been written 
ue the Radiemeter, there is one factor in rela- 
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tion to it which appears to have been hitherto 
uite overlooked—namely, the hygrometric in- 
duence of the atmosphere. The opinion coum 
entertained is, that the rays of heat, whether from 
a luminous source, such as the sun or a lamp, or 
from a non-luminous one, such as iron heated 
below redness, hot water, &c., act directly upon the 
instrament,.being transmitted by the interstitial 
ether of the air and of the highly attenuated 
molecules within the bulb, and the light or heat 
waves . to such radiations bein 
rendered sensible by the absorption of them, an 
consequent radiation, by the blackened surfaces of 
the rotating vanes. It is, of course, implied that 
the shorter light-waves are thus conv into the 
longer heat-waves. This view of the phenomena 
would probably be correct if the air through which 
the rays of heat pass were a Arae d homogeneous 
medium, or simply composed of nitrogen and 


oxygen, for then it would be almost perfectly 
tran t to thermal radiations, and there 
would consequently be no sensible absorption of 


them in passing through it; but it must be remem- 
bered that such is never the case, the air at all 
. being more or less charged with in- 
visible aqueous vapour, and containing also 
smaller and variable quantities of carbonic acid and 
ammonia (the latter gas being likewise one of the 
most powerful of the gaseous absorbents of radiant 
heat); but, akg into consideration only the 
aqueous vapour, it has been proved by Professor 

dall to exert so much potency as an absorbent 
of radiant heat that, though its average amount in 
the atmosphere is less than 0:5 per cent. were it to 
be entirely withdrawn from it, all vegetation upon 
the earth’s surface would probably be destroyed by 
cold even in a single night. 

It is clear then, I think, that the rotations of the 
radiometer can in nowise be re ed as indi- 
eating the initial energy of the radiations acting 
upon it, whether solar or terrestrial, inasmuch as 
the secondary radiations from the aqueous vapour, 
though theoretically equal to the absorbing, can 
mever represent the latter fully in amount, much 
energy being inevitably lost in the surrounding 


The radiometer must accordingly, I conceive, be 
sh as under the influence of two sets of 
iations—the primary, or those unabsorbed by 
foreign or vapours existing in the air or other 
medium through which they pass; and the 
secondary, or those absorbed or intercepted by such 
or vapours, and which are given out again by 

em, and thus serve to act indirectly upon the in- 


ment. 

How far the revolutions of the radiometer could 
be made available im meteorological observations 
for ascertaining the comparative amount of aque- 
ous vapour in the atmosphere, according to this 
principle of secondary radiation, is, perhaps, im- 
possible to predict; but, as through perfectly dry 
and pure air heat-radiations of all kinds pass, as 
Prof. Ton has shown, with hardly any appre- 
ciable a tion, and if the quantity of radiant 
heat when absorbed be, generally speaking, propor- 
tionate to that of the invisible vapour in the air, we 
seem to have a direct relation established between 
the secondary radiations and the movements of the 
instrument. And here, I may mention, that I have 
occasionally in damp and cloudy weather found my 
* radiometer 3 active, although the solar 

light, under such conditions, has to the eye been 
very weak. W. H. O. 


% MIND AND MOTION.” 


[24376.I— TRE Rede lecture by Mr. Romanes, 
of which a is given in the E.M.” might 
naturally be expected to work on the lines of a 
reconcilement of the old and new modes of thought, 
when we consider the place where it was delivered. 
The method of defence adopted by the cuttlefish 
and his ink- is well known, and has often been 
taken as a model in such reconciliations. 

But probably all Mr. Romanes’ statements are 
not to be taken seriously, but must be considered 
merely as morsels of jam for reclacitrant children, 
bh have to 75 oe medidas.. 9 

appears from the lecture tha io 

necessarily leads to materialism.” This reauft, 
however, is to be corrected by an ap to meta- 
physics. ‘‘ All our knowledge of matter and 
motion is merely a knowledge of mind-modifica- 
tions; whence the conclusion is drawn that, so far 
as we are concerned, mind exists before matter. 
This is certainly a complete non sequitur, even if 
intelligible. 

It cannot mean that matter and motion have 
no objective existence, being merely mental 
phenomena ; because in that case the conflict with 
materialism wonld be nothing else than the labo- 
rious churning of a vacuum. Nor can it mean 
that while matter really existed before mind, that 
the reverse is the case ‘‘so far as we are con- 
cerned,” which is meaningless. 

Nor can it mean that our minds existed and 
reasoned before we had bodies, much less before 
the existence of any matter at all, and if mind 
existed before matter, matter must have come into 


existence spontaneously, for according to Mr. 
Romanes, mind cannot produce matter any more 
than matter can produce mind. It is to be re- 
gretted that the reasoning demonstrating the de- 
apare character of physiology should be so 
o 


ure. 

Materialism, I su , consists in supposing a 
causal connection between mind and train mation. 

Spiritualism, I presume, supposes no causal oon- 
nection—that is, none at all, for there can be no 
connection but what is causal. 

The latter, according to Mr. Romanes, is almost 
(why not quite or more so ?- is this a morsel of jam f) 
as abara as the former. The doctrine of the con- 
servation of energy is said to demonstrate this. 
Here, in my opinion, is another non-sequitur. 
The destruction of energy or the creation of ene 
would be certainly a violation of the receive 
doctrine ; but that there should be a causal connec- 
tion without such changes between certain ener- 
getio conditions of matter and mind, although not 
included in the conservation of energy, is not in 
contradiction, but rather a supplement thereto. 

Inthis matter I opine we cannot decide à priori, 
but must submit to be taught by observation — that 
is, by physiology. If (which I do not admit) phy- 
siology and conservation of energy were found in 
opposition, we should, indeed, be in a dilemma, for 
both have the same basis, namely, observation and 
experiment, and that alone; butif one had to suo- 
cumb, it would, I think, be the conservation of 
energy, for the case would be similar to the theory 
of gravity failing to give any account of eclipses 
which happened when they were not predicted and 


never when they were. In this case we should say | tim 


the theory of gravity wasin fault, and not that un- 
predicted but observed eclipees really had not taken 
place because contrary to our theory. 

So cogent, indeed, are the facts, that the lecturer 
who is arguin ainet the causal connection in 
question has to admit it in express words; but, 
of course, before doing this the cuttlefish’s inkbag 
had to be emptied in making the statements that 
the ‘‘antithesis between subject and object is but 
apparent, and that brain changes and correspond- 
ing [what is meant by corresponding if there be no 
causal connection ?] mind changes are not two 
changes, but one.“ This can only mean that sub- 
ject and object, that is, all objects are one, and 
that there is no distinction between the brain and 
mind. This would imply personally to the present 
writer, that there is no distinction between his mind 
and the whole so-called objective universe, includ- 
ing all other so-called subjects, who would, to him, 
be merely objects, including Mr. Romanes himself 
and his lecture. l b 

Under such circumstances, there could hardly be 
any dispute or any conclusion come to about any- 
thing or any form of theism. 

After this the lecturer thinke it safe to contradict 
what his lecture is intended to demonstrate, and 
assert that intelligent volition is a true cause of 
bodily movement, and that volition could not take 

lace without brain action, and vice versá!” This 
is said to satisfy the freewill hypothesis as well as 
the determinist. It would appear that it was onl 
by a sort of recantation that Mr. Romanes coul 
kill two birds with one stone, or, rather kill one 
bird and preserve the life of another. To destroy 
materialism it was necessary to show that brain 
action, or motion, could not cause mind, which 
implies that mind-action could not cause motion ; 
but the freewill . which was not to 
be destroyed absolutely, required the possibility of 
this, so that a seat between two stools had to be 
accepted. The proverbial result of such a position 
need not be mentioned. 

The result of considerations such as those pre- 
sented in the lecture, is to lead to some new religion 
which will have the merit (it appears to be a merit 
in the view of the lecturer) of being more 
‘‘vague’’—that is, more unintelligible, than the 
older forms. 

The creed of this new religion—if it is to have 
one at all—will not probably require for its accept- 
ance much exercise of faith, if, as one may gather, 
it ‘‘ must of necessity speak the language of Agnos- 
ticism.’’ That is, it will not express a belief in any- 
thing whatever. W. O. E. 


ASTATIO GALVANOMETER. 


[24377.I—SEVERnAT errors have slipped into tke 
description in the last number but one of the above 
galvanometer. The stand should be 6in., not 8in. 
in diameter. After the third sentence in the second 
paragraph read as follows: The screws work in 
three equidistant holes, drilled and tapped near the 
edge of the atand. Two binding screws are fixed 
between two of these levelling screws, and opposite 
to the brass support described below. ° 

97, Crawford-street, W. G. Bowron. 


GAS-ENGINIS. 


(24378.]—I po not profess to know anything 
about gas-engines, and am entirely unable to dis- 
cuss the respective merits of different sorts. As, 
however, I have been engaged in fitting one up for 


my own use at different times since the 

of February, and think now that I have i 
what may really be expected of it, and observing 
that there are inquiries about such a thing in the 
pages of the EncrisH MRCHANIO, I will give a few 
particulars of the one I have. It stands on a base 
of about 26in. by 22in.; cylinder upright, 3tin, 
bore ; stroke, 10in.; weight altogether, with a single 
flywheel, just about 2cwt. I think a second 50lb. 
flywheel would improve it. Total height about 
40in. or 42in. The explosion makes about as much 
noise (so I am told) as a Bischopp of like size would 
do, if there are any so small. The exhaust makes 
no noise at all, except at first starting cold; if the 
271 8 properly regulated, and the hotter it gets the 

r. 


I have had it working with a friction-brake 
pulling 2}lb. at the end of a lever 163 in. long, and 
running 200 revolutions per minute, which makes 
an actually developed pore of 4,000 foot-pounds, 
and that is pretty nearly as good a l- man power as 
you will generally meet with. The quantity of gas 
consumed seems ridiculously small, as the sides of 
the gas bag (and a single one of about 4in. wide 
appears sufficient) hang down quite flabby and 
loose, as if the gas-supply were wire drawn before 
it got so far. 

As I was determined that the engine should not 
rove a failure for want of wonnan p, I made 
t all in superior style, taking about 200 hours over 

it, exclusive of the experiments that were after- 
wards made to ascertain its powers. Except ime 
proved ignition, it went right off at first trial as well 
as it does now. I could do another in half the 


e. 

Anybody who would like to see it running can 
do so by applying at 100, Bolsover-street, where I 
myself obtained the castings, seven minutes’ walk 
from the Langham Hotel, where it will remain 
probably for a month or six weeks. It has no 
piston-rod, no guide-bars, and no packing, and I 
may add, to disarm bypercriticism, not the slightest 
attempt at external finish anywhere, though inside 
as sound as a bell. J. K. P. 


THE NEW TIME. 


(24379.] — Tue plan of printing railway and 
other time tables in thick and thin, or in black 
and red, type to indicate a.m. and po: is, I 
submit, no gain, but a loss. Persons habitually 
using such tables might remember which type re- 
ferred to fore and which to after-noon; but the 
great bulk of the public, aware of a difference, 
would be worse off than they are now, for they 
would be in doubt which half of the twenty-four 
hours was represented by the distinctive type. 

What objection there can be, except aversion to 
change, against adopting the new time, I cannot 
see. Once understood, all difficulties and mistakes 
are at an end; the system can be mastered in a 
minute. Surely noone will pretend that to add 12 
to 1, 2, 3, &c., to obtain the new time, or to subtract 
the same number from 13, 14, 15, &c., to arrive at 
the old is beyond the intelligence of the age. 

What would anyone think of dividing the foot, 
not into 12in., but into, say, six left and six right, 
so that 3in. would be 3in. left, and 9m. sin. 
right? To be shown in print by changes in type or 
colour. : 

As s Mr. Kloen’s suggestion, the Editor 
points out a strong objection to it—from the 

rinter’s point of view; another remains, and that 
is that figures on a white ground are not easily 
read in a feeble light. 

The acon ion of the new time would do away at a 
stroke with all uncertainty. It assimilates civil 
and astronomical time ; it isa broad and simple wsy 
of dealing with the question. Change of type to 
preserve the old is a mere tinkering of it. As soon 
as time tables are issued in the new time all lak 

ed confusion will cease, and the public will 
be: eur prised to find that they have adhered so long 
toan unscientific division of the day. 
Eyo- Witness. 


AUTOMATIO MUSICAL INSTRU- 
‘MENTS. 
(24380.]—I nave taken in your paper since 
September last, and occasionally borrowed some 
from a friend of mine in August same year. I was 
glad to find some valuable information in your 
letters and articles touching on tue antomatic instru- 
ment made by Mesers. Wenham, Fryer, Child, 
Rock, ‘‘ Vulcanite,” A. 8. L., H. M., 
I. R.” Iam making an instrument myself on the 
blow system, consisting of five octaves. The reeds 
I am using are a set of broad bent reeds, a ve 
powerful tone; in fact, the bellows are large enoug 
for two sets and a half of reeds. 

My first idea was of an instrument called the 
Cabinetto some years ago. I could not get a 
eet of A. organ reeds at this time, so I used the above 
reeds for the purpose. I filed the plate alant at the 
sides to slide into the channels like the English 
concertina notes. The holes in the paper acted as 
valves. I had then to make a soundboard 
Zt. Ain. long by 12in. deep; the sound holes 
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from the bass jin. to 3 square. The rollers were 
3ft. bin. in width to hold 600ft. of paper. The 
were zin. a on the soundboard. When I 
got all ready for the rollers I found it would not act 
owing to the width of the paper, which used to 
tear, although the paper was a stout brown and 
glossy one side. So I dropped off going on with 
that class of instrument, which I k was very 
foolish of me to commence a large machine of that 
sort without any assistant. Hoping that I will see 
a skotch of some of our inventors on this subject, I 
wish to work the above with pallets and levers. 
My instrument was on the suction principle, but I 
gee many in the E. M.“ on this subject, 
and an article by Mr. Wenham. think this 
rgentleman’s style would ootrespond with the 6- 
Octave instrument that I intend to make, also 
thanking all our writers for their valuable letters 
on the matter, hoping that I will, after my great 
failure, receive some benefit from their ideas. 
1 . Thomas Pugh. 
+90, Great Homer-street, Liverpool. 


\ THE BRBAKING OF AXLES. 


V glad to 1 that hr 
; subjec now engaging the attention 
3 of your correspondents, and 
there can be no doubt that a full and fair discussion 
will bring to light much valuable information. 
„Midland Driver,” p. 325, refers to steel axles, 
and asks for the mileage of each. 

Upon reference to a statement drawn up i Pca 
Midland Railway Company to September 25th 
1884, I find that between January, 1874, and 
September, 1881, 172 steel orank axles, made by 
Messrs. Vickers, Sons, and Co., were put into 
service. Eight have been broken, one (No. 73) 
taken out ‘‘ defective,” the others being at work. 


No.of Date put in Miles run 
engine. service before failure. 

829. 9 Jan., 1875 303,535 
61. 22 May, 1875 238,468 
809. 23 Jan., 1875. 233,503 
823. 20 June, 1874. 218,573 
1104. 18 Nov., 1874. 150,984 
63. 31 July, 1875. 131, 603 
1. 19 Feb., 1876. 47,447. 

9. 26 Feb., 1876. 37,524. 
73. 209 April, 1876. 27,132. 


With reference to Midland Driver's“ question 
relating to the orank axles taken out in the shops, I 
find that during the year 1883 the Great Northern 
Company took out 15:5 per cent. of defective axles, 
none being broken when running. 

On the Midland Railway 2:4 per cent. broke 
when running, and 8:7 per cent. were taken out in 

ops. 

There can be no doubt that all railway companies 
are giving much more attention to periodical 
examinations than was formerly the case, and from 
several lines I have statements showing that this 
extra care is fast reducing the proportion of axles 
broken when running, and the number taken out 
in the shops is correspondingly increased. 

Clement E. Stretton, Hon. Mem. A. S. R. S. 

Leicester, June 13. 


ORANK AXLES. 


[24382.] —ONE cannot read the letter of Ori- | 166 


ginal Lockstitch ’’ (24331) without seeing that he 
must have come to a rather hurried conclusion 
that it is impossible to find which way the grain is. 
No amount of hammering can destroy the grain, 
and Messrs. Linney and Lawson have shown how 
important it is to have the grain in the pro 
direction. Where do cranks break? is a question 
‘that ‘‘Lockstitch ’’ has raised. 19 out of 20 go 
through the web, like the Penistone one ; the 20th 
goes either in the crank-pin or any other part. The 
web is the fatal spot. 

Perhaps Lockstitch would give the number 
of that Midland engine that he failed to detect the 
flaw on; as we might some of us remember the 
facts, and give some reasons for the same. Was it 
a steel or iron crank? Thereis a way, with an in- 
strument, to find if a bar of iron is solid. Will 
any of ours refer to it in full? 

Iron Orank. 


[24883.]—Havina read with interest several 
Observations as to crank axles, a few notes may 
not be unacceptable. I was employed some years 
ago in a locomotive factory, and had opportunities 
of seeing fractured crank axles just taken out of 
the various engines. I kept a diary stating par- 
ticulars of each fracture with a sketch of the exact 

rt, and well remember of the twenty-five or 
thirty I had thus booked 90 per cent.—in fact, al- 
most all—were fractures in the web or jaw of the 
crank. It was the general opinion of our best 
smiths that the iron was not so well solidified in the 
blocks forged for the cranks. I agree with one of 

ur correspondents that the grain or fibre of the 

n must to some extent be the short way of the 
iron in the web, and prove to be the inferior part, of 
the forging. Hooping is no doubt an excellent 


ENGLISH MEOHANIO AND WORLD OF SOIENOCE: Ne. 1,056. 


Hng It will be obvious to most people that all 
0 shafts, marine or locomotive, are subject to 
a severe strain by the engines racing in the former, 
and surging in wet weather of the latter; in each 
case the jerk or grip of the work coming upon the 
lever of the shaft so suddenly as to deteriorate the 
nature of the iron in time. 


Weat Hartlepool. H. Oasebourne. 


‘HOW SHOULD OLOOKS STRIKE ? 


24384. — THIS 1 N on which you allowed 
me to the following suggestion many years 
ago, seems quite independent of ‘‘ the new time“; 
but yet, if rightly solved, would soon effect that 
su ing of “a.m.” and p. m., which the 
“twenty-four o’clock plans vainly aim at; and 
not only so, but simplify our way of expressing time- 
appointments much more. Your American cor- 
respondent, Mr. Woodside (letter 24345) makes now 
an approach to the same ‘proposal. He makes his 
clocks strike only hourly, and only up to six, when 
they recommence, reducing the strokes per diem 
from the usual 156 to 84. It is impossible, he 
thinks, to make a mistake of six hours; but surely 
it is equally so, in all but the dead of night, to err 
by four hours. Why not, then, as I pro d, 

opt from the mariners the full me od into 
which the necessities of ship-life long ago drove 
them? Once an hour is not often enough to 
address the ear; but our “‘ quarter- jacks, if not 
superfluously often, are at any rate ridiculously 
imperfect, by assuming every hearer to know what 
precise hour last atrack. Thehalf hour is the right 
interval at which to strike, as sailors discovered and 
settled centuries ago. 

Now obeerve that all our public A en 
are at either hours or half-hours. Even the starting 
of trains from their main termini will rarely be an 
exception to this. We do practically, then, in all 
our towns, make half-hours the general units, and 
appoint every meeting by these; or, as sailors sa 
on shipboard, by ‘‘belis,’? only instead of their 
simple phrases ‘five bells or seven belle,“ we 
stick to our oumbrous ‘‘half-past two o'clock,” 
and half - past three o'clock.” 

Suppose Mr. Woodside now were to make his 
clocks, and persuade civilised Boston to make 
theirs, strike exactly like the mariners’, half-hourly 
and counting only up to eight (our present 12, an 
even 10, are absurdly high to count). The sailors 
compendious eight bells,“ two bells,“ &., 
would soon supersede our cumbrous nomenclature 
in his “hub city, as it long ago did in all ships. 
But of course they must, in print, distinguish the 
six watches by initials. Say c for cock-crowing, 
m for morning, f for forenoon, a for afternoon, ¢ 
for evening, and » for night. Then observe how: 
fully a single letter and single fi 
all public appointments, and how much of our 
present printing they supersede. 

f 7 instead of “11.30 a.m.” 
n 3 is 9.30 p.m.” 
e 64 iò 6.45 p. m.“ 


or a quarter to seven, p. m.“ 
The power of the striking part of a clock need not 
be increased, as the 
may be omitted in both the night watches, and the 
even numbers from the later one, reducing the 
daily strokes to 164, as easy nearly as the present 


Where a clock has quarter-jacks, of course re- 
taining the use of all the bells will enable it amply 
to distinguish the new striking from the old. But 
where there is but one bell, the strokes should be 
in pairs (as sailors call them), far easier counted 
than when single; and only the one, at half-past 
12, could ever be mistaken for the old one 
o’clock.”’ 

Allow me a word on our railway time, now 
carried in America to the reductio ad absurdum 
of four railway times—false time everywhere but 
on four particular meridians!—and a break of an 
hour whenever a train passes, who can tell where? 
at hundreds of petty stations. Assuredly the 
Celestiale—if not wise enough to keep, as they have, 
the flowery land undefiled as yet by a railway— 
would have avoided this monstrous blunder. All 
that we ever needed, or Americans either, was two 
editions of the train-tables, one for officials and one 
for the public. The present ones ought, from the 
day Exeter was reached, or even Bristol, to have 
been confined to the hands of railway servants, and 
a translation of them printed for the public, by 
merely altering each figure from railway time to 
true local time. To aid in setting travellers’ 
watches, the station clocks might bave had a double 
minute hand, as was often proposed. However we 
shall make Greenwich time and Dublin time each 
serve for a whole island, and having set the 
Americans no example, they will have sooner o 
later, to discover this for themselves. a i 


MATHEMATICS AND SOIENOE. 


24385.]— TRE letter of last week’s issue on 
‘‘Cramming in Physico-Mathematical Science ’”’ 


suggeats a few remarks on the position which If 


will suffice for 


odd numbers or the half-hours | perty 
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mathematics occupies towards science, and on the 
best way of acquiring a knowledge of those 
methods of calculation which are of importance to 
the scientific worker. 

As our knowledge of a science becomes accurate 
and defined, and the mutual dependence of facts 
and theories is evolved, the value of mathematics 
as a wespon for the expression of these relations 
and their numerical estimation, becomes more and 
more apparent. It is true that frequently the 
demand made on our powers of calculation may not 
overstep the bounds of arithmetic; but often the 
most elaborate processes of reasoning have to be 
brought to our aid if we are to attack a difficulty 
with passers ore then we often find that the limits 
of our knowledge are determined by the limits of 
our mathematical penetration. i 

In astronomy, light, sound, &o., there are many 
interesting inquiries which can only be successfully 
promotes when the mathematics required have been 

st developed. The vortex theory of atoms pro- 
greases slowly for the same reason. Our advance 
in these, as in many other branches of science, 
awaits the advance of our methods of calculation. 

The ordinary mathematical curriculum is so 
severe that most men shrink from it. What is 
wanted is a course of mathematics expressly de- 
signed for students of physical science, apart from 
those who wish to cultivate mathematics for itself. 
A year devoted to such a course would probably be 
more effective than three passed in going through 
the conventional stages where much time is given 
to subjects and parts of subjects, which are seldom 
of use in ordinary physical problems. Such a 
course need in no way be deficient in logical 
sequence. Many parts of algebra, trigonometry, 
co-ordinate geometry, and the calculus might thus 
be avoided without appreciably affecting their 
practical value for all scientific Aad ating 

It must not be forgotten that there always re- 
mains a very large number of persons who have 


Y | neither the time nor the inclination for mathe- 


matical studies, though they may suffer great incon- 
venience if they are not to make use of the results 
of other people's. It is hard to be debarred from 
the use of formule because the proof cannot be 
comprehended, and there is no reason why this 
should be so. There is often a perfectly logical 
way of regarding formule as short summaries of 
fact which experiments show to be correct. In- 
deed, of all the calculations made the large majority 
are done by those who merely work by rule of 
thumb. Our ships are navigated over the whole 
world on this principle. Half a loaf is better than 
no bread, ard in like manner a formula without the 
demonstration is better than no formula at all. 
Lewis Edmunds. 
10, King’s Bench-walk. 


LEGAL REPLIES. 


[24886.]—Lxeasz (66641).—The lease should be 
conveyed, or, as it is properly called, assigned, 
by the mother to her daughters. 1 presume 
the widow has ved her husband's will, and 
so has the legal right to deal with the pro- 
„The assignment can either be by sepa- 
rate deed or by indorsement upon the exist- 
ing lease. The former is generally the better 
plan. It should be properly drawn up, and as 
the stamp duty would only be 10s.—there being, I 
presume, no consideration but natural love and 
affection,’’ as we say—the cost might not be more 
than two or three guineas beyond the stamp, 
unless, of course, there is anything special in the 
matter. 

(56717.) WILL - LxoACT— Ack 25.—If A. by 
his will bequeathed a legacy to B., upon his attain- 
ing the age of 25, that Is a properly valid bequest, 
and it not vest or become payable until B. does 
attain that age. As far as I can judge without 
seeing a copy of the will, the executors can have no 
power to pay over the bequest until the lega 
attains the age prescribed. The querist is, I think 

uite mistaken in his information and his view of 
the matter. Although 21 years is often usual, a 
testator is quite at liberty to say that a legacy shall 
not vest until the person to be benefited attains 
the sge he names—25, or even 75. It may be that 
this testator thought B. would be better able to 
manage a large fortune if he had four years’ more 
experience. 


(56726.)— CLA To Property.—I should advise 
this querist to consult the London solicitors havin 
charge of the case; but without knowing more o 
the matter and seeing some papers, I cannot possibly 
help him further. 


(56728.) — AGENT — DEFAULT. — An agent can 
never be prosecuted for embezzlement, which 
applies only to clerks or servants. But sometimes 
an agent may be proceeded against as a fraudulent 
trustee. In this case, however, I do not think the 
querist haa any other than the civil remedy of an 
action against his collector for money received on 
his account. 

{56736.]—ParTNERSHIP AGREEMENT —STA 
this agreement is notá deed—i.e., is not 
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veal, it only requires a 6d. stamp. If it is under 
seal, then it requires a 2s. stamp asa deed. If 
there are two copies, one would need a 10s. stamp, 
and the other only 5s., asa duplicate, if stamped 
at the same time. There is no ad valorem duty in 
araon, and the 2s. 6d. stamp is wrong either way. 
he amount of capital has nothing to do with the 
point. Fred. Wetherfi-ld, Solicitor. 
2, Gresham- buildings, Guildhall, London. 


LOOPED FIGURES BY GEABING. 


387.J—In Vol. XXXV. our old friend 
J. L. gave us some idea of what might be 
done by simple apparatus upon an ordinary lathe in 
his articles on Looped Figures by Gaaring.”’ 
These suggestions led me to make certain smali 
additions to my lathe, by means of which I was 
enabled to utilise the change wheels to rock a small 
ornamental slide-rest, and so produce various 
curves, some of which you printed on page 300 of 
Vol. XXXIX. Our friend’s welcome reappearance 
in print reminds me that I have two more blocks 
which illustrate some further powers of the appara- 
tus, some of which were quite unsuspected when 
the apparatus was made. 

If you are good enough to print the blocks I now 
send, our frieuds will see some further illustrations 
of the rose-engine movement in one of them, and in 
the other they will see that by slightly altering the 
disposition of the parts, I have been enabled to 
produce cycloidal and trochoidal curves similar to 
those produced by the cycloidal chuck or by the 
epicycloidal cutting-frame. In all these patterns 
only the cast change- wheels of an ordinary Milne’s 
slide-lathe were used. I may say that Mr. Milne 
has the few patterns required for the apparatus, 
with liberty to cast from them, and very good 
castings he sentme. Cut change-wheels would, of 
course, do better. F. A. M. 
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LATHE WITH VERTICAL SLIDE. 


[24388.]—I now send you a cutting from the 
American Machinist of March 7th, describing a 
beautiful little lathe arravged with the vertical 
slide for milling, which I huve so often advocated. 
The lathe is only 3}in. centres; but it is expensive, 
and it appears to be a kind of large watch lathe. It 
looks strong and (shall I say ?) more English than 
most American work. I expect that before long 
an engineer’s lathe will be considered incomplete 
without a vertical slide. 

ave seen one of H. Walz's lathes, and consider 
the work very good and cheap; the method of 
raising puide-nut and releasing traversing mandrel 
by one movement of a handle is very convenient. 
F. A. M. 
SMALL UNIVERSAL ENGINE LATHE. 


From the engravings which we present it will be 
seen that in the design of this lathe a radical 
departure has been made from the stereotyped plan 
of making small engine lathes—copies in miniature 
of larger ones. The construction is such that it 
will swing in line With the cutting tool as ordin- 
arily used, a diameter about equal to what will be 
swung over the carriage of a commonly-constructed 
lathe of twice its nominal capacity. 

As will be seen, the carriage may be run the 
entire length of the bed without coming in contact 
with either the head or tail-stock. The carriage 
is provided with a compound rest, which can be set 
at any angle, ard which has direct vertical adjust- 
ment of zin. 


screws of the compound rest are provided with 
micrometer heads 
inch, the zero marks 
any fixed 


cases 


with the lathe, whichis used in place of the com- 
pound rest when hand-tool work is being done. 


the micrometer arrangement may be used for 
sizing work instead of calipers or gauges, and ata 
good deal of saving in time. A T rest is furnished 


a milling machine. If desired, a small milling 
machine vise is furnished, which can be screwed to 
the upper slide of the compound rest. ; 

The lathe is provided with two 3 
which are always ready for use, and are so eitus 
as to he entirely protected from chips and 
dirt. One of these is a precision screw, 


reading to thousandths of an 
of which are adjustable to 
position of the slides, so that in many 
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and is intended for use only for cutting fine 
and accurate screws. Both screws are gea 


2 2 U 
The carriage is provided with every requisite | alike, and will cut from 4 to 160 tbresde pe 


d i D 
Both the cross and angular feed | ad justmeut for temporarily converting the lathe into | inch, gug from 8 to 80 per centimetre. The change 
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gears are placed upon the stud and swinging arm 
instead of on the stud and screw, as is commonly 
done. When metric threads are to be cut, it is only 
necessary to substitute two translating gears—oue 
on the screw and the other on the swinging arm — 
for those used for ordinary threads. 

The lower part of the tail - stock is clamped to the 

bed by means of a cam; the upper part has a gibbed 
slide and clamp to set over for long tapers. 
_ The lathe swings Tin. over bed and carriage, and 
is made with various lengths of bed from 42in. up. 
The hole through spindle is „œin; largest hole 
through spring chuck, , in. 

N spindles and chucks are made if desired. 
As be seen from an inspection of sectional view, 
the spindle may be removed and another one sub- 
stituted, or the boxes be replaced with others, 
without disturbing the running parts. In the 
sectional view the back gear is, for convenience 
shown above the spindle, instead of in its ac 

on. 

The workmanship on these lathes is excellent. 
The spindles and bearings are hardened and 

; , and nothing but scrapers used in fitting 
sliding pests. 

The Balloon Manufacturing Company, Hartford, 
Coun., are the manufacturers. 


COMBINED BENOH, PARALLEL VICE, 
AND TUBE VICE. 
24389. TurxxINd it would be of interest to 


your readers, I take the liberty of inclosing here- 
with a rough and rather inaccurate sketch of a 


WAA 
Budu 


SS 


combined bench, parallel vice, and tube vice, with 
special adjustment, recently patented by myself. 
If any of your readers like to make one for their 
own use they may. It will be seen by the globe I 
(which should be proportionately larger), that ad- 
Justment may be made to almost an angle and 
position, the holes bored in the globe fitting a gin. 
steel rod, marked J. The teeth of the two vices 
and the screw are of steel, the other parts are of 
‘malleable iron. Thescrew K fits jaw L (Fig. 1), 
and is protected by cover A, which is also a dog of 
tube vice. LM and B are in one piece. A, A’ 
and A? are in one piece also. Screw is fitted to a 
by means of groove and pins E. Au is the double 
jaw of tube vice (Fig. 3). Next week in the Sale 
Column I will advertise castings for this vice, and 
also the article complete. W. Bundy. 
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Test for Copper and Lead in Wine. A new 
method for testing the freedom of wines from 
cupric and plumbic salts has been described by H. 
Hager in the Analyst. The wine is mixed with half 
its volume of aclear solution of caustic soda, which 
may contain carbonate. If the liquid remain clear 
after boiling, neither copper nor lead is present. 
A turbidity with colouration points to the 
presence of copper. About six cub. cent. 
of this solution are poured into atest tube, a piece 
of tinfoil introduced, and the whole heated for 
half an hour on the water bath. If lead and 
1 absent, the foil remains perfectly bright; 
w if in the presence of a trace of one of these 
metals it becomes dull and grey for lead, and brown 
or brown-black for copper. This reaction may be 
applied to all cases when other metals are not pre- 
sent, and the solution remains clear after the addi- 
tion of alkali. 


REPLIES TO QUERIES. 


—— o — — 


„„ In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


[55819.] — Microscope Fine Adjustment 
(V. a)“ Sempervivo ” will find this the form of 
adjustment he requires. It looks rather intricate ; 
but a careful look at it will make all clear when the 
principle is seen. It can be made so that the milled 
head can be on the right, left, or middle. Fig. 1 is 


. 
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a sectional view, Fig. 2, 3, 4, and 5 the several 
parts. The dotted lines show the inside tube. A 
screw of about 60 threads to the inch should be 
used for the adjusting screw. All the castings can 
be supplied it Sempervivo“ does not want to 
make the patterns at the microscope maker’s. I 
mean the actual makers, not the shop-tician. Shall 
be pleased to explain any part that is not clear. 


FG £F #29 


A, body of microscope; B, lever for lifting objec- 
tive tube; C, right angle piece for holding screw 
H; D, cylinder fitting body and lower casting d 
at I; E, casting for lower man; F, crane arm 
of microscope; G, solid brass block soldered to 
body; I, tube screwed to universal size; K, 
diaphragm to resist spiral spring L ; D’, small slot 
to fit screw m; H, milled head; O, loose collar 
clearing screw; P has a tube soldered into the 
castings as shown. The sketches are as near 
actual size as possible, with the exception of the 


diameter of the tubes. | B indicates a play of 


V 
zin. up and down. — MENISCUS. 


56257.]—-Telescope Stand.—I should advise 
„Omega to procure a piece of scaffold pole 6in. 
or more in diameter, and not less than 9ft. long. 
(I presume that he has a garden, else, I should think 
that he would not want a cheap firm stand for his 
telescope). Dig a hole 3ft. deep and insert one end 


of pole in, hammer the earth all round the pole 
every few shovelfals that are thrown in, until 
hole is filled. If pole is not perpendicular give it a 
strong pull the way you want, and then pound away 
at the earth on same side to which it leaned. After 
a few such operations the pole will be firm enou h 
for a telescope of double your aperture, especially 
after there have been a few showers of rain and the 
ground has got well set. Get a proper vertical 
and horizontal motion from an optician’s. You will 
be best suited with one like those used with the claw 
table stands, and have it fastened to a piece of gas- 
pipe about lft. long. Now (let a hole into the 
top of your pole in the garden that will hold the 
pipe in a horizontal position, half the gaspipe 
must project above the hole in the pole. Now pro- 
cure sufficient lead that will make a cap for the top 
of pole, let it be concave at the top, and (of course, 
ou will have it to mould); underneath let it 
ave agroove that will fit the half of gas ipe 
which protrudes above the groove in the pole. Two 
holes must also be cast in the lead, or bored after- 
wards, directly opposite each other, and opposite 
the centre of the groove in the lead. These holes 
are for thumb-screws to screw the lead cap firmly 
on the top of the pole and to hold the gas-pipe 
tight. The thumb-screws will not be above 4d. 
each. Lead, the heavier and better, which should 
not be more than 7d. (I am reckoning at the rate 
of Id. per Ib.); gas- pipe not more than 64. ; scaffold 
pole, 9ft. long, not more than 1s. 6d. The vertical 
and horizontal motion to be screwed to your tele- 
scope I cannot speak definitely about; but that 
should not exceed 7s. 6d., so far as I am a judge of 
workmanship. I have a 3in. refractor, which I 
i upon a similarly constructed stand to what I 
ave given here, and it has answered my purpose £0 
far. For a cheap, firm stand it should suit 
„Omega.“ — D. BOOTH. 


[56332.]— Optical.—I am sorry I did not see 
„Glatton's“ reply before. The difficulty of the 
gaaon is due to the thickness of the glass. 

eglectiog this, the result is easy to find. To fiud 
the mean position of ) for values of ¢ between 0° 
and 45°, we have, neglecting the thickness of the 
glass, sin. d = p sin. 9, . fo = 45°, 0 = sin.—! 


ai Putting n = 1 for rays passing from 


(7) 

water into air we get 0 = 32° 1’. Also in this case 
5% DP = BD tau. 0 = BD x 62528, . Bb 
= BD (1 — 62628) = BD x 37472, and when 
¢ = 0°, 0 = and Bd = 0, *. mean value of B is 
18736 x BD for values of ¢ between 0° and 45°. 
If the ray incident on D X is at an angle equal to 
the critical angle, è will coincide with D, and for 
vreater values of 0 the ray will not emerge.— 


R 


(56475. Nitrate of Iron. — This query refers 
to what is pretty generully guarded us a trade 
secret. To s ve it getting into the U.Q. list 
Henry Holmes will find my address advertised this 
week.—W. JESSE LOVETT. 


(56526.] Stained Fioors.—Scrape the parts 
and restain ; or apply paint, and varnish that when 


dry.— DECO. 

"156538. Ink for Black-edged Note Paper. 

—Use printers’ ink, with extra strong quick- 
ing varnish, and apply round the edge while 

the bulk of the sheet is protected by a stencil.— 

Ts 2s 


[56542.]—Staining Deal Floors.—Try per- 
manganate of potash.— DECO. 


[56555.]—Prof. Langley on the Solar Rays 
and the Atmosphere. —-Why should 2 
think it ‘‘ op to previous experience“ that 
more heat should be obtained from the solar beam 
in a rare atmosphere than a dense one? Does not 
the sun brown the traveller’s cheek on Mont Blanc, 
while in the valley they all shiver with cold 2-8. 
1 n 
[56559.] -A New Gum.—Probably gum Kauri, 
but the authority is doubtful, as it is no more 
than a newspaper item. -C. K. T. 


565741 — Bearing Grease.—Does “ In- 
quisitor want to sell the grease at the price 
uamed, or to make it at that cost ?—EssAR. 


[56575.]| -Galvanometer.—Is this query asked 
seriously? What is the use of a galvanometer if it 
is entirely concealed from view? Cannot querist 
manage to reflect the movements 80 that they can 
be read? NN. Dor. 

e hg gc ee is a peculiar query, 
surely. What American pumps, and what principle 
does the querist suppose is employed different to all 
other deep-well pumps. Nux. Dor. 
Differential Equations.—It is true, 
that the differential equa- 
the mathemetical theory 
of electricity, although I should prefer to speak of 


ity of ductor, or rather condenser 
the capacity of a conductor, ox sad the — 


h equation in the of heat there is a cor- 
W one in the Weh of electricity. There 
Digitized by | e 
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are three or four quantities in each, which corre- | that the additional weight required need not be 


spond to one another, as follows :— 


Heat. Quantity of Electricity. 
Temperature. Potential. 
Specific Heat. Capacity. 
Radiation. Escape of Electricity. 


The differential equation is to be found in Clerk 
Maxwell’s great treatise on Electricity and 

etism,’’ who there states that it corresponds 
ag problem in the theory of heat I mentioned. 


[56620.J]—Steam Oarriages.—I thought the 
quotation from Reuleaux would clearly explain 
what was implied by the word rails.“ It means 
some smooth, hard surface, such as the granite 
tramway laid down in the Commercial.road, E., 
leading to the West India Docks, or the asphalte in 
Cheapside. Flanged wheels are altogether beside 
the question, because it is a sine qua non with a 

carriage, that it shall be readily and perfectly 
steered. What ‘‘ Progress means is really a steam 
tramway. ‘‘Gwyllm wym” says my reply 
is ‘ very one sided,” but as he supplies the other 
side, it does not matter, only I should like to know 
where he finds anytbing believable about a steam 
carriage running 35 miles an hour. Expect it must 
be the same one that ascended old Higbgate-hill 
(one in nine), and came down rather more quickly 
than it went up; but perhaps G. M.” will give 
chapter and verse for his statements. If I under- 
stand him, he traverses the dictam of Reuleaux, 
and ‘‘ ventures to doubt it in toto.“ But what 
does he. mean by none were used by Gurney 
and Dance’’:—none what? He seems to have for- 
gotten that Trevithick was a quarter of a century 
in advance of them, and that there were at least a 
dozen others equally as successful, and one (Han- 
cock) certainly more successful. It is true that for 
a time heavy tolls were levied on Gurney’s and oy 
Dance’s carriages, and the road was covered occa- 
1 with a coat of soft gravel; but, so far 
from the success of their carriages being indubit- 
able,“ they failed like all the others, because of 
the enormous cost of repairs. Heaton Brothers, of 
Birmingham, did as much as anybody (with the 
exception of Hancock) to make steam carriages 
successful; but, after spending upwards of £2,000, 
they had the courage to acknowledge that to obtain 
an average speed of ten miles an hour the expendi- 
ture would exceed the receipts. The Birmingham 
Journal for April 12, 1834, was authorised to 
state that the experiments had not proved satis- 
factory, and that a meeting of shareholders would 
shortly be called. So far as I can find, neither 
Gurney nor Dance ever published a balance-sheet, 
or explained how much they had spent in repairs. 
I am much afraid that our friend G. M.” has re- 
lied upon Dr. Lardner’s statements, or upon some 
work having the same origin.— Nux. Dox. 


56620.) — Steam Oarriages.— With the 

itor’s permission, I shall be glad to enlist the 
attention of Mr. A. H. Bateman, whose remarks 
in No. 1,055, p. 329, of the E.M.” for 12th June, 
point him out as one suited to the production of a 
tricycle with accessory power beyond mere pedal- 
ling. I fancy the motor tricycle,’’ patented by 
Sir Thos. Parkyns, aimed at too much for attaiu- 
ment in the present state of motive power; and, as 
indicated by Mr. Bateman, had the steam power 
been sufficient to drive the machine up hills, it 
would have been positively dangerous on the level 
from the excessive speed possible. But pedallin 
on a level hard road is really a pleasure, and nee 
not be fatiguing ; on a falling gradient it may be 
very little or nil, to proceed at a pleasant epeed; it 
is only the heavy adverse gradient, or slightly 
adverse gradient with a badly-surfaced road, that 
tries the rider ; therefore, the desideratum is auxi- 
liary power for perhaps one-third of the distance 
traversed. This would reduce the expenditure of 
extra motive power to one-third, consequently, 
save two-thirds of the fuel and water (if water) 
required. But that is not all the saving. Inthe 
necessary qualifications’’ enumerated by Mr. 

teman, considerable extra weights for 
machinery and water are both contemplated ; 
but query—are these necessary? In a former 
communication which you did me the honour 
of inserting, I offered some suggestions on 
this subject, in which the use of gas-engine power 
as an auxili to pedalling was advocated, pro- 
vided such engine could be driven by the vapour of 
some hydrocarbon, and the usual movements of 
an engine simplified by shifting of the valves when 
required by the action of the pedals alone. This 
would reduce the engine” to little more than a 
piston and piston rod, acting upon the driving- 
wheels’ axle by a species of clutch action, to convert 
reciprocal into rotary movements; in fact, by 
making use of all the existing parts of an Omni- 
cycle (except the hill-climbing gear, which might 
be dispensed with). The piston should be capable 
of being thrown in and out of gear readily as 
required. Ofcourse, Iam not able to suggest all 
the details; it requires somebody familiar with 


i 
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serious.— GAMMA SIGMA. 


[56650.]—Lead-burning.—Mr. Davies does not 
understand why I shou'd try to put him right when 
he says the vitriol sold by druggists will not do for 
lead-burning. I say it will, and does every day, 
answer well. Mr. Davies keeps harping about his 
book. I have never eeen his book, did not know there 
was a book, and he should remember that there 
are thousands of readers of 8975 good publication 
who cannot buy all the books that are published, 
and hundreds of your readers who have not seen 
either his book or your back numbers, nor have the 
chance of seeing them. No doubt Mr. D. is very 
clever and kind, and I hope he has reaped bis re- 
ward by the sale of his book. He asks what I 
would have him think when I speak of using clean 
zine, free from paint and wire? Well, I would say 
that any lead burners, except mere learners on a 
bench or in a plumbing shop, would know that 
there is plenty of painted zinc with wire worked in it 
in the shape of ventilators and watering-caus that 
are often bought for lead-burners to work up, and I 
advised Young Beginner to shun the dirty stuff 
until he is more practised ; as to throwing the dirty 
gas away, as Mr. Davies makes me say, I said 
nothing of the sort. I advised Young Beginner 
to make nothing but clean gas, and, by the way, 
how does Mr. D. make out that the gas is dirtier 
the first half-hour than after? This is contrary. 
Will any kind reader of our valuable magazine 

lease to inform me how to have soap free enough 

or domestic use from lyes. I manage it now by 
finishing on common aalt brine ; but as this adds to 
the time and the expense, I am anxious to gothe 
shortest way to work, as I am convinced there is a 
readier way than having this extra process or change 
of salt brine.— HENRT HOLMES. 


[56673.] — Mechanics.—Thanking the corre- 
spondents who have taken so much psins to clear 
up my difficulty, and M. R. C. S., &c., for most 
interesting suggestions on the forming of four 
triangles by four straight lines, my difficulties as to 
the question ia mechanics still remain, and which 
I will endeavour to express more ORT I have 
not done much in solid geometry ; but I was cer- 
tainly under the impression that taking any four- 
sided pyramid it can have only one sphere described 
around it; therefore when Todhunter wrote one 
of the described spheres,” I cannot understand 
what he means. Hemisus says if all the forces 
are like, the centre of parallel force is at the centre 
of the inscribed sphere: this I reasoned out myself ; 
bat he says, if I understand, that, if unlike, the 
centre is at the centre of a described sphere. Now, 
suppose we have a tetrahedron, A BC D, and sup- 
pose force at A unlike the other forces, then it 
would seem to me that the centre of parallel forces 
ought to fall beyond the base opposite to A at a 
distance, if p be straight line joining A to centre of 
base, equal to 1 now the centre of the described 
sphere must fall on p, as I see. Thanking ‘‘ Hemi- 
sus for his attempt, could he or someone else 
clear these further matters up f—J. C 


[56676.]—Hardening Jaws for Ohucks.— 
Iam obliged to Mr. Bandy for the information he 
gives, and for his kind offer to do the work for me. 
Having made the jaws, however, I am desirous of 
finishing them. ill Mr. Bandy say what amount 
of potash should be used in a given quantity of 
water, and what the temperature of the water 
should be; also whether the jaws should remain 
any length of time in the water.—ALFRED WEST, 
Bridlington Quay. 


[56679.]|—Supported Beam.—In the original 
question, page 268, it is evident that no tendency 
to break refers to horizontal, not to vertical or 
shearivg, strains. Bacchus”? is not quite correct, 
page 329, for there is no shearing at the centre of 
the beam.—J. S. C. 


[56682.]-— Struck by Lightning.—The old 
scale left on the bottom of one of the feet” in this 
distressing case seems to indicate something of the 
nature of induration (less in degree) in the other 
parts of the body affected by the lightning stroke. 
In such case it would seem to me that applications 
tending to soften rather than to harden the flesh 
are indicated for relief, if not for permanent cure— 
as warm bathing. Iam the more inclined to write 
thus on learning that the pains are acute when 
storms come on. Such pains are often ascribed 
erroneously to rheumatism, when they arise, I 
think, from atmospheric action on parts previously 
affected by rheumatism, or by other causes per- 
manent, or leaving permanent effects, as iu this 
case. Itis quite certain that disturbances of at- 
mospheric pressure, which storms indicate, are 
followed by re-arrangement through the bodily 
system, as well as externally. The air thus 
entering from without or escaping from within the 
body encounters resistance in hardened parte, and 
would make itself felt in parts left in irritable con- 
dition by previous disease. I have again and again 


on such occasions acted on the conviction in my own 


case that such pains are not rheumatic, and have 
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having this cause of suffering in my mind. I forgot 
the circumstance when I saw her a few days after; 
but ebe had not, the relief had so speedily and 
surely followed. Iam not a medical man, but an 
observer only. I am careful, however, to keep 
back such statements as the above until conjecture 
has been followed by facts which recall itin a con- 
vincing manner again and again. Permanent cure 
may not, perhaps, be expected in such a case ; but 
while I would recommend careful study of the 
whole of that passage in Job xxxiii. 14-30, I 
am strongly reminded by the 25th verse how much 
the habits of our life tend to induce premature old 
age, than to prolong or enable us to recover the 
freshness of youth. Everything tending to promote 
a healthy circulation of the blood will tend to soften 
and restore the flesh to a healthy state, such as 
moderation in eating and drinking, cleanliness, 
promoting free perspiration and exercise in what- 
ever form it can be best taken. It isa I 
think, in which medicine may be of some little use, 
but wholly below such arrangements for healthy 
Ting as the fear of God and good sense teach.— 
J. M. TAYLOR. 


[66743.]-—L. and N.W. Railway.— Sim 
engines are at present the most popular with 
drivers, owing tothe scarcity of compounde, there 
being only about 40 in existence. Possibly it 
depends in a great measure upon the work which 
the engines have todo. The home of the engine 
Cornwall is at present at Whitchurch, and invariably 
ruus local trains: — Whitchurch to Crewe, Crowe to 
Chester, Crewe to Stafford, and is this week 
running 5.20 p.m. train from Manchester to Crewe 
via Stockport.— WILD RUSHES. 


[56744.)—Softening Water.—I have seen a 
„Water Purifier’? made by Gray and Sons, of 
Leadenhall-street, and although not a chemist, I 
managed to get water from 20cc. down to 2cc., 
Wanklin’s soap test. I have been told that this 
apparatus is supplied with a set of nozzles properly 
calculated to regulate the proportion of the water 
and reagent, and thereby dispensing with a chemist. 
I believe this is one of the principal features. 
These nozzles could be altered to give any result, 
if necessary, but will probably be at their best when 
supplied. The apparatus is something like a coarse 
filter, but bas the peculiarity of cleansing itself 
automatically. I think Wanklin’s soap test is the 
easiest to work with, and cheaper than Clark's, 
and should be measured by an ordinary burette.— 
KcCALBRED NAXELA. 

tus 


[56744.]—Softening Water.—An appara 
for this purpose is described in the Journal of the 
Society of Chemical Industry for May last. The 
patent number is 6,213; April 10, 1884. The appa- 
ratus is to beemployed for the purpose of mixing 
lime-water or other liquid or liquids for use in the 
said process, or for mixing such liquide with lime 
or other solid matters. A hollow standard, capable 
of revolution on its own axis, and provided near its 
bottom with a hollow, perforated arm standing out 
at right angles, is placed in a tank, preferably near 
the floor, so that the apparatus may be immersed in 
the materials to be acted upon. At the top of the 
standard is an arrangement by means of which & 
stream of water can be injected under pressure, 
together with a quantity of air drawn in thro 
apertures. The air and water pass down the 
hollow standard and along the arm until they 
reach the perforations through which they escape, 
causing a more or less violent agitation of the 
liquid by which the arm may be surrounded. 
apparatus may be placed in the centre of a tank, or 
two or more of them may be placed in one 
motion being given to them by suitable oon- 
trivances. In place of a stream of water under 
pressure, air may be forced from a pipe through the 
hollow sanded. I believe there is a firm in 
London whose sole business is the working of the 
“ Porter-Clark process ; no doubt they would 
advise J. T. C. The best test of the hardness 
of water is to estimate its soap-destroying power. 
This is done by adding to it a standard“ solution 
of soap (i.e., a solution of known strength), and 
noting the quantity required before a lather 1s pro- 
duced on shaking. ‘J.T. C.“ should ascertam, 
once forall, the hardness of his water. There would 
be a certain definite proportion of lime 5 
and corresponding to this degree of hardness, an 
this quantity would be kept to without alteration.— 
CuRoMIO. 


[56746 J— A Disagreeable Noise. — Great 
benetit will be derived by putting the anvil on è 
bed of indiarnbber, say, 4in. or hin. thick, let in the 
grouud, taking care to prevent the hot ion 
getting near the indiarubber. If this does not su 
your purpose, then persuade the lady to remove.— 
WIIpD RUSHES. 


(56746.] — Disagreeable Noise. — Get four 
pieces of cork about din. square, as thick s 
you can. Make tbem a little hollow, 80 that the 


the other surface for the wheels, if required ; or 


engines and engineering work to do that to best been right. I advised a poor woman a short time | ndiarubber. Bə sure and keep the bed from 
advantage; but in this direction I feel convinced ago to soften her feet by soakiog in warm water, ouching the-walls,—ALEXANDER. 


oo will bear on each corner, and a groove on 
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_ [66770.]—Putty.—I have made it two or three 
times with the same materials as you used, and had 
no fault whatever to find with it. Reduce the 
whiting to powder, mix with oil, work well, and 
there is no fear the putty will be right. The rabbet 
or check for holding the glass should be primed 
before putting the glass in; it makes the putty 
stick.—Davin STEPHEN. 

(56780. —Oamping Stoves.—I always use 
methylathed-spirit stoves, as I consider they are 
eel although many of the oil stoves made are 

l. If you sleep on board your boat, you will 
require an “anchor lamp —a lamp showing a 
clear white light all round hung from the forestay 
ox from a line made fast from the top of the mast 
to the bows. If you sleep in a tent, this lamp could 
be hung from the roof without danger of setting 
the tent on fire, as they are comparatively cool, 
burning sweet oil, and having no interior funnel, 
and for the same reason a similar lamp would do 
for the cabin. These lamps vary in price from 3s. 
to 10s., according to material and workmanship, 
and should only be purchased froma ship chandler, 
as similar lamps are made by tinsmiths, which are 
80 easily blown out that they are worse than useless. 
ts M‘CasH Govan. 


_(56783.]—Problem.—I do not think the answers 
pron to “‘ Trophy’s” question are correct. The 
t supposes a mistake in the question, and, there- 
fore furnishes an incorrect answer. The second 
makes æ = 800, y = 80, z = 160 gallons. Now, if 
M = time A. take to 5 5 hold, then A. pumps 
4 T My in doing so, My = amount of water 


brought in by leak. A. will pump r gallons 
per hour = z in answer. A. in 3} hours will pump 


+ 5 ; A 
£ * x 7 gallons, 7 hours being time taken 


to empty hold, both working together. Now this, 

£ ing to question, is 10 gallons more than A. 
did pump out. Now, by question, A. worked for 
134 — M hours, and in that time would pump out 


($ = M) tay gallons; and this quantity is 


rei to be less by 10 gallons than the previous ; 
us— 


40 X TM x1 M/ 15 
10 MM L. MY = 2 A. M „ 15 10. 
(3 ) M Moa 


Putting — 
z+My 


= z = 160, M = 10,2 = 800, y = 80, 


we get 160 = 177, which is clearly wrong. The 
values I get are z = 120, y = 12, M = 10, z = 24, 
which seem to me to satisfy all equations obtained 
from the question.—J. C. 


[56788.])—Agglomerate Battery.—I have been 
troubled in the same way, and found the cause due 
to the contact between the lead cap and the carbon 
being faulty. I found mine out by testing with a 
piece of copper wire held against the carbon instead 
of connecting to lead cap. I put mine right by 
melting off old caps and casting on new ones.— 
EGRoxa. 


[56795.]—To Mr. Wimshurst.—To answer 
the questions of W. B.” would take more space 
in your colamns than would be reasonable. More- 
over, even then, owing to the absence of know- 
lodge, the subject would be left quite open; but if 
4% W. B.“ turns back your pages to January, 1883 
he will find your descriptions of the machine, an 
have as good a working hypothesis as perhaps can 
be obtained. Unless the two sectors in line across 
the plates be brought into perfect metallic contact 


Ta each other by means of the brushes and rods, 


machine will not obtain excitement, and when 
excited, very little resistance can be put into this 
circuit between the brushes without losing the 
excitement; therefore, I think he would not obtain 
either the spark or charge of any great value by 
connecting these rods to an insulated prime con- 
ductor. My system of using the current from the 
brushes is to add a length of vulcanite to form part 
length of the neutralising rod.— JAuks W LMSHURST, 
4, The Grove, Clapham-common. 


_ (56796.)—Boiler.—To “Invicra.’’—Your boiler, 
9in. square and 20in. high, would need before using 
it for steam, to be fitted with stays. I should fit 
these in bY drilling holes, so that three stays were 
fitted. The holes must, of course, be arranged 
vertically, so that the stays pass one another. I 
should make them of gin. round iron with the ends 
screwed; by passing them through the holes nuts 
can be screwed on the ends with cement or a lead 
washer under each nut to make the joint. When 
these stays are in so that the flat sides are relie ved 
of pressure, a stay should be fitted to the boiler to 
stay the ends. This would be best done by two 
stays, as they would miss the other cross stays. 
When you have all secure you might, supposing the 
plates are good and not wasted by the welding, be 
safely able to run at, say, 25lb. pressure. I prefer, 
with a welded generator and of square section, to 


a very much higher pressure would be safe. But, 
unless I saw and satisfied myself as to the sound- 
ness of all parts, I would prefer to be well within 
the limit of safety. I should fix such a boiler ina 
brick setting vertically, the fire being in front and 
carried round witha shell flue. Such a boiler would 
supply steam for an engine either lin. bore by 3in. 
stroke, or 2in. bore and 4in. stroke. I should carry 
the water line up to l4in., thus leaving ample steam 
room. Safety-valve should be to allow ample area, 
13in. in the clear bore, not the outside of valve: this 
would give a fraction over half a square inch. Let 
the joint or point of resistance be jin. from the 
centre of the valve. Length of lever from centre 
of point of resistance to end bin. Let the weight be 
20z., and steam should blow off at 24lb., whilst the 
weight of lever and valve will at least increase the 
prewar another pound, thus giving 25lb. to blow at. 
—INVICTA. 


(56798.]—Filter.—Taking the fall into account, 
the flume will not give more than 40 gallons of 
water per minute—1.e., 960 gallons per diem (24 
hours). The filter which I should say would suit 
t‘ Backwoodsman’s’’ purpose will be such a one as 
is used by waterworks companies, which is com- 
posed as follows :—18in. puddled clay, 5ft. of ordi- 
n small stones, known as metal,“ 3ft. of 
gravel, 2ft. of sand. In theclay is laid the exhaust 
troughs, covered with larger boulders, to keep the 
a clear. Such a filter will filter 500 gallons per 
24 hours per ee yard, and will cost about 168. 
the square yard. If the above heights are too great, 
reduce the metal to 3ft. Gin., and gravel to 2ft. Gin. 
If this filter will not do, Backwoodsman' might 
a charcoal filters, but they will be expensive.— 

OOLIE. 


(56806.]—Foci of Lenses.—The focus of all 
converging lenses, which are the bi-convex, plano- 
convex, and meniscus forms, can be found easily 
enough. Thus, by holding the lens you want to 
find the focus of in the light of the sun, and moring 
it to or from a sheet of white paper or a whitene 
wall, at a point a distinct and sharply-defined 
spot of light will be seen. The distance of the lens 
from the image thus formed is the focus. You may 
also employ a lamp or gas-jet, and from the image 
of it inthe same way get the focus; but in that 
case the lamp or light should be not less than 20ft. 
away. Divergent or déoncave lenses are not so 
easily dealt with, as they do not bring the rays toa 
point or visible focus. One way is to ascertain ex- 
actly the size df the concave lens. Supposing it to 
be lin. diam., then draw on a piece of paper a 
circle exactly 2in. diameter. Now pin the paper on 
a wall facing the lime, and hold the concave lens at 
such a distance from the paper that the circle of 
light passing through it just fills up the 2ia. circle 
on the paper. The distance gare of the paper and 
the lens would be its focus. There are other ways 
of finding the focus, but I consider this as simple 
as any. A converging achromatic is dealt with in 
the same way as the simple magnifying lens, and 
the concave the same, the only difference being that 
the resultant focus is that of the combination, and 
not that of either of its components. The cement 
used for achromatic lenses is usually Canada balsam. 
One well-known telescope o.g. maker used to use a 
cement of equal of oil of cassia and either 
Canada balsam or castor oil. — Invicta. 


(56807. ]—Buttons and Buttonholes.— Would 
not some sort of a light spring clip do instead of 
the button-hole?—Crmeo. 


F (56811.] — Surface Condensers.—To ‘In- 
victa’’? and OTHERS.—Two forms, giving equally 
good results, are available for you to choose from. 
One is that of two tubes of the same length, but 
one, say, lin. less in external diameter than the 
other ; the smaller being placed inside the larger, 
and the annular space at each end closed, an 
annular condensing chamber is formed, which 
would be found exceedingly effective; the whole 
condenser being placed in a tank a little larger than 
itself. Ora core of tubing of sufficient length may 
be used in a similar tank. In either case the 
equivalent condensing surface of 30ft. of lin. pipe 
per horse - power is sufficient. As to the volume of 
cold water, about one gallon of cold water per 
minute is needed for each horse-power, with a sur- 
face condenser and low-pressure steam, such as 
you mention. Air-pump may be of such dimen- 
sions that it is one-third the area of the steam 
cylinder, the stroke being that of the steam cylinder. 
For such low pressures I should allow 38 to 40 square 
inches to each horse-power on the piston.—In- 
VICTA. 


(56812.] — Terrestrial Telescope. — You can 
easily get a new flint lens fitted, if the instrament 
is worth it, by sending the remaining lens, with the 
broken one, to any good optician’s.—INVICTA. 


8 of Water- Gauge Tube. 
— The reason these ideas have entered the mind of 
the querist is probably owing to a heavy supper, 
which has produced avery vivid nightmare, an 
thus given the semblance of reality to a disordered 
imagination. I have often cleaned glass gauge- 


be well on the safe side. If all be perfect, no doubt į tubes in the way mentioned, and have sometimes 


even scraped them clean with a bent wire. I once 
worked a boiler with a wire up the tube to oollect 
incrustation and prevent it lodging on the inner 
surface of tho glass. My glasses wear out, but 
they never break.—Baconus. 


_ [56815.]—Tank.—I should prefer the outlet-pi 
in the bottom to the 155 Theoretically the 
siphon would not deliver the same volume of water 
per minute as the simple outlet. And d this 
a siphon quickly loses a part at least of its power 
of discharge. So that both in theory and practice 


a discharge-pipe on the bottom is pref -—In- 
VICTA. 


[56817.]—To Mr. Wenham. — The arrange- 
ment for equalising the wear of the guide screw 
adapted by Andrew Muir to his lathe, consisted of 
a flat bar attached at one end by a bolt to the slide 
or saddle, and at the other resting in a bearing from 
the outer end of the lathe-bed. This bar carried 
the usual form of handle and clip nut, which oould 
be clamped and fixed on the bar in any part of its 
length. The object of this addition was to distri- 
bute the undue wear that would otherwise occur 
in one spot on the guide-screw, by constantly cut- 
ting short screws, such as taps. Of course, 11 very 
long screws were to be cut, requiring nearly the 
whole traverse, this arrangement would not be 
needed ; and if in the way, could at once be taken 
off, and; the primary clip-nut employed as usual. 
Both clip-nuts might be set in at the same 
time without interfering with each other ; but I am 
not aware that this was ever practised.— F. H. 
ENHAM. 


(56818.]—Spherical Aberration.—Yes. The 
distance between the lenses produces an effect upon 
the spherical aberration which is even more con- 
spicuous than that produced upon the colour. I 
have within the last week received from a very 
skilled artist what I believe. to be a fine tele- 
scope of 3}in. aperture, constructed with the spaca 
view of correcting spherical aberration by adjust- 
ment of the distance between the lenses. I hope 
soon to be able to send, with our Editor’s kind per- 
mission, some account of its construction and per- 
formance.—W. G. P. 


[56819.]—Piokle for Brass.—‘' J. H. D.” will 
find this method answer his purpose: First, wash 
the article in a solution of caustic soda and dry in 
hot sawdust—this will remove all grease ; then dip 
for a few seconds in the W solution: 
15 parts by weight of oil of vitriol, 16 parts of 
nitric acid, and 3 parts of common salt, which must 
be well dried in an oven; then mix all three toge- 
ther, and stir with a glass rod. Afterwards wash 
the article in hot water, and dry as before. This 
will produce a good dead colour, which can be 
brightened by scratching or burnishing.— EDWARD 
ANTIPESSENT. 


1568 20.] —Commutator.—A commutator is for 
reversing the current in the primary, which re- 
verses the poles of the electro-magnet, whicb, in 
its turn, alters the direction of the secondary cur- 
rent. You need not expect lin. spark: you should 
be quite content with jin. spark, if you get that. 
With a zin. spark you will be able to light up a 
12in. vacuum tube. It is for reversing the current 
when lighting up vacuum tubes that the commu- 
tator is necessary. Two one-quart bichromates is 
heaps—one would do.—C. L. 


[56820.]|—OCommutator. — The commutator is 
an extremely useful addition to an intensity coil, 
although it cannot be regarded as one of its essen- 
tial parts. Fora coil the size of yours it would be 
better to have one, and I should advise accordingly. 
The commutator has two very important purposes : 
(1) To change the direction in which the current 
flows through the primary, and consequently 
changing the direction of the current in the se- 
condary circuit also. Hence it acts as a current- 
reverser, and is very useful in many experiments. 
(2) It may not only be used as a reverser, but also 
as a current-suspender. Presuming it is made of a 
cylinder of ebonite or ivory, with springs pressing 
upon plates of brass on two opposite sides of the 
cylinder; if the cylinder be turned one quarter of a 
revolution, contact will be broken, as the springs 
will rest upon the ivory or ebonite between the two 
brass plates. This enables the arrangements for 
the secondary current to be made without the 
chanca of receiving an unpleasant shock. If the 
insulation is good, the manner in which you have 
built your coil should suffice; but do not be dis- 
appointed if a lin. spark is not obtained. A con- 
denser will be necessary, its size being in propor- 
tion to the battery-power you propose to employ, 
and best ascertained by experiment.—BOBADIL. 


(56825.] —Mechanical Question.—I think that 
„Student“ has made a slip of the pen, and that in 
his given case similarly supported’’ should be 
“ horizontally supported.” This change would 
make the case be consistent with the strength of 
fir as given in Molesworth’s Pocket Book. Of 
course, the beam when supported with an inclination 
of 60°, will carry twice the weight that it would do 
when horizontal. The required depth of the first- 
mentioned beam is 3°634in.— DUBLINIENSIS, 
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156825.] Mechanical Question.— Resolve the 
weight into two components, parallel and at right 
angles to the beam. Neglecting the former for the 
latter we have— 

W cos. O = 2,240 cos. 60° = 1, 120lb. 
Let z = required depth, bearing in mind that the 
strength of a beam varies inversely as the length, 
directly as the breadth, and as one depth squared 
we have the proportion — 


1:27, : 450 : 1120 

10 
from which — . 
oe ve = 3 63in. 


This is not providing a factor of safety.—Davip 
STEPHEN 


[56826 ]— Loss of Power.—if the 1 ton mass be 
moved to and fro by a bar worked by a crank con- 
nected with a sufficient fly-wheel, the energy ex- 
pended in communicating kinetic energy to the 
mass will be exactly repaid during the retardation 
of the mass; so that we have to think only of the 
wol k done against friction. In the present case the 
coefficient of friction is about 032; so that the 
cue force of the friction is about 4 ton x 032, 
or 39°84ib. ; and the work done per minute is 573°4 
foot-pounds. If the mass be moved to and fro 
without a fly-wheel, or some equivalent appliances, 
the question cannot be answered without knowing 
the velocity imparted to the mass at every atroke.— 


[56827.)—Loss of Power.—The coefficient of 
friction may be taken as h. The distance weight 
moves per min. is 16ft., therefore the work lost in 


overcoming friction = A20 x le = 1,792 ft.-lb. 
per min. The work done on a body of w lb. to give 
it a velocity of v ft. per sec. is given by the formula 
. This is also the measure of work done 


2y 

against the body in order to stop it. Taking the 
greatest velocity double its average velocity, we 
shall have v = Sx? 05 and the work done 
in the eight starts and 


32\ 2 
1,120 x (65 x 8 


2 X 32 
Davio STEPHEN. 


F get the number of cubic 
inches in the cylinder, multiply the diameter by 7 
(7 = 3°14169), and multiply this (the area of the 
cylinder cover) by 72in. letroke). This will give 
e total number of cubic inches in the cylinder. 
Steam is cut off at 3 of strcke, .. only 3 cylinder 
full is used at each stroke, so that the capacity of 
cylinder x } = amount of cubic inches of steam 
used per stroke. i 
Diam. = 32. Area = 32x3 14169 = 106:81406 sq. in. 
106°81406 x 72 = 7,690°61232 cubic in. in cyliuder. 
7,690°61232 
6 


stoppages will be 


39 82 ft.-lb. per min.— 


- = 1, 538122 cubio in. of steam per 


stroke used. To find the amount of condensation 
water required by one of the old-fashioned con- 
denters, multiply temperature of steam by 019, 
when the product will be the number of gallons of 
water required per minute per h. p. Temperature 
of steam at 35lb. = 280°; 280 x 019 = 5'12 gals. 
per min. per h.p.— BoorxE. 


UNANSWERED QUERIES. 


— 2 — 


The numbers and titles of queries which remain unan- 
severed for five weeks are inserted in this list, and UY still 
unanswered are repented four wecks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors. 


Since our last, Meniscus ” has replied to 55819. 


Strength of Gear Wheele, p. 135. 
Anemometer, 135. 
. Sin. Sp rk Cuil, 185. 
. Expansion Valve, 185. 
Gyroscope, 135. 
Soluble Oil, 136. 


56383. Scale Scoops, 186. 

58343. Electrical. 136. 

56345. Legal, 136. 

56347. Centre of Percussion, 136. 

56348. Colouring Terracotta, 136. 

E6507. Engine Query, p. 222 

56514. Chemical — Peroxide of Hydrogen, 222. 

66523. Finishing Silver Plated Goods. To Gold- 
smith,” 222. 

56525, Cyclist Tour in Scotland, 222. 

56528. Bending Box Spade Handles, 223. 

56531. Gramme Dynamo, 223. 

56636. Special Run, 223. 

56510. Westinghouse Eagiae for Fiour-mill, 2.3. 

56552. Gas-engine. TO R. A.,“ 223. 

56554. Ordnance Factory, Enfield, 223. 

56558. Heating Surface in Vertical Boiler, 223. 

56564. Pocket Butt: ry. To Mr. J. E. Chaster, 223, 
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156831. - Removing Zinc from Tin Solder.—!I 
have some tin solder which contains some zinc. Woul 
any reader oblige by giving a method for the removal of 
zinc in it ?—PENWITH. 


(56882.)—Engine Query.—I have a pair of valve 
laths, but I cannot tell the whereabouts of the piston 
by their use. Of course I know there are machines for 
such use, but I should like a rule to work on for marking 
the laths without a machine.— Nux SKULL. 


{66833.]— Horizontal engine: Conil any of our 
readers kindty assist me with a horizontal engine. I have 
cylinder 1ġin. bore, 3in. stroke, also a flywheel 6in. 
diameter—or say where I could see a deta led drawirg! 
and oblige- ALEXANDER. 


[56334.]—Sundials.— Will some correspondent refer 
me to a work on the graduation of sun ?—Rosi- 
CBUCIAX, 


[56835.)—Copying Drawings.—Some time ago I 
had a formula given me for copyiog drawings, composed 
of ammonio-citrate of iron 15 drachms, red prussiate of 
potash 10 drachms, distilled water 1603. I have mixed 
up the solution and painted iton atheet of paper, and 
have both hg the drawing on top and underneath the 
paper under glass. but cannot arrive at any result. 
Could any of “ours” enlighten me aa to how to go to 
work by giving full particulars 7— W. R. A. 


158838.]— Telesoope.— E. R. H.” wants to utilise a 
5in. achromatic lens, for a direet-visi.n astronomical 
telescope. What lena th of tube, and wha: kind of eye- 
piece would be needed ?—K. R. H. 


(56887.]—Drill Ohuck.—Will T. F.“ please to 
inform me i¢ the Little Giant drill chuck (he recom- 
mended a fortnight ago) will hold twist dri. ls down to 
jin.I—T. H. and 8. 


{56833.!.—Telescope.— I have a tourist telescope, 
matic o.g., Zin. dia-, 24in. focus, with which I want 
to use a stronger eyepiece, without dong away with its 
present one. How can the right distance between the 
two sets of lenses be found? And would it be well to 
shorten the tube to thit distance, and have a band 
inside with ‘hreed, to restore the tube to ite present 
length !—Erzsprizce. 


[56839 Automatic Steering Gear.—I wish to 
fit an automa ie steering gear to a 24ft. model yacht, to 
make the udder port and starboard, once every minute. 
I suppose it will bave to be done with spring and train 
of wheels. Could anyone oblige with description and 
drawing of same 1—TILLEI. 


156810.. Rubber Stamps.—I have a machine and 
appliances fur rubber-stamp making, aud can make any 
name when the impression is taken fom type. Iam 
anxious to make signature stamps. Will some fellow- 
reader kindly say how I must pruceed ?—AUTOGRAPH. 


[56841.] -Acoumulator. — Will some kind corre- 
spondent give the rule tu find the weight required on 
column of water, the height of which is 36in. by 18:n. dia., 
with a discharge tube, lin. diame er, inside at bottom of 
accumulator, to give 50lb., 100lb., and 15ulb. pressure 
per square inch ? Also to find the power required to keep 
up the supply of water in accumulator, and how to find 


the required thickne:s of metal of cast-iron accumulators | P 


to stand the several pressures given ?— Osm Anxious ro 
Learn. 


(56842.]—-Lathe Guery.— Will Dr. Edmunds or Mr. 

ines please say of what material the laps are composed 
that are used for finishing screws in lathe as ſeferred to 
in letters recently in the Esolisu Mrcuaxic ? As with 
a lead lap it is difficult to retain a sharp edge for getting 
in corners, I suppose it must be some kind of soit 
brass or brunze.— W. B. 8. 


(56813 J — To Mr. Wether field —I bave a little boy 
who is nearly old enouch to be reut to school. Instead 
of sending bim to school in this i lace (to learo slang 
expressions and impudence), I should be verp glad if you 
would inform me whether I can legally keep the child at 
home and educate him myself until he is old enough to be 
rent to a proper school? I hold an appointment in the 
Civil Service, and have, therefore, previously passed a 
competitive examination held by the Civil Service Com- 
missioners. I ought, therefore, to be able to set aside 
any question that might arise as to my ability to educate 
my child in elementary subjects.—Ecossais, 


(56844.]--Mathematical.—If the centre of a circle 
be the pole, shew that the polar equation to the chord of) 
the circle which subtends an angle 2B at the centre is 
r = c cos. B. sec (0 — a) where a is the angie between the 
initial line, and the straight line from the centre which 
bisecta the chord. Deduce the polar equation to a 
canine line touching the circle at a given point.— 

RIC. 


_. [£6845.J—Ooil Springs.—TI should feel much obliged 
ifany of your pumerous readers could assist me bya 
description of the successful method, to enable me to 
manufacture springs, eomething like a large clock 
sp - I propose to employ steel Sin. wide, by 
17 B.W.G. thick, and 28ft. lung, and when it is coiled to 
say din. diameter. I want it on a in. diameter ahaft, to 
take say 11 revo'utions, and sustain a weight or traction 
of 3001b. I can have any temper or quality of steel from 
good reliable makers, but it is not possible to get anyone 
to undertake the manufacture, sv that I am obliged to 
undertake the work myself.—Bovctigrs. 


[56846-]—Connecting Electric Bells.—I have 
two electric bells with separate circuits, and I make the 
ringing of one complete the circuit of the other, eo that 
the latter should ring until stopped. ‘I hat is accomplished 
by means of an arm resting against hammer of 
first bell. The falling arm is insulated, but by 
its weight, the hammer of the bell on which 
it rests falls down, completing circuit of inner bell, 
without the outer one being sung. On the other hand, if 
the falling arm is made iighier, it will not press with 
eufficient power on falling, to make a perfect contact. If 
the falling arm is set too delicately, it will slip past the 
hammer (by reason of its weight, as explained) : it more 
brmly set, it prevents the outer bell from ringing, Is 
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there no other way of connecting these two bells! 
Should be very grateful for information as to methods of 
making the ringiog of one bell start another.—Iamorayr. 


\56e47.)—To Mr. Lancaster or“ Rob. Cru”— 


d | I am about to make a telescope, and sbould like to know 


whether an achromatic object glass, 2] in. in diameter, 
witha 40in. focus, will be better than a ditto 24in., with 
a 50in. focus. Which would make the best telescope |— 
Focus. 


56848.)—Grinding Pearl Barley. —I bavea mill for 
making pearl barley, and when working, a large quantit 
of very Gne dust is flowing through the building, wh 
is most disagreeable and unwholesome. There is a loft 
nbove this place, in‘o which I think of driving the dust, 
Would any of your readers kindly h‘Jp me!—X. X. 


[56819.]—Sewing Machine Motor.—I have just 
made one of these, castings by Cuttriss and Co., of Leeds, 
style Bi. The makers of castings 87 they are 

aranteed to drive a small sewing machine. I uss opt. 

ichromate cells, and find armature starts off at a 
speed. but very soon slackens until it stops. Without 
deing any work it will go on for a long time, but con- 
necting it with sewiog machine, it soon stops. If I dis- 
connect the battery, and connect agaia in about five 
minutes, the motor work all right for another sbort 

riod. Canany reader inform me where I am wrong! 
Ts it in the winding, or battery? I should be pleased 
to forward it to be tried if any kind friend would take 
pity on a—BEGINNER. 


([56859.J-Dynamo.—To Ma. Borroxx.— Will you 
please help me in the following! I am making a 
dynamo with Gramme armature, and as my ring is 
finished, I want to know how to get the beat effect. The 
dimensions of ring are as sketch. IC has 672yds. of No. 16 


B. W. G. wire, wound in 56 sections; and its resistance 
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is 493 ohms approximately. Now, I want to know 
whether, with suitable F. M. a, I could run 10 20e.p. lamps 
in parallel, with dynamo wound as series machine, or 
would it be better torun the arc light, and wind it as 
shunt! My experience in this branch of electricity is 
rather limited, and I should feel obliged if you would give 
me any assistance you can, as to amount of wire, I 
propose to use about 1 h.p.—I@xoranr. 


(56851.] — Small Motor Castings. — Having 
urchased a set of small motor castings, 1 flud one F.M. 
to be a Ilb. heavier than the other, the pattern be 
also different. Before finishing, I should like to know 
the motor would be as good (other things being equal) as 
one where the F.M.’s are alike, i. e., would one heavy 
and one light F.M, cause armature to rotate ?—As 
(X3 E. 7 


56852. — Quart Size Bumsen Cell. — To 
“ Siama.” — If Sigma, or some o:ber oompetent 
electrician, would ane wer me the followicg questions, I 
should be extremely obliged: Note — fumer, trouble and 
ex pense of worb ing. well known to ir: quirer, and expense 
no object. 1. To produce one are l'ght frum the whole 
50 cells, which would be the best way to arrange them, 
also what thickness of caı bon ruds in lamp? 2 ruppose 
two arc lights, what best way to arrange each 25 cells, and 
what size of carbon rode in lamp! 3. Using the whole5) 
cells for incandescent lighting, about how many 200. p. 
lamps will they render fully inctndescent, also what will 
be the best way to arrange cells for this purpose ? 4. What 
size of main leads! Distance from battery to lamps in 
each case, about 205d.—EXPEsIMENTALIAT. 


(56853..|— Writers’ Cramp.—I have been suffering 


from writers’ cramp for many years, and have 
consulted many doctors, with no results. 
No one in this country has found a complete 


cure for the disease. In the latter end of last 
year, a German (a Mr. Wolff by name) came over 
to this country, who professed to cure this disease. I went 
under his treatment, and improved a little, but on 
be,inning to write constantly, I immediately became 
worse and now I can't write at all. I should like to know 
if any have been so cured by Mr. Wolff’s treatment that 
they can write easily and well daily: I hope that any 
who have been perfectly restored themselves, or know 

aa toat bere been s0, will kindly reply to this inquiry. 


[56854.}—Valves in Compound Condensing. 
Engines.— May I ask some reader tur an explanation o 
the action of the valves in compound condensing engines. 
It is a subject of much interest to mavy besides myself, 
aad would be much simplified by sectional sketch.— 

OOLIE. 


(56855.]—Inorganic Chemiatry.- -Will some eer 
cessful candidate advise me as to what are the b 
books for home study, in order to pass the Hono 
Inorganic Chemistry (8 K.)? I cannot conveniently atten 
lectures, or l should prefer that. I have passed the two 
earlier stages.— Boos. 


56856.)—Engine Query.—If 400 tons be raised 10ft. 
inlis minutes by a stean: engine, wherein the area of 755 
piston is 400 square incher, the mean pressure of 
rteam on the piston is 25lb. on the square inch, 915 
length of stroke is 4ft., and the number of dou g 
stro es made in a minute is fifteen, what proportion 91 
the power applied to the piston is lost in the working o 
the machine ry 1 Goons vx. 
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56857.]— Diminished Power of Engine — 
When the reversing lever of a locomotive is moved 
towards the central positi: n, after being pulled over, the 
power of the engine is diminished. Why is this!— 

OODRVB. 


(56858 J— Horse Power of Engine.—If the boiler 
of an engine gives out every minute 100 cubic feet of 
eteam which pr. pela the piston with an average pressure 
of 60lb. on the square inch, what is the b. p. of the engine! 
—Goopeve. 


(56869..— Vertical Galvanometer.— Culley says, 
*¢ When testing, if no better instrument is at hand, use 
the ordinary vertical detector; but its sensitiveness is 
much increased if it is laid on its back.“ ‘wice lately 
I have been sc placed, eo put the instrument on its back 
with the N. end of the needle pointing north; but i s 
- readings are not to be relied on when so placed. The 
needle seems to move forward in a jolting fashion, and 
then suddenly remain fixed, for instance, unplugging 30 
ohms did not move the needle back at all, whereas when 
upright, it moves over Sdeg. It is an ordinary best 
quality detector, wound for high and low resistance, and 
is only a few weeks since new. Can anyone tell me why 
its movements, when horizontal, are so uncertain, and 
the best way to remedy same ?—M. M. I. £c. 8. 


156860.]— L. and N. W. R. Compound Locos.— 
Will some of your correspondente, connected with the 
L. and N. W. K. tell me whether the high and low pressure 
cylinders of the compound loco., Marchioness of Stafford, 
in the Inventions Exhibition, are in any way coupled 
together so as to keep the low-pressure crank at right 
angles to one high-pressure crank and opposite the other ? 
No coupling rod is shown in the two-page drawing in 
Engineering, May lat.—CaumbBy. 


156861. Eccentrie on Crank Shaft.— An eccen- 
tric is to be placed on a crank shaft at an angle of, say, 
110deg. in advance of the crank. Would some reader 
describe the way in which they would proceed to mark 
off its position? — S. S. N. 


456862.) —Scraping Metal Surfaces.— Will some 
kind reacer tell me the proper shape and method of 
using a scraper for trueing up and frosting metal sur- 
faces, or can I get a book on the subject ?—E. C. B. 


(56863.J—Flexible Material for Winding 
round Piston.—Can any reader kindly inform me of 
any material, very flexible and strong, which will wind 
once round a piston 1-6in. diameter and pull out straight 
agun as often as required? Tue pull upon the free end 
of this band is to communicate rotary motion to the 
piston. The width of the band not to exceed 1-6in. 
Something like the steel menauting tapes lately come 
into use should do, I think.—C. D. D. 


(56864.)—Safe Making.—Wanted some practical 
hints on iron safe making, and a recipe for fireproofing 
mixture.— W. Box Dr. 


156865.]— Bolts and Nuts.— Wanted information as 
to the making of bolts and nuts —W. Box pr. 


[56866.)—Hand Drilling.—Wanted hints to make 
a easily made hand- drilling machine, double motion 
-drill up to about jin.— W. BUNDY. 


(56867.J—Gas Engines.—To J. H“ axp OTHBBS. 
—Supposing the gaseous charge was served by means of 
.a cam once every revolution, would the suction only of 
the . be suflicient to charge the cylinder with gas! 
Further, would an electric spark ignite tne gas? Would 
A current of pure cold air be sufficient to cool the cylinder 
without the aid of water? If three ignitions were to 
take plece on = outer 1 N of one, yana t 
not equalise the speed an wer a greater degree 
What would be the heat of the cylinder of a gas-engine if 
the water supply were stopped, and if heat would be 
sufficient to vapourise affin oil? If a mixture 

fän vapour, rd coal gas, and {rd steam, were intro- 
uced into eyliuder in place of coal gas, would it give 
greater power at less expense! Further, is coal gas in 
3 heated state more effective than when cold 1— W. 
UMDY. 


(56868.]—To Ohemists and Metallurgists.— 
Will any of our chemical or metallurgical friends be kind 
enough t give some method for the estimation of 
cuprous oxide (Cu O) in metallic copper? I believe 
euch estima! ions are occasionally performed in copper 
works and assay laboratories. Sofaras I have lcoked I 
can find no directions for such work in the books 
-accessible to me. Perhaps our courteous friends Mr. 
Green or Mr. Allen or some other geatleman, will kindly 
notice this inquiry. Metallic copper contains, usually, 
arsenic and antimony and also traces of other elements. 
Supposing we take a weighed quantity of copper and 
estimate the above in it, to estimate the percentage of 
these volatile elements, could sufficient dats be pro- 
cured by roasting a weighed quantity of copper in a 
Hnely-divided condition to oxide (CuO), and ta into 

deration the loss of weight ensuing from the absence 
of the arsenic and antimony, which would, I presume, 
Scape on strong ignition of the copper. Is such a 
process workable ? —LAU DAZU. 


156889.] Grey Acetate of Lime. — Could any of 
your correspondents inform me how much grey acetate 
-of lime could be made with the acid from a tonof wood 
uch as black birch 1 MARSHALL Rap. 


r Kiln.—To Ms. 8. Aaripos. — 
Would. Mr. A. kindly either publish or send me sk<tch, to 
scale, of kiln, and say about probable cost of building, and 
áf it has proved a success, and aleo diameter of aame? 
Also state if the kiln would be suitable for doing white 


or other glazing (bricks) in, and if it would be suitable | grea 


for burning red brick ? Ido not quite understand if the 
kiln is a down or up draught, but I think it is the 1 «tter. 
How many ordinary bricks would it hold? Address 
published.—Tuos. PLUNKETT. 


(56871.]—Whitewash.—I want a good bright white- 
wash that will not rub off and will stand ths weather. 
I have seen a very hard bright whitewash, but cannot 
get to know how it is done.—J. H. W. 


158872.) Coil -A friend of mine has just completed 
an intensity ovil for shocking purposes, but finds, from 
aome cause or other, that it will not act. The primary 
consists of two layers of No. 16 c.c wire, and the 3 
aix layers of No. 28 c.c., each layer carefully para 


and separated from the next by a aheet of para ffi ved 
blotting paper. The wire of boch coila was found to be 
continuous when tested by a galvanometer. The battery 
power is two Daniell cells, each a pint c«pacity, which is 
powerful enough to work a contact breaker. All the 
connections are properly made. Perhaps some of ours 
may be able to offer some suggestions, for which I will be 
thankful.— CrMRO. 


156873. — Terrestrial Eyepiece —! have four lenses 
belonging to a pancratic terrestrial eyepiece, but do not 
know at what distances to place them apart nor where 
the diaphragms should be. Their foci are as follows: 
Ist lens (eye lens), 1gin. ; 2nd lens, 21 in.; Srd lens, 2g in.; 
4th lens 2}in. The focus of o.g. is 38in., and aperture 
2gin. Please sty whether there ia any rule dealing with 
pancratic eyepieces as there is with astronomical oculars, 
and how is the power calculated ?—Craso. 


15687 4.]— Estimation of Magnesia.— Will some 
of our friends kindly inform me what deduction, if any. 
should be mace in estimating the weight of magnesia in, 
say, 100 parts of phosphate of magnesia obtained by pre- 
cipitating magnesia from solution with phoephate of 
soda !— CHEMICAL. 


(56875.] — Thymol. — Can some chemical friend 
inform me if a solution ef thymol can be made miscible 
with water? I have tried a solution in alcohol, but 
when mixed with cold water separation takes place, and 
the thymol rises to the surface.—Nvovics. 


156876. — Refleotors.— Will any of ours kindly 
teli me the best plan for making the tube for the same, 
for a 9in. say ? Would it be best to make it in lengths the 
width of a sheet of iron? I thought of making a 
e of wood to bend it on, Any hints as regards 

e constructing of the barrel would oblige—Nicaocm. 


156877.) — Coil Winder.— Will someone who has had 
experience with above kindly describe an efficient form 
of it as automatic as possible? Should description 
occupy too much space, wiil advertise address and pay 
all expenses 1— W. G. F. 


[5687 8.)— Mineral Water.—In the preparation of 
mineral waters, I use a quantity of citric acid, but a 
friend informs me that I might substitute this by acetic 
acid as a cheaper medium. Would Mr. Grey or some 
other dress ry reader say if this isso, and what pro- 

d I adopt in order to obtain an equivalent 


portion sho 
strength of acid !—MinzraL WATER. 

(56879.—Ferrot Photograph.—I have a ferro- 
type photo which, some accident or other, had some 


water spilt on it, and on my wiping the plate some parts 
ofthe picture turned black as if it was smeared with 
ink. Could any of our readers kindly tell me what I 
could do, so as to remove these black stains, and make 
the photo. the same as it was before !—Musroatuxats. 


(56880.]—Pyroligneous Aoid.— Could some of 
jour subscribers give me specifications of retorts and 

ttings for tbe manufacture of pj toiignoous acid ? The 
retorta I propose would be 9ft. long and 4ft. diameter. 
I should like to know the thickness of metal used. and 
how the doors and ends are luted, also specification of 
condenser, and also the still and pans required for 
making grey acetate of lime !—Curmisr. 


The Prevention of Yellow Fever.—Dr. 
Domingos Freire, in a recent communication to the 
Rio News, gives an account of the inoculations 
practised İn Rio de Janeiro with 55 ee 
liquid culture as a prevention against the dangers 
of contracting yellow fever. From Dec. 22nd last 


up to March 22nd of the sent year, 1,109 


rd | persons of different nationalities, and whose ages 


ranged from one month to sixty years, were sub- 
mitted to subcutaneous injections in the deltoid 

ion of the arm with the said liquid. All, 
with the exception of one or two cases, experi- 
enced elevations of temperature, varying from 
374° C. to 40° O., frontal headache, pains in the 
articulations, general indisposition, and, in some, 
slight epigastric oppression—symptoms which ceased 
after from twenty to forty hours, and without any 
medical intervention. In many cases these injections 
were practised in houses where, a few hours before, 
deaths had taken place from yellow fever, never- 
theless in the cases specified, and under disadvan- 
tageous hygienic circumstances, not one single 
serious accident is said to have happened. Most of 
the inoculations were performed in the A rsp of 
two medical men commissioned by the Spanish 
Government to specially study yellow fever in 
Pahon a list jast published, it that durin 

ROX a list just publi , it appears g 
the past year 152 boiler explosions otcurred in the 
United States, by which 254 people were killed on 
the spot, and 261 others injured, many of them 
fatally. 

Tux New Guinea Company of Berlin, inoor- 
porated on May 17, is preparing to send out, in the 
course of the present year, scientific expeditions to 
Kaiser Wilhelm Land and the islands of the 
Bismarck Archipelago. 

A NEw insect, ravaging the vineyards to even a 
ter extent than the phylloxera, has ap 
in great numbers in some parts of Roumauia and 
Bessarabia. A scientific commission has been sent 
out to investigate the matter. 

THERE has just been launched from the Low- 
Water Ship-building Yard of Sir W. G. Armstrong, 
Mitchell, and Co., a steel paddle-steamer, which is 
the first of three the builders have in hand for the 
River Thames Steamboat Company. The vessel, 
which is named the Rosalind, is 100ft. long, 14ft. 
beam, and her draught of water is 2ft. 9in. Every- 
thing is being done to make this line of passenger 
steamers attractive. 


CHESS. 
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ALL Communications for this department must be 
addressed to J. Piznor, Langley House, Dorking. 


PROBLEM DCCCCXLIV.—Carcx. 
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White, s 
White to play and mate in three moves. 


Sor Uurios TO 942. 


White. Black. 
1. B-87 1. K takes K P (a) 
2. Kt-B 2 2. Anything 
8. Q or Kt mates i 
(a) 1. K takes B P (b) 
2. Kt-B 5 &o. 
(5) 1. P takes P 
2. Kt-Kt5 &c. 


NOTICES TO CORRESPONDENTS. 


Conkxor solutions to 941 by F. O'N. H. (Fora block 
position, first move too obvious.—It is, however, more than 
this.—Ed.), E. Stanley Follwell (rather difficult ; Q-Q Kt 
2 admite of five or six variations, no duals). 

To 942 by F. O'N. H (not too easy, but quite easy 
enough), R. A. Bennett, A. 8. Olver (pretty). 


To 948 by E. B., A. B. Olver, R. A. Bennett. 
F. ON. H.—In solution of 940, variation (e) it ahould 


be 2 Kt-Kt 5(ch). We think you have y done 
justice to 941. 
V. 8. Pochi. No mate in your solution if IK l 


* 


A. W. Onn.—912 is quite correct. 


J. H. W. C.—It should have been 2Kt-Kt 5 (ch); 
K- B 4, 2. Q-B6 mate, if 2 P takes Kt, 3. Q-Q B 7, 
mate. 


layed in Mr. Nash’s tourney, between Mr. 
White) and Mr. Gerahty (Black). 

(Scotch opening) 
P-K 4/2. Kt-K B 8, Kt-QB3/3. P-Q4, P 
Kt takes P, Q-B5 (a) 5. Kt-Kt 5, B-Kt 6 
takes K oy 7. B-K 3, BPR 4/ 


R3/10. Kt-Q 4, 
/11. Kt takes Kt, : 
B, P takes B / 14. Kt-Q 6 (c), 
/ 16. Kt takes P, K-Bag 


s Fe e 
O38 woh ey 
BSR 
z 


N 0 
ok 


_ Norzs sy Ma. GERAHTT. 
(a) An unsafe defence. 
(è) B-Kt 8 probably better. 
(c) If Kt takes P, Black would be able to castle in a 
move or two, and prepare for attack. 
(d) I preferred this to the natural move, P. Kt 4, as being 
more attacking. 


An effort to save the exchange would have given 
Black a bad gam», and this move gives him two Ps for the 


exchange. 
The B a ts to be better here than at 

K i A being cabis for ERT E defensive 
pu! poses. 

(g) Surrendering the P toget the K into support of the 
adv noing Pa. 

(h) If Kt takes P / P checks, K-B sq / B checks. 

(i) Still preventing Kt takes P. 

C) Pleparing for R takes B, followed by K takes P. 


(1) Mr. Russell thinks Black might have won by an 
early advance of Q R P. 


ANSWERS TO CORRESPONDENTS. 


E All communications should be addressed to the EDITOR 


. 
of the ExcLisn Mecnaxic, 332, Strand, V. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. ters or queries asking for 
addresses of manufacturers or correspondents, or where 
tools or other articles can be or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers, 


„ Attention is especially drawn to hint No. 4. The 
— devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “ Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The wg hp, keee the initials, Co., of letters to hand a 
2 ee y evening, June 17th, and unacknowledge 
ewhere :— 


C. P. WurrX.— Col. O’Hara.—Gestrum.—B. of T.— 
J. Boggis.—R. Collxer.— W. G. Penny.—Barnett and 
Foster.—Tee Bee.—F. Stones.—J. C. L.—Subscriber.— 
Little Dorritt.—C. A. W.—Souter.—F. C. P.—T. L.— 
J. Jones.—A. H. and Co.—- Rev. R. L.—De Vigne.— 
Settler.—B. W. G.—Old Rex.—Jura Alf.—Windy.— 
een, N.—Volvox.—Pall Mall Electric Asso- 


CHARCOAL FOR FILTER. (Yes, animal charcoal is used for 
tering water, but it is not necessary. See the de- 

by Prof. Guthrie of his penny water 
cleaner” on p. 61, No. 965. It consists of a large 
flowerpot, filled with bits of clean well-burnt brick.) — 
Inquiser. (Must first know what the eruptions are 
like. A little potash would do no harm, and you can 
obtain that very 123 in ripe fruit and lime 
juice.)—Amatevur Exvectriciay. (Kindly look through 
the indices. We really have had almost enough about 
electric lamps for use in private houses.)—A RECENT 
BUBSORIBER. (See the indices, or pp. 257. 274, 317, last 
volume, and p. 5 of the present. There is no practical 
book on the subject.)—Rover. (How is the steam 
exhausted after driving the pistons outwards !) — Da. 
Brexcatry. (Neison’s “ Boat building for Amateure,“ 
Gill, 170, Strand, W. C.) — J. J.N. (See the lists issued 
by the booksellers. It would be invidious to mention 
any one of the many books on the subject as the best.) 
A Countrymax. (See Hints No.4. Rope ladders, 
ropes with a sling, and strong tubes of canvas are all 
used.)—Co.onist. (Rubber stamps are made by 
taking a plaster cast of the type, and pressing into the 
cast a compound of rubber and sulphur, which is then 
vulcanised by the aid of pressure and heat, in an 
a tus resembling a dentist’s vulcaniser.)—Epwix 
-Camr, (We have noticed that group on p. 227.) — 
Exquirer. (See the indices, or examine an equatorel- 
You do not see the movement in the sketch sent because 
it is not there.)—ELECTROTYPE. (See the indices. They 
are produced by what is known as the zine process. )— 
Dizziness. (If different doctors” have failed to 
give relief, how is it expected that a qu in our 
columns would help! The answers probably be 
eae gag radi na i Ne wax * 2 
— BACCHUS. n any of the newspaper guides—Mit- 
chell's or Sell's.)—Cemenr. 92 lue, shellac. If 
vulcanised, clean the brass thorou 2 cut a fresh 
surface to the rubber,which slide on. Weight down for 


a few h and it will probably adhere with suffi- 
cient tenacity.) — Mirx. (Salicylic acid, we be- 
lieve, is — ANOTHER Anxious Oxe. (Given 
many times. Glue one part, glycerine four parts ; 


sufficient whiting to colour it, and a few drops of car- 
bolic rt Ter soph aia weeny charcoal is made by 
submitting bones toa heat in closed vessels, so as 
to exclude the air. 3 being a waste refuse, 
it is a commercial product.) -W. S. F. S. (The Pg 
graph has been described several times. In No. 683 
you will find full directions for one. A patent 
agent will supply you with the number and date of 
Edison’s tion on payment of his fee for the 
search) —Loxd S1ant. (You will find the advertise- 
ment in No. 1048. The prices given are Power 4, 50s. ; 
7, 828.: and 10, 181s. e 7-power in brass is 893.)— 
Cuartes Beavis. (See indices and recent numbers, 
and read up the subject. For your purpose a battery 
would be cheapest in the long run, unless you have a 
steam-engine to drive the dynamo.)—Gro. WHEELER. 
ad have not a copy of the Latin Version by us: but no 
oubt the clergyman of your parish has a copy.) 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their ies direct from the offiee are re- 
= to observe that the Argredi w of the term for whieh 
— as an bn . A 221 ae aig 
it is desired to continue the Subseription. << , 


Epps’s Oocoa—Grateful and Comforting:—“ By 
a thorough knowledge of the natural laws which govern the 


operations of digestion and nutrition, and by a applica- 
tion of the fine pro es of well-selected Mr. E has 
Meet bl eee Sovet- 

bills. It is by the 


provided our break tables with a delicately 

age which may save us many heavy doctors’ 

judicious use of such articles of diet that a constitution may be 
d enough tu resist every tendency te 


y built up until strong 
— Hundreds of subtle maladies are floating us 


bi and a pro nourished e." — Gre G — 
Made simply with Bolling water or Sold only in 7 chets, 
labelled—‘ JAMES EPPS and CO., Homeopa Chemists, 
London.“ — Also makers of Epps's ce, 1 


ENGLISH MECHANIO AND WORLD OF SCIENOE: No. 1,056. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


58. id. for Six Months and 11s, for Twelve montts, Post Free to 
any part of the United Kingdom. For the United States. 138 ‚or 
3 dols. 25. gold; to France or Belgium, 138., or lif. be.; to India 
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Anies os. 
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4d. each to cover extra postage. 

Messrs. JAMFS W. QUEEN aud CO., of 924. Chestnut-street. Phila- 
delphia, are authorised to receive eubscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
286. gold, or Thirteen Snillings per annum, post free Tho copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, te cover extra postage. 


Vou, IVa Vil. AETI SEVER. en. 
See Veg LELT RV ls MOOR, EESTE, NIAE, 
and XL., bound in cloth, 78. each. Post free, 7a, $d. 


All the other bound volumes are out of print. 
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print. Most ef our back numbers can be had singly, price 2d. 
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from the office (exoept index numbers, which are 3d. each, or 
post free, 34d.) 
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CHARGES FOR ADVERTISING. 
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Thirty Words s oe 6 
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Front Page Advertisements Five Shillings for tho first 40 words, 
afterwards 9d. per line. Paragraph advertisements One Shilling 
rline. No front page or paragraph advertisement inserted fer 
ess than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE coLUMN- for á 
8. 


Twenty-four words 22 s$ oe >å Ne 
For every succeeding Right Words oe oe wm 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 
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The address is included as part of the advertisement, and charged 


or. 
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Holloway’s Ointment may be relied upon in cases 
of infismmation or irritation of the internal mucous membrane 
When this Ointment u diligently rubbed upon the 
chest, it relieves shortness of breath, fluttering of the heart, 
stitch in the side, cures colds, asthma, bronchitis, and protects the 
delicate against consumption. 


BRITISH GAS ENGINE 
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NEW SLIDE BOX, 
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sliding cover, with index, 
35 Cents. 
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VERTICAL ENGINES at REDUCED PRICES. The Chea 


OUR EXCHANGE COLUMN. 
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The charge for Exchange Notices is 3d. for — 12 


24 words, and 3d. for every succeeding 


8 i 
Good Value Offered (cash or instru — ments) tor 
kinds ef sound or repairable Scientific A A 

— N Depot, Chentes- street. near British Museum. 


Wanted, collection of above 1,000 Stamps in ex- 
change for Books, Scarf Pin, Electric Beil, Batteries, and othr 
Electrical Apparatus.—H. BUN rid, Didsbury. 


Four Vols.,from 1 to 48 parts of “Science for * 
Illustrated. clean, unbound Exchange Model Engine. or rs. 
— R. Wacxen, James street, West Stanley, R. S. O. Durham. 


What offers, 80 2s. parts of “‘ Modern Mech 
ENGINEBRING A¥D Macuine Makino,” by K. Scott 


N. Coorgex, 21, Upper Park, London, N. 


Gas Machine, the “Sun,” cost £25. Will 
for good Tricyle or safety Bicycle.—M. E. Hoatzy, Ho 
Works, Toddington, Beds. 


Pair of 7in. centre Back-geared Lathe-Heads, 8-speed 
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workmanship.—Tsomas Hos, Sidcup, Kent. : 
Mechanic,” m- 


Vols. I. to XIII. of the “English 
bound, complete, cheap.—G. B., 28t, Aibany-road, Camberwell. 


Lathe, 44 centres, iron beds, traversing 
slide-rest, twist drills, cutter bar; Ereteu Mecnanic, 40 Vols, 
unbound. Offersrequested.—Kent Villa, York-road, Barnet. 


Court Envelopes, cost ten shillings a thousand, 
will take five shillings a thonsand, or exchange gots 
at same rate. On view 7 to 8, evening, or send penny stamp fo 
sample.—J. Hates, 19, Bloomfield-road, Bow Common. 


Small Lathe, with slide-rest, will turn up to 2ft. long, 
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tools, grindstone ; in exchange for Bicycle; will be and 
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dente Silver Watch or offers.—Ysoxuans, Waterloo-road, 
xbridge. $ 


“g 's Electricity,” perfectly new and un 
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What offers for Vols. “English Mechanic,” Nos. 
XXXVII.. XXXVIII.. XXXIX ,and XL.. ail complete and clean, 
and a fine tone English Concertina, in good order ?—E. Pres, Fire 
Station, Scotland Yard, S. W. 


What exchange in Lathe Parts for 13 
and 19 long Nuts, Taps, and 7 pair Dies, and 3 
from jin. up to Izin, or what offers ?—J. 8., 3, 
Westgate, Utley. 


Thoroughly good Shocking Coil, Chemical Sundries, 
9 must part.— R. Fon A, 30, Aden-grove, Stoke 


Dark Slide, half-plate. Exchange for 


screwing 
tackle ; also left. § gut band, new; what offers.—T. J. SEINNER, 
Chase->oad, Southgate, N. 


Hydraulic Pump wanted (small). Good ex 
2 — to A. C. Den, parler A SANA eee 


Wealden Fossils (a lot of), comprising 40 varieties 
Fish, Crustacea, Molluscs, and Plants. Advertiser req 
desires any offers ; scientific or philosophical books 
See Sale Column.—R., 2, Croft Villas, Hastings. 


Perambulator Wheels, } rubbers, 18 wires seph 


wheel, turned axles, plated caps, complete, perfectly new. 
Approval with pleasure. Exchange.—W. Suits, Bilstoa-road, 


Wolverhampton. 
Iron-cutting or Shearing Machine for 
new, cost 55s. anted, back-geared Lathe Head, Gin. to vin. 


centres, or offers.—GuLtiver, Barnsley. 


Cast steel Dise or Toothless Circular Saw, Ain. 
diam, :at high s will cut iron rapidly. Wanted, Back 
geared Lathe Head.—Guutitvsr, Barnsley. " 


Wanted, back-geared Lathe Head, Cin. to 9in 
centre. Will give in exchange two plain Lathe Heads, nearly 
new.—GvuLtivsr, B ey. 


6in. Bourdon Steam Gauge, brass case, 


showing 
to 1201b. per inch, just proved ; cost 30s. Wanted, Back- 
Lathe Head.—GuLLIVER, Barnsley. 


Tough. mild, weldable Steel, } to lin., round or square. 
Offers requested for } to lo cwt.—Gitusat, Oxford-road, Sheffield . 


exchange 
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of Stocks, all 
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Workman connected with the Buil 
uiring a Situation should advertise in “THE B 
ING NEWS.” published every FRIDAY, price Fourpence, at 332, 
Strand, London, W.C, 


“THE BUILDING NEWS” is the Principal Journal repre- 
senting Architects and Builders, and has the largest cireulation of 
any Professional Journal in the kingdom, 


— similar paper, and can thus 
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tion if he wants to know anything 
the Editor if he hes any suggestions to make, and to 
the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling for 
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THE NEW ESTABLISHMENT OF 


THE MEDICAL BATTERY COMPANY, Ltd. 


4 


52, OXFORD ST., LONDON, W. (former address, 205, Regent St., W.) 
Sole Proprietors of DR, CARTER MOFFAT’S ‘‘ AMMONIAPHONE’’ (Harness’ Patent, see below.) 


Write forthe History of the AMMONIAPHONE, 80pp. 4to. post free. 


The enormous demand for Dr. CARTER 
MOFFAT’S AMMONIAPHONE, consequent 
on its extraordinary popularity throughout 
the Medical, Clerical, Musical,and Dramatic 
professions, has resulted in such an enormous 
expansion of the business, hitherto carried 
on at 205, Regent-street, London, W., as to 
necessitate the acquisition of more com- 
modious premises. Accordingly, the free- 
hold of the handsome and spacious pre- 
mises, 52, OXFORD STREET, LONDON. 
W., has been secured, and no expense spared 
in fitting up the laboratories, reception, and 
consulting rooms in the most recherché 
manner. New and elaborate machinery has 
been laid down, and the Medical Battery 
Company now anticipate no difficulty in 
meeting the rapidly increasing demand for 
the Ammoniaphone, the popularity of which 
has hitherto taxed their manufacturing 
resources to the utmost, and has proveda 
veritable embarras des richesses, So intense 
has been the interest excited throughout 
the civilised world by Dr. Carter Moffat’s 
unique and interesting discovery, and so 
universal is the confidence in its merits, 
inspired by the incontrovertible testimony 
that has been received from the highest 
medical, scientific, and artistic authorities, 
that telegraphic orders have been receiyed 
from the most remote quarters of the globe, 
including Honolulu, Hayti, New Zealand; 
and South Africa ; one firm in Cape Town 
stated, when ordering a supply, that they 
had orders booked for upwards of 200 in- 
struments. Dr. CARTER MOFFAT will be 
in daily attendance at 52, OXFORD 
STREET, to demonstrate the extraordinary 
utility of his invention for strengthening, 
enriching,and beautifying the voice, and 
relieving BRONCHITIS, and all PUL- 
MONARY AFFECTIONS. 


1'i} 
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Me 


POST FREE. 


For extending the 
range ofthe human 
voice. 
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MEDICAL BATTERY C° 


"Of CARTER MOFFATS 


ONIAPH 


HARNESS’ PATENT. 


FOR VOICE CULTIVATION, AND FOR THE CURE OF ASTHMA, 


BRONCHITIS, & ALL PULMONARY AFFECTIONS. 5,000 TESTIMONIALS, Write for copies. 
Recommended by the Best Physicians. 


Re luced fac sin. ile of An moniaphone. 


Has won its way to Royal favour. 


CARTER MOFFAT’S 


What is the AMMONIAPHONE? In the 
course ofa long descriptive article, Know- 
ledge, on the 6th March, 1885, says :—“ Dr. 
Carter Moffat’s Ammoniaphone is one of the 
most remarkable inventions of the day.” It 
is a tube about 25in. long, constructed of a 
specially-prepared non-corrosive metal, 
with handles, having patent spring valves. 
It is} charged with a chemical compound, 
composed so as to resemble in effect that 
which is produced by the soft, balmy air of 
the Italian Peninsula when inhaled into the 
W hence the term Artificial Italian 
iy.” 


Dr. CARTER MOFFAT’S AMMONIA- 
PHONE has proved of the utmost value in 
the treatment of Coughs, Colds, Clerical 
Throat, Bronchitis, Asthma, Coveumption, 
Aphonia, or Loss of Voice, Deafness result- 
ing from Colds, all affections of the Throat 
and Chest, and Sleeplessness. Such ailments 
may be entirely overcome by means of this 
| simple and beneficent invention. 


Dr. CARTER MOFFAT’S AMMONTA- 
PHONE will last for years. It should be 
used by Actors, Vocalists, Clergymen, 
Public 8 ers, Parliamentary Men, 
Readers, Reciters, Lecturers, Leaders of 
Psalmody, Schoolmasters, Amateurs, Church 
Choirs, Barristers, and all persons who have 
to use their voices professionally, or who 
desire to greatly improve their speaking or 
singing tones, producing a rich, powerfal, 
melodious voice, of extraordinary ringing 
clearness and range. A poor, weak voice 
becomes rich and massive, while great good 
is done to the general health. 


“ Those sing who never sang before, 
And they who sang now sing the more.” 


II mT 


LIFETIME. 


AM MOni A PHONE. 


5,000 TESTIMONIALS have been received from the leading Vocalists and Amateurs, from which the following are selected :— 


Madame ROSE HERSEE, the distinguished 
English Operatic Soprano, writes:“ Lee-place, 102, 
Lee High-road, Lewisham, 8.E., April 4, 1885, Dear Sirs, 
—Although at one time strongly prejudiced against DR. 
CARTER MOFFAT’S AMMONIAPHONE, I am bound by 
a sense of justice to say that I have found it a most va'u- 
able invention. Recently it enabled me to conquer a 
8 hoarseness, which threatened to prevent my 

ulfilment of an operatic engagement, I have also tried 
its effect on some of my pupils with striking success.” 


CHARLES WYNDHAM, Esq, Criterion 
Theatre, Piccadilly, Jan. 15, 1885, writes :—“ I have now 
used the AMMONIAPHONE which you forwarded me 
about a fortnight ago, and, although rather sceptical at 
first, I am bound now to confess it is of very great service 
to me.” 


from its use. 


Rev. W. HAY M. H. AITKEN writes: -“14, 
Bryauston-square, London, W.—Will you kindly recharge 
my AMMONIAPHONE ? I have derived much benefit 
It certainly does clear the voice in a remark- 
able way, and enables me to get through my work, preach- 
ing two or three times a day and sometimes oftener, with 
much less trouble and fatigue.” 


— - 


LADY MACFARREN (wife of Sir G. A. Mac- 
| farren, the distinguished President of the Royal Academy 
of Music) writes :—“ 7, Hamilton-terrace, N.W., Oct. 22, 
1884.—I consider the AMMONIAPHONE to have a won- 
derfully bracing effect on the vocal organs, and shall have 
great pleasure in recommending it to suc’ as have weak or 
| relaxed throats ; indeed, I have already done so,” 


The Very Rev. DR. VAUGHAN, Dean of 
Llandaff, writes :—" Nov. 5, 1884. Dear Sir,—My voice 
has now nearly recovered its tone, and I have certainly 
derived benefit, though not suddenly or rapidly, from the 
use of your AMMONIAPHONE.” 


THE DOCTOR'S VERDICT. 

A. S. KENNEDY, Esq. L. R. C. P., L. R. C. S., &o., 
writes: —“ 14, Conduit- street, London, W., Dec. 20, 1884. 
The two AMMONIAPHONES that I had from you have 
given very good results. Apart from improved timbro, 
resonance, and extension of register, which are undeniable, 
I have found the AuMONIA PHONE most useful in 
cutting short catarrhal and laryngeal troubles, and of 
great benefit m removing huskiness. Several patients 
have tried the AMMONIAPHONE at my suggestion, and 
are all pleased with the improvement in their voices.” 


WOTIOCE.—DR. CARTER MOFFAT attends daily at the Rooms of the MEDICAL BATTERY COMPANY, Limited, 52, Oxford-street, London, W., to demonstrate the extra- 


ordinary utility of the AMMONIAPHONE. 


Write for “ The History of the Ammoniaphone,” 80 pages, post iree. 


DR. CARTER MOFPFAT’S AMMONLAPHONE (Harness’ 


Patent) will be sent Free by Post to any part of the Unitel Kingdom on receipt of P.O.O. for 21s., payable to C. B. HARNESS; 


THE MEDICAL BATTERY COMPANY, Limited, 52, Oxford St., London, W. 


vt. 
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THE SIXPENNY SALE COLUMN. 
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Advertisements are inserted in this column at the 
rate of 6d. forthe first 16 words, and 6d. for every 
succeeding 8 words. 


Motor Castings, materials for Electric Bells, 
Batteries, Galvanometers, Intensity Coils, Mierophones.— Ke 
MWD WaR. and Co.. Bristol, 


P- arkea e 8 ae 1 
and Co., Bristol. 


Standard Ohm, in box, 
correct to ten thousandth of ohm, 
Co., Bristol. 


Wimahurst Influence Machine.—Sole Manufac- 
turers of Improved Pattern. Numerous testimonials as to 
thorough e y.—Kine, Muxpuam, and Oo., Bristol. 


Galvanometer Cards, improved for tangent and 
ordinary combined, in., Sd. ; din., 10d. ; Gin., ls. ; free —As 
a . 

Write for King, Mendham, and Oo.’s large new 
and reduced Price List, post free 4 stamps. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies’ 
Dresses. Mantles, Boys’ Suitse.—Hewirr, 37, Winfield Mount, 
Leeds. Patterns free. 


poles, guaranteed 


me, DEAN, and 


Electric Depot, 10, Deansgate, Manchester.—Electrio 
pra ae 256. ectric Bells, 4s. Induction Coils, 8e.—MiLLAR, 
roprietor. 


Hard Vuleanised Fibre for Magnet Heads.— 
Mooszs and Mirren, 68a, Chiswell-street, London, B C 


Hard Vulcanised Fibre for all kinds of insulation. 
—Mosezeand Mircus.t, 68a, Chiswell-street, London, B.C. 


International Inventions Exhibition, East 
Avenue, Group 21, Stand 1683.—Mosess and Mirczzrr, 63a, Chis- 
well-atreet, London, B. C. 


Lathes, Lathes. Cheapest and best. List, 3 stamps 
Nothing equal at price.—Rosinsow, Somerset-road, Sheffield. 


hemi Apparatus. — Catalo „ 500 
g enemica £ DPA Home, Lothian 8 aa 


Photographio Apparatus and Chemicals for 
rofessionals and amateurs. See new illustrated catalogue, post 
ee.— Hon, Lothian. street, Edinburgh. 


Brazilian Pebble Spectaole Glasses, rough slabs or 
polished.—Ricmarp Baxaa and Uo., 9, Mincing-lane, London. 


Brazilian Pebbles and COrystals.—RICHARD 
Baren and Co., 9, Nincing-lane, London. 


Mica, otherwise Talc.—RICHARD BAKER & Co, 9, 
Mlneing-lane, London. 


Planing, not exceeding 10in. by 10in. by 8in.— B. W 
CLzoe, 18, Benda street, Hunslet, Leeds. 


For Model Work (wheel-cutting in brass only) ; also 
Boring, Turning, and Screw-Cutting.—Curzeo, as above, 


French Polishing, Staining, Painting, and Varnish- 
ing. 132 Recipes or Trade Secrets. with full instructions and 
gerais. post free, 1s.—I. Toxin, 28, Highfield-terrace, Barnsley, 

orkshire. 


Castings .—Half horse-power Horizontal, Vertical, or 
Launch Popins Castings, complete, with brass work and for- 
ginge, 138 6d. One horse. power, 258.—TomLIN, Highfield-terrace, 

arnsley, Yorkehire. 


Castings.—Bench Drilling Machine Castings, com- 
plete, 8. 6d.—I. Tomciw, Mighfield-terrace, Barnsley, Yorkshire. 


Castings.—All Brass Engine Castings, horizontal or 
vertical, suitable for model work, 3s. 6d. set. 


New Designs and Price List of Perfected 
Engines and Castings, post free.—1. Tomtin, Eaglneer, 28, High- 
field-terrace, Barnsley, Yorkehire. 


Bottles for Chemists, Wine and Beer Merchants, 
sampie tubes, cases, and boxes.~Epwaap W. Dacar, Hull. 


Optical Glass of finest quality, erown and flint ; all 
sizes In stock to l4 inches diameter, and sheet.—Hucxine 
mam, Blenheim-grove, Peckham, 


Cotton-covered Wire, D.O. 10 to 18, Is. 9d. ; 20, 22, 24, 
36, at 3s., 28. 3d., 20. d., and 33. 1b.—C. Daanvint, 8, Brent 
View-road, The Hyde, London, NW. 


Celebrated Kerry Fern 12 varieties, including 
bridge filmy, le. 6d. .—FitzPzsr, Rathanny, Tralee, Kerry. 


Insulated Wire, best quality only. Price list free. 
~—Maw, removed to 53, ot. James's, Brixton, London, S W. 


Showoases for Exhibitions, Models, Scientific 
Instruments, Nests of Drawers, &., &c.—Fay and Co., Shop- 
fitters, 90, Borough-road, London. 


Homoeopathy.--Laurie’s “ Epitome of Homoœopathy,“ 
540 pages, togetner with solid morocco case, containing 4¢ 
medicines, complete, price £\.—T. O. P., 333, Strand, W. O. 


Printing Presses, from 10s. to 50s, complete 
numerous testimonials.—manufacturers, Apame Bros , Daventry. 


Refractors and Reflectors for sale, a 4tin. Cooke 
(old Thomas), Equatorial.—G. Carvan, Wiaferd, Chelmsford. 


Model Steam Engines made or repaired. Separate 
parii Did up. boilers made to order.—Lvucas and Davize, 21. 
es-etreet, Hatton- garden, London. 


New Illustrated Price List of Screws, Bolts, and 
Nore for Model Work. drawn to actual size, sent on receipt of 
stamp.—Moanie Con zx, 132, Kirkgate, Leeds. 


Binocular Microscopes and Apparatus, 
stage and stand condensers, polariscopes. and all accessories. 
Alterations and Repairs for the trade.—R. G. Mason (from J. 
Swift), 24. Park-road. Clapham, London, S. W. 


Oxygen Gas, compressed in cylinders, handiest and 
safest fur limelight —Crangson, Compressed Gas Chemist, Bart- 
lett's-buildings. E.C. 


Oxygen Gas, compressed into iron bottles, liquid 
Pee and carbonic acid.—CLargneom. Compressed Gas 
8 


Oxygen Gas, compressed into fron bottles : prices 
on application.—Ccrargeon, 38, Bartlett's- buildings, Holborn,£.C. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. CLaRNSOx, 35, Bartlett's. buildings. 


Fyepieces.—Huyghenian of any power to fit any 
telescope, 15». each. Sun Diagonals, £1. Star Viagonals, 30s. 


Astronomical Telescopes, second-hand, by best 
mak ere — CLaakeon, 28, Kartiett’s-bulldings, Holborn, E. C. 


Oils, lubricating, or Lard ne: expired patents. Send 
for instruction: .— J. M., 6. Hamlet-street, Bootle, Liverpeol. 


Model Engine Castings, brass and iron, superior 
uil-sized Working Drawings.— 


quality. 


Lowest prices. Also 
House. 


Horizontal, Vertical, Launch, and small-power Fn- 
Catalogue and six designs, 6d.— 


owes of every description. 
Hon. 


Brass Castings for following articles :—Iron Stands, 
Tobacco Cutter, 4s. Roasting Crane, 56. 6d.— 


le. 6d. each. 
H von. 


Pair Brackets for mantel rods, 3s.: Knobe for rods, 


lin., 28 6d. pair ; in., 28. 3d. pair, post free.—H uon zre 


Amateurs supplied with Castings from own patterns. 


Sarons Mersey Dockyard,17, Smith-street, Kirkaale, Liver- 
poo e 


Piles.—Worst cases cured first application. 
Ointment. sent 13 stampe.—Tuomas PaIXER, St. Helen's, Auck- 
land, Durham. 


Sets of Castings for Milling Frames, with vertical 


adjustment. All parts planed. Price £)1.—Beluw. 


Wrought-iron Rings for Dynamos. all sizes, 
Rtamped envelope for particulars.—W u. Atisor, Derby-road, 


Belper. 


Children's Tricycles, 8s. Youths’, 43s. Adults’, 1038. 
pont Bicycles, 60s. Adults’, 62s.—33, Porthope-road, Birming- 


am, 
A splendid Landscape Lense, 3}in. diameter, and 
portable mahogany Camera; a rare chance for professionals or 


amateurs; bargain, £4.—~Ricnuarp Lone, Youghal, Co. Cork. 


Inventors and Amateurs Assisted in making 
pg ly Modela, Patterns, &c.—E. Onicx, 24, Woodbridge- 
street, B.C. 


Devonshire Cream (delicious) by improved centri 
fugal process, jlb., free, le. 64—G. Burr, Manor Farm, Mar- 
tock, Somerset. 


Fresh Butter of supericr quality from the cream, as 


above. 241b., free, 3e. 6d. 


An Altazimuth for sale.—For description and price 


apply, W., Bradninch Vicarage, Cu lompton. 


on, best, 23. 4d. Ib.— PIN NELLI BROTHERS, 


Vermili 
214, Whitechapel-road, London, B 


Parts Fitted up at cheap rates. Castings, with all 
parts turned, from 8.—J. Srzncaz, Modeller, 1, Whittaker- 
street, Burnley. 


For sale, cheap, a quantity of Organ Materials, 


new and second-hand.—k. F., 164, Kennington-road, London. 


Marvels.—Double Opera and Field Glasses from 


5s, 6d. Liets, with engravings. one stamp.—J. B. Dancen's Opera 
Glass Depot, 63, Hamstead-road, Handsworth, Birmingham. 


Stammering 


„% Practical Guide,” and 6uu Cases, le. 4d. Books of teatimon 


le, or returned).—N. H. Mason (B 40), 18, Stavordale-road, 


ighbury, London. 


Brassfinishing, Bronsing, Lacquerin g,and Burnish- 


ing done cheap.—Write Porrsova, 32, Brewer-street, London, W. 


Dynamo Wire, No. 18, best double-covered, 1s. 8d. 


per pound.—D. Warrox, King-street, Hebden Bridge, Yorks, 
What Cash offers? Lot or singly.—“ Guillemin's 


Haavsne,'’ new, cost 12s. ‘Squire's Astronomy,” many fine 
copper plates; including Hershel's forty-foot and Dollond's port- 
able equatorial of the time, 1818 edition, rare; Larsner’s do. 
Brinkley'a da. Life of Newton. by Brewster. Elementary 
Treatise on Heat,” by Shann, 1877. rt 3 Vole. “ Knowledge 
to 0 number misalng.— Address, R G., 18, Raymond- street, 


South Cir.- road, Dublin. 
“Geology—Page’s Introducto Lextbhook,” 
eologs, us- 


Illastrated. is. id., cost 21. Page's Advance 
trated, 4s. 6d., cost 7s. 6¢. “Hugh Miller's Testimony of the 
Kocks,” 36. 9d., cost 68. All good condition. —Jomn Jamus STAD, 


Heckmondwike. 
“Solence Gossip,” from commencement to end of 


1884, 20 vola., 15 bound (nut uniform), clean. splendid condition, 


50s., cost 110s.—Jonn JuS raab. Heckmondwike. 


“Murray’s Yorkshire,” 78. 6d., cost 128. “ Hollin’s 
Harrogate,” illustrated, Is. 6d. Kitto’s Cyclopedia Biblical 
Literature, 16s., cost £3. Vol. I.“ Science for All.” half calf, gilt 
lettered, 58., cost 96. 6d.-Jonx James Srzapb, Heckmondwike. 


“ Antiquar ,” Vols. I. and II., in publisher’s covers, 
9s 6d., cost 16s. All above books, carriage paid, at prices quoted. 
—Jomun Jauzs Bra, Heckmondwike. 


“English Mechanic,“ last two Vols, in numbers, 
58., carriage free —J._ J. Srrabp, Heckmondwike. 


Gas Governors. reliable ani durable, half inch, 7s. 
Illustrated list free.—CaLp wand Buanstr, Kilmarnock, N.B. 


Two strong Tricycles, at 15 shillings each ; owner 
having bought rew ones.—Apply, J. Poarsa, Crescent place, 
Clapham Common. j 


Ice Machine, make half-ton day, in splendid order, 
bargain.—H. Hale, Union-road, Ryde. 


100ft. Glass, cut to size, 12s. 6d. Pamphlet on 
Polariscope, 3 stamps. — Horx e, 149, Essex · road. i 


“American Brand” Dry Plates (Registered). 
Amateurs and professionais should send for particulars of these 
remarkable plates. 5 


“American Braud,” as above, dozen, postage paid 
for 2s.— From Hun iR and Co., Stockton-on-Tees. 


Brass Penta graph, by Jones, 60s. Harmonigraph, 
50s. Powerful Medical and Rhumkorff Coil, 258.— 99, City- road. 


Also 10-sq., Bellows Studio Camera, with swing back, 
and large portrait lene by Powell and Lealand, £8 109. 


Patterson’s Ammeter, 503. Thomson's Reflecting 
Galvan.meter £4 ; Browning's arc lamp, 30e,—3, Essex Villas, 
Fillebrook, Leytunstone. 


Model Portable Engine, new (Wood, London), cost 
12 guineas, slide-valve, cylinder on top boiler, safety valve, 
beautifully finished, works splendidly, boiler on brass wheels, 
£3 179. 6d.—Faitz, 39, Essex-rvad, 


Liverpool Astronomical Society —Just out; 
Vot. III. of the“ Journal, I40opp., Illustrated by 40 lithographs 
and wood-cuts, and containing 100 papers on astronomical 
subjects, index, Kc. Stiff paper (., post free. May be had of 
the Sacarrary, 43, Irvine-street, Liverpool. 


Model Engine Oastings.—Best and cheapest. 
og hist (stamp) and compare.—Wowvp, Dalley-street, Broughton, 
nehester. 


Violin for sale, magnificent solo tone, perfect preserva- 
tion, labelled Antonius Strad varus. 1690,’ lock-up case an i bow, 
anit lasy or gentle man. only 25r, Cash needed. approval with 
pleasure,—Mre. Jon xs, £0, Ayddelton - street, Clerkenwell. 


“English Mechanic.“ Vols. I. to XXX., good con- 


dition, ( volumes bonnd in cloths. must be geld at great sacriflce. 
Any trer likely to be accepted.— W. N., 79, Hare-street, Betbnal- 
green. 


Stop Diapason, well made, ſinishe l all but feet and 
Voicing, 12. — Bato Ame, Wert n- super Mire. 


Indian 


Cured by Correspondence.— 


C. Pilkington, 32, Sackville-street. Piccadi 
Magic Lantern eon Photographic Colouriat. ly, V. 


Magic Lantern Photograph Colouring, finely and 
artistically done, 138. per dozen. Npectal terms tə the trade o 
application.—C. Pirxinoron, 32, Sack ville-street, W. E 


American Organ, by Be!l, frst make, having 
beaten all others in competition; grand tane, 4 sete reeds, |i 
stope, natent grand expression and knee eweil, 17 guineas ; ire 
trial.— W. Hanns aud Co., Bedford, 


Character Read by Lines of the 
Chart explanation. 7d.—H. WI XS, 21, North-street, Taunton, 


Odd Spiral Springs made to order. Mattress 
Sora per doren.—Jauzs Parisn, 628, Bard-street Park 
etme 


Batteries (to the trade).—Pint Bunsen's, Bichromate 
Daulell's, 86. per doz. Other sizes in proportion.—Helow, 


Electro Motors, 14s., 248, 783. per doz. List free. 
J. Hau xs and Son, Seaforth, Liverpool. 


Electro Motor, free 2s. 3d., with Battery, 34 6d 
Model Engine. 1s., fee. Not approved money returned.—Below 


Batteries.—Bunsen’s, Daniell’s, Bichromate, 18. each 
1 box. le. 6d., post free.—Hall Zr, Novelty Stores, Seaforth 
verpool. 


4in. Slide-Rest, unplaned, 78.; ditto, planed 16s. 6d. 
Perfect Castings from newest patterns.— WIILIIX GLaperons, 18, 


Lovatt-street, Stafford. 


Harness Oil, best, 38. 6d. per gallon.—PINNELL 
Buoy mans, 2:4, Whitechapel-read. 


Powerful Electro Motor and Medical Coil, 
perfect order, carriage paid, 33.—W. K , 71, Vine-street, Coventry. 


Vols. XIII. to XX. “ English Mechanic,” %. each, 
good condition, montnly parw.—G. Wsseusy, Waterloo-ra, 


Aldershot. 


Treadlé Saw Bench, all fron, fence and angle 
guide, good condition ,£6.—9s, King's- road. Camuen-road, NW, 


Launch and Other Engines, Boilers, Propellers, 
Lathes, and all kinds of machinery cheap.—S. Sita, II, Wes- 


street, Boho, W.C. 
s, and Trade Marks—Special 


Patents, Desi 
terms quoted to bugtish Mechanics referring in their enquiry to 


this column.—F. M. Kooxzas, 31, Finsbury -pavement. 


Brass Scrolls to Design, Tube Bending, &c., Copper 
and general Brass Work (medium eize) turned and finished, 
Terms moderate.— Write Poarzovs, 32, Brewer-street, W. 


Fistula cured without operation.—Electric Herbal 
vestments fres for 13 stamps.—Jamizesom Baos., Covent-gardea, 
ndon. 


New Time.—Alter your Clocks and Watches. Twelve 
Sets of figures, with instructions, 6d.— WIIIZIISM, Preston. 


Water Motors. for sewing machines, organettes, 
window advertisements, 328., 428. List one stamp.— W nuz8LEB. 


Fan Castings. Improved Registered Designs; sets 
din., 38. ; Gin., 4s. ; in., 68. Drawings, 4d.—Wuzsise, Engineer. 


Water Motors—Complete one horse-power. £9 
Half, £6; Quarter, £1; Eighth, £3.—Tuomas Wuescza, Preston. 


Gas Engine, 3-man, Barker's Patent Universal, good 
as new, £38. Ail my extra filtings. 


Also Patent Band-Saw Machine, on stand, two 
saws, hand or power.—i@, Darby-road, Folk es tone. 


Aro Lamps, very simple, work with small dynamo, 
100 c.p., carriage free, 6s.—H a 8000D. 


Wheatstone’s Bridges, accurate, 3s. 6d, carti 
free.— W. Hascoop, Haziebrouk, Buccieuch-road, West Dulw 
London, 8.E. 


Standard Ohms, 28. 6d. each. Delicate Galvano- 
meters, aatatic, 58.—8. Hetronz has a few for Sale. 


Am-meters, indicating up to 8 amperis, 5s, Volt- 
meters, 56. Model Blectro-Motors, 5¢.—8. Botronx, 


Wheatstone's Bridges, accurate up to 1,000 ohms, 
5s. each, poat free.—&. Borrons, Stanley-road, Carshalton. 


3in. centre Lathe Heads, several for sale, cheap, 
new. C. Poot, Tool Maker, 30, Hockley, Nottingbam. 

Sin. back-geared Heads, hardened double coned, steel 
mandrels, phosphor bronze bushes.— Poot, as above. 


Steel Name Stam 3d. per letter. Figures (set) 
Ze. 4d. Letters. os. éd. soit sot ghar ey Barpwin, Kobinswood- 
hill, Gloucester. 


To Joiners.—Remaining stock of small Ironmonger. 
bought 1 Brass cupboard knobs, blind racke, buttons, et- 
cutcheons, binges, holdfasts, 189 latch complete (3d. each). 19 
good door locks (cost 3s. 6d. ech), for 358. ; padlocks, &c. 5 
culars on receipt of stamp.— J. N. D., ord, Notte, 


100-light self-regulating Dynamo two 30-light 
Machines, one 6-light fine Brequet Hand Machine, severa! Mo- 
tors, and large stock of Woodhouse and Rawson 20 c.p. Lamps, 
Cable Switches, e. Low prices; all warranted.—Prices, testi- 
monials, write, Warns, 39, St. John-street- road, B.C. 


Orange Champagne.— How to make this delicious 
beverage equal to champagne at did. per galion. Recipe, 74.— 
ow. 


Horehound Beer.—How to make excellent Hore- 
heund Beer at3d. per galion. Hecipe, 7d.—Below. 


Black Beer.— How to make this excellent Beer at 
sd. per gallon. Kecipe, 7d.— Below. 


Vine How to make the best Vinegar at 8d. per 
gallon. cine) Ta: ali fuvar, 13d.—Jamas HALL, 17, Allnallow- 
gate, Ripon. 


Lathe, self-acting. 5§in. centre, with change wheels, 
£9. Boller, vertical, full I-horse, £6; Launch Boiler, Tara 
£9 ; Combined Engine and Boiler, 2-hurse, £i7.—.9, Dudley- road, 
West Bromwich. 


. Engineering „for the year 1877, price 10 shilling®, 
4% Casseil’s Technical Educator,” 7s. 6d. The above are all on 
plete, ready for binding.—J. 8. Bonxaan, 18, Holgate-road, York. 


Galvanometer, suspended Astatics four circuits, 
for strung or weak currenta, handsomely got up, silver-plated, 
with glass shade, 303.—A. Marnizson, G ebe-strect, Falkir 


Parallel Vice, 3zin., solid steel patent box screw, 43 
new, cost 378., price 188. 6¢d.—Hawnkine, Towcester. 


3łin. Lathe, American hollow spindle, $0in. bed, on 
iron tab.e stano, with polished ash top, 3-speed wheel, fret saw 
attachment, and sundry cnucks; cost £6 158., price £1; perfect as 
new.— H. D. Hawaine, Towcester. 

Pianofortes by all makers at 25 to 35 per cont. dise- 
couot.—Dacxceyr, Stroud. 


Pianoforte.—A good Pianette, walnut, warranted 
14 guineas.—Vatncay, Stroud. 


„See- Saw Waltz, post free, 15. 4d. All music at 
one-third marked price, post free.—T. W. Datncer and bor, 
Music Sellers, Strcud, Gloucestersnire. 
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TOOLS AND CUTTER-BARS.—lV, 


BEFORE speaking of the very necessary 
and important matter of grinding and 
shaping cutters, I will reply to the recent 
query of a correspondent who asked what 
depth of cut can be taken. Not caring to 
ies upon my own experience with a 
light zin. bar, I requested my kind friend 
and ally, J. K. P.,“ to put matters to the 
test, feeling that his dictum would satisfy 
most of our readers, if not all. The result 
is most satisfactory—to wit, a shaving over 
2ft. long, cut from a 13 bar of ordinary rolled 
iron, the depth of cut 1-9th of an inch, the 
feed 80 to the inch, and the remark is 
added: I have no doubt I could cut 70 to 
the inch in another and a stronger lathe.” 
There is, in fact, no reason why a cutter 
securely held in a bar should not do as much 
work as if it formed the end of a cranked 
tool, which, with its holder, it actually be- 
comes; and it is because such a cutter being 
a straight bar is easier to grind than a 
cranked tool that these bars are so conveni- 
ent. But inaddition to this advantage is 
the unquestionable one of facility in adjust- 
ing the height and position of the cutting 
edges, and the bar which does this the best 
is the one that should: bear the palm.- The 
question of grinding cutters naturally occu- 
pied the attention of Mr. Haydon at a very 
early period of his experiments; but it was 
«J.K. P.” who, I believe, solved the difficulty 
in such a way as to give the double-edge 


system a fair chance of acceptance with 


practical mechanics. No gimcrack con- 
trivances would do. The ordinary shop 
grindstone must be pressed into service with 
some simple and easy method of con- 
trolling the angles as the grinding proceeds. 
Gaugés for the pocket ah ie be added, but 
so far as possible the workman must be as 
independent of these as if he were grindin 
an ordinary solid lathe tool. The metho 
that suggested itself to J. K. P.“ was the 
use of a board resting on the bearers of 
the grindstone, of such thickness as at once 
to give to the tool the requisite clearance on 
its lower faces. The angle desired for this 
urpose could thus be obtained without 
farther measurement, or special attention on 
the part of the workman. But in order to 
obtain a given angle, even in this way, the 
cutter must be raised to q certain height in 
the sling ; and the higher it is placed while 
the shank lies upon the before-named board 
or rest, the greater will be the clearance 
given to the cutter, provided the rest raises 
the teol above the level of the centre of the 
axis of the stone. This will be seen on 
reference to Fig. 39, where A represents the 
grindstone, and B C D the level of its centre. 
Then the spaces between the dotted lines 
may represent toolsa, b, c, d, e, lying end on, 
at various heights for grinding. All above 
the axis will be more ground towards their 
lower surface—i.e., with more clearance, 
each as it stands higher, and all below will 
be ground nearer the upper surface—i.e., 
with less clearance. 

Hence, in arranging the grinding block 
or board (say, 3in. wide), matters must be 
so arranged as to insure the correct position 
of the tool. It may be necessary to cut 
down the water-trough or bearers, and then 
to fit the block; but in any case, it will be 
a matter of experiment to find the correct 
height or thickness of block, and also the 
height to which the cutter must be raised 
above the sling of the bar. When this has 
once been ascertained, a very simple gauge 
will insure such height being kept; and 
when it is thus determined how high the 


VOL. XLI.-NO 1,057. 


cutter must stand to get a clearance of 3°, 
nothing will be easier than to increase or 
reduce it at pleasure. Some one asked, in 
a recent number, whether the wear of the 
stone would not upset the calculations as to 
the clearance angle. To answer this, I have 
added the circle HAG to represent such 
worn stone, and the effect is evident. The 
tool g has plainly more clearance than a. 
But until considerable wear takes place, this 
is of very slight TE over ne and can easily 
be remedied by slightly lowering the grind- 
ing block—d, for instance, ground or the 
big stone has about the clearance of c ground 
upon the small one. As, therefore, the 
stone diminishes in size, the grinding block 
needs to be planed thinner. It must be 
remembered that the actual clearance angle 
may range from 3° to 6° ; so that this altera- 
tion in the thickness of grinding block need 
not be very often resorted to. These little 
theoretical difficulties are of no great 
importance in practice, being so easily 


remedied. 
A very easy gauge is made by cutting a 
notch in the eanding block A, Fig. 40, such 


that when the top of the sling is placed as 


shown resting on the end of the board, the 


cutter may touch the end of the notch, sup- 
posing it to be raised to the proper “height 


for grinding. For a perfectly new bit of 
steel, that has not Leen ground before, it is 
necessary to set it up a little higher in the 
sling, as more will eventually be ground off 
in all probability, in shaping the tool; but 


the difference will not be great. Mr. 
Haydon, however, was in the habit of ane 
two gauges. A very useful combination too 

is shown in Fig. 41; a gauge and tommy to 
fit the capstan head of the screw of the bar. 
I made my own of a broken flat file slightly 
lowered in temper and ground smooth on 
both sides. There is a gauge for height of 
tool for grinding, another for height of tool 
for use in the lathe, a notch of 120°, one of 
55°, one of 90°, and one of 45°, the latter 
forming edges of 60°, and suitable for cutters 
to go into corners; another is added of 600. 
The tool is 34in. in length, jin. wide, and 


o in. thick, and anawers all purposes as a 


16 

pocket gauge. The burnished edges, which 
are rounded, give it a finish. It was probably 
a copy of one of Mr. Haydon’s; but I have 
had it some years, and am not quite certain. 
Of the next two, however, Figs. 41 and 42, 
Ican say positively that they are by the 
above named amateur, and although useful 
as adjustable gauges, that can be accommo- 
dated to different lathes, J prefer the simpler 
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one already drawn. Only the movable gauge The Moon 

might have two marks for grinding and Enters her Last Quarter at 25°6m. after noon 

cutting, as W. and others, for larger lathes. on July 5, and is New at öh. 15°8m. a.m. on the 
Now in this there is nothing complicated. 12th. On this and the subsequent day High 

Any workman could make such gauges, and Tides may be looked for. The Moon will enter 

if not combined with the tommy, they can her First Quarter 19:8 minutes after midnight 

be cut out of tin or zinc with even greater on the 18th, and be Full at 2h. 22 8m. in the 

ease, as can also (Fig. 43) the cone gauge Early Morning of the 27th. 

for the clearance angle, which likewise acts 


planes. In Fig. 45, A may represent a bit 
of folded paper with a gauge across it, which 
is intended to look as if standing up on 
edge, only somehow it does not. To mea- 
sure the angle of the fold, the gauge must 
stand across at right angles to the line a b. 
C, Fig. 46, is the back of a cutter; ab the 
line of the gauge; and, taking a side view, 
D, ab, the position of the edge of the gauge 


as a test for height of centré, if a line be must be at right angles to c, d, re resentin Day of Moon’s Age Souths. 
drawn for that purpose. Ordinarily it is a | the line of sanction: of the two lower faces Month. | at Noon. 

solid cone of iron or gun-metal turned to an |of the tool—the lozenge-shaped facet on| — — 
angle of 3°, and large enough at the base to | the right hand being the front or top face. Days h. m. 

stand firmly upon the lathe-bed. The tool If the gauge is not actually up on edge, or 1 18°6 2 45:1 am. 

in its bar, if it is one of these, er the shank | if it is inclined in either direction, it wi 6 23°6 6 324 v 

of the solid tool, is then laid on the table of | not give the real size of the angle. A i 55 is a Sun 
the rest, and the lower faces of the cutter | few experiments will soon show the work- 21 9-3 8 20 p-m 
being brought each in turn against the cone, | man how to test all the several angles 26 14°3 11 573 „ 

are thus gauged. accurately. Amongst other very useful 31 19°3 2 57.6 am. 


The point of the cutter is then adjusted 
to the centre line, marked here as height of 
tool, and can be clamped and set to work. 
Now it is easier by far to cut and bend a 
bit of sheet brass, zinc, or tin, like Fig. 44 
the sides being at 3° to the perpendicular, 
and I think it is far easier to test the side 
juces against this thin edge than against the 
rouud conical gauge. The latter would test 
the front line easily enough, but I have 
already explained that this is not what is 
required. The conical gauge if preferred, 
however, will be just as serviceable if 
made of boxwood instead of metal, and 
will, of course, be easier for an amateur 
to make. It should be turned with the 
slide-rest set to 3° and carefully finished. 
The sheet-metal gauge has this further 
advantage, that the sides need not be of the 


experiments upon the use of tools, is 
testing by actual trial upon a bar of iron 
the result of various positions and different 
angles of edge and clearance. The result | the 10th ; with Mercury at Noon on the 13th; 
will be that if any tool fails to work as it with Venus 3 hours later; and with Jupiter at 
ought to do, the reason of the failure will | 7a. m. on the 15th. 

be recognised from these experimental 
lessons. The tool may seem to scrape so as 
not to give a continuous shaving; it may 
chop—i.e., cut too deep for a second, and 
then miss, and so on alternately. It may 
draw into cut so eagerly as to catch and 
break, or play one or the other of those 
annoying freaks so well known to the 
amateur; but his carefully- eonducted experi- 
ments will lead him in most cases to recognise 
the cause of failure, and to know the cause, 
so as to know the remedy. I had overlooked 
a bar made by Taylor, and exhibited at the 


The Moon will be in conj unction with Mars at 
9 p. m. on the 9th; with Saturn at 11 p.m. on 


Mercury 


Is an Evening Star during the whole of July, 
and is very fairly well placed for the observer. 
About the middle of the month he sets more 
than an hour after the sun, and may be detected 
in the twilight over the W. N. W. horizon. His 
angular diameter increases from 5" to 7“ between 
the lst and the 31st. 


Sd | Ri inati 
ght | Declination 
8 S | Ascension. North. Souths. 
a ® 


B 
P| 


same angle. One, for instance, may be | Inventionaries, which is on the principle of h. m. o 2 m; 

3° and the other 6°, the two extremes Tangye's, and of its kind, seems to offer 1 7 3°5 24 17˙1 0 247 p.m. 

allowable for the clearance of metal-turning | certain advantages. The inclination of the 6 T 48:5 22 69:4 0 19.9 ” 

tools. upper face is determined by the vertical 18 5 3 T 128 i 95 sd 
Tbese gauges were designed before the angle at which the cutter is placed, and the 21 | 9 36-5 15 149 1335 „ 

plan was arranged of the grinding block | front or lower face is that which has to be 26 10 37| 12 97 1 46˙0 i 

already explained. They are, however,’| ground. Its peculiarity is that the cutteris| 31 10 26-9 9 68 1495 „ 


useful accessories, and may well be added 
to the paraphernalia of the workshop. 

If this gauge is used with a self-actin 
lathe, it may he more convenient to stan 
it upon the saddle of the slide-rest instead 
of on the lathe-bed. In that case, the line 
of centres will be lower down upon it, as 
indicated by the dotted line. We have 
plainly, in these gauges, a choice which is 
often convenient. We can use the tommy 
gauge, and by its means set up the tool in 
its sling, so that when the bar is placed on 
the table of the rest, the tool point shall be 
exactly at the height of the centres, or we 
can obtain the same result by this cone or 
plate gauge when the bar is clamped on 
the tool-holder of the rest. Sometimes we 
may find the one, and sometimes the other, 
method preferable; but it is, in all cases, 
-exceedingly advantageous to be able to set 
the tool at exactly the correct height, with- 
out having to test its action upon the work 
itself. 

I have myself seen D. H. G.“ grind a 


put in at the side, and that the tool can cut 
right up to a large shoulder. Fig. 47 is a 
sketch of one of these, which will suffice to 
show the nature of the clamping arrange- 
ment. There are other bars by the same 
Birmingham firm, slightly differing from 
the above, and one novel pattern for screw- 
cutting tools. I give the above sketch 
because of the method here adopted of a 
side clamp. I do not pretend to decide its 
claim to superiority over others of its class, 
but it seems a useful tool. 0. J. L. 


(To be continued.) 


A Study of the above Ephemeris shows that 
the path it indicates begins in Gemini, extends 
across the entire width of Cancer, and about halt- 
way across Leo. Mercury will be in conjunction 
with Venus (11’ South of her) at 2 p.m. on the 
17th, und with Regulus (12’ South of that Star) 
at 7 a.m. on the 26th. 


Venus 


Is an Evening Star during the entire month, 
setting, like Mercury, about an hour after the 
Sun. She is now perceptibly gibbous in the 
telescope. Her angular diameter, which 18 
10:2” on the lat, increases quite imperceptibly to 
10˙8“ by the 31st. 


ASTRONOMICAL NOTES FOR 


JULY, 1885. 
The Sun. 


‘|| Right | Declination 
Ascension. North. Souths. 


At Greenwich Mean Noon. 


B 


He OO Ca me on 
2 
š B 


Right Declina- Sidereal 


| Day of Month. 
F 
Ẹ 


— 
pt 
S o ooN p 
Dum SDB 
— 
D 
— me RD 
pomt bad pat ——— fed Py 


50°5 1-6 11° 
16°4 2 5 i 
zi 41:8 8°3 1 on 
tool, set it up by gauge, and at once cut a pan Rona Time. 16 818 103 28 
dong clean shaving without the smallest ` : 21 31°2 | 16 200 33°3 „ 
hesitation, as if it were quite impossible that — 26 551l | 14 189 374 y 
the tool could go wrong, and, after duly h.m. s. p.m.| h. m. B. o „ h.m. 8. 31 |10 186 12 84 41˙1 „ 
imbibing th tem. I have done the same 110 33405 „ 6 42 23/23 5 39) 6 38 48°71) üñĩx§[“?yʒ;! 
Se eae 660 427-74 |7 2 59/22 39 42 6 58 31°49 
scores of times, and so may anyone. 11} 0 5 12°93 7 23 27/22 3 56) 7 18 14:27 The path of Venus begins on the boundary 
The two points which I have. found most 160 9 547-07 | 7 43 44/21 18 43| 7 3757-05 | line between Gemini and Cancer ; traverses the 
important in practice are the clearance and | 210 y 6 790,8 3 43/20 24 27| 7 573983 last-named constellation, and extends tara pon 
the position of the tools. In most cases, if 26| 0 61429 ” | 23 37119 21 39| 8 17 22:61 between a and p Leonis. Her conjunction #1 
the work is not satisfactory, it is more pro-|3ıl 0 6 576 7 8 43 11118 10 50| 8 37 5°39 | Mercury has been spoken of above. 


The night sky this month is, as far as the 
planets are concerned, & practical blank—Mars, 
Jupiter, and Satura all being invisible, and 


bable that the fault is there than in the 
cutting angle, which may vary a degree or 
two without material effect on the work. 
The following edge, too, must not be the 
sharpest; but although, if any difference 
exist in this way, the leading edge should 
be most acute, it is very questionable 
whether equal acuteness is not the best for 
nearly all purposes. In taking the measure 
of an angle, it is very important to make 
that measurement at right angles to the line 
which forms the meeting point of the two 


JJ)! 8 

The method of finding the Sidereal Time at 
Mean Noon at any other Station will be found 
on p. 355 of Vol. XL. 

Spots and faculm of considerable size and 
beauty continue to appear upon the Sun's face. 

At 11 p.m. on July 3rd the Sun is in Apogee, 
in other words the Earth is then at that point in 
her orbit which is farthest from the Sun's centre. 
At this instant we are 93,910,166 miles from the 
great centre of our Solar System. 

There is no real night in any part of the 
British Islands until after July 20th. 


Uranus 


being pretty low down in the west ere it is dark 
enough to observe him. In fact, he too 18 beyon: 

the reach of the ordinary observer during the las 

10 days of the month, for which reason 85 
Ephemeris does not extend beyond the first three 
quarters of it. His diameter diminishes G 
3-8" to 3°6" before he gets finally lost in the 
Sunhght. 
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Occultations of (ard a near approach to) Fixed Btars by the Moon. 


Sa o + 
Name of , Dimippar: Moon’s Sg. 5 f 5 Rea Moon's A8 Pf 8 
— Ppear - oon 8 &0 
Zs Star. Y ance. Limb. JA 8 5 ance b age SES 
A a 2 d H 2 > 
h.m. = F h. m. SP og è 
2 B. A. C. 7774 6 2 37 a. m. Bright | 108 99 3 59 am Dark | 297 302 
6 |u Piscium 5 2 40 „ | S.S.E. | 22 | 347 
18 m Virginis 6 10 10 p.m.| Dark | 149 | 184 10 27 p.m.| Bright | 179 | 215 
20 lo? Libræ 6 10 58 „ | Dark 105 |136 12 1 ,, | Bright | 236 | 272 
22 |29 Ophiuchi |6 10 31 „ | Dark | 17 | 33 $11 1 „„ Bright | 335 356 
A near approach. 
- Uranus chlorates, and Messrs. Boake and Co. exhibit 
ave! liquified sulphur dioxide gr ba a 
© ; . sulphites. Messrs. May and Baker have an 
8 5 Agh 85 . Souths. interesting stand, on which are a number of 
AS AE Oe : beautiful specimens, including various metallic 
oleates, a fine specimen of metallic bismuth, and 
a h tablet camphor in large and perfectly transparent 
1 11 57-8 1 tel 5 18•1 blocks. Messrs. Howard and Sons show various 
6 11 583 0 585 4 589 pa; proparationa from cinchona burk, and Messrs. 
11 11 58-8 0 5 „ at a opkin and Williams have a number of interest- 
16 11 59-4 o 608 | 4 27 ” ing exhibits, some of which are remarkable for 
21 12 00 0 463!) 4 1.7 their beauty. Among them may be specially 
„ mentioned some sulphocarbolate of zinc in 


The exceedingly short arc thus described by 
Uranus while as yet he remains visible lies 
about two-thirds of the way from 8B towards 
n Virginis. . 

Neptune, we might have added above, is in- 
visible too. 

Shooting Stars 
may be watched for on the nights of the 17th, 
the 20th, and the 29th of July, respectively. 
Greenwich Mean Time of Southing of 
Seven of the Principal Fixed Stars on 
the Night of July ist, 1885. 


Souths. 
Star. h. m. 8. 
Herculis .. j . 9 36 29°81 p.m. 

Antares oe es . 9 42 033 „, 
a! Herculis : va . . 10 28 54°81 „ 
a Ophiuchi ee ee ee 10 48 3°09 77 
Y Draconis oe ee ee 11 13 19°61 ” 
Vega ee ee . 11 52 19°75 „ 
& Aquilæ Gs 99 .. 12 19 20°06 „ 


The method of finding the Greenwich Mean 
Time of Southing of either of the Stars in 
the above list for any other night in July, 
as also that of determining the local instant of 
its Transit at any other Station, will be found 
on p. 356 of Vol. XL. 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—VIII. 
Chemistry and Chemical Manufactures. 
1 Chemical Department of the Inventions 

Exhibition is not so large, and perhaps 
scarcely as interesting, as the similar depart- 
ment has been in other exhibitions; but the 
contributors are, in most cases, representative 
firms, and the exhibits are fairly typical of the 
direction taken by chemical invention of late 
years. The stall which first claims attention is 
one on which are exhibited a number of samples 
illustrative of the alkali manufacture, and the 
recovery of sulphur from the vat-waste of the 
Leblanc process. The names of L. Mond, Jas. 
McTear, Brunner, Mond and Co., Bell Bros.. 
Gaskell, Deacon, and Co., J. C. Gamble and 
Son, &c., appear as the joint exhibitors on this 
stall. Besides an interesting series of samples 
showing the manufacture of soda, &c., in 
different stages, there are some fine specimens of 
chlorates. A model of McTear’s revolving 
furnace is to be found near at hand, and close 
by are some admirable models of the plant used 
in Weldon’s process for the manufacture of 
chlorine. The most recent method of the latter 
ingenious chemist consists in adding powdered 
magnesia to hydrated magnesium chloride, fused 
in its water of crystallisation. An oxy-chloride 
of magnesium is thus formed, which, on being 
heated in a current of air, splits up in accordance 
with the equation: MgO + MgCl + O 
= 2MgO + Cle. The hydrochloric acid, which 
is always produced in practice, is washed out of 
the gas in the usual way, and the magnesia 
serves for another operation. Some pretty speci- 
mens are shown in connection with Muspratt 
and Eschellmann's patent for manufacturing 


* 


crystals resembling arragonite, hydriodate of 
quinine in beautiful orange crystalline needles, 
fine colourless crystals of cantharidin, and pure 
urea in very beautiful needles. A very fine col- 
lection of sulphocarbolates is also shown by 


Messrs. F. C. Calvert and Co., who also show | P® 


four brands of crystallised carbolic acid, melting 
at 85°, 95°, 104°, and 108° F. respectively, while 
the carbolic disinfecting powders range in 
strength from 5 to 50 per cent. of carbolic acid. 


We believe in the case of the stronger powders 
A remarkable 


the absorbent used is kieselguhr. 
exhibit is that of Messrs. burt, Boulton, and 


Haywood, besides models of their improved 
apparatus for creosoting timber, according to 


which the timber is immersed in the creosote oil, 


heated somewhat above the boiling point of water, 
while a vacuum is maintained, which results in 
the effectual expulsion of all moisture, and, on 
readmitting the air, the creosote is forced into 


the pores of the wood in a very perfect manner. 


But to the pure chemist the beautiful collection 
of coal-tar products shown by the same firm 
Among these 


will be of more direct interest. 
we would call particular attention to the follow- 


ing specimens: Dinitrobenzene in delicate tufts 
of yellowish-white needles, acridial hydrochlorate 


in golden or brownish-yellow scales, a magnifi- 


cent specimen of anthracene, lemon-yellow crys- 
tals of dichlor-anthracene resembling picric acid, 
and a beautiful fluorescent solution of six drops 
of dichlor-anthracene sulphonic acid in one quart 
A specimen of anthraquinone in 
magnificent, extremely long, delicate lemon- 
yelow needles should be noticed, and also one of 
chrysoquinone in minute needles of a deep red 
colour, A specimen of alizarin in orange-red 
needles of the colour of bichromate of potassium 
The British 
Alizarin Company show a series of interesting 


of water. 


should also attract attention. 


specimens connected with their manufacture. 


Messrs, Brooke, Simpson, and Spiller likewise 


exhibit some coal-tar products, as do Messrs. 
Levinstein, Campbeli, and Co. 


unpromising subject of algin. 
hear that this curious body is now used for dress- 


ing cloth and cotton thread, and is employed as 


a dung substitute in calico printing. The cob- 
lection of metallic alginates is very complete, 
and well worthy of notice. Young’s Paraffin 
Light and Mineral Oil Company, Limited, ex- 
hibit certain specimens which are rarely seen. 
Among others, three different compound ethers 
of pyrogallic acid, boiling at 253°, 265°, and 
285° C. respectively, together with cymol-phenol 
boiling at 237°, and phlorol boiling at 220°. 
They also show specimens of the tar bases, 
tetracoline, cryptidine, iridiline, and leucoline. 
The same firm show an interesting collection of 
pure paraffins, ranging from octane, having a 
density of 726 and boiling at 255° F., to hepta- 
decane, with a density of 803, boiling at 568° F, 
and solidifying at 48° F. Among their exhibits 
are some pretty artificial flowers moulded in 
paraffin wax; while a large block of paraffin 
attracts attention from the number of air-bubbles 


Au interesting 
collection of seaweed products, shown by the 
British Seaweed Company, exhibits, in a 
striking manner, the industry with which Mr. 
E. C. Stanford has investigated the somewhat 
We are glad to 


it contains, and which we should have thought 
would have prevented it from being selected as a 
specimen for exhibition. H. Bollmann Condy 
shows a collection of hyposulphates, including 
those of copper, manganese, barium, sodium, 
and potassium, and also exhibits a new disin- 
fectant said to consist essentially of a mixture of 
permanganate and sulphate of aluminium, and 
to be capable of yielding a far more concentrated 
aqueous solution than permanganate of potassium 
will do. Among other exhibitors in the Chemical 
Department we may call attention to the stand 
of Messrs. Mackey, Mackey, and Co., Messrs. 
Townson and Mercer, E. Packard and Co., and 
others. The balances of Degrave and So., and 
L. Oertling and Co., should be noticea, and the 
very ingenious airtight taps of Arnold Eiloart 
should not be passed without examination. 
Altogether, the Chemical Department of the 
Inventions is well worthy of careful inspection, 
and, to those who can appreciate it, will be found 
highly illustrative of the march ef applied 
chemistry during recent years. 


THEORY AND PRACTICE OF PHOTO- 


MICROGRAPHY.—II.” 
By Maurice N. Muer, M.D. 


Le us now select and arrange our apparatus. We 
are to use sunlight—we must have a heliostat. 
Of the almost numberless forms of this, ranging from 
the most simple to the most complicated, I unhesi- 
tatingly give the preference to the simple and inex- 
nsive instrument invented by Mr. Rutherford, 
and brought to oar notice by one of our oldest and 
most useful members—Mr. D. C. Chapman. This 
apparatus is familiar to most of you. It is described 
in Silliman's Journal, 1863-65, and I will give the 
essential features. The works of an ordinary 
Yankee clock, with balance, are made to rotate a 
steel mandrel which is inclined so as to present a 
continuation of our polar axis. This mandrel car- 
ries the mirror. The entire apparatus can be made 
well and solidly at an expense of not more than 
fifteen dollars. It is easily adjusted, and when 
regulated performs with sufficient precision for the 
best work. Seoretan, of Paris, makes an instru- 
ment on this plan, entirely of metal, which is 
necessarily leas liable to loose adjustment by ex- 
posure than one made partly of wood. Inasmuch 
as we do not work except in pleasant weather, the 
heliostat of Chapman will remain in adjustment 
for along time if properly cared for when not in use. 

Time affords me no opportunity to say anything 
here about the adjustment or regulating of this 
piece of our apparatus. I cannot refrain, however, 
in ing, from suggesting that a great deal of 
valuable time will be saved by carefully regulating 
the clockwork before attempting to use the heliostat 
in actual work. 

Having adjusted the apparatus, we find the 
proper position for it on the shelf outside our 
window, and by some means affix it so that we may 
always be sure of securing thesame position. This. 
is preferable to attempting to box it in, as the 
storms are almost certain to injure and alter it. 
The heliostat is so placed that a beam of sunlight 
the size of the mirror, say 4in. by 8in., is projected 
against the outside of our stationary window shut- 
ter at a point about one foot above the window- 
ledge. The mirror should be of glass silvered and 
not covered with amalgam. At this point in the 
shutter a hole about six inches square is to be made, 
with cleats entirely around it, inside, so that with 
buttons we may quickly fasten therein a piece of 
board, which, as we will see in a moment, will carry 
our secondary mirror. You will observe that the 
beam from the mirror of the heliostat will pass 
through the hole in the shutter at an acute angle, 
and so on up to the ceiling of the room, and this is 
precisely where we do not want it. We have got 
the light into our room, however, and if everything 
be working as it should the spot of light will re- 
main unmoved for hours. But we want to bend 
this beam so that it may come through the opening 
in the shutter at right angles to the same, and so 
pass on through the microscope, &c. This we 
accomplish by means of a second mirror, also 
silvered, placed just outside the square opening in 
the shutter ; this is attached to the perforated board 
which fits therein. This mirror murt be susceptible 
of movement in two directions, so that we may 
always catch the beam from the primary mirror, 
and direct it with accuracy and delicacy as we 
desire. This is best accomplished by using the 
e employed in the old solar microscope, 
and which is also used in solar photography by re- 
flection. Suffice it to say that the mirror with its 
attachments is affixed to our perforated board so 
that when the latter is in place we may have the 
mirror completely under our control, as the rods 
which acoomplish the adjustments pass through the 
J ãĩðv SR eee nae Ce 


A paper read before the Photographic Section of the 


American Institute. 
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board and terminate in milled heads inside the 


shutter. 


Our light is at last passing through our shutter 
and into our room parallel with and above our shelf. 
The latter must be so adjusted for height that when 
the microscope is placed thereon and the optical 
body placed horizontally, the beam of TED may 

s to 
the microscope—the great desideratum is solidity. 
You will have noticed that this solidity crops out 
It is the natural 
outgrowth of the use of apparatus which the 
mechanician seems to think cannot combine solidity 


pass through the optical axis of the lenses. 
very frequently in my remarks. 


with delicacy of adjustment. 


The microscope should have, first, a mechanical 
stage; second, a centring sub-stage; and, third, a 
fine focussing adjustment that does not alter the 
length of the optical body. The tube of the micro- 
scope should be large and short. Schrauer, of New 
York, makes a special stand for this work, that 
auswers our purpose admirably. Cleats are affixed 
to the shelf, so that the microscope may be moved 
to aud from the shutter, but remain fixed as far as 


its lateral adjustment is concerned. 


Our beam of sunlight coming through the shutter 
wo will suppose to be about two inches in diameter. 
Now is our time to correct one of our original de- 
The scatter- 
ing rays must be picked up and be made to arrange 
In a short piece of 
tubing fastened in the opening in the shutter we 
slide a second piece of tubiog, which, in turn, carries 
a plano-convex or double-convex lens of nearly the 
diameter of the sunbeam. I believe nothing is 


fects with the first simple apparatus. 


themselves in proper order. 


gained by more light; even an inch is probably suf- 
ficient, and an achromatic Jens here is not only use- 
less, but less servicable than the single glass. 


nine inches. 


late-glass by a frame of wood oue-half inch thick. 
dre à hole in the upper side of the frame, 
saturate it with meited paraffin, and, while hot, 
press the glasses against either side of the frame, 


and keep them in place by meaus of two rubber 
This makes the 
most perfect and permanent cell with which. I am 
Just before the beam of light is 
brought to a focus by means of the lens, another 


bands, or by thin binding wire. 
acquainted. 


cell should be placed, which must be filled with 
freshly filtered solution of ammonio-sulphato of 
copper. This cell may rest on a stand by itself, 


although a more elegaut way is to attach it by a 


mouutivg to the sub-stage. 
To the sub-stage is aftixed a good achromatic ob- 
jective. A good one-balf inch objective auswers 


an admirable purpose, although for special work 


the condensers of Abbé aud others cau be used. 
The microscope should be so placed that when the 
achromatic cundeuser is in proper position the cone 
of rays from the primary condenser, or the plain 
lens, msy just cover the large or bottom lens of the 
former. This is an important adjustment, and, in 
order to secure it and at the same time keep the 
microscope stand immovable, I have added a rack 
and pinion movement to my primary lens. 

It might now be supposed that we might place 
au object upon the stage and an objective on the 
microscope and proceed to work ; but should we do 
so we will find tnat more light will reach our plate 
from extraneous sources than will pass through the 
microscope. Szveral methods have been devised to 
cut off these stray rays by means of curtains; but 
they are all cumbersome, unsatisfactory, and 
inefficient. I have devised a little arrangement 


which answers the purpose admirably, although it 
I construct a 


must be seen to be appreciated. 
light framework which completely covers the 
apparatus cu our shelf, being of the width and 
leugth of the latter, and about 12 inches high. 
This frame, exept the bottom and ends, I cover 
with heavy straw board. This, if put ou wet, 
glued, and well tacked, will, when dry, be as tight 
as a drum. These sides are hinged, so that when 
let down completely expose the microscope and all 
the accessories, rendering the adjustments of easy 
accomplishment. One end of the frame (or box, as 
it now presents) is fastened tightly to the shutter, 
while the opposite end, through which the end of 
the microscope tube projects, is covered with broad- 
cloth or velvet, with a perforation and drawing- 
string through which the tube passes. 

Now we may place our object upon the micro- 
scope stage. Tue heliostat has been steadily fol- 
lowing the sun, and our light requires no adjust- 
ment save an occasional touch of the secondary 
mirror. The light passes through our first cell and 
the water absorbs the heat and renders it safe to 
our valuable objects and objectives. Remove the 
eyepiece, and, bringing the camera frame into 
position, proceed to make your adjustments. We 
fiud that, standing by the microscope, the ground 
glass frame perhaps two feet away, the image appears 
very weak und taint, This is because the light is 
absorbed by or passes through the ground glass. 
Inasmuch as our preparatory, yet, final adjust- 


ments are Made while we are at the microscope and 


This 
lens should have a focus of not less than eight to 
Iwmediately in front of this lens, and 
supported on a little stand, we place a cell contain- 
iog water that has previously been boiled. This 
cell is best made by separating two pieces of thin 


begin 


prove troublesome. 


Well, everything about the image on the paper 
screen appears as it should, and we are now pre- 
pared to complete the focussing, yet hardly so, for 
after having replaced our blue cell, shut the micro- 
scope in, and move our position to the ground glass, 
we find we cannot reach the milled head of the fine 
So we require to 

x a little grooved pulley to our shelf which shall 
carry a light gum-elastic belt over the milled head 
of the fine adjustment. The latter should also be 
To the axle of our 
grooved pulley is attached a light rod which passes 
back to the camera. Now we cau assume our 


. of the microscope. 
a 


grooved to receive the belt. 


photographic position and finish the focussing. 


The question will be asked: ‘‘ How far distant 
should the ground glass or sensitive plate be from 
To this question only a general 
The only thing gained by 
And just here you must 
appreciate the difference between amplification and 


the microscope? ” 
answer can be given. 
distance is amplification. 


magnification. 


lf you desire increased detail in your picture you 
can only secure it by using higher power in the 
Do not attempt to make great blurred 
images by removing the sensitive plate to a great 
With your screen at a distance of two 
feet from the microscope stage, employing a first- 
class one-eigth inch objective, you may get from 
800 to 1,000 diameters, ample for your first twelve 
months work.: Iudeed, I would advise beginning 
with a good quarter-inch cbjective aud about 


objective. 


distance. 


eighteen laches distance. 

In ordering our steps, you ma 
that I removed the syepiece, aud 7 
it so removed. 


imperfections introduced by the employment of it. 


If, however, you will insist upon usiug the eye- 
piece, let me caution you—see to it, that no speck 
of dirt, however small, remains on either lens, for 
the slightest fleck of dust is sufficient to make an 
This precaution should 
Lst them 
be thoroughly cleaved before commencing your 


ugly mark onthe negative. 
prevail with the mirror surfaces as woll. 


day’s work. 


Now, how long shall I expose? No earthly 
intelligence can auswer this question for you. You 


will, after a time, be able to look at the image on 


the ground glass, aud judge with considerable 
accuracy as to the length of exposure—and it is 
just this experience alone which will enable you to 
With cur present facilities, and with 
moderate amplification, the drop-shutter can be 
used—although it is better to diaphragm down the 
The best exposer is a 


so judge. 


light and expose longer. 
little flap of velvet hanging over the eyepiece end 
of the microscope tube, as it may be lifted and the 
exposure made without disturbing the adjustments. 
When it is not required it is turned aside, and so 
held by a hook-and-eye. 

Now, in what way can we modify our apparatus, 
and lessen the expense, without materially affect- 
ing the final result? I am perfectly assured of one 
thivg: for results that will prove satisfactory to 
the conscientious amateur, I believe that the 
darkened room cannot be dispensed with. Any- 
thing short of this is shaky aud unreliable, besides 
tedious, in consequence of the endless runuiug to 
and fro, from the stage of the microscope to the 
ecreen of the camera. With our gelatine plates, 
for a very large range of work, the heliostat cau be 
dispensed with. Itisa luxury, and indispensable 
it very long exposures are necessary. Buta great 
deal of work can be done with the secondary mirror 
alone, although the constant adjustments are tire- 
some. The next absolute luxury—and this is 
purely so—is the expensive mechanical stage. If 
the student is prepared to draw liberally ou a very 
large stock of patience, the mechanical stage may 
be omitted. The modern glass stages, moving, as 
they do, easily and with ready control, answers 
fairly well for the more expensive attachment. 
The centring sub-stage for first-class work caunot 
be spared. Much low-power work can be fairly 
done with a plain sub- stage, however. 

To sum up, therefore, we may say that a great 
deal of very fine work can be done in photo-micro- 
graphy with the secondary mirror, the centring 
sub- stage, and an ordinary microrcope stand. 1 


should rather discourage attempts that bad not 


not at the camera, we place a piece of white card- 
board in front of the ground glass and projecting 
the image upon that it is seen clear and distinct. 
We can remove our blue cell, as we do not require 
it just now, and proceed with the mechanical stage 
to find the portion of the object we wish to repro- 
duce. Let me here observe that a good slide of 
dried human blood makes a splendid object to 
upon—as it will quickly show faults of 
lighting. This is the time to look out for internal 
reflections : remove the draw tubes, and varnieh the 
inside of the tube with good negative varnish. 
When it becomes tacky allow the smoke from a 
kerosene lamp with the wick turned up and the 
chimney removed to coat the varnished surface. Or 
line the tube with paper so varnished and smoked. 
So cover every surface that you regard as liable to 


have noticed. 
mean to keep 
I have uever seen an instance 
where the introduction of the eyepiece was 
desirable; and I have sern a great many errors and 


these facilities in contemplation at least. Much 
amusement can doubtless be secured with less than 
I have indicated; but it is not to these idlers in 
science that I am speaking here. 

I desire now to refer to some matters connected 
with our subject, more especially the outgrowth 
of my practical work. As to lenses. What object- 
ives are best? I think I can safely say this: Asa 
rule, the lens that is found to produce the very best 
photo-micrographic pictures will also be an excel- 
Jent lens for general microscopic work. It 
is no longer necessary to look for lenses corrected 
for photography. This idea is a delusion anda 
snare. If you bave a lens that works well on 
tissues, you need not be afraid to try it on these 
subjects in photography. If you have a lens 
specially made to resolve the Amphipleura pellucida, 
why try it on Amphipleura, aud don’t try it on 
anything else. Occasionally you will find an ob- 
jective that, for some reason unknown to men and 
opticians, does excellent photographic work. You 
order a duplicate, and it is a dead failure. I have 
in mind »n instance in which the great and 
lamented Tolles made three several and separate 
attempts to duplicate one of his previous lucky hits, 
aud signally failed. I can—and I say it with regret 
—only say try. There is no certainty about it. Of 
one thing you may be sure: a poor, cheap lens will 
never make successful photographic pictures. I 
have a one-sixth by Miller Bros., not specially made 
for photography, which, they fraukly tell me, they 
would not guarantee tocopy. The most successful 
pictures the world has thus far seen have been 
made with the objectives of Powell and Lealand, 
Tolles, and Zaiss, although the great master of this 
art died before he could give a fiual verdict respect- 
ing many of the latter m«ker’s lenses. 

From the little I have worked with the very low- 
priced lower powers of this cunning optician, it 
seems probable that they will prove most excellent 
lenses for our purposes. There is no necessity, 
however, in importing lenses, unless it may be in 
certain instances where the expsnse is the most 
important item, for the objectives of William 
Wales, of our own city, huve produced some excel- 
lent pictures, and we owe much to his patient 
work in the direction of proJucing lenses for this 
special work. I must, however, repsat my original 
opinion, that success will more generally be gotten 
by trying first-class working glasses than in 
attempting the construction of lenses spscislly 
corrected for photography. I have no special 
theory on the matter. The statement is made only 
as a result of experience with very many tna 
with almost every known maker. For low ampli- 

cation almost auy first-class microscope objective 
will answer. It is only when the higher powers 
are required that the striking difference in object · 
ives will bs apparent. 

It will not bs found sufficient to simply attach a 
lens to our apparatus and proceed, leaving the 
glass to work out its own salvation. The same 
delicate correction for thickness of cover, the same 
careful preparation of immersion fluids, and the 
same patieut adjustments for illumination are 
required in photo-micrography as in 0 
microscopy. 

The introdastion of polarised light affords 8 
method of producing beautiful results, especially in 
photographing rock aud mineral sections. = 
polarising Nicol is placed between the water an 
the blue cells. It should have a diameter of at 
least 11 inches, and had best be made after one of 
the muderu formulas produciog short poe 
there is always sufficient loss of light in this wor 
without the introduction of unnecessary elements 
of absorption. The analyser should be as large al 
is possible to use comfortably, certuiuly sufficiently, 
so to cover the posterior combin tion of the 18 
tives completely; if it be smaller the field is th 
reduced. The small polarising attachments usually 
supplied with observing microscopes are totally 
inadequate to our present needs. The field is too 
small and the amount of light passing through 
combination insufficient. to 

Respecting photographic processes adapted 
photo-micrographic work, it becomes me to say 
little to such an audience us this. Tne factors that 
produce the full detailed portrait negative are ont 
necessary. The rapid working gelatine films wi 
enable the present workor to enter a fleld that has 
been entirely unexplored by our predecessors arm 
with the silver bath alone. ae 

It may not come amiss to say something ju 
here about the microscopic objectives themselves. 
Each worker will select a field for himself. ater 
pictures, so far, take ths lead. It is probable 5 
the great value of photo-micrography in the fu are 
will be exemplified in the production of illustra 
tions in the minute structure of living organisms, 
both in their healthy and diseased states —1 e., m 
mal and pathological histology. The one 855 
feature of our productions in this line is their a 5 
lute truth to nature. The pencil of the retouc 1 
is not here available. The pictures are not e 
beautiful there is no opportunity to ig 
fragment here and there, aud with perhaps 3 d 
draft on the imagination, ms ia the compos! 
picture for the wood-engraver. For this reason 
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rather than the great expense, photo-micrographs 
have never been very popular as general boo 
illustrations; several beautiful volumes so illus- 
trated on anatomical subjects have, however, been 
widely distributed among scientists. The inestim- 
able value of our art is already seen in the domain 
of bacteriological investigations; and already do 
we look with suspicion upon the engraved illustra- 
tions of these minute, though potent, organisms. 

„The same conditions that produce a beautiful 
view are necessary in our microscopic object. If 
we have an object affording plenty of clear, sharp 
detail in proper colour, we may reasonably expect 
good pictures. And just here presents one of our 
wost serious difficulties. Microscopic objects are, 
as a rule artificially coloured. As arule, however, 
we are not limited in the selection of our dyes; in cer- 
tain work we are so hampered. Tissues are dyed or 
‘* stained in order to sharpen the differentiation. 
The dye attacks one part. of a minute animal of 
vegetable structure very strongly, while other 
portions are only slightly coloured. The dyes most 
commonly used are those made from carmine and 
logwood. The aniline dyes are also used almost 
exclusively so in bacteria staining. Carmine-tinted 
ad are tolerably well adapted to our work, 

though the contrasts are feeble. The very best 
staining for photo-micrographic- reproduction for 
tissues in general, there being no universal process, 
is that obtained with properly prepared logwood 
solution, the sections having been subsequently 
tinted slightly with eosine. Many complaints come 
to me regarding the logwood staining, and as often 
employed it is valueless, inasmuch as the resultant 
tint is blue. This is a fault of the operator, the 
proper staining containing sufficient non-actinic 
colour to give good differentiation. For fresh 
tissues, especially epithelial structures, the litho- 
carmine with the yellow of picric acid will give good 
photographic contrasts. Insects and parts of the 
same are usually unstained, and present sufficient 
contrasts. The most striking popular productions 
will be obtained in this direction. micro- 
organisms we are, unfortunately, sometimes unable 
to select our tint. Certain peculiarities of compo- 
sition render them amenable to particular dyes, 
and we have little choice. Certainly strong con- 
trasts are not to be expected with extremely 
minute trauslucent points or lines of a faint blue 
tint on a white ground. 

America has, so far, taken the lead in photo- 
micrographic work. Indeed the late Colonel J. J. 
Woodward, in whose death the scientific world lost 
an enthusiastic, indefatigable, and highly intel- 
lectual worker, was almost the father of high-class 
photo-micrography. His publications have done 
more than all other causes combined to stimulate 
endeavour in this important branch of illustrative 
art. May I not be allowed to hope that you are 
not willing to be eatisfied with simple mediocrity, 
but that those now commencing this work will aim, 
not to only equal what has already been done, but 
to secure results far in advance P It was in the hope 
of stimulating such endeavour that I consented to 
appear here on a subject that is of interest to only a 
portion of our number. 


BACKLASH IN GEARING.* 


VERYONE who has much to do with machi- 
nery is familiar with backlash ; but very little 
has been written concerning the cause of it, or the 
means of getting rid of it. Indeed, direct and 
palpable mistakes concerning it have been made by 
authors who ought to have known better. For 
instance, Rankine defines backlash thus: The 
excess of the space between the teeth of one wheel 
above the thickness of the teeth of another wheel 
with which the first wheel gears, is called play, or 
backlash, because it is the distance through which 
the pitch line of the driver moves after having its 
motion reversed before the backs of the teeth begin 
to act.“ This is very imperfect and inadequate. 
Unfortunately, the jarring and rattling of teeth, 
known as backlash by millwrights, is certainly not 
the clearance space between two teeth; nor is it 
met with only when wheels are reversed. If two 
cogged wheels properly made be run together with 
a steady pressure there will be no backlash, and 
and there will be very little noise. The cause of 
backlash is simply that the pressure is not uniform, 
and the cure of backlash can only be effected by 
making it uniform. The old millwright’s rule, 
that the velocity of the rim of a fly-wheel must be 
in excess of that of the circumference of the mill- 
stones, went right to the root of the whole matter; 
and we propose to show here in a few words what 
are the special means to be adopted to get rid of 
backlash. Whether they can be applied in practice 
or not depends in all cases on conditions over which 
the engineer sometimes has, and sometimes has not, 
control. 

No matter how heavy the flywheel of an engine 
may be, it never revolves with a uniform velocity. 
Its speed falls off as the crank approaches the dead 
point, and the dead point being passed, it gradually 
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k | been attained by the 


augments until mid stroke or some point near it ha® 
ston. the machinery 
driven is so light that it not much momentun, 
then its speed will rise and fall with that of the 
engine, and there will be no backlash. If, on the 
contrary, the driven machinery has a good deal of 
weight and momentum, then there is certain to be 
backlash. Let us suppose, for example, that a fiy- 
wheel 15ft. in diameter, and weighing 10 tone, 
makes fifty revolutions per minute. The average 
speed of the wheel rim will be 2,355ft. per minute. 
Let us further assume that the maximum velocity 
of the wheel is 2,360ft., and its minimum velocity 
is 2,350ft. per minute. Let the rim of the weeel be 
toothed, and let it gear into a wheel 6ft. in dia- 
meter, weighing 1 ton ; the speed of this wheel will 
be identical with that of the fly-wheel, and its 
momentum will be too small to help the fly-wheel 
in any way over the: dead point. Its momentum, 
indeed, will be only one-tenth of that of the fiy- 
wheel. Now, let us suppose that the machinery 
driven is run under these conditions at a speed too 
irregular for required purpose, say, spinning 
cotton, and that to get over this difficulty the mill- 
owner mounts a second fly-wheel 16ft. in diameter 
on the second- motion shaft. The rim velocity of 
this wheel will be threo times that of the fly-wheel, 
or 7,065ft., and as the controlling power of fiy- 
wheels varies as the squares of their velocities, this 
second wheel will have nine times the ateadying 
power of the first wheel, instead of only one-tenth 
of it, as was the case with the spur wheel alone. 
What, then, happens is that whenever the chain 
flywheel tends to lag behind, the second motion 
wheel takes up the running, and the spur wheel on 
the second motion shaft will actually run faster 
than the flywheel, and will drag it, the pressure 
being transferred from the front of the teeth to the 
back, and the play existing between the teeth will 
rmit them to hammer esch other, and so back- 
ash will be set up. The velocity of the second 
spur wheel will not tend to vary much over lft. per 
minute, while the velocity of the main flywheel 
tends to vary, as we have seen, 10ft. per minute, 
and the toothed spur wheel will therefore alter- 
nately drive and be driven twice in each revolution. 
As far as the spinning machinery is concerned, the 
result may be satisfactory enough, but the back- 
lash will be intolerable. The teeth will be worn 
out of shape and broken. We ha ve here, of course, 
a purely i 1 case, the conditions being worse 
than those which are usually met with in practice; 
but this is the best way to put an elementary truth, 
so that it may be readily understood by those who 
have not much knowledge of the theory of ma- 
chines. The second flywheel is seldom used out of 
ironworks, but the equivalent of a second flywheel 
is by no means unknown. Thus we meet with long 
lay shafts fitted with numerous heavy spur wheels, 
running at a high speed, and these are often quite 
adequate, especially when the load is light, to 
drag the flywheel after them twice in each revolu- 
tion. When the load is heavy in proportion to the 
momentum of these secondary revolving masses, 
the backlach will be smali or absent; and this is the 
reason that, as is well known, gearing will some - 
times run with noise and tremour enough to shake 
a mill down, while at others it is quite quiet. In 
one case the load is light, in another it is meat 
Broadly stated, all revolving masses on second- 
motion sbafts which tend to help a flywheel to 
equalise velocity are liable to cause backlash in spur 
gearing. The way to avoid backlash lies jn taking 
measures to prevent the load driven running away 
from the driver. 

There are, moreover, other causes which tend to 
the sameend. A frightful source of trouble is want 
of balance in some part of the machinery. Some 
years ago a horizontol engine, indicating about 
50 h.-p., was put down to drive a corn mill. From 
the first this engine, which worked expansively, 
gave trouble in the way of backlash. After much 
talking and thinking, the manager of the firm by 
whom the engine was made suspected that the fly- 
wheel was out of balance. The wheel was unkeyed 
and swung, and this was found to be the case— 
probably from an imperfection in the casting ; and 
to make matters worse, the wheel was so hung as 
to aggravate the want of balance, retarding the 
wheel when the crank was near one dead point. 
About 2 ewt. of balance weights were cast and 
bolted to the rim, when the backlash at once dis- 
appeared, and no further trouble was experienced. 
It may seem that the means adopted were quite 
inadequate to the end ; but it must not be forgotten 
that the difference between silence and noisy back- 
lash is often very small. A very little hanging 
back of the flywheel of an engiue may suffice to 
take the cog faces away from each other fora 
moment, and these, coming together again, will 
make quite as much noise as is desirable. One 
other cause of backlash deserves notice, and that is 
the whipping of long shafts. An instance came 
under our notice some years ago where two rows of 
3ft. Sin. burr stones, fifteen pairs in each row, were 
driven by two lay shafts, each over 90ft. long. 
Fine flour could not be made with the stones 
furthest from the engine, because each shaft 


small in diameter for its work. It will be seen that 
if a weak shaft is interposed between a driving spur 
wheel and a load, we have all the elements of un- 
equal stresses between the teeth of the gearing at 
once introduced. It must not be supposed 
backlash is confined to cog wheels; in some cases 
much trouble is experienced in driving with oi 
because the second motion-pulley is so heavy that 
it helps the flywheel of an expansive engine. The 
result is that the ropes surge up and down, and 
may be thrown off. Rope gearing has been used 
for driving tilt hammers in Wales and elsewhere, 
but with unsatisfactory results, due to the sudden 
flying forward of the rope pulleys when the helve 
tripe off the er It may not be out of place to 
add here that the heavier the flywheel, and the 
more expansively the engine is worked, the greater 
is the probability that there will be backlash. It 
is a favourite notion with some engineers thata fly- 
wheel cannot be too heavy. The truth is, however, 
that the wheel should always bear some definite 
ratio to the weight of the other revolving masses 
whose momentum tends to render motion uniform. 
To put once more an imagiuary case, let us suppose 
that on the shaft of an engine two flywheels of 
equal weight were mounted, the one keyed on the 
engine shaft and fitted with spur gearing, the other 
mounted loose and driven from the shaft by a coiled 
spring orsome such flexible arrangement. It re- 
quires no great f iarity with mechanics to see 
that the second, or loose wheel, would soon set up 
a kind of rhythmical apparent motion with regard to 
the 2 spring would alternately coil and un- 
coil as the second wheel was alternately driven by 
and helped to drive the first wheel; and it is also 
clear that the lighter either of the wheels was, the 
more closely would their rates of motion of rotation 
coincide. : 

We sometimes hear it said that wheels are 
running with a great deal of backlash, when there 
is nothing of the kind. There is a tremendous 
noise, it is true; but this is due to the bad form or 
condition of the teeth, and to nothing else. Wheels 
out of truth on their shafts, or with considerable 
play in the shaft bearings, cannot run silently ; and 
it should never be 1 that when a wheel haz 
been properly pitched and trimmed to run with 
another, if that other gets broken, it cannot be pro- 
perly replaced by the first wheel of the same pitch 
that the millowner can lay hands on. Certain 
firms, we may add, make the production of gearing 
a speciality ; and our readers will find it png el 
in the long run to resort to such firms rather than 
go to anyone who happens to have a set of wheel 
patterns handy. Second-rate gearing is the mest 
expensive commodity any millowner can use. 


ACETIC ACID 'FROM WOOD. 


T is well known that most of the acetic acid 
sold in the United States is produced by the dis- 
tillation of wood, but some details of the operation 
may be new to our readers. The possibility of this 
method depends on the volatility of acetic acid and 
the fact that it is not decomposed at a dull red heat. 
Among other volatile products of this distillation 
are marsh gas, olefiant gas, and liquid at ordinary 
temperatures, benzol, toluol, phenol, &e. This dis- 
tillation is usually carried on in iron ovens or re- 
torts into which the wood is introduced. In some 
cases the more volatile matters, such as water me- 
chanically obsorbed or contained as sap, are driven 
off by the application of a lower degree of heat, and 
in others this is not considered necessary. In some 
factories wood is treated both for its volatile pro- 
ducts, such as acetic acid, benzole, and creosote, and 
free access of air until carbonised, which is predicated 
when the smoke given off becomes bluish instead 
of dark and heavy. The air supply is then shut off and 
for charcoal. In these the charge is ignited with 
in place of a clean combustion the decomposition 
desired by the manufacturer is effected. The yield 
| acetic acid, as well as of liquid products, with 
the exception of benzole, in general, is less when the 
wood is rapidly charred. In operating upon refuse 
wood, such us sawdust, spent dyestuff, and tan 
bark, retorts of special form are necessary, as the 
application of heat is almost immediately followed 
by the formation of an exterior coating of hard 
carbon, which effectually protects the interior 
of the mass from the action of heat. This fact 
prevented for a time the utilization of such 
materials, but the difficulty was overcome by ex- 
posing only thin layers of material to the heating 
surface. The retort for this operation consists of 
a horizontal cylinder of iron, containing for its 
entire length a screw, which, while moving the 
materials steadily on by its revolutions. keepe it 
evenly distributed over the bottom of the retort. 
The cylindrical retort is so built as to expose the 
greater part of its length to the heat of a furnace, 
while at one end is a provision fur feeding the 
material regularly. The other extremity has two 
branches: one running directly downwards termi- 
nates in a tank of water, into which the carbonised 
substance falls; the other leads to the condenser. 


whipped nearly one-sixth of a revolution, being too | Where wood) is operated in billets, simple cast or 
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wrought iron ovens capable usuall 
about one-half a cord are used, and the vapours 
conducted to a suitable condenser. The amount of 
acid and charcoal obtainable from a given weight 
of wood varies with the kind of wood employed, 
but in general may be stated as something under 
50 per cent. of charcoal. This acid is the crude 
product containing tarry and otber empyreumatic 
roducts known in commerce as pyroligneous acid. 
t is purified by subjecting to a slight heat, to 
separate benzole, and saturating the acetic acid 
with lime or soda. The salt is calcined in order to 
decompose the tarry matter present, and afterwards 
distilled with sulphuric or hydrochloric acid, which 
combines with the base and sets acetic acid free. 
This part of the manufacture is not always carried 
on by the distiller of wood, who must, from the 
nature of his crude material, operate near the 
source of his supply. Therefore, the acetate of 
lime is a commercial article from which the manu- 
facturing chemist may produce the acid in question. 
One advantage of this is that the solid acetate is 
more cheaply transported than the liquid acid. 


FERGUSON’S COMBINED BEE 
SWARMER AND HIVER. 


HE object of the contrivance represented in the 
8 is to conveniently control the 
swarming and hiving of bees. It has been invented 
and patented (in the United States) by Mr. 8 E. 
Ferguson, of Eureka Springs, Arkansas. At the hive 
entrance is placed a trap, in the rear side of which is 
an entrance, the size of which can be regulated by 
sliding gates. By adjusting the slides so that only 
one bee can pass at a time, the bees can easily guard 
the hive against robber bees. The front of the tra 
is provided with a bar door, the spaces of whic 
are large enough to permit the passage of the work- 
ing bees but not the queen, and also with a per- 
forated door, through which only the workers can 
pass. These doors are 1 so as to swing 
open and shut through vertical planes. In one or 
both ends of the trap is an opening to receive the 
end of a conductor, the first length of which is 
made of wire gauze to admit light, so that the queen 
can readily find her way into the conductor. The 
second length, Figs. 2 and 3, has a drop door made 
of mica or other transparent material to transmit 
ight, so that the queen, in seeking to escape, will 
raise and pass the door, thereby being prevented from 
erpe When the conductor turns as in Figs. 
1 and 4, the elbow is provided witha transparent 
plate. ‘The other end of the conductor enters the 
wall of the cluster cage, which is formed with a 
number of entrances to admit the bees. The wall 
of the cage is of wire gauze. The lower frame of 
the cage is permanently attached to a bottom, 
while the top is formed with slots to receive set 
screws screwed into the top frame; the top can be 
secured in place by turning the set screws at right 
angles with the slots. The handle of the cluster 
block placed within the cage passes through a slot 
in the middle of the top, and has a loop at its upper 
end. The lower part of the loop is at right angles 
with the cluster block, so that the latter can be 
supported by turning the loop one-quarter around. 
The loop also serves as a bandle for carrying the 
block. A bail is hinged to the top of the In 
using the apparatus the trap is placed in front of 
the hive entrance, and the perforated door raised 
to allow the workers and dronesto pass. The only 
passage for the Bee to escape by is through the 
conductor into the cage. The bees then enter the 
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of holding | cage through the openings, 


June 26, 1888. 


fig 


This shaft runs in gun-metal bearings, 
removed by means of 
clamp bearings. This attachment can be 
either vertically, horizontally, 
around the centre, the base being grad 
gister its position. Outter arbors or b 
can be used in either end of the main spindle. For 
rack cutting there is no limit as to l , while 
milling or boring castings of irregular shape or 
troublesome to hold in ordinary tools, this attach- 
ment will be found very useful. In cutting CE 
gears the cutter spindle is placed vertically, and 
index head at ri ht angles to the platen ; the 
blank is then fed in line with the main spindle of 
the e machine. By acting, iha . = an 
angle bevel gears ma cut. Spur g 
6ft. in diameter may be cut with this attachment in 
connection with the heavy milling machine referred 
to above. This attachment can be utilised for and 
is adapted to the cutting of racks, spur and bi 
ears, profiling or angular milling: bo 
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rilling at right angles to the main of the 


links of locomotives, arcs of circles, dies for 
metal, square pieces on edge, eto. > 
This vice, represented in the illust 
adapted tò swing from a horizontal to a 
plane or 
with a central stud fills a hole in the e 
vice, enabling it to be set at any angle. It can be 
held in position on the trunnion by ping the 
body of the vice with the two nuts shown in the 
and cluster upon the 
block; the swarm can then be readily transported 
to a hive. If desired, the outer end ofthe conduc- 
3 can he connected by another trap with a second 
ive. 


NEW ATTACHMENTS FOR MILLING 
MACHINES. 


HE vertical angular attachment for milling 
machines shown in the illustration is e 4 
cially adapted for heavy milling machines. It is 


RE-DYEING FADED GARMENTS. 


LL light-coloured woollen and silk garments 

sepecially the former, should be cleaned not 
hotter than hand heat, and with very little soda in 
the soap-liquor. When the goods are cleaned and 
rinsed ready for dyeing, sort them out 3 
their colours, and pass through an acid at 
boiling heat. For a sixty-gallon copper or bath 
use } pint vitriol, 802. oxalic acid, and handle the 

oods in this for ten minutes; then lift and rinse 
in two lots of hot water. Observe what garments 
are the most faded, and after passing through the 
acid bath, sort them out and keep e until 
the scouring is finished. Then add to xe acid bath 
half a gallon nitrous acid, and re-enter the 
which still show the fades, and keep handling m 
until they are all of a uniform colour. would 
not, of course, apply to garments for blue, pk ) 
grey. In the case of faded white goods for lig! 
blue, after cleaning, pass through a bath at D 
heat to which has been added one pint 
salts. Work in this for ten minutes, then and 
rinse in two lots warm water; should the goods be 
required dyed soft, before dyeing pass through 
bath at hand heat containing one gı 
Should a greenish shade be required it can be got 
with indigo, and you can dye direct from the acid 
bath, adding na 3 salts or IIb. common 
salt. Dye at boili eat. ‘ 

. = Dras, Faw, 


a planer, rag. drill press, ete. 


cast hollow and secured to the head of the milling 


machine by four bolts. Ihe base has an annular > 
T-slot, and a hole to insert the bolts. It is driven 
by a socket fixed in the spindle of the millin 


machine, which is key-seated to fit the keyed stu 


FADED GARMENTS FOR GREY, 
AND SLATE.—If the fades show after cleaning, pass 
through a bath at boiling heat containing nitrous 
acid in the proportion of one pint to 3 
liquor. This will cut the fades, and will not give 
too much yellow body to prevent dyeing & good 
grey. Some dyers may object to this on the 
that a good grey cannot be dyed ona S 
it is treated with nitrous acid, 
my answer is emphatic. 
never does an article come 
which is faded, but I treat 
acid as explained above, 
results. It matters 


hands for grey, 


The princi dy faded 
garments is the use of the proper drugs. for 
instance an article for marone. If dyed with cud- 
bear, 1 boiled all ns en d : g, — faded 
arts of the garment wi out mu 

than the other parts. If the goods are all wool, 
dye at boiling heat with acid roseine, acid yellow, 
indigo, and Glauber salts. There are some classes 
of goods that cannot be dyed by this 8 such 
as woollen garments trimmed with silk. class 
looks much better dyed with cudbear, as the silk 

the same bath, provided the 


and wool will match 
; goods are not boiled. 
in the attachment. Through the medium of a pair} FADED DAMASKS FoR CRIMSON, MARONE, AND 
of mitre wheels, this stud drives a spindle at right | CLARET. — These should, after beng So 
angles to the attachment, and it is geared toa shaft | cleaned and rinsed, be stripped in a bat at boil- 
in line with it, which is utilised as a cutter or saw —— 

arbor, for cutting racks, sawing- up stock, &. 


and can be 
the two clamp screws in the 


= 
22 


boring bars 


s s 
milling machine, sawing up stock, millin of — i 


is 


. 
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at any angle therein. A graduated pua 


Junr 26, 1865, 


ing heat with spirits of salts and oxalic acid, which 
will help materially to cut the fades. Rinse in two 
warm waters, and dye the crimsons with cochineal 
and cochineal paste (or acid magenta and cochineal), 
grain spirits, aud Glauber salts. The marones can 
be dyed in the same copper, using acid roseine, 
acid yellow, and indigo, with a little sulphuric acid. 
- Qu no account boil the damasks until after they 
have been in the copper for fifteen minutes. Even 
after this itis not advisable to boil the goods for 
long, merely keeping the copper at boiling heat. 
FADED Damasks FOR GREENS. — These trouble 
dyers more than any other colours. The great 
mistake is boiling them too much. Many dyers 
jabcur under the impression that the only way to 
cover fades in green damasks is to boil them well. 
i have seen a master dyer, who ranked himself 
second to none asa thoroughly practical man, boil 
a lot of damasks over four and a half hours, and 
then, finding the fades still showing themselves, he 
declared that they had not been boiled sufficiently. 
Instead of a lengthy boiling covering the fades, it 
made them still darker. The best method for 
greens is to dye them with indigo, acid green, and 
either common or Glauber salts, together with 
sulphuric and picric acid. But be sure not to err 
on the side of too much boiling. 


SCIENTIFIC SOCIETIES. 


— 2 — 


ROYAL METEOROLOGICAL SOCIETY. 


T concluding meeting of this society for the 

present session was held on Wednesday, the 
17th inst., at the Institution of Civil Engineers, 25, 
Great George-street, Mr. R. H. Scott, F.R.S., pre- 
sident, in the chair. 

Lieut. A. Leeper, R.N., was elected a Fellow of 
the Society. 

The following papers were read : — 

(1) ‘A Few Meteorological Observations made 
on a Voyage up the Nile in February and March, 
1885,” by. Dr. W. Marcet, F.R S. The author on 
a voyaye up the Nile from Cairo to Assouan made 
a series of meteorological observations, and in the 
present paper gives the results of those relating 
mainly to nocturnal radiation, and the temperature 
of the water of the Nile. 

(2) „The Mean Direction of Cirrus Clouds over 
Europe,“ by Dr. H. H. Hildebrandsson, Hon. 
Mem. R. Met. Soc. The author has collected a 
number of observations on the movements of cirrus 
clouds over various parts of Europe, and after dis- 
cussing them has arrived at the following results: 
(1) the mean direction at all stations hes between 
south-west and north-west ; (2) in winter the cirri 
come from a more northerly direction, and in 
summer from a more southerly; (3) in winter the 
northerly component is greater on the Baltio and 
the North Coast of the Mediterranean; (4) the 
mean directions of the upper currents nearly coin- 
cide with the mean tracks of storm-centres; (5) 
the upper ¢urrents of the atmosphere tend in 
general to flow away from those areas in which a 
varometrical depression exists at the earth’s sur- 
face, towards those in which there is an elevation of 


pressure. 
(3) „On the Influence of Accumulations of Snow 
on Climate,” by D.. A. Woeikoff, Hon. Mem. R. 


Met. Soc. 
(Jur. Note on the Weather of J annary, 1881,” 
by Mr. E. Harding, F. R. Met. Soc. It will be 


remembered that the weather of January, 1881, 
was remarkable for the prolonged and exceptionally 
severe frost, the heavy gale of the 18th and 19th, 
and the snowstorms. The author has prepared 
isobaric charts for the North Atlantic and adjacent 
continents for January, 1881, and compared it with 
similar charts for January in other years. He shows 
that the severe weather in 1881 was due toa re- 
versal of the normal conditions, the atmospheric 
pressure being high in the north and low in the 
south. 

(5) „Results of Meteorological Observations 
made in the Solomon Group, 1882-84,“ by Lieut. 
A. Leeper, R.N. 

(6) **Graphic Hygrometrical Table,” by Mr. D. 
Gunningham, M. Inst. C.E., F.R Met. Soc. 


A New Hair Dye.—A very recent bair dye, 
and one which is said to be good, is made by dis- 
solving freshly-prepared ammonia-tartrate of bis- 
muth, or the ordinary ecale citrate of bismuth and 
ammonia, in weak glycerine, and mixing this with 
a solution of hyposulphite of sodium in glycerine 
and water, and finally diluting with more water. 


Tue New York Industrial America, in com- 
menting on English and American made axes, says 
the real reason that the latter is preferred by 
colonists and others is on account of the superior 
shape. Its refinements of form are not easily 
copied. The handle is one of the most perfect pieces 
of work human ingenuity has produced, and it 
seems strange that it has not been carefully copied 
by means of the ordinary copying lathe.“ 
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SCIENTIFIC NEWS. 


—— 2 —— 
HE jubilee meeting of the Statistical Society 
was held this week, and was attended by a 
number of representatives from foreign countries, 
Sir R. Rawson, the president, claimed that “ sta- 
tistics might be defined as the science which treats 
of the structure ot human society,” and undoubt- 


edly they do form a very valuable branch of 


knowledge. As M. A. De Foville pointed out, 
however, ignorance, passion, and unscrupulous- 
ness render an instrument of truth the vehicle for 
the dissemination of error.“ Dishonest and un- 
scrupùlous statisticians are the worst enemies of 
statistics ; and it is well, therefore, that there is 
a society in which statistics, which form tho 
bases of arguments, can be calmly examined by 
a dispassionate body of experts. 


At the recent annual general meeting of the 
Marine Biological Association, the report which 
was read stated that nearly 300 persons had 
already joined, and that a sum of over £83,000 
had been collected or had been promised. The 
expenses for the year amounted to only £263. 
Prof. Moseley and Mr. Crisp spoke warmly of the 
services rendered by Prof. Lankester, 
especially in pushing on the work of establishing 
the laboratory at Plymouth. The scheme has 
now been taken up at Oxford, and we may hope 
that it will in a short time become a flourishing 
institution. 


The Astronomische Gesellschaft will be held at 
Geneva on August 19—22, Prof. Auwers, presi- 
dent, and Profs. Schinfield and Seeliger, secre- 
taries, 


Part VIII., Vol. III. of the Journal of the 
Liverpool Astronomical Society contains a variety 
of interesting papers, several illustrations, and 
the index to the volume. The annual meeting 
for the election of officers and council will be held 
on July 25. 


The eighth annual report of the Hackney 
Microscopical Society shows that, although the 
finances are ina not altogether satisfactory con- 
dition, owing to a non-observance of Rule I. by 
a considerable number of members, the society is 
progressing with its work, and attracting notes 
and papers of considerable interest. The report 
contains, amongst others, a valuable paper on the 
Hackney Brook, by Mr. J. Greenhill. 


The Cutlers’ Company of Sheffield will hold 
in July, in the Cutlers Hall, an exhibition of 
handicraft work carried on within the juris- 
diction of the company during the present year. 
The exhibition will show samples of all stages 
of manufacture of hardware and metal goods, 
cutlery taking a very prominent part, and will 
contain also a loan exhibition of the finest 
specimens of old metalwork that can be got 
together for the purpose, and a loan collection of 
old silver of great value. The applications by 
exhibitors already exceed 1, 400. 


The International Industrial and Commercial 
Congress will be opened on the 16th of August 
at Brussels, where technical questions and those 
relating to work and to Industrial property will 
be discussed. The Congress will then be trans- 
ferred to Antwerp for the consideration of 
economical, commercial, and geographical sub- 
jects. 


The most remarkable ride ever accomplished 
on a bicycle was completed on June 19, when 
Mr. H. R. Goodwin, of the North Manchester 
B.C., reached London from Land’s End, and 
made a record of 2,050 miles in 19 days. Leav- 
ing Land's End on June }, he reached John o’ 
Groats in 7} days, and arrived at the starting 
point again in less than 16 days. Thence he 
rode up to London, and arrived as stated on the 
19th, feeling fresh and well. Mr. Goodwin rode 
a 40in. “Facile? a machine which long ago 
established its claim to be a first-class and safe 
roadster. 


The Engineer says: — Complaints are con- 
stantly being made by passengers using the 
Great Northern trains running on the Metro- 
politan Extension of the London, Chatham, and 
Dover Railway. They complain of being forcibly 
thrown from the curriages as they are stepping 
to the platform by the sudden recoil of the 
brakes. A considerable period elapses between 
the stoppage of the train and this recoil, and 
hence even the most careful passengers are liable 
to be thrown as oT step from the footboard. 
Several passengers have been thrown in this 
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way, and insult is then ‘added to injury by their 
being told to be more careful. 


At a public meeting convened last Saturday by 
the Royal Academy of Music, and presided over 
by Sir G. Macfarren, it was resolved “that it 
is desirable to fix a standard for musical pitch 
throughout the United Kingdom which may 
accord with that of other countries; and ‘ that 
steps be at once taken for securing the adoption 
of the standard pitch in the principal orchestras ; 
and also, if practicable, by the regimental and 
other bands of the British Army. Another reso- 
lution appointed a committee to carry out the 
previous resolutions, the following being re- 
quested to serve :—Mr. R. H. M. Bosanquet, Mr. 
A. J. Ellis, Mr. Hipkins, Dr. Pole, Dr. W. H. 
Stone. Mr. Walter Bache, Mr. Utto Goldschmidt, 
Mr. Henry Holmes, Dr. Hopkins, Sir G. A. Mac- 
farren, Mr. Walter Macfarren, Mr. Patey, Mr. 
Sims Reeves. Mr. Sainton, Mr. Sintley, Dr. 
Stainer, Mr. Van Biene, Mr. A. C. White, Mr. 
Bruzaud, Mr. Blakeley, Mr. Willis, and Mr. 
Brinsmead. If organs are to be brought to the 
new standard pitch there will be plenty of work 
for builders, even if it is only in shifting the 
pipes to lower the pitch. As to bands, the cost 
of new instruments will be a great obstacle. 


News has been received that the German ex- 
pedition in Eastern Africa has failed completely, 
Dr. Böhm having died at Mua in the end of 
March, last year. His companion, Herr Reichard, 
is safe at Karema, but all the collections have 
been lost. 

The Mexican Government have resolved on 
undertaking a geological survey of the whole 
country, as far as practicable, and they have 
assigned 10,000 dollars for the preliminary ex- 

nses. Such a survey will be of the greatest 
importance to all the mining districts of 
Mexico. 

Writing in the Bulletin Socicté CMimigue on 
the action of bacteria on albuminoids, M. A. 
Gautier says that the poisonous alkaloids pro- 
duced seem to be identical with those gene- 
ra'ly known as ptomaines. He proposes that, 
as they are constant and necessary principles 
in the normal excretions of living organisms, 
and have been detected in the saliva, urine, 
muscular juices, sweat, and also in numerous 
glands, they shou'd be called leucomaines.“ 
They are mostly poisonous, crystalline, and give 
crystalline platino-chlorides. 

It is stated that Dr. Riebeck will next autumn 
commence a second voyage round the world. He 
will visit North America, the West Indies, 
South America as far as Magellan’s Straits, the 
West Coast of America, the Sandwich Islands, 
Australia, the islands of the Pacific, and Eastern 
Africa. Dr. Von den Steinen, who has only re- 
cently returned from an important exploration in 
South America, will accompany him. 


According to M. Witz, the proportion of ozone 
in the atmosphere of Paris last year was in 
inverse ratio to the mortality from cholera. 


Selenium Sunlight Measurer.— M. Morize, of 
Rio de Janeiro, has invented an ingenious selenium 
apparatus for measuring the relative intensities of 
the rays of the sun at different altitudes above the 
horizon. It consists of a selenium cylinder prepared 
according to the plan of Professor Graham Bell, 38 
discs of copper being insulated from each other by 
emaller mica discs, and the edges filled in wi 
selenium. It is insulated by glass supports inside 
a glass envelope, from which the air has been ex- 
hausted. The vessel is elevated in a place where 
surface reflection does not reach it, and the axis is 
placed el to the axis of the earth, so that the 
rays of the sun fall normally on the selenium cell, 
and illuminate the same surface. Its position can 
be altered to keep up this condition from day to day. 
A constant current traverses the selenium and a 
galvanometer in circuit with it. 

Koumiss.— The following is said to bea good 
recipe for the preparation of koumiss: Powdered 
sugar of milk, 100 parts; glucose (prepared from 
starch), 100; cane sugar, 300; bicarbonate of 

tassium, 36; common salt, 33. Dissolve these 
ingredients into 600 parts of boiling fresh whey of 

, allow the solution to cool, then add 100 parts 
of rectified spirits, and afterwards 100 parts of 
strained fresh beer yeast. Stir the mixture well, 
and putinto half pint bottles. The botties must be 
well corked and kept in a cool place. For the pre- 
paration of koumiss add five to six tablespoonfuls 
of this extract to a quart of skimmed, lukewarm 
milk, contained in a bottle of thick glass, cork well, 
keep the bottle for half a day in a moderately warm 
room, and afterwards in a cool cellar, shaking 


occasionally. 
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LETTERS TO THE EDITOR. considered applicable, but that the cluster was both | was almost equal to the comes to 53. They used a 
bright rae beautiful, 5 the P Ta aT In 15 15 in the ewe numbe ae 
DIEE 3ł1n.) I employ is less the aperture o .| Mr. y Williams gives the colour as 
VVV Webba telescope. My first observation of it was | yellow, bluish,” in 1880, with 5łin. Calver. I have 
e TRE be ae wp as . obtained on the 10th May. I used powers of 45 and | obtained several observations of this star, which are 


145. I entered, Large and splendid: like a 
comet; and with blazing centre. It is difficult to 
understand how Mr. Webb could say, ‘ Not very 
bright 3 ,4,in.’ Brighter and larger than M 94, Can. 
Ven., with which it was compared. It forms an 
isosceles triangle with two small stars.“ Conditions 
on this occasion were not at all good. On the 14th 
it was quite plain; bright,“ despite the fact that 
dawn was commencing, aud the sky hazy. On the 
17th I wrote, Bright; though it did not seem quite 
ao bright as before. The sky was beginning to 
brighten, and definition was poor. 

Since writing the preceding, I have learnt the 
heavy loss astronomy has sustained in the death of 
Prebendary Webb. I am sure all will heartily 


4B communications should be addressed to the Eprroz 0j 
ke Neri Macuamio, 882, Strand, W.O. 

AU Oheques and Post-ofica Orders to be made payable tc 
J. Passmonms EDWARDS. 

% In order to facilitate reference, when 
speaking of any letter previously inserted, woitl oblige by 
mentioning the number of the Letter, as well as the page ov 
which i appears, 


everyone write what he knows, and as 
a and that not in this 
er su : For such a may 
knowledge and 5 the 
mature of such a person or such a fountain, that as to 
things, knows no more than what everybody does, 

and yet, to keep a clutter with this little pittance of his, 


. i V Shope in Me agree with what F. R. A. S.“ says on p. 300. No 
. b. y donyo Rhett lone, probably, has done so much for amateur astro- 


nomers, even in England—where astronomical re- 
search has been so much and so successfully prose- 
cuted by amateurs. He was, too, an astronomer in 
the truest sense of the word. Everything he wrote 
showed how unaffected was his pleasure in his 
favourite pursuit, and showed also how fully he 
realised the true nature and object of that pursuit. 
The most apparently trivial detail and circumstance 
has its beauty and its value for him; he rejects 
nothing as insignificant ; yet he never subordinates 
the end, the attainment of a realisation of the 
constitution aud mechanism of the universe, to 
the means, the registration and discussion of the 
detailed facts. I think that herein, and in the 
feeling of the vastness, the unity, the mystery, and 
the beauty of the heavens, which pervades his 
work, lay the secret of much of its influence. Of 
course, the detailed facts of the science, and its 
technicalities of detail and expression, are essential, 
are the indispensable material out of which it is to 
be built up; but they are not the science itself, 
and it was Mr. Webb’s good fortune so clearly to 
recoguise their true importance as to accord them 
their full value and their proper place, neither de- 
preciated nor exaggerated, in the vast and match- 
less structure of the science. 

Ou p. 280 of Celestial Objects’? it is said, con- 
cerniug 12 Coma, that it is ** 14° s.p. 16, the ‘lucida’ 
of the constellation.” Upon what authority does 
this statement that 16 Comm is the “lucida” 
of Coma Berenices stand? For whether we include 
in the name Coma Berenices,“ the whole constella- 
tion, or restrict it to the lovely asterism from which 
the group derives its name, 16 Come certainly 
cannot be called the lucida now. Argelander 
makes 3 Coma mag. 4, and the brightest star in the 
constellation. Heis makes B and y the brightest 
stars, making them equal, and the mag. 4 — 5. 
Argelander aud Heis agree in their estimates of 
16 Come, making it mag. 5. So far as the results 
of my own observations go, y is the “lucida ” of 
the group itself. On May 18, 1884, I made it, with 
opera-glass, 4:5, and called it, with 45 on 3zin., 
‘ruddy orange.” The next evening I estimated it 
again, and made it 4°6. On June 18 I made the 
following sequence and estimates of colour. I used 
y Comm as the standardat 4'5. The mags. in the 
last two columns of the following table are Mr. 
Es pin 2, and are taken from the L. A. S. Proceed- 
ings II. page 65. 


— . — 


16 OYGNI AND PAIR IN FIRLD— ai 
CANORI-—a DRAOCONIS—5:3 OPHIUCHI 
AND STARS IN FIELD—M 53 COM.2Z 
—THE LATE PREBENDARY WEBB— 
16 COM. - OPTICAL. 


[24390.]—In mentioning the fact that in the 
imm diate neighbourhood of the wide pair formed by 
48 Cygni and P XX. 243, there are two similar 
but smaller pairs, Prebendary Webb says: The 
student will meet with many inexplicable arrange- 
ments of this character in crowded fields.” In 
speaking of 16 Cygni, Mr. Webb makes no mention 
of the circumstance that there is a pair in the field 
which to a considerable extent illustrates the truth 
of the remark quoted. 16 Cygni is itself a beautiful 
object. I observed it for the first time on the 17th 
September last, with 45 in my 3}in. (o.g. by Wray). 
Both stars were yellowish, but B was noticed to be 
dusky. A was found to be 02 mag. above B. 
The pair in field referred to above was observed, 
and noted in these words: “An exactly similar, 
but fainter, pair in field, following.” On the 2lst 
I saw 16 Cygni again, and confirmed these observa- 
tions. On November 27th I made another observa- 
tion. Both seemed pale gold, but B somewhat 
dusky in 5 with A. A was a little 
brighter than B. The pair in fleld was again ob- 
served, and the f. star was found to be the brighter. 
From ‘‘ Celestial Objects” we find that the differ- 
ence between the components of 16 Cygni was 
found by Struve to be 0'2 mag.; but that the 
difference between them, according to Smyth, is 
half a magnitude. A suspicion might therefore 
arise that one of the stars, probably the smaller, is 
variable; but from the observations given in 
“‘ Celestial Objects“ by Mr. Webb himself and by 
Mr. Franks, it is evident that the relative brightness 
of the components has been for a long time the 
same as it was found to be by Struve, and it will be 
noticed that the observations given above show 
that the difference between the stars last year was 
just the same as what Struve found. Perhaps Mr. 
Sadler will say whether or not both the magnitudes 

iven by Smyth are taken from Piazzi, or whether 

e magnitude of B was estimated by Smyth 
himself. 

a! and a? Cancri.—I think I can clear up Mr. 
Holmes’s difficulty. The star called d Cancri” 


in the appendix to Celestial Objects“ is at; but Acti- Oper 
Mr. Webb seems to have omitted the small“. Star. Mag. Colour. Arg. Heis. nic. iaa 
I presume the small 2 has been omitted because —— . g 

the star is simply called a in Proctor’s Atlas. Como - | 

al is commonly known as 60 Cancri,” and is 30 14 | 5-1 Reddish cast 5-4) 5 | 6:05| — 
marked in Proctor. 60 Cancri is B 212; and it iss 16 | 4-9 — 5 5 495 490 
275 in Mr. Gore’s recently issued and most valuable] 13 6'1 | Yellowish 5 6-6 5 00 530 
„Catalogue of Suspected Variable Stara.” There] 12 | 5:0 Pale yel. orf 5) 5 | 5:00] 4:90 
seems some reason for believing it variable; for | palo orange 

while the D. M. mag. is 5-8, Webb and Birmingham 17 | 49 ‘Yelsh. white 5 6-6 4:89 | 480 
both found it 8 mag. In 1877 and 1878 Mr. Gore 2] |52 — — — |520] 550 
found it equal to 45 Cancri (which was the same 18 5˙5 — — — 5:52 | 5°60 
brightness as that which Sir Wm. Herschel had | 

found it to have); but in 1883 he found it to be! — 

“two steps less than 45.” The colour given by} The magnitudes of 21 and 18, according to Arg. 


Birmingham was pale orange red.” I observed 
it twice within the last few months for colour; but 
although I did not estimate or record its mag., I 
may say safely, I think, that it was not fainter 
than 6 mag: On Jan. 11, I called it “light 
orange,” aud on February 9th “ orange.” 

a Draconis. —Under this star, Mr. Gore, in his 
work referred to above, quoteg this from Smyth: 
J have had this in view many times, and always 
looking like a small third, though Baron de Zach 
but shortly before classed it 2-3? Could Mr. Gore 
or Mr. Sadler give me Smyth’s authority for this 
statement, and any additional information concern- 
ing Baron de Zach’s observation referred tof If 
de Zach was right, the star must have brightened 
very appreciably after the epoch of Pigott's 
obeervation. 

In describing M. 53 Comm, Prebendary Webb 
says, Not very bright, 3,’;in.’”” I was much sur- 
prised in examining this object, for the first time, 
recently, to find that this description could not be 


and Heis, are not given in Bazley’s “Stars in 
their Courses,” from the table in which I have 
taken these comparative estimates. Just now I 
have not access to any other authority. If, there- 
fore, 16 Come was ever the brightest member of 
this beautiful group, it must surely be variable, 
uuless,. indeed, Comes has increased in bright- 
ness. y is 15 Come, and is 3 279. It is called by 
Schmidt ‘‘deep golden yellow.“ Its mag. in 
“D. M.“ is 4:7. 

53 Ophiuchi and Stars in Field.—53 Ophiuchi is 
an exceedingly pretty object. There seems to be 
some difference about the colour of A. Smyth’s 
colours are ‘‘ greyish; pale blue; but Webb adds 
—‘* Dawes, 6, light yellow. so Franks 1876.” Ina 
valuable letter in ‘‘ Ours,” for Nov. 18, 1881, en- 
titled “Star Gazing,” Messrs. Read and Sadler, 
say: “A, pale yellow; B, pale blue.” They 
add: According to Smyth there are two 
8 mag. stars following, the south one of which 
seemed very much fainter than the other, which 


given below. I sup that Smyth's 8 mag. stars 
are the two stars lying s.f. in field, and marked C 
and D in the following diagram. It will be noticed 


that while my observations of the colour of A agree 

with the majority of those given above, I have 

always observed B to be either ‘‘lilac’’ or 

66 purple.“ 

Date A B Power 

1883, July 17 Light Yellow Lilac. Assum- 145 

ing A at 5-6 
(2. 's mag.), 
estimated B 
at 7 4. 

27 Light Yellow Purple 

„ Aug. 3 Yellow Purple 8:0 + 

1884, Aug. 29 Pale Yellow Lilac 

Of thetwostarss./. the northern 
one is much the brighter. 

„ Sept. 13 The two stars s f. are certainly 
not both 8 mag. The N. one 
is distinctly brighter than 
the comes to 63, and the 
south oneis distinctly fainter 
than the comes. 

„ Oct. 15 Many stars in field. The two 
nearest s f. are very unequal 
in mag.—the N. one 7 mag., 
or so; the S. one, not more 
than 9. 

1885, June 8 C is certainly above. the comes 
to 53, and D as certainly 
below it. There is at least 
1} mag. between C and D. 

9 Light yellow. Lilac. 
Confirmed last night’s ob- 

servations of C and D. 


Perhaps Mr. Sadler, F.R.A.S ,’’ or some other 
astronomical correspondent, can give further in- 
formation about these stars. 

With reference to what Mr. Sadler says on p. 276, 
concerning the dividing by Dawes of n Corons 
with a 34in. when the distance was only 0:88, I 
would like to ask if Dawe’s formula was not in- 
tended to apply to six · magnitude pairs, aud whether 
the circumstance that both the components of 
n Corovæ are brighter than the sixth magnitude 
may not have a bearing upon the matter? I would 
also like to ask whether the distance Mr. Sadler 
names (0:85”) is an actual measure, or was obtained 
by calculation—and if the latter, whether the theory 
of » Coron is so thoroughly understood that cal- 
culation based upon if may be relied upon 
implicitly ? ; 

Upon p. 277, Beta says, speaking of the tele- 
scope employed by F R. A. S., “Hw o.g., how- 
ever, is probably no larger than mine; for although 
I called my telescope a 4in. for brevity, it has a 
clear aperture of that diameter, and the o.g. must, 
therefore, be about 4zin.“ I would like to inquire 
concerning this remark, whether it is not founded 
on a misconception. Is it not the case that the 
aperture“ assigned to a telescope is almost in- 
variably the ‘‘clear aperture’’? I presume, for 
instance, that when F. R. A. S.“ says that his tele- 
ecope is“ a 4 zin. Dallmeyer,“ he means. that its 
clear working aperture is 4ġin., not that its total 
aperture is 4 in., and that, therefore, its clear aper- 
ture is something less. If this beso, ‘‘ Beta’s’’ 
criticism must be founded on a mistake. 

Glasgow. 8. Maitland Baird Gemmill. 


” ” 


145 


45 


145 


99 97 


B. 607. 


124391. Tuis red star, which is No. 683 of my 
catalogue of suspected variables, seems worthy of 
further attention. It was rated dm. by Heia, and 
was measured 467 at Harvard (H P. 3935), but 
was estimated only 7'5 by Burton in 1876. A re- 
mark of Sir W. Herschel’s in the Philosophical 
Transactions for 1873, evidently refers to this star. 
He says: Near Lacerta’s tail-end is a star of be- 
tween the 4th and 5th magnitudes, not mentioned 
in Flamsteed’s catalogue, though the let Lacertæ, 
not far from that place, is recorded. It is so easy to 
be seen with the naked eye, and in a spot where but 
few of that magnitude are near, that we can hardly 
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account for its being omitted if it had been visible to 
Fl. Its colour is pale red.” This remark of 
Herschel’s seems strongly in favour of variability, 
as it shows that the star was probably faint at the 
date of Flamsteed’s observations. he star is 
identical with 7765 B. A.C., and lies about 2° north 
of 1 Lacertw. J. E. Gore. 
Ballysodare, co. Sligo, June 20. 


THE CASSEGRAIN. 


24392.]J—Ir seems fruitless to appeal to the 
mathematicians. Neither Mr. Wassell's letter nor 
my own has elicited the slightest response, or, I 
fo the problem is too hard a one even for 

ambridge wranglers. 

I think Mr. Edmunds’s letter comes very apropos, 
for, speaking of such mathematicians as I bave 
met, I have found that, though familiar with all 
the mtricacies of the higher branches of the subject, 
they seemed quite unable to apply their formula 
and deductions to any practical use. 

Thus I do not doubt that amongst the readers of 
the E. M.“ are many who have given much at- 
tention to optics as a theoretical subject, yet are 
quite unable to work out this question of the curves 
for a Casseprain or a Gregorian. Even our talented 
correspondent ‘t Orderic Vital,“ though thoroughly 
at home in every point of the theory of the acbro- 
matic object-glass, has shown himself unwilling to 
tackle tuat of the compound reflector. Dr. Royston 
Pigott, too, having made a beginning, seems to 
have broken down halfway. Wul no one come to 
the rescue? A. 8. L. 


HIGH-POWER OPERA AND FIELD- 
GLASSES (AND BINOCULAR TELE- 
SOOPES). 


124 593.]— Ox return from a visit to Paris, I 
availed of the invitation contained in the trade 
advertisements inserted in the “E M ’s’’ cf 5th and 
12th June, to compare the so-called English instru- 
ments—the result of 30 vears’ experience —with the 
new Freuch-made high-power glasses. 

I found an excellent, clear, large field glass, 
power 6, price, in aluminium, 11 guineas, which 
compares with the small field rather lighter French 
glass, power 7, price, in aluminium, £4 2s. I also 
found a very good smaller glass, power 5, price £5 
in brass, which compares with the rather smaller 
French instrument, power 4, price £2 10s. in alu- 
minium. There was, of course, nothing to approach 
the 10 power at any price. 

I should warn your readers against the remarks 
of “ Experience ” (letter 24285, p. 275), and G. R. 
Baker (letter 24318, p. 302), in so far as they 
suggest that high power means necessarily loss of 
light, and that the binocular telescope may com- 
pete with the 10-power French Galilean glass. 

I saw in Paris a beautiful specimen of the 15in. 
binocular telescope, power 22, price £12 in alumi- 
nium; but the French makers admitted that it was 
useless afier dark. To make perfectly sure, how- 
ever, three days ago I took to the Albert Hall a 
10-power French glass and a new 14hin. binocular 
telescope which a friend had just purchased of the 
house now trading in the name of Ross for £18, in 
aluminium. At 5 p.m., by daylight, the 22-power 
telescope could not distinguish a person’s features 
at the opposite end of the hall, for want of light. 
By night it could show nothing at all; whilst the 
10-power showed everything perfectly by day aud 

ight equally well. 

xcellent us the binocular telescopes now are, and 
delightful as they are for telescopic use in the open 
with plenty of light, they are not to be mentioned 
in the same day with the high - power Galilean glats 
for general use. The four-lens eyepiece is fatal to 
them on the ground of absorption of the light. 

There appeurs to be some desire to attempt to 
persuade the public—as an apology for low powers 
—that (as G. R. Baker expresses it) ‘‘ glasses are 
required primarily to give extensive views of land- 
ecapes or groups on a siage,’’ forgetting that whilst 
there is uo possible excuse for such a statement 
when it comes to be examined, there is, on the 
contrary, every reason why, with very rare excep- 
tions, a maguifyivg glass should magnify as much 
as it can be made to do without losing light. 
When once the public learns that high powers can 
be had, the determination to possess them is uni- 
versal. One of our readers wrote from San Fran- 
cisco for them : he was in the trade, and understood 
it well. Another was a Royal Engineer in the 
Afghan Boundary Camp at Quetta, who wrote he 
would gladly sacrifice some tield for more power, 
as they had no glass over four power in all the 
camp! 

Oa n how a glass might be forwarded to 
Quetta, I learnt that 16 glasses were going out that 
Week, and that the benighted War Oflice authorities 
had ordered them of four-power only, again. The 
Paris maker told me last week that the Russians 
had taken all the high-power glasses he had offered 
them, including the ten-power models. 

It still remsins to arrange for the supply in 
London. Necessarily disgusted at the treatment 
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279), I would gladly 
natural suggestion follo 


act on the Editor’s very 


wing that paragraph. 
Moatmartre. 


AUTOMATICO MUSICAL INSTRUMENTS. 


[24394.]-—RErLYING to the letter of Thomas 
Pugh (page 348), I should say his valour has out- 
run his discretion in attempting so large an instru- 
ment, more especially as he has constructed it on 
the principle of using the paper itself as the valve, 
which requires a much wider band than when the 
paper serves only as a stencil. 

On the latter system the width of the perfora- 
tious would not exceed in., and the spaces between 
might be the same, thus making the “ gauge” 
zin. centre to centre of holes. Allowing for 
margins, this would bring the five octaves within a 
width of 23in. instead of tlin. as at present. 

In order to get the levers this distance apart, it 
will be necessary to rearrange the windchest, and 
put the lower reeds alternately in two rows, 80 as 
to get the channels aud pallets of suflicient width ; 
the higher notes can be got into tho g; in. space. Mr. 
G. Fryer has again and again promised, and 
equally often broken his promise, to send a sketch 
ot the mechanism of the ‘‘ Organette,’’ which I 
think is somewhat simpler than that of the 
„Organina'“' described by myself; but either of 
them would serve asa model for Mr. Pugh to work 
from in altering his instrument to the stencil-plate 
principle. 

Mr. Wenham’s tune - bands are only 9in. wide; 
but all such instruments as the Pianista are 
very complex and delicate, and require greater ac- 
curacy of workmatship thau such as the Or- 
gunette’? or Organina.“ If, however, Mr. 
Pugh likes to try his hand at one, there is a drawing 
wi one of tho “E. M.'s” of a year or two 

ack. 

The ‘Cabinetto,’? notwithstanding its high 
price, only contains, I think, 16 or 17 reeds, and au 
imperfect scale to which all the tunes have to be 
adapted. 

r. Pugh's roll of 600ft. rather takes one's 
breath away. Has he estimated the labour of 
punching the holes, and the length of time it will 
take to “grind”? such a leugth through the 
instrument ? A. 8. L. 


NITROBENZOLE FOR ENTO- 
MOLOGISTS. 


[24395.]—Mosr insect collectors have some pet 
poison wherewith to ehorten the lives of those 
iusects which, like the Lepidoptera, are given to 
knocking off their delicate scales if allowed to live. 

Prussic acid, or to speak more exactly, potassium 
cyanide, under a stratum of plaster of Paris is very 
efficacious and cleanly, and in careful hands is all 
that can be desired; still, the cyanide is a fearful 
poison, and young people (and many of our insect 
collectors are very young people) are apt to he 
careless. 

I have found that a plug of plaster of Puris at 
the bottom of the killing bottle,“ if saturated 
with nitrobenzole, is quite as efficacious as when 
prepared with potassium cyanide, while the nitro- 
benzole is not a dapgerous poison. 

8. Bottone. 


THE CALORIE OR FRENOH THERMAL 
UNIT. 

[24396.)—‘‘ Tupar KAIN ' (letter 24191) was 
certain!y moved by a good intention when he wrote 
his lines on this subject, butalthough there is truth 
in them—to use his own expressions — unless cor- 
rected, they will lead to serious errors.“ True, 
what he calls the British thermal unit, which ought 
to be called German, as Fahrenheit was a German, 
is one pound of water elevated in temperature 1° 
Fahr. True, also, the Centigrade thermal unit, 
which might be called Swedish, as Celsius, its 
creator, was a Swede—not a Frenchman -—is one 
kilogramme of water elevated in temperature 1° 
Centigrade. True, again, that the division in 100 

rts of the temperature, from melting ice to boil- 
ing water, represents 180° Fahr. Thus far, Tubal 
Kain ” is right ; but he is wrong when he says that 
the degree Centigrade equals 1:80° Fabr. He cer- 
tainly forgets that the two thermometers have not 
the same starting point. The zero Centigrade is at 
32° Fahr. How, then, will he calculate the tempe- 
rature in Centigrade degrees of, say, 16° Fahr., with 
the proportions of 1:80? Boiling point being 212° 
Fahr. is 100° Centigrade ; 212, divided by 1-80, will 

ive 117°7 instead of 100. 61° Fahr. = 17-7 Centigrade. 

11 you multiply 17.7 by 1 80, you will find only 

32:4. Blood-heat is 37° Centigrade, which x 1°80 = 

66:60, instead of 99 Fahr. Text- books give several 

means of converting these degrees into one another. 
Ch. Rabache. 


GLASS DISOS FOR SPECULA. 


[24397.]—MR. WIGMORE, of Melbourne, appears 
to have overlooked the fact that I gave in these 


which G. Dickson and others received (24284, page columns, a few volumes back, two or three addresses 
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where the above might be obtained. I am quite 
sure he might ery! intrust his order and cash to 
Messrs. Chance, of Birmingham. They supply pro- 
perly annealed discs at a somewhat lower price 
than the Northern Plate Glass Company, of New- 
castle-on-Tyne; but the cheapest source of any I 
know was a Mr. Scott, of Sunderland, a contributor 
to this paper. Unfortunately he has lately died, 
and I do not know whether they can now be 
obtained. These were cast with a concave curve, 
not perfectly regular, but it would save some labour 
in the rough grinding. 

Messrs. Chance could supply you with an 18in. 
disc, 2sin. thick, cost £5 to £6; a 12in. disc, 2in. 
thick, would cost about 25s.; and a din. disc, 1}in. 
thick, about 10s. A 2tin. cube of glass (ordinary 
cast plate or crown quality) weighs Ilb. 7oz.; and 
from this you can easily calculate the weight of any 
size disc if you know the thickness. With a view 
to render you the most material assistance, I have 
written to Messrs. Chance, giving your name, 
address, and requirements, and asking them to 
write to you direct. 

If I caa obtain any further information, in a 
week or two I will write again to the E. M.; but 
if you are desirous of losing no time, you might 

uite safely, I am sure, send Messrs. Charce a 

O O. for 30s. or £2, with the order fora 12in., 
and asking them to pay freight and insurance at 
their discretion, and send you the balance by letter. 
Let mo advise not less than 2in. in thickness, and 
23 in. or 2Łin. would be better. Iam sure that we, 
on this side, will be glad to hear from you again. 

Ramsgate. i J. G. 


A NEW TELESCOPE FOR GREENWICH 
OBSERVATORY. 


[24398 ]—Wrrn reference to the letter of Mr. W. 
S. Franks, p. 347, and the remarks of “ F. R. A. S.” 
on p. 346, 1 presume thoss gentlemen are by this 
time aware that it has been decided to make a 28in. 
equatoreal for Greenwich, in accordance with the 
suggestions of the Astronomer Royal, which I 
append as taken from his report :—‘ The aperture 
of our largest refractor (124in.) is too small to 
allow of our observing successfully with the 
spectroscope any but the brightest stars, and though 
the Lassell reflector is somewhat more powerful, 
its mounting and clock-work are not adapted to 
carry a heavy spectroscope with the necessary 
steadiness and acouracy of motion. The firmness 
of the mounting of the South-east equatoreal and 
the perfection of its clock-work would make it 
peculiarly suitable for this class of work if it carried 
a much larger object-glass. After careful consi- 
deration of the conditions, I have satisfied myself 
that an object-glass of 25 in. aperture and of 28ft. 
focal length could be mounted on the South-east 
equatoreal, in place of the present object-glass of 
less than half that aperture; and I have ascertained 
that Mr. Grubb would be prepared to undertake 
the construction of such an objeet- glass with a tube 
suited to the special requirements of the case, so 
that the telescope would be equally available for 
eve-observation or for use with the spectroscope. 
With Mr. Grubb’s assistance, I have prepared a 
model showing how this may be arranged. While 
a large refractor is required specially for spectro- 
scopic observations, it seems desirable also on other 
grounds that this Observatory should possess an 
equatorially mounted telescope comparable with 
those of other first-class observatories, so that we 
may no longer be prevented by deficient optical 
nienus from obtaining complete series of observa- 
tions of comets and faint satellites.” 

I understand that it has been decided to carry 
out the suggestions above named, and that Mr. 
Grubb will at once set about the work. S. B. 


SAVAGES, WILD GRAIN, &c. 

(24399. ]—Havine had exceptionally good oppor- 
tunities of learning something about these degraded 
rempants—as some call them—I cannot help 
advising all who really desire to learn something 
about the past to study carefully E. B. Tylor’s 
% Anthropology.” It is wonderfully reliable on alk 
matters hereto relating. ; 

I have been now over 20 yearsalongside the 
Nogas, Singphus, Miris, Mistimis, Abors, Akas, 
and the first-class savage tribes that surround 
Asam, and among whom there are neither coins, 
architecture, nor literary remains, the usual sources 
of history; nevertheless, there are many clear 

roofs that the history of these races must extend 
back for an immense period, and that they have 
always been savages. 

They are the remains of the races that once 
covered the whole of India ere the Aryan invasion, 
somewhere about 3,000 B C., drove them right 
and left to the hills, and ama!gamated with some to 
form the Sudra out- caste staple of the people. The 
names given by these ‘‘ Pre-Aryans’’ to the rivers 
are thick all over the maps, and customs that show 
a common origin, iu the far past, are seen anne 
races whose languages are now quite differen x 
except in numerals and such, which seldom chang} 

Oue singular custom common to all these 
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races, illustrates the original sexual liberty that |that method in conjunction with a remontoir 
existed ere marriage by capture gave a man right | (Fig. 11, e is the pin on pendulum rod), in my 
specification 191, A D. 1877, of which I inclose a 
I also send another arrangement of the 


of private property in a woman. 


The boys and big lads and single men have to | copy. 


sleep in large houses away from their parents, and 
also the girls in other houses, and I may say that 
morality begins with marriage. They see no harm 
in it, and when married are far more faithful than 
so-called civilised natiens.“ , 

I have got the history in outline of one group of 
tribes back to about the year a.D. 1400. The languages 
of all are monosyllabic and limited; we know as 
little about ‘hem as they know about us; they read 
nature like a book, where we are blind, and fatten 
where we should starve. Comparative philology 
and anthropology will eventually show who they 
are, and where from. They seem a mixture of the 
yellow Chinese, on one hand, and the Dyak 
ro ea on the other; developed slowly all over 

uthern Asia. 

The vast amount of valuable information that 
lies buried here as to the past, people have no con- 
ception of, nor have anthropologists even, and few 
men here bother their heads about it. 

As to wild grain, and its survival in a state of 
nature, we have here some five or six allies of rice 
alone, as common grasses. Surely those who consider 
the grains, vegetables, and animals we now use as 
specially created for us, forget that hundreds that 
are now useless may yet be indispensable. All 
nature is before us, if we only knew how to use it— 
animals, vegetables, and minerals. 

The day may not be far distant when posterity 
will pity our practice of getting food from the 
present natural sources: it may be made syntheti- 
cally. As it is, our loaves do not grow on trees, 
nor 1 pogar found like sand ; compared to savages 
our f is already highly artificial, and proo of 

Progress. S. E. Peal. 


TEST FOR PLATINUM. 


[24400.]-—WHILE analysing a mixture of salts a 
few days ago, I came across a very delicate test for 
3 which may be of interest to your readers. 

to avery dilute solution of platinic chloride, a 
little potassium iodide solution is added, a rose-red 
colour is observed, which deepens in shade on 
standing. In stronger solutions the KI gives a deep 
red, almost black colour. If hydric sulphide be 
now added, the red is bleached, turned brown, or 
changed into a brown precipitate, according to the 
strength of the solution. 

The red colour ek for to be due to the formation 

platinate. 


of potassium iodo- 
C. Dampier Whetham. 


HART’S PENDULUM ESCAPEMENT. 


far as giving impulse at the bottom of the pendu- 
lum goes, Breguet did this in 1796 or 1798 (see La 
Revue Chronometrique, Vol. VI. p. 92, or the 
Horological Journal, Vol. XX. p. 4). And there 
are many other arrangements for giving effect to 
the same idea. As regards using a lever escape- 
ment for maintaining the vibrations, I have shown 


your impression o 
would remark that he seems to be s 
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same invention, which I designed some years ago. 


statement made by a correspondent that 

axles mostly break across the webs“; but I contend 
that statistics fully bear out the truth of this state. 
ment. Then, with regard to the question of 
twisting the iron, in order to bring the throws at 
right angles, I may say that at all the several rail- 
way pee pae works in the district I belong to, 
sank * a made in that 1 bee dond 

now way company w 

twisting, although I have worked at the forge for 
the last 26 years. 

I am much surprised at his statement that “Ina 
properly-made crank there is no grain.” Now, I 
argue that the process of welding-up and drawing- 
out the iron naturally brings the fibre to run in 
direction of the length of the axle, and when the 
throw is cut out the metal is cut against the grain, 
and the fibre of the iron forming the webs runs 
crosswise, hence their frequent brea 

In the method of forging, illustrated in your last 
issue, the faults (in ordinary crank axles) caused 
the direction of the fibre, and of being twisted 
would appear to be overcome, if we may believe 
the patentees; but this remains to be practically 
tested. Perhaps other practical men Lehr ys 
their opinions upon this matter. Ww 


` 


[24404.]|—I nave read with much interest the 
letters that have been written on this subject, and 
have been expecting every week to find some men- 
tion of ‘‘Saxby’s method of testing for flaws in 
iron and steel.” I would have sent description 
before, but thought it might be“ ancient history” 
tomany. I do not know if this is the test referred 
to by Iron Crank” ; but anyhow I think it should 
not be overlooked. The following is 
from Pepper's Cyclopædic Science ” :— 

“ It is well known to engineers that it is a most 
difficult and often impossible thing to find out the 
existence of a false weld in a forging, or of a blow- 
hole or honeycomb in an iron or steel . 
Everyone knows that a simple method by w. 
internal flaws and solutions of continuity in con- 
structive details could be easily detected would be 


The nine figures trace the escapement through a 
whole Vikisizion of the 833 and back; but | Of enormous value to the world. Such a 3 
perhaps 1 and 5 will be sufficient to show the idea. | has undoubtedly been discovered by Mr. 8. 


H. M. Frodsham. 


CRANK AXLES. 


(24402.]—I SRE (p. 345) that the Leicester rail- 
way servants are for iron axles. The resolution 
of a meeting of drivers and servants is one that 
must be important, as they are the men who know 
the working part. 

Messrs. Linney and Lawson’s way of making 
cranks with all the fibres in the proper direction 
seems good indeed. Might I ask them if they 
find trouble in making sound welds? 

Perhaps Mr. Casebourne (p. 349) would give 
some more figures from his diary to show if the 
fractures were in the inside or the outside webs? 
Is it found that the axles last longer with two or 
four bearings ? How many square inches of section 
are there in a web, and inacrank-pin? And if 
the N n is, say, 27 tons pe inch, what ought 
the total breaking strain to be? Do your ers 
think the sizə of piston, stroke, and diameter of 
wheels has very much to do with the matter? Also, 
with regard to keys, do keys outside give any 
assistance to the crank and other axles? These are 
some of the matters that suggest themselves to an 

Engine-Driver. 

[24403.]—In reply to Original Lockstitch,”’ in 
the 5th inst. (let. 24321), I 

urprised at the 


Saxby, R.N., who has very judiciously been allowed 
by the Admiralty, during the course of this year, to 
experiment with it in the royal dockyards. 

It has been known for nearly a century and s 
half that when a bar or any mass of soft iron is 
placed in the position of the dipping needle, it is at 
once sensibly magnetic, the lower extremity being 
a north pole in our latitudes, and the upper ex- 


tremity a south pole. The same action, only 
a A takes place in a bar hanging ina 1 — 


very 
direction, the 


„All this refers to regularly homogeneous bars 
of best quality—to bars without any mechanical 
solutions of continuity. With internal flaws, or 
interruptions of continuity, the bar is no rg ot 
regularly magnetic. It has long been known 

a good compass needle, or a good permanent 


Ii G- ĉel 


—— HB WOE 


7 ROUNO 12° LONG 


or mass with flaws, 
tised or y 


other. The delicately-poised magnet of a compass 
t the presence of such solu- 
tions of continuity. 


„Fig. 2 shows the actual results of the test witha 
jin. bar 12in. long, and will illustrate the manner in 
which the compass magnet is affected by the pre- 
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1 SQ 


1 IN 5Q 
BROKE AT 24 TCNS 


l% ROUND 
BROKE AT 28 TONS 


— — — 


% ROUND ANNEALED O p 
BRCKE AT 27% TONS 


- IA ROUND 
SROKE AT 28% TONS 


Bence of cracks, of solutions of continuity, in the | of the res 
show grea 


bar, which is supposed to be lying in 
torial magnetic plane, or east and west. 

Among the experiments which took place in the 
dockyards of Sheerness and Chatham were the fol- 
lowing trials, conducted in the presence of the 
master smiths, the foremen of the testing houses, 
and several of the chief engineers of the Royal 


arnt AA ; 
„Mr. Saxby, for instance, was requested to find 
out the weakest spots in a number of bars, and 
to tie a string, or make a chalk mark, on each 
spot. Immediately afterwards all these were 
pot n the csi N menne N broken. 8 
ry is given ig. 3. soroll is placed where 
the weakest spot was found out by the needle. 
The vertical lines indicate the spots where the | 
several bars broke. 
The smiths of the dockyards seem to have 
properly tested Mr. Saxby’s powers in almost 
every possible way, and most ingenious devices 


o equa- 


were sometimes resorted to for the parposs. For 
example : In the centre of a bar of lin. square 
f iron was welded a piece of 


. 
steel, about bin. long. The needle detected a fault 
at about the centre of the piece of steel. 

‘t Now, Mr. Saxby’s method can detect the pre- 
sence, and negatively, of course, the absence, of 
small or e solutions of continuity. 

It can detect false welds, smaller flaws caused 
by bad workmanship or wear, and, we believe, 
what is commonly termed ‘ crystallisation,’ which 
wiil, probably, at once be generally acknowledged 
to consist iu a disruption or parting of the facets of 


Lar „ arranged crystals of which iron is 
up. 

Sach is “ Saxby’s test,“ as re d by Mr. 
Paget, C.E. As the space I have y occupied 


is so much, I will not offer any remarks of my own 
on the subject just now ; but leave experts to say 
whether or not it can be applied to testiing railway 
crank axles. I believe it can. 

W. Rowland Hart. 


SCREW THREADS. 


[24405.]—THe accompanying tracing is from a 
block of wood in which I have made seven cuts, 
all with the same cutter, but applied to the work in 
different ways. No. 1, 2,-and 3 are horizontal cuts 
taken on the level or line of centres, No. 2 being an 
exact reproduction or counterpart of the cutter, 
which was iteelf placed in the axial plane of the 
work with its spindle vertical. In No. 1 the cutter 
rapier inclined 10deg., and in No. 3 bdeg. to 

vertica]. The other four cuts are all screws of 
Sin. rise in one turn. 

In No. 4 the cutter spindle is inclined 54° 46’, 
that DADE e angle of rise of the bottom of the 
thread, which is 6:65in. diameter, with a rise, as 
before stated, of 8in. per turn. In this case it will 
be observed that the acute angle of the tool leaves 
a sharply defined bottom to the groove, and that 
all the distortion occurs towards the top. 

In No. 6 the spindle is inclined 45°, the mean 

diameter of the screw being 2:66in. with a circum- 
ference of 8in., and rise as before of 8in. Here the 
distortion is divided between the top and the bottom 
of the groove. 
In No. 6 the inclination of the spindle is reduced 
to 37° 42’, that being the angle for a circumference 
of 10°35in. with rise as before of 8in. Here the great 
distortion occurs at the bottom of the groove. 

No. 7 is a repetition òf No. 5, as to angle of 
inclination of spindle; bat with the plane of the 
cutter lowered so as to pass zin. below the line or 
level of centres, which 1s indicated the broken 
line LC. As the figure is a tracing from the flat 
end of the cylinder out of which the grooves are 
cut, Nos. I, 2, and 3 alone show actual cross-sections 


cross-sections 
hereof that a real cross-section of such 
impossible to represent in a drawing as it is to cover | 


€ 


OFF SAME BAR AS D 
NOT ANNEALED 


ive grooves. The remaining four 
widths with the same depth, as real 
ions would do. Imay remind the readers 
ves is as 


— — 


harp 8 for torsion, a tangent at about one half its 
eight. 

The only section needing regard in ordinazy 
screws is tho attachment surface to the shank ; the 
stress on this section is on lines vertical to the 
tangent that bisects the vertical surface of the 
thread : only approximations can be got, butin fine- 
threaded screws the stress and breaking is practically 
simply longitúdinal. 

In an ideal screw and nut, the shear will take 
place on the attachment surface to the screw shank, 
the weakest place. That surface is about 64 times 
the thread’s height less in width than tbat of the 
E and at any point between the two attachment 
surfaces, both threads would have to.be sheared, 
and they have a greater area than the gr pena 

an. 


LOOPED FIGURES BY GEARING. 


(24407.]—I caxxor but be pleased at the satis- 
factory results of F. A. M.’s experiments, and 
I think few will deny the beauty and symmetry of 
the designs transmitted to the ENGLISH MECHANIC. 
Very little credit is, however, due to me, as I did 
not myself invent this method of executing such 
work. All who were subscribers to the ENGLISH 
MxrcHANIO at the time will remember that I merely 
advocated the system originated by the late Mr. 
Gilray, whose lathe I described and illustrated ; 
sating at the time, however, that in construction it 
was clumsy and ill made, owing chiefly to the fact 


that Mr. Gilray was not a very skilful mechanic, 


a globe with flat paper. I have been unable to send 


the specimen screw that I promised to the Editor’s 


office, so I forward instead this tracing of another 


which will probably answer the purpose n N 


(24406. — I RSUSOrrATrER my pen without much 
pleasure as regards the above subject, as it is once 
more its purpose to point out Dr. Edmunds’s de- 


This is geometry si imple, an 
normal section to a bundle of spiral lines has no 
theoretical or other use in any screw calculations. 

Mechanical forces resolve themselves into straight 
lines, and with these straight lines and their vertical 

lanes or normal sections have we alone to deal. 

he normal cross section of a screw thread for 
mechanical p is always cut by a plane and 
has always an elliptic base, and is never a acrew- 
surface nor has ever a screw-line base. 

The use of any normal section for calculation is 
remote. The normal section that assists a lead- 
ing screw to resist torsion is the axial section, that 
being the one ‘‘normal’’ to the transverse stress 
from gear. 

The value of its resistance is its area at one-third 
its height from base. A pure spiral, say of equila- 
teral triangular section, would resist tension, com- 

ression, and shear in a plane normal or vertical to 
tangent at about one-third the height from the 


although a man of unusual ingenuity. I need not 
state that I was written down,” and the whole 
thing ignored or abused. “F.A. M.,“ however, 
took the matter into his hands, and has proved that: 
I was perfectly correct in my estimation of this 
mode of originating loo and rose-engine 
patterns. The system is perfectly sound, an 
that is needed to carry it out is accurate fitting of 
the apparatus, which Gilray was not capable of. 
It does away with the neceasity of costly chucks, 
and the variety of figures obtainable is simply 
endless. O. J. L. 


WHAT IS CREATION? 


[24408.]—Ix letter (24365, p. 345), F. R. A. S.“ 
propounds the above question, and asks me fur- 
ther whether an Albino, born of normally con- 
stituted parents, is ‘created,’ and whether the 
same may be predicated of the descendants of salt- 
water mollusca, when their habitat becomes merely 

ish, or vice verså ? 

I had thought that I had made my contention 
sufficiently clear in previous letters ; but I will now 
try to make it more explicit ! 

In letter (24256, p. 257), I defined “ creation 
as the coming into existence of qualities, either 
physical or mental, which previously did not 
exist. 

Does F. R. A. S.” take exception to this defini- 
tion, or has he simply overlooked it? 

Now, Darwin asserts that natural selection is 
daily and hourly at work, scanning animated or 
organic nature, to see where it can step in, reject- 
ing some forms, selecting others! At the same 
time, he assures us that, unless new forms, which 
natural selection cannot account for, do appear, 
natural selection must remain inoperative. 
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It takes advantage of new and previously non- 
existent forms, only when tbey do appear; but it 
does not explain their appearance. 

I hold that the appearance of such new and pre- 
viously non-existent forms is due to creation,“ 
which, necessarily, is at work as long as we have 
evidence of it, aud I ask F. R. A. S., as I have 
asked evolutionists generally, how otherwise can the 
abrupt appearance of some new variety be ex- 
plained ? 

I do not doubt that many qualities, physical as 
well as mental, morphological as well as physio- 
logical, may remain, through very many genera- 
tions, latent and unexhibited; and that witha change 
of environment, these may appear to a greater or 
less degree, assisted sometimes by creation, in in- 
troducing a really new variety; but, in so far as 
the altered species is not absolutely non- pre- 
existent, it is attributable to heredity by rever- 
sion. 

Albinos, and brackish-water varieties of mollusca 
descended frum definite marine species, may be so 
explained. 

na recent letter, which the Editor had no room 
for, I illustrated the position by comparing natural 
selection to a steam-engine, the boiler of which 
was creation, without which it could not work; 
aud tentatively, to elicit a definition of evolu- 
tion,“ I asked “ Is evolution a steam - engine 
which works without steam?“ 


100 TO THE INCH OF APERTURE. 


24409. Ir is surprising how tenaciously people 
will cling to a mere supposition if it is only bol- 
stered up by the name of science. No doubt work- 
ing hypotheses are useful—nay, almost indispensable 
—in grouping together isolated facts in the endea- 
vour to formulate a coherent and intelligible whole 
which shall satisfy all the known phenomena. And, 
more than this, a sound theory ought to be able to 
indicate the regions where new facts are likely to 
be discovered. Used in this legitimate manner, 
there can be no possible objection to such working 
theories; but there are also theories of a totally 
different character, which do not explain a single 
fact, and which rest solely on a substratum of 
empirical deduction. A fair sample ofsuch, I ven- 
ture to think, is to be found in a well-known for- 
mula (invented by whom?) that the object-glasses 
or specula of astronomical telescopes will bear a 
maximum magnification of 1U0 diameters to each 
inch of aperture. The first weak point in this theory 
is that it ignores altogether the relative illuminating 
power of different apertures, for the one proceeds in 
arithmetical, the other in geometrical, progression, 
and, therefore, there is no constant ratio between 
the two factors. Suppose, for the sake of argu- 
ment, that a 4in. will bear a power of 400 diameters 
under the most favourable conditions. Then a 2in. 
with half the power (200) has only one quarter of 
the light, and an 8in. with double power (800), has 
four times the light relatively. For the best con- 
ditions of vision there must be some balance between 
the two factors of illumination and amplification. 
Sir W. Herschel said, ‘‘Objects are viewed in 
their greatest perfection when, in penetrating 
space, the magnifying power is so low as 
only to be sufficient to show the object well, and 
when, in magnifying objects by way of examining 
them minutely, the space-penetrating, or illumi- 
nating power is no higher than what will suffice 
for the purpose, for in the use of either power the 
injudicious overcharge of the other will prove 
hurtful to perfect vision.” (“ Phil. Trans.“ Vol. 
XC. p. 81.) f 

It is well known that very small telescopes, say, 
of 2in. aperture and under, will not bear a power 
of 100 to the inch under any circumstances what - 
ever: theoretically they should do, but practically 
they break down from want of light. On the other 
hand, some larger glasses will bear more than 100 
to the inch. On several peculiarly favourable 
occasions I have used a power of about 700 
diameters on a biu. aperture without definition 
breaking down; but this limit has never been 
exceeded with the lljin., although the latter 
instrument is infinitely superior in penetrating and 
defining power. 

According to tho Mensuræ Micrometricæ ’’ the 
highest power employed by Struve in his great 
work appears to be about 800. Nor do I believe 
that on very large apertures much higher powers 
can be used to any advantage, the real limit to mag- 
nifying being, as most practical observers are pain- 
fully aware, the atmosphere. Local conditions do, 
undoubtedly, somewhat affect the ultimate result; 
but, go where we may, we cannot escape the 
disturbing effects of that great acrial sea through 
which we must necessarily view all celestial 
objects. Even the Italian and American skies, 
though eminently translucent, are not, so far as I 
can learn, much superior to our own in point of 
steadiness. Yet again, more can be seen with a 
low power on a large aperture than with 
a higher one on a smaller glass. Browning 
says, in his ‘‘Plea for Reflectors” (p. 34), 
that “when working with an 8}in. mirror, 
generally used a power of 210; while latterly, using 


p 


a 12} mirror of equally fine figure, I have nearly | a spirit of assertiveness, but simply place the sug. 


always had to observe with a power of 146. Yet 
with this I see much more than with the 8}, and 
power 210.” Large apertures are certainly more 
sensitive to atmospheric disturbances; but a re- 
ducing stop can easily be applied when necessary, 
and the telescope will even then be more eficctive 
than a smaller instrument of the equivalent full 
aperture. But the value of large instruments does 
not depend upon any enormous magnification 
according to their inches of aperture. For instance, 
does any sane person believe that a power of 2,600 
could be effectively used on the 26in. telescope at 
Washington? The experience of those astronomers 
who are in the habit of using great apertures would 
be, if published, au instructive commentary on the 
fallacy of the 100-to-the-inch hypothesis. Let it be 
distinctly understood, however, that I intend no 
disparagement of large apertures generally. On 
the contrary, I recognise fully their value and supe- 
riority for such objects as are beyond the reach of 
a moderate instrument. All I wish to point out is, 
that mere magnifying is a purely secondary ques- 
tion when compared with the increased penetrating 
and defining qualities possessed by a large aperture. 
Ofcourse, it is the atmosphere which really is to blame 
for these discrepancies; but the atmosphere we 
have with us always, and any reepectably con- 
sistent theory that deals with magnitying it (to an 
equal extent with a celestial object) ought surely 
to take cognisance of it as a modifying factor iu 
the final result. Whether the lunar surface might 
afford such conditions as would irrefragably demon- 
strate the truth of this grand modern theory of 
magnification, I am not prepared to say; nor 
would I care to undertake a personal investigation, 

even with the assistance of the famous Jules 
Verne! All I can say is that my own limited ex- 
perience on this planet leads me to think that the 
theory of 100 to the inch (except within exceed- 

ingly marrow bounds) is scarcely deserving of 
more respect than another well-known aud much- 

abused formula which, from the log. of the 
aperture of any given telescope, deduces the 
minimum star magitude, to two places of decimals, 
that any given observer shall see with it ? 

W. 8. Franks. 


THE BREAKING OF ORANK AXLES. 


24410. —THE method of testing iron bars to 
which your correspondent ‘‘ Iron Crank“ refers, 
page 349, was discovered by Mr. S. M. Saxby about 
eight years ago. He found that when a small 
magnetic needle was passed slowly in front of a 
bar of homogeneous iron placed east and west, the 
needle was not disturbed ; but if the iren were not 
uniform, or contained flaws, its effect on the mag- 
netic needle varied, and the defiection indicated a 
defect in the iron. Mr. Saxby was thus able to 
indicate the weak points in a number of bars, and 
when broken the defects were found to exist. Isaw 
some experiments, and in every instance the needle 
indicated a flaw; but I am not aware that the plan 
was tried for the detection of flaws in axles. 

Last week I gave the mileage of some crank 
axles which had broken upon the Midland Railway. 
The following list shows the highest mileage 
3 by steel crank axles made by Vickers and 

o. :— 


Name or No. of 


Eugine. Railway Co. i Mileage. 
“ Munster ” G. N. of Ireland 547,965 
17 South Eastern 521,246 

251 L. C. and D. 479,515 

1,003 G. S. and W. Ireland! 477,388 

36 Glasgow and S. W. 420,517 

152 M. S. and L. 415,097 

— North London 412,536 

Old 10. R. 2 Maryport and Carlisle! 395,753 
204 L. B. and S. C. 391,115 

65 Great Eastern 376,186 

7 Waterford and L. 360,959 

23 Belfast and N. C. 318,213 

266 Midland 326,102 

14 G. N. of Ireland 319,115 

55 Taff Vale“ 252,938 


With the exception of the Taff Vale axle, all the 
others were at work When the details were compiled. 


The above figures are very useful, showing what 
steel axles can do; but at present there is no similar 
comparative table giving the performance of iron 


axles. 

Through the courtesy of several companies, I 
have lately been supplied with a very considerable 
amount of information which, now tabulated, adds 
to the data upon this important subject. So far as 
these inquiries have at present extended, they 
appear to point to a conclusion that if a steel“ 
crank axle is destined to break, the failure takes 
place at an early period in its life, and that if it 
exist for 150,000 or 200,000 miles there is a great 

robability that it may run a very great distance. 
It will be understood t I do not mention this in 


gestion before your readers in order that the dr. 
cumstance may be considered and further investi- 
gated by them. If the conclusion proves to be 
tounded on sound data it will be important, as in 
such case we shall practically have to wait until 
some of the cranks which bave run an unusual 
mileage ultimately break, which may be a matter 
of several years. 

The question of crank-axles breaking has some- 
times been considered as one of mere “strength,” 
and as steel is stronger than iron, it has been 
assumed (by“ Beginner,” p. 284, for instance) that 
steel must be the best for axles. Now, I contend 
that very many othcr matters have to be considered 
besides tensile strength. An axle may be too stiff 
and too strong, and this great strength amounting 
to rigidity, is the principal cause of its own weak- 
ness. Extra strain and shock are thrown upon it 
by its extra strength, and as it will not give way in 
the least to circumstances, it is absolutely obliged 
to break. It, therefore, follows that an axle must 
be strong, but at the same time contain a certain 
amount of elasticity, and it is not so much a ques- 
tion of simply strength and brute force as of capa- 
bility to resist strains. i 

The Board of Trade returns show that during 
the past four and a quarter years the average mile- 
age of iron axles has been greater than of steel; 
but, on the other hand, the steel axles had fewer 
failures. This fact requires attention to be directed 
to the total axles of each material in use. From a 
list before me I find that on the 3let December, 
1883, there were— 


Iron crank axles..· 6,988 
Steel crank axles ....... . ęꝭ 46,955 
Straight driving axles ............ 1,905 

otal eesees a ee 14,848 


Therefore, when considering the average mileage 
of iron and steel cranks, it must be always remem- 
bered that there are over one thousand more of the 
former than of the latter in use. I do not advocate 
any one material or system; but, on the contrary, 
my object is to fully and impartially investigate 
this important matter with a view to draw out prac- 
tical data and conclusions upon a subject that 
all must admit is not so well understood as it 


should be. 
Clement E. Stretton, O. B. 
Leicester, Jane 20th. 


UNITED ASBESTOS CO.’8 EXHIBIT AT 
THE INTERNATIONAL INVENTIONS 
EXHIBITION. 


124411.]J-Mx attention has just been drawn to 
the remarks in your issue of 12th inst. re this com- 
pany's exhibit in West Gallery. [See p. 315.) | 

You state that our machine, albeit ingeuions, 
might have been omitted with advantage, especially 
as it is shown at several stauds—at Treloar and 
Son’s, for instance. 

You do not state for what reason you would 
admit the others and omit ours, and to me it seems 
that if this rule had been applied to all classes of 
exhibits, a very small space would have sufficed for 
this year’ exhibition, and we should not have the 
large numbers of engines, loome, pianofortes, &c., 
all of which have a much greater resemblance to 
each other than has our machine to the one cited 
by your a f 

lf he will, however, take the trouble to examine 
our machine a little more closely, he will find 2 
considerable difference between the two machines. 

Possibly their greatest resemblance is in the noise 
they make ; but in this they are not singular. 

Those who are practically acquainted with the 
history of the asbestos trade, aud who have not 
been dependent on a manufacturer's catalogue for 
their knowledge of it, will be able to form an 
opinion of the value of your resume. 

Harefield Mulls, June 20th. James Boyd. 


GAS ENGINES. 


(24412.J—“J. K. P.” certainly deserves the 
cordial thanks of the readers of this journal for his 
valuable letter on page 318. He would certainly 
greatly oblige me if he would send for 1 5 
cation a eketch of this little motor. Or if that 
would be eucroaching on his kindness, would he 
communicate with me through the address column f 
By either of the above he would greatly 1 


COMPARISONS OF TIDES MADE AT 
LIVERPOOL AND FLEETWOOD, IN 
MAY, 1885. 

(24413. ]—THE accompanying compari have 
been made as usual, by collating the observations 

Liverpool, with ti 5 


. e 
sufficient recise. 
reporte that from the 3rd of May to the 9th of May 
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COMPARISON OF TIDES FoR May, 1885, ar LIVERPOOL AND FLEETWOOD. 


Error. ere 


Calcula- | Observa- ; 
Date. tion. tion. Wind. Remarks. 
ft. in. ft. in. 
May 1 26 10 26 10 0 29°7 W. and N.W Light 
26 3 26 4 +1 29:6 Calm. — 
2 26 4 26 5 +1 29:5 S.W. Slight. 
25 4 | 25 6 | +2 | 296 S. W. A 
3 | 25 2| 2% 5 +3 (| 296 N.E. Slight. 
23 10 24 3 +6 29:6 N.E. + 
4 24 0 24 2 + 2 296 | N.E. Fresh. 
22 8 23 0 + 4 29:5 N.E. T 
6 | 23 23 1 +1 29-5 N.E. Slight. 
21 8 | 22 0| +4 29-4 Calm. Bar. falling. 
6 21 11 22 1 + 2 29°4 N. N. E. Slight. 
20 5 20 10 + 5 29:5 N.W. Fresh; low bar. 
7 20 10 21 5 + 7 29 5 N. W. Fresh to strong. 
19 7 20 1 + 6 29°6 N.W. Fresh. 
8 20 6 20 7 + 2 29-8 N.W. Fresh. 
19 8 20 2 + 6 29˙8 W. S. W. Fresh to strong. 
9 21 1 21 0 — 1 29˙8 S. W. Fresh. 
20 7 20 6 — 1 29 8 Calm. — 
10 22 4 22 0 — 4 29 ˙8 W. S. W. Fresh to strong. 
22 1 22 3 2 2 29:8 W. Slight. 
11 23 8 22 10 —10 29 9 N. N. E. Strong to gale. 
23 8 23 7 — 1 30:0 N E. Slight. 
12 25 6 24 9 — 9 30:2 Variable. High bar 
` 25 6 25 4 — 2 30°1 S.E. High bar 
13 26 7 26 7 0 30:0. S.E. to 8. Slight. 
2 6 26 5 — 1 29-9 S.E. Slight 
14 27 8 27 8 | 0 | 298 W. N. W. | Slight 
27 6 27 7 + 2 29 8 Calm. — 
15 28 1 | 28 4 | + 3 29:9 | S.W. Slight. 
28 1 28 11 +10 298 N.W. Strong breeze. 
16 — — | = 29:3 | N.W. Strong. 
28 4 | 28 11 +7 298 | N.W. Strong. 
17 | 28 1 28 7 + 6 297 N. W. Strong. 
27 7 27 9 + 2 298 | Slight. — 
18 27 6 27 6 0 29 ·9 N. to N. W. Slight. 
| 26 7 26 10 + 3 29:9 Variable. — 
19 26 3 26 6 + 3 29 9 S. to S. W. Slight. 
26 2 not ob served — | — = 
20 21 8 s y a "= - 
23 6 23 8 +2 29:5 | S.S.E. Moderate. 
21 23 6 23 7 +1 29˙2 W. to S. Slight. 
22 4 22 4 + 0 29°3 Calm. — 
22 22 6 22 7 | +2 29:3 W. N. W. | Moderate. 
| 2-10 | os 1 | es 29°4 W.N.W. | Slight. 
23 22 6 22 5 + 0 29°4 W. | Fresh. 
22 5 22 6 + 1 29°5 W. Slight. 
ö N. W. to N. Moderate. 
23 4 23 6 + 2 29:8 W.S.W. Slight. 
25 23 11 24 4 + 5 29 9 W. S. W. | Slight. 
24 2 41 35 | +3 29 9 W. S. W. | Slight. 
26 24 10 24 9 — 1 298 S. W. to S E. | Slight. 
285 1 28 9 | 44 29 9 S. W. to S. | Slight. 
27 25 4 25 3 —1 29°9 S.W. | Fresh. 
25 6 26 2 | +8 29:7 S.W. Strong; bar. falling de- 
cidedly. 
28 25 6 25 10 +4 29 6 S. S. W. Strong. 
25 10 26 9 +11 29:5 S.W. Strong to gale. 
29 2 7 25 10 +3 | 295 S.W. Strong. 
| 26 0 26 9 +9 29:7 S.W. Very strong. 
30 — — — 29:8 S.W. Strong. 
E a a 1 29:9 S.W. Strong. 
3126 1 25 11 — 2 29°9 W. N. W. Moderate. 
24 11 24 5 — 6 29 9 N. W. to N. Strong. 


the distribution of pressure was chiefly cyclonic, 
but complex, and the ients were slight. In 
the following week, the distribution of pressure 
was constantly changing; but not abnormal. 
Then followed a cyclonic continuance of dis- 
turbancer, some of which were violent; and, 
lastly, a succession of gales from the S.W., the 
effect of which, on the sea-level, was very percep- 
tible. James Pearson, M.A., F. R. A. S. 
Fleetwood, June 8. 


MATHEMATIOS AND PHYSICAL 
SOIENOE. 


(24414.]—Txe true student of physical science 
cannot, I contend, advantageously work by rule of 
thumb; but there are, no doubt, those whose call- 
ing necessitates only a superficial acquaintance with 
registered scientific facts, and who would, there- 
fore, do little better than waste time and endanger 
their worldly prospects by any serious attempt to 
dive deeply into the profundities of advanced 
mathematics. Nevertheless, in simple cases, such 
as I bad in view when addressing my letter to your 
valuable journal, I feel convinced that the reason 
3 each particular process should be clearly set 


The sailor whose knowledge of logarithms, &o., 
consists in being aware of some of the uses of cer- 
tain tables, has this knowledge kept alive by the 
continual working of problems involving constant 
reference to these tables. 

But with the architect and engineer, who should 
always possess a good all-round acquaintance with 
natural philosophy, questions connected with first 


principles sometimes arise which even an everyday 
famiiiarity with text-book formulo would not 
enable him to decide. For such a one a little solid 
mathematical knowledge ought to be considered 
absolutely indispensable. 

It would be indeed well if, in accordance with 
your correspondent Mr. L. Hdmunds’ suggestion 
ase June 19th), some one would publish a well- 

igested and logiocally-arranged mathematical 
course suitable for the general student. For 
geometry we have, it is true, a nd and inimit- 
able textbook; but Euclid’s elements; to which I 
refer, are seldom intelligently expounded, the result 
being that one proposition is but imperfectly 
understood when the learner is required to pass on 
to the next. A teacher should, in my opinion, 
insist upon each figure being drawn with seale, com- 
pass,and protractor, and strictly in accordance with 
the method and order of construction observed by 
Euclid ; and, moreover, all the subordinate pro- 
itions employed in working out a problem should 
repeated during the lesson, which should include 
the graphic proof, and some information about the 
application of algebra to geometry. Instruction 
imparted in this manner is interesting to the young 
mind—the true object of the work is perceived, and 

disagreeable toil becomes pleasant exercise. 

Recte Faciendo Securus. 


124415.J— Mz. Lewis Epwunps (24385, p. 349) 
acarcely meets the complaint. of the writer on 
“ Cramming in Physico-Mathematical Science, 
24362, p. 327. So far from the one letter answer- 
ing the other, they have no sort of relation, and 
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both are perfectly true. It is most mischievous 
work when teachers permit students to merely 
charge their memories with formulm, instead of 
making them thoroughly grasp principles with their 
understanding. In this way dishonest teachers 
may no doubt enable lazy and stupid students to 
gain marks in an examination over those of in- 
telligent, conacientious learners. But the ultimate 
result is that Pona out p. 327, the production of 
addled, stupid brains in the possession of ignorant 
and conceited people put into positions they are 
utterly unfit for. 

On the other hand, in practical and for known 

ific purposes, mere formule may be amply suffi- 
cient without any comprehension of their rationale. 
It is quite true that our ships are navigated over 
the whole world on this principle.“ But why? It 
is known that certain formule applied to angular 
measurements of the positions of the heavenly 
bodies will give us the position of the observer on 
the earth’s surface. By the aid of books easily 
carried, a navigator can do his work accurately, 
although he has no comprehension: whatever of the 
principles of spherical trigonometry or of the as- 
tronomical laws on which the formule are based. 
But then he has only to apply mechanically a 
single formula to a single known case ; his personal 
part of the matter lies in taking the observations 
accurately, and in working out the figures. The 
case is not analogous to that of a student who is 
learning principles which may have manifold 
applications in the future, and who needs not only 
formulæ, but the knowledge how to select an 
apply the proper formula to any one of many 
possible cases. But the captain who knew no more 
of navigation than a few out and dried formula for 
the application of logarithms would be very un- 
trustworthy and helpless in those very probable 
conditions where his books were not available. 
There is another navigation always carried out, 
though usually disregarded, which comes into 
serious use when observations are impossible and 
the formule useless. 

The subject is summed up in the remark I have 
often made, that mathematics are a most valuable 
servant, but a most dangerous master. They are 
invaluable tools of thought: this is Mr. Edmunds’s 
side of the question. They are most dangerous 
substitutes for thought: this is the aspect of 
“ Recte Faciendo Securus.’’ The two are describ- 
ing the two distinct sides of that shield so often 


referred to. 

The student ought never to be itted to use a 
formula in his scientific work until has 
thoroughly mastered the principles and objects of 
his work itself. Sigma. 

REPLIES TO QUERIES. 


— — 


„% In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


(56031.]—Reservoirs (U.Q.)—Your query is 

vague. Are your tanks vertical, like a bucket, 

or horizonta), like a Cornish boiler? Is there not a 

mistake in the wording, which speaks of the pres- 
sure outside the tanks ?—GLATTON. 


(56039.]—- Explanation Wanted (U.Q.)—“A 
Constant Reader ’’ will see, if he looks again, that 
what he calls -9in. is printed with but one dash, 
meaning 9 feet. The last part seems to be rather 
confused by the fact that the figures are printed in 
one sentence. They should stand thus :— 


48lb. : 125lb. :: 32: 9. 


Having found this value, the rest follows as another 
sentence. I see W. Morshead has not gone into 
small fractions.—GLATTON. 


15606 1.J—Vapour Density.— Mr. W. John 
Grey says. what would be the volume 
of vapour under standard conditions . . . a 
litre will weigh 4°4493grm. . . . Vapour den- 
sity is 49:167.” How can this be demonstrated? 
Vapour is simply liquid water transformed by heat 
into steam, thereby acquiring an increase in volume 
which textbooks estimate to about 1,700 times. 
(Let me observe en passant that in true science there 
are no “abouts.’’) Most certainly this expansion 
of liquid water is not an “about,” but is an absolutely 
precise one, the proportions of which do not vary: 
As it takes place iu every direction—length, width, 
and height, it is cubical. Well, 1,700 is not the 
cube of any number, therefore it cannot be correct. 
It was adopted, in consequence of Gay Lussac’s 
empirical experiments, by which he found the ex- 
pansion to be 1,698 times ; but he gave no scientific 
base, no physical law in obedience to which the 
phenomenon was produced, and therefore, could 
give no mathematical equations of the constituent 
elements. However, as scientists don’t know 
better, let us take their about as correct, until they 
acquire the conviction that it is 1,728, the cube of 
12. One litre of water is 10 x 10 x 10 = 1, 
cubic centimetres in volume and 10 x 10 x 10 
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= 1000 grammes in weight; when transformed 
into steam its weight remains unaltered, but its 
volume is about 1,700 litres, weighing 1,000grm. 
If we div de 1,000grm. by 1,700cc., we find that the 
weight of one litre steam is 0°5882grm., and not 
4:4493. Should the last number be right, it would 
give 7°5638k. as the weight of one litre of water, 
instead of lk. or 1,000grm. Ganot, whose“ Physics” 
is very often referred to, says: ‘‘ The density of 
vapour at 100° C. and 760 pressure is = 0:6235. 
The weight of one litre of dry air at 100° is 
1555 O 95lgrm. Therefore, one litre of 
saturated vapour at 100˙, press. 760, weighs 
0:95lgrm. x 0:6235 592 grm. To find at same 
temperature and pressure the volume occupied by 
one gramme of vapour, you have only to divide 
lgrm. by 0°592, the volume = 1 litre 689 = 1689 
cubic centimeters. In transforming into water 
takesa volume nearly 1,700 times greater than in 
its liquid state (— 11).“ But Ganot’s numbers are 
subject to correction. He takes the weight of air 
as 1 „whereas it is 1:2932. Therefore, the 
expansion is not 1,689, or nearly 1,700. It is exactly 
as follows:—1 x $ x 4 = 12 x 12 x 12 = 1,728. 
This, being based upon the respective forms, 
volumes, weights, and numbers of the atoms of 
the molecules of th 


screws which connect the level with the telescope. 
— GLATTON. 

[56090.]—Lubricating Bearings (U. a) 
Do you want bearings for a wooden shaft? There 
are so - called self- lubricating bearings advertised in 
the engineering journals, but they would not do for 
koai think. They are made by drilling a num- 
ber of small holes, say ğin. diameter all over the 
inner surface of a pair of brasses, and then insert- 
ing plugs of antifriction metal in them. There is 
thus more of this metal than of brass on the wear- 
ing surface.— GLATTON. 


[46141.]—Lobster-back Cowl (U. ac) - Why 
not lap the pieces alternately, one inside, the next 
out, and so on ?— GLATTON. 


[56154.J— Working Strain (U.Q.)—I presume 
F. Search means stress, not strain. cannot find 
the results of any experiments on the transverse 
strength of shear steel. Rankine gives 118,468 as 
the tensile stress to break it. Assuming 118,000Ib. 
as the transverse stress, the weight in the centre of 
your bar will be given by the formula - 


w = °0982 x ‘ie 


= -0982 x 4x oe 5x 6 N 5 
which gives 1,935lb. as the weight which would 
break it. As the data are so uncertain, a large factor 
of safety should be allowed, which will also depend 
on the kind of load to be applied, whether dead“ 
or live.“ — GLATTON. 


(56188.}—Pump (U. G.) -A chain pump will 


x 2 = — 13,852 x 8 = O = 110816 + 13,852 : : ; : 
1.24668 volume of vapour, which, divided b probably suit you. Write to any hydraulic engi- 
2 = 0:6234 as its density, proving the great merit | neer.— GLATTON. 

of Gay Lussac’s experiments in which he found 


[56540.|—Westinghouse Engine for Flour 
Q . Again, H = 006926, O = 6565408 Will.—(v. 

— H O vap. 0:6234, or 0 06926 x 9 = 0:6234. 
this disagrees with Mr. W. John Grey’s numbers. 


no one else seems to bave 
noticed this query, I will 
some of the points. The the question of 
engine and boiler power. The Cochrane boiler, 
with 160 square feet of heating surface, would drive 
a 10 horse-power engine all right provided 10 horse- 
power would be sufficient to drive your mill and 

inery. As to the engine, by all means have a 
compound. The 10 H.P. compound with 6}in. and 
10in. cylinders, 12in. stroke at 180 revolutions a 
minute, would be far superior to the simple 10in. by 
20in. cylinder engine, or the high-speed Westing- 
house; so that I should most unhesitatingly recom- 
mend the compound engine. The economy in a 
compound engine, be it large or small, depends on 
its steam 5 Thus, a small compound, with 
a good boiler pressure of, say, 80 to 90 to the 
square inch, would be economical, whilst a 50 


ive yor an opinion on 


at the surface: but no. Not so obedient, the ; 
down, and they will 
mix and equilibrate. This I should like to see 


ix a only would fail to be better than an ordinary engine. 
scientifically explain ed by a physical law, not be a | If 1 
The mixed gase 


wanted as little as three or four horse - power 
even, I should be inclined to use a com 
perhaps 100lb. pressure or more, rather than a 
simple high pressure. . Your Cochrane boiler would 
be very ample for a 10 horse-power compound; 
but I would not expect it to drive a l0in. by 20in. 
cylinder. I would with pleasure help you with 
plan of shafting, &c.; but very much depends on 
the disposition of the machin If the well has 


scientist's opinion. 8 are said to 
have a t affinity (?) for each other. Still, in 
spite of it, if not otherwise acted upon, they will 
remain for ever in that state, and their volume will 
stand = 1860 cubic feet. They are aphone, silent, 
invisible, gaseous, and cold. If you ignite them 
they explode, thereby producing a great noise, heat, 
light, and visible steam ; but the 1,860 cubic feet 
will be reduced to 1, 240. What has become of the 
620 cubic feet disappeared? By what were the ex- 
plosion and noise produced? How and what with 
cold invisible gases have they produced heat, light, 
and visibleness? Which are the constituent ele- 
ments of the two fluids, and their respective pro- 
portions? How did the mvisible become visible but 
colourless? Now, the product being 1,240 oubic 
feet of steam, the latter is at a high tempera- 
ture. If left to cool, the 1,240 cubic feet, accord- 
ing to textbooks, will be reduced to 1,240 
divided by 1,700 = 0:729 cubic feet of liquid 
water. at was there in steam that caused 
its volume and has disap in cooling? So, 
1,240 cubic feet of H and 620 cubic feet of O = 
1,860 cubic feet HO don’t produce one cubic foot 
of liquid water, but sp Pt So cubic foot, as stated. 
Now, let as take one cubio foot of liquid water, and 
by application of heat let us transform it into steam. 
According to textbooks we will obtain about 1,700 
cubic feet of steam (exactly 1,728) composed of 
1,700 cubic feet of H and 850 cubic feet of O = 2,550 
cubic feet of gas mixture (exactly 1,728 + 864 = 
2,592), and not 1,240 H and 6200 = 1,860 cubic feet 
HO as indicated by Mr. W. John Grey. Analysis 
and synthesis agree perfectly.— Cu. RABACHE. 


(56068.] ~ Adjusting Telescope for Co)lima- 
tion in Dumpy Level (U.Q )—The following is 
extracted from Rankine’s Civil Engineering: — 
Make two bench marks about ten chains apart ; set 
up the level exactly midway between them, and 
read staves set up on them, so as to find by the 
difference of those readings the true difference of 
level of the bench marks. Now set up the level 
beyond one of the bench marks, and read both 
staves. If the difference of the readings deviate 
from the true difference of level, alter the inclina- 
tion of the telescope by means of the plate-screws, 
until the readings of the staves give the true 
difference of level, and bring the bubble to the 
middle of the spirit level by means of the adjusting 


the realm of mechanics, very few thin 
ssible to those who understand their 
NVICTA. 


(56571.] — Electrical. — “ Bobadil” says, “In 
decomposing water, two volumes of H gas are ob- 
tained for every volume of O.; but he does not 
say the respective proportions of Ag, H, and O. 
“J. H. E. D.” says, Two volumes of hydrogen 
are given off for one of oxygen; by weight one of 
hydrogen to eight of oxygen.” Again, nothing 
is precise. S. Bottone says, “. . Tou de- 
compose 9 grammes of water and produce 11 litres 

f hydro and 89 litres of oxygen.“ Well, one 
litre of H weighs 0-U896grm. x 11 = 0 9856grm., one 
litre of O weighs 1:4330grm. x 89 = 127:5370grm. 
together 128°522grm., so that in decomposing the 
9 grammes become 128}grm. Is it possible? 
Eugene Brown says, ‘‘ . .. decomposed per second, 
0000945grm. = 1,764 cubic centimètres, setting 
free -0000105grm., H = 1,176 cubic cent., and 
000084 grm. O = 05880 Well, one gramme of 
water is lco. It produces 572800. of steam con- 
taining 1, 72800. of H and 864co. of O = 2, 592c0. 
HO. If one cubic centimètre of water contains 
only 2,592ce. cf gases, how can ‘0000945grm. pro- 
duce 1,7G4cc.? 0000945 g rm. co. of water trans- 
formed into steam increase about 1,700 times in 
volume = °1607500cc, in steam, and °2411250ce. in 
gas, not l-764cce. Itis true that 1,176 + 588 (not 
0588 as printed) = 1, 764. True, also, that ‘0000105 
+ 0000840 = 0000945; but there remains to be 
proved that such propositions can be obtained. At 


usiness. — 


horse-power compound, with 20lb. or 301b. steam | T 


und with | ¢ 


all events, there is a great discrepancy with Mr. W. 
John Grey's numbers and Mr. S. Bottone’s propor- 
tions. ow X. Y. Z. says, One gramme of 
water when decomposed yields 1:24 litre of hydro. 
gen, and 62 litre of oxygen, or 1°86 litre of mixed 
gas. Mr. Bottone says 11 litres of H and $9 litres 
of O, 1:24lit. of H x 0896grm. = °1111, and sA, 
of O x 1°433yrm. = 88846, together 99956grm. 
= one gramme of water. This is right: the rest is 
not.— CH RABACHE. 


(56575. J- Galvanometer. — To Noun. Don.“ 
Yes, sir, this query is asked very seriously indeed; 
but I should mention that the instrument is not for 
serving the orthodox purpose of testing currents, 
but fora totally different object. What I really 
want is fully stated in query No. 56081: but I have 
been informed, through the medium of this journal, 
that what is asked there is next toimpossible. My 
grief at hearing this may be imagined when I say 
that I have spent three years of labour on the ma- 
chine in question, and this is the last link in a long 
chain of difficulties. If Nun. Dor.” could render 
me any help in the matter, I should be thankful. 
—J. BUDGE. 


[56583.]—Chloride of Zino.—If ‘‘ Old Reader” 
must have pure zinc chloride, there is no help for it 
iut to pay the price. It is sufficiently pure for 
cattery purposes when pre from bar zine or 
sp elter and hydrochloric acid.—S. M. 


156584. —Silvering Solution.—This querist 
should look up the recipes in back volumes, and 
select those which seem most likely for trial, I 
presume the solution he refers to was a real silver 
prepa and not merely nitrate of mercury.— 

G. M. 


[56587.] — Telephone System. — The current 
passes direct to B, when the intermediate offices are 
not put into circuit, which of course they are not 
unless the telephone is removed from its hook.— 
S. M. 


(56587.]—Telephone System.—In your issue 
of the 29th ult., will “ R. F. S.“ tell me how maay 
cells and kind of battery is required to work this 

stem? I have tried 20 cells Leclanché, No.2 
size; bat only works between first and second 
office, and no further.—T. J. 


[56595.|—Spectroscope.— I, too, should like to 
know how to make a spectroscope for 6s., or even 
a little more. Will any of your readers help f- 
Essar. 

56599.] — Photographic Plates.—Has this 
querist consulted the makers? Does he adopt the 
formula and practice recommended by them?— 

. J.P. 


([56609.)— Analysis of Asbestos.— The follow- 
ing analysis shows the composition of Italian and 
anadian asbestos :— 


: 
k 


M esia eee EE] 40°18 33°21 
Protoxide of iron 75 677 
Alumina ...ccccccccccccece 2:82 6°69 
Silica @e@eseecuveveeveneeeenee 802 @ 40:25 40°92 
Water of hyaration ...... 14:20 12°20 
Soda eeeeoeoe ec eeeoeaesteeeeeoeen 6 137 68 
Potash e eee „eee traces traces 
Protoxide of manganese.... traces traces 
Linne . traces traces 
Chlor ine q. 15 “22 
Sulphuric acid 31 traces 


100 03 99°69 
—8. M. 


een —Steam-OCarriages.—To “ Invicta.” 
—Will you obligingly allow a French subscnber to 
avail himself of your kind offer? I intend to pro- 
cure a vehicle to which I will apply the new boiling- 
oil system. I wish t 
length, ight will occupy an engine 
of 1-h. p., without boiler, with variable cut-o 


minute ; 
quantity of steam used at each stroke ; epee if 
possible, about the cost price? Would the Park 
engine do? In April last I asked the above ques- 
tion to the Paris establishment, Cail and Co. Ire. 
ceived the answer that, as they do not cons 
engines of so small a power, they could not give 5 
required information. I thoroughly believe tha 
any English engineer can supply such information, 
and I expect from your kindness that you wi; 
please to send it to me either through the * E.M. 
or direct. — CH. Ra ARE, Morchain, Somme, 
France. 


56620.]— Steam - Carriages.— The question of 
steam-carrisges on common roads very often ap- 
pears, in answer to queries, in your columns 

te, and as most of the FoFi 9 8 0 
nearly forgotten attempts, I send you for ; 
following account of a modern ateam OME 
which does its work very satisfactorily. 4“ t 
friends of mine in Alsace are in the habit a 
using a powerful steam-carriege for runnin ng, s 
common roads; it weighs, when in working ) 


June 26, 1885. 


about 2} tons and seats four persons; the proprie- 
tors have a concession from the Government to run 
at a rate of 12} miles an hour, but under favour- 
able circumstances this speed is considerably ex- 
ceeded, 25 miles an hour being occasionally ob- 
tained. The sensation at this speed is very exhi- 
larating— infinitely more pleasant than in a carriage 
drawn by horses the jerking movement being ab- 
sent, it has more likeness to sailing. This machine 
gave considerable trouble at first ; but now, thanks 
to the patience and intelligence of the owners, the 
carriage is in very satisfactory running order, and 
seems to demonstrate what can be doue with this 
class of vehicle by a judicious expenditure of monty 
and in a country where the authorities do not need- 
leasly meddle. I hope my friends will get a new 
carriage built, embodying improvements which 
Hepi with the present carriage has suggested. 

he great difficulty now experienced is with the 

Sor #, aud 
isned by the 


tires: they are of iron, about din. b 
three sets had been completely demo 
time the carriage had run some 3,200 miles, 80 that 
a new set of tires are called for about every 1,000 
miles. Now the wheels are of wood and extremely 
rigid, and I believe the excessive rigidity of the 
wheels is the cause of this excessive amount of 
wear, and would point out as a remedy an elastic 
wheel. The makers of slow-moving traction 
engines have already found this out, and are en- 
deavouring to produce a good elastic wheel. The 
steering gear of this carriage is simply perfect. 
The steersman (who is, at the same time, engineer) 
has the machine perfectly under control, and can 
execute manœuvres which would be impossible 
with a horse-drawn vehicle ; the ease with which it 
is guided, even at the highest speed, gives great con- 
fidence. The carriage was built by Mr. Ballée, of 
Le Mans, France.—C. B., Zarich. 


(56620.]—Steam - Oarriages.—* Nun. Dor.,” 
answering on 97 352, imagines that Progress, in 
his letter, p. 328, means a steam tramway, when, in 

Progress does not believe either in steam 
engines on highway 
melling the w eels of vehicles for speeds under ten 
miles per hour. We will, 
carriages of the past, and refer to motive 
vehicles for use on highways in the future. A 
“tug of war” was mentioned on p. 328 as now 
proceeding between flat tire and flange wheels, or 
tramcar versus omnibus on the same rails, both 
being drawn by animal (horse) power, and the 
opinions of readers of the E. M.” was required 
as to the relative advantages of the two systems, 
each having an iron or other such bearing surface 
as “Nun. Dor.’s” description of the word rail 
on p. 352. An iron rail 8in. wide on the surface 
can be made and fixed at as little cost as a groove 
rail, the groove having to be ploughed out after the 
rail is rolled into shape and the quan T of iron in 
each would be about the same. My idea of an im- 


sdb highway road is one that shall present the | p 


possible resistance to the rolling of wheels, 
thereby requiring the least possible motive power, 
causing the least wear, and allowing the lightest 
Also, that the road should at 


lated as on railways. 
Steam-engines are bod peg weight ; and, of course, 
every foot of the they travel, must be suffi- 
cient to carry that weight when the vehicles with 
their loads only require one-fourth part of that 
strength, therefore, Ib. must be =p on first 
outlay on road for engine when only tb. is required 
for the loaded vehicle. As to steam - engines in the 
fature, Sir F. Bramwell, in an address this year 
4% prophesied a great future for the gas-engine an 

the relegation to museums of the steam-engine as 
an old curiosity.“ Either gas, oil, or spirit could 
be sold to travellers at all country inns abutting on 
the highway roads. The first cost of road would 
follow almost directly in proportion to the quantity 
of iron used, and that must be governed by the 
weight the road has to carry; therefore the great 
necessity of reducing the weight on any ono wheel 
by adding more wheels to the load. Having for 
some few years given attention to the question of 
highway roads, I believe they can be greatly im- 


proved, and, in . to advantages gained, | t 


the expense would not be more than it has been. 
The “poor man” would be able to travel with his 
own iron horse (pedal machine) and carry as great a 
load as farmers have hitherto done with their one- 
horse market carts. Out of about nine or ten 
queries and statements in my letter on p. 328 only 
one has been replied to (that gi g definition of 
word “rail.”) If readers of E. M.“ will kindly 
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discuss the others we will then proceed with 
description of vehicles and motive power required 
for the future.—Paocress No. 2. 


interesting to learn from Mr. 


‘liberate about 2} gallons of gas; but scraps of iron 
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times ou to the coal-heap, with whiskers and eye- 
lashes cleaned off. I had to close my fire-door 
very gradually after every charge. Dot. A. T.” 
do this, especially first thing in the n and 
the like will not occur. Narrow flues an small 
damper-hole have much to do with it. If the gases 
have plenty of room to expand, and get well away 
up shaft, they would not come out at fire-door.— 
HIncKLEY MAN. 


156672.] — Varnish for Wall Papers. Dissolve 
8oz. of alum and 312. of Castile soa in four pints 
of water and 2oz.of gum arabic an 40z. of blue, 
separately, in four pints of water; mix the solu- 
tions, heat slightly, and dip in the single sheets, 
which hang up until dry.—A. B. C. 


(56722.] —Flywheel.—Many thanks to S. Baech- 
ing and “ Invicta.” I want the engine to work a 
lathe or small planer. I should like if possible to 
alter my query. Would the flywheel do 18in. dia., 
as it would suit the bed better? Aud as In- 
victa ” thinks speed too high, will reduce it to 300, 
cut-off being at 4 stroke. The rest of my query to 
remain the same.— M. N 


56733. Problem. — On p. 353, J. C.“ says 
that my answer to this question is incorrect because 
I supposed a mistake in the question ; but “J. C.“ 
assumes in his solution that in the eleventh line of 
the question 100 gallons ” should read 10 gal- 
lons’ ; whilst in the other answer on p. 310 it is 
assumed that the correct reading is “ 100 gallons 
more than B. did.” There is evidently some mis- 
take in the question, for, taking it as it stands, we 


(56650.)] — Lead - burniog.— It would be 
P. J. Davies and Mr. 
H. Holmes what they mean by the gas beiug 
“ dirty,” and how they recognise it. The simplest 
method of procuring hydrogen is to pour a dilute 
solution of sulphuric acid on granulated zinc, when 
the zinc becomes sulphate of zinc, and the hydrogen 
of the acid isevolved. An ounce of zinc should 


may be used instead—only in that case the gas will 
be less pure, being contaminated by the presence of 
compounds of hydrogen and carbon. Is it this 
carbon which is objectionable to the plumber ? Gas 
made with zinc and common brown vitriol is often 
contaminated with compounds of hydrogen with | 
sulphur and arsenicum ; but surely these are not of 
much moment in autogenous soldering. If it were 
not for the risk of getting some carb nic oxide, one 
would think the best plan for plumbers would be 
to pass steam through a tube filled with red-hot iron 
borings and turnings. I suppose that is why they 
use acid and zinc. —EssaR. 


(56650.]—Lead-burning.—It Mr. Holmes will 
look to my reply on page 287, he will find that I 
never spoke of druggists selling bad sulphuric acid ; 
but simply oilshops, for though I have on many 
occasions, when short of acid, endeavoured to pro- 
cure such good enough for the work, I have never 
on any one occasion been able to obtain a suitable 


material from these shops: hence the reason for my 4 : 

speaking—to put my readers on their guard; and | have 800” + 100 = 225”, whence n = — 3 which 

considering that I have been something like thirty |. jà j th 
ears in the trade as a professional lead burner, I is clearly wrong. Can Trophy say where the 


justified in cautioning my readers mistake is P—East ANGLIAN. 
against an evil which is universally, by ex 5 
a pack of old rubbish, such as ventilators and 
watering cans, 
trash would be 
and burning put to 
readers, if ever they 
worthless rabbieh, 
the proper mate 35 or melt the old zino down into 


bar zinc. 


part of sulphuric ether ; 
then allow it to settle. The ether will take the 
gold from the acid, and will separate itself from it 
aleo, and form an upper stratum in the vessel. 
Carefully pour this etherial gold into another glass, 
and immerse in it any utensil that is highly 

lished ; then take it out, and instantly plunge it 
into water, when the surface will have acquired a 
coat of pure gold, which will stand polishing. You 
may use a pen and draw figures on razors, XC., and 
we ar remain on them as just described.— 


| 567 5 power to Drive a Millstone. 
—As T. M. Bary has not yet received any reply, I 
give him a rough-and-ready one amongst us m ers; 
that is, one horse-power per foot diameter of stone, 
but with a little extra power you will drive stronger 
and better every way, especia i 


vitriol works, and the like 
ou first charge the machine 
e outsides of the zinc are 


argument sake, greasy frag dirty ; even the breakin 
e 


against rury ll have a little power in store for any additio 

is a sure thing if any vegetable or oily matter be e p 3 y : 
resent when the zinc is first put in the machine, it | hind 3 should say put six horse · power be 
will at once colour your acid. For instance, drop : ; 


a little putty, or a p 
cork, or such like, into 
and you will at once see 
will take place exactly the 
but after a little time the surface of the zino 
becomes clean, and the dirt exhausted ; but during 
this time your gas is impure, and according to the 
amount of foreign matter so will the dirtiness of 
Mr. Holmes says that I keep barp- 
am not quite sure as to the 
harping ; but simply gavo it to show that his words 
of last week were published, and that he was using 
my own instructions ; and as to the readers of the 
“E, M.” not being able erg all the books 
that are written and pas ished upon the subject, 
they could very sily o 80, considering that there 
mit 
p 


A n Waterproofing Canvas. — Ingre- 
dients : 9 


mixture, leaving time to dry ; then give one dress- 
ing of lampblack, and boiled oil only, mixed to the 
consistence of a thick varnish.— W. E. 8. 
(56770.] — Putty. — In 
whiting, IIb. of white l 
a wineglassfal 
these in i 


edients : l0lb. of 
„ boiled linseed ol, 
ol. Mode: Work 
ts with sufficient boiled linseed 
of any practical worth, and 
the columns of our 
adhere more 


by applying 


the numbers at the present moment, if they would di i a solution of caustic potash for some 
only look through the Sixpenny Sale Column Hes i i the putty.— 
Ce. I should like Mr. Holmes to properly rep'y to 15 5 8. by rubbing a hot iron along the pully 
my question on e 329, wherein I ed if A 


[66777.]— Paste Blacking.—Ivory black, 11b. ; 
treacle, Alb.: olive oil and oil of vitriol, of each 202. ; 
water, a sufficient quantity. — W. E. S. 


[56780] Camp stoves. Perhaps a stove just 
made for me by the Albion Lamp Company would 
suit inquirer. It is made of galvanised iron 
duplex 44in. wicks, and is 4 cube of about 141in. 
use it on a small yacht; but as it has wind shutters, 
I think, if, it is not too large, it is worth notice. 
After repeated trials for smail yacht stoves, I am at 
last satisfied. It burne crystal oil. If only a 
kettle to boil is required, a 3d. spirit reservoir 
answer well, put inside a shallow tin box: that is 
my kit for river excursions of one day.— R. HAN- 
NEN. 


(56794.]—Storage Batteries.—I | should not 
advise the querist to use storage batteries at all for 
such a number of lamps, unless it 1s absolutely ne- 
cessary ; they are a great deal of trouble. The lead 
that comes On ests is no use whatever ; it is 
much too thin. If an Old Subscriber would 


there is nothing to 
away, which I see 
he would be giving instructions to many of the 
uninitiated, and it looks bad for me to answer my 
own question when in correspondence with a con- 
tributor like Mr. Holmes, who says he is willing to 
give instruction to the young begioner. Trusting 
he will do so, for although this appears an insigui- 
ficant question, nevertheless it is one which is not 
generally known, and which undoubtedly will be 
useful to others besides the young begiuner, whom 
Mr. Holmes says he is willing to give instructions 
to.— P. J. Davies, 78, Earl's ourt- road, Kensing- 


on, W. 

56651. Explosion of Gas in Boiler Tube. 
The cause of the above has been fully explained. 
I rather expect the explosion took place on closing 
the fire-door, not opening it; at least such has 
been my experience, and after more than forty 
years’ hard firing. I never witnessed it with any 
other boiler except the tubular class, the last boiler 
I worked, after being driven backwards many 
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state the E.M.F. of his lamps, and the current they 
take, then, perhaps, I could help him. If they 
took 60 volts and one ampère, he would want 30 
cells, in series, each cell containing about 30 plates. 
Then the size of the plates would partly depend on 
the time the cells were required to light the lamps. 
The total force required to light the lamps is about 
60 46 or nearly 21 horse- power. Perhaps some 
one will be able to give some better advice than 
myself; but, if not, and the querist will tell me the 
E.M.F. of his lamps and the current they take, I 
will try my best.— BUNSEN. 


[56800.]—-Pianoforte - Tuning Hammer.— 
There has been no recent improvement in this 
article, and the choice still lies between the T“ 
and the lever hammers, as it did 50 years ago. 
For a beginner, the lever hammer is perhaps more 
convenient, as he will obtain better command of 
the pins. Either may be obtained of Hughes, 
Drury- lane, or at Buck's, Tottenham Conurt-road. 
W. H. Davies. 


1 of Water- Gauge Tube.— 
Bacchus must have been very fortunate, or had 
but a short experience. He omits to notice that 
iron wire is specified, and it is an indisputable fact 
that water-gauge tubes, barometer tubes, and the 
like will often go after they have been cleaned. It 
is probable that they have been slightly soratched 
by the iron wire. Besides, that is a method em- 

loyed for purposely breaking tubes of the kind. I 

heve the meter-makers use a piece of whale- 
bone, or else a brass rod carefully covered so 
that no part of the metal can touch the glass. 
If the glass tubes were thoroughly annealed, they 
would probably withstand even scratches from an 
iron wire. NUN. Dor. 


(56814. — Hot Food in Hot Climates.— The 
physiological effects of spicy, hot foods is to keep 
up the internal temperature at times when the 
heated air becomes oppressive, so that the outer 
tem ture would inevitably rise so nearly to that 
of the vital organs as to produce faintishness and 
sunstroke. In days gone by the diseased and dis- 
ordered state of the liver, &c., which rich old 
% Ns bobs brought home from India and other 
tropical regions atter some years of residence there, 
were usually attributed to the curried and other 
spiced dishes of food; but recent experience shows 
that the real cause of such loss of health arose from 
the mistaken practice of trying to live in English 
fashion on heavy meats and malt and other in- 
toxicating liquors—instead of adopting the foods 
of the country — viz., the various grains and fruits 
used by the natives. Those who find this summer 
weather oppressive may cool and refresh themselves 
by lunching on a bowl of wholesome soup ee 
cayenned. Just try it, and you will than 


(56819.]—Pickle for Brass.—After the brass 
surface is got by some other means (either by 
polishing, burnishing, or scratch-brushing) as clean 
as possible, put the goods into aquafortis aud 
water, and leave them there for some hours accord- 
ing to circumstances. The acid will eat away the 
outer coat, leaving a bright surface beneath. The 
brass is now put into hot sawdust, and shaken 
about to dry and clean them, when they will be 
ready for lacquering.— A. B. C. 


[56822.]—Small Dynamo.—To MR. S. Bor- 
TONE.— You might use No. 16 on the armature and 
No. 14 on the field. Fill the spaces on the ring 
with No. 16, having previously weighed the ring. 
Weigh the filled ring. One quarter the weight 
will give the weight of an equivalent resistance in 
copper wire. (See any table of wire resistances ; 
one was published last year in the ENOLIISI ME- 
CHANIC by Mr. Sprague.) Now coil the F.M.’s 
with No. 14, rather more than is required to 
balance the resistance of the armature as just 
found. The quantities will be found to be 14lb. of 
No. 16 and 4lb. of No. 14, nearly. If you can test 
the resistance by meaus of galvanometer and 
Wheatstone’s bridge, you will get much more 
accurate results.— S. BOTTONE. 


(56823.]—Steam:—The number of cubic inches 
of steam admitted into the cylinder is 32? x 7854 
x 72 x \4; = 11581:05 cubic inches. The tempera- 
ture of steam at 351b. above the atmospheric pres- 
sure is 283° Fahr. 1 cubic inch of water will torm 
654 cubic inches of steam at the above-named pres- 
sure. Let the latent heat of steam be taken at 9660. 
The total heat contained in the steam will be 966“ 
+ 283° = 1249°. Let the temperature of the injec- 
tion water = 50°, and the temperature of the mix- 
ture 125 iei and water is to be 100°. We then 

249° — 100° 3 
have 100 Bue he quantity of water 
required to condense a cubic inch of water when 
formed into steam = 23 cubic inches nearly. Again, 
a = 20:724 = the number of cubic inches of 
water which were admitted into the cylinder as 
steam, and 20:724 x 23 = 476°652 cubic inches of 
water will be required to condense the steam 
admitted into the cylinder during one stroke. 


“ Young Engineer” does not give the number of 
strokes the engine makes in a minute. Therefore, 
I can’t tell him whether the air- pump and injection- 
pipe are large enough, or otherwise.— A. Gray. 


[56824.)—Watch Work.—Procure ruby pin of 
proper size, and lay it in so that it projects to 
proper length from face of roller; then get small 
piece of shellac and place it on. Now, if you put 
a piece of wire through the centre hole of table 
roller, and Jet the flame from gas play on the wire, 
ye heat will be transmitted, and shellac will flow. 

NNIE. 


[56824.] — Watch Work. — Slightly different 
methods are employed to fix ruby pin in roller of 
lever watch; but the cement invariably used is 
shellac. The way I proceed isthus: Having found 
a pin to fit, and seen it is suited to the lever fork, re- 
move the roller. (A special tool is made for this ; 
but if T. W.“ hasn't one, he can do with nippers 
if careful). Then put pin in position: put small 
piece of shellac on at back, and heat by means of a 
piece of steel wire, held midway over the gas, and 
touch with end. If found not quite upright, can 
easily be adjusted by gently pressing at side with 
heated wire. Care, of course, to see that no shellac 
on side or in crescent for guard pin.— EscaPz- 
MENT. 


(56824.]—Watch Work.—Take the roller off 
the staff, and put it on a tapering piece of steel 
wire; then warm the wire about lin. below the 
roller, taking care not to heat it enough to colour 
the roller, but only to melt the shellac with which 
the pin is fastened in. Push out the piece of broken 
pin if it is still in the hole, and while the shellac is 
still hot put the new pin in the hole, and puta 
very little shellac on it (on the under side) ; move 
the pin up and down two or three times so as to 
work the shellac well into the hole, then push the 
pin in as high as you want it, and let it cool. Scrape 
off any shellac which may have got on the polished 
side of the roller with a knife. I may say that I 
shall be pleased to answer any questions respecting 
watch jobbing or finishing.—C. A. W. 


156825. — Mechanical Question. —The answer 
given by“ Dubliniensis’’ to this question is hardly 
duch as will leave the inquirer avy wiser. He states 
the auswer without giving any reason for it. 
„Student“ e knows that the formula for 
expressing the strength of rectangular beams is 


us when 5=breadth in inches, d depth in inches, 


and / length in feet. The strength being directly 
as b, if we double the breadth, we double the re- 
sisting fibres as the square of d, as by duubiing 
d we not only double the resisting fibres, but double 
the leverage also; therefore, we have four times the 
resisting power. Inversely as /, as if double the 
length, half the strength. In this case, the beam 
being 10ft. long and supported at an inclination of 
60, the weight acting directly downwards, will fall 
at u poiut midway between the supports, which 
“ Student” will fiud are oft. apart. The question 
therefore resolves itself into a beam dft. loug 
supporting one ton at ifs centre, aud by above 
formula 

1108 bd? x constant of strength 


7 
e ee AI 


=d? 5 *. d vig = 3»•53in. 
—FnED. A. ROBINSON. , 


[56826.]—Loss of Power.—If Student““ 
should feel exercised by the difference between the 
1,792 foot-pounds in David Stephen’s reply to his 
query, and the 573-4 f.p. in my reply thereto, the 
explanation is this :—*' D. S.“ tock the coeflicient 
of friction as 1, which is a fair value for the c. of 
f. of repose in this case ; but he should have taken 
the c. of f. of motion, which is about 032, or only 
about one-third of the other. Probabiy there would 
not be time enough for the repose-coef. to get 
established at the end of each stroke; and even if 
there were, that coeff. would be completely 
abrogated before the mass had moved ‘lin. after 
each fresh start ; and, therefore, the additional work 
to be done in consequence of it would be quite 
ioappreciable. All the calculations in D. S's” 
reply are perfectly right.— DUBLINIENSIS. 


[56828.]— Hot-Water Pipes.— If vou dip your 
pipes to gounder the doorway, they will not work ; 
bat if you carry them over the doorway they will. 
If you are short of room above the door, as is often 
the case in greenhouses, uee four stop ends, and 
screw into them wrought-iron barre], half the size 
of your hot-water pipes to go over the door. You 
will find this about the only practical way to do 
your job. Scott Mason. 


[56830.] — Pianoforte Makiog.—To Mr. 
Davits.—Ia inquiring as to the back of a sound- 
board, ‘fA Piayoforte’’ is probably thinking of 
double soundboards, which have occasioually heen 
made something after the fashion of a violin. This 

rinciple has not, however, proved to be of service 
in a piano; and I think it questionable whether it 


is not wrongly applied, though not so palpably, in 
a violin. ve been in hopes that our esteemed 
correspondent, ‘‘ Orderic Vital,“ would have had 
something to say on this subject, and trust that it 
is not yet too late. Itis a very common mistake to 
suppose that the soundboard of a piano requires 
support against the downward pressure of the 
strings. Of course it is absolutely necessary to 
transfer the vibration of the strings to the sound- 
board, and for this purpose a close contact is re- 
quired ; but this may be obtained quite as effectually 
by the side bearing of the bridge pins as by the 
downward pressure of the strings. The traverse 
bars are therefore only necessary to maintain the 
rigidity of the soundboard, and are not needed to 
support it in any other way. It would hardly be 
worth while to repeat the directions and measure- 
ments given in Vol. XXXII., as many of them 
have since been improved upon; but I hope soon 
to contribute a series of articles on The Mechanics 
and Reinforcement of Sound.’’ Meantime, I shall 
be glad to send the printed directions referred to, 
though I cannot undertake to answer queries by 
post.— W. H. Davies, Irvine-street, Liverpool. 


§6831.]—Removing Zino from Tin Solder. 
—I have a method of removing zing from lead; 
but cannot exactly say whether it will do the same 
for tin. Melt the mixed metals in a ladle, and pour 
them into any convenient mould (sand will do) ; 
the lead will sink to the bottom, and the zinc will 
come to the top. Before the zinc gets hard, put 
a piece of bent wire into it with which to raise it 
out of the mould as soon as it is sufficiently hard. 
Lift it by the wire, and you will find the molten 
lead at the bottom. Any lead adhering to the zinc 
can be brushed of at once, while it is hot. Keep 
the mixture steady on the ladle, and don’t shake 
itup. Itis probable the tin will remain with the 
lead ; but that I can’t say, as I have not tried it. 
Don’t let the sand mould be wet, or you will get a 
lesson which you won’t forget.— Os. 


(56832.]}—Engine Query.— Will you commu- 
niente with me, stating requirements, and I will do 
what I can for you.—C. LILcOcE, High- street, 
Stony Stratford. 

[56833.]— Horizontal Engine.—I do not re- 
member a sketch of a similar engine complete in 
recent back numbers. But if you will tell me one 
or two particulars, I will try and help you to what 
you want. Tell me if the cylinder has feet to bolt 
to a bedplate or not? Have you not the connecting 
rod? or slide rod and eccentric? Tell me all the 

arts you now have, and the sizes, or rather 
ain between centres, and I will, if necessary, 
send line sketch of engine complete, so that you 
can finish it to a settled plan.— INVICTA. 


[66834.] --Sua-Dials.—There is a long and 
fully-illustrated article in Vol. VII. of the Ency- 
clupedia Britannica (eighth edition), where the 
various writers on the subject are also detailed.— 
ARTHUR MEE. 


(56836. ]—Telescope.—Tell me the focal length 
of your din. o.g., aud I will, with pleasure, give 
you all necessary instruction how to mount it for 


use? Also the necessary lenses for a Huyghenian — 


eyepiece, and how to mount them for use. But 
without the focal length of the o.g. I cannot 
help you to instruction as to the tube and mount- 
ivgs.— INVICTA. 


(56836.]—Telescope.—The length of tube de- 
pends on the principal focus of the o.g., and should 
be a few inches legs than such focus. Of eyepieces 
the Huyghenian is the one most used, and the pro- 
portions of the component lenses are given on an 
average once a month in these columns. As to 
powers, I notice that Wray supplies his 5in. tele- 
scopes with five—from 60 to 40U.— ARTHUR MBE. 


(56838.]—Telescope.— Eyepiece” and others 
wantiug to alter their telescopes would be 
much safer in intrusting the work to an 
optician than attempting it themselves, unless 
erfectly familiar with the whole affair. 
He muy, however, obtain increased power 
with the Jeast possible amount of tampering by 
removing from hie present eyepiece the lens furthest 
from the eye, though tho ‘field? will be rendered 
less perfect.— ARTHUR MEE. 


[5U838.]—Telescope.—Instead of cutting or 
altering the draw tube as this querist suggests, 
can tell bim of a better plan, I think; in fact give 
him a choice of at least two ways of doing what he 
wants. Supposing a moderate increase of power 
only is wauted, then increase the distance between 
the erector, which is the two lenses nearest the o. g., 
and the pair forming the eyepiece proper. This, by 
means of a short piece of tube to screw on, will 
increase the power. If thie is not enough, then 
why not havea Barlow lens fitted ? With this latter 

laced in a definite position, which he can be 
informed if he decides to adopt the plan of using & 
Barlow, the power of the existing cyepiece woul 
be doubled. The Barlow, which ia, or should be, 
a concave achromatic, is easily adapted to the 
existing tubes. If either of these suit him, I will 
with pleasure give further details if he proposes to 
do the work himself.— INVICTA. 
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[56839.J—Automatic Steering Gear.—If I 
wanted to do such a thing to save time, I should 
try and get an old bottle-jack movement. This 
gives exsctly what you want—viz, the mofion 
reversed every so-long. With the aid of a fly you 


could also modify the time in which the clockwork 


would put the rudder over, whilst a wheel and 
pinion in addition would give additional power, and 
prevent ita working too fast.—INnvicta. 


(56840.] — Rubber Stamps.— Signatures are 


made in the same manner as in stereotype plates 


(of which rubber stamps are only a variation), viz., 
by getting a woodcut of the signature and proceed- 
ing as if it were in type. If ‘‘ Autograph” does 
not know how to do woodcuts, he can refer to back 
numbers, or inquire again.—B.Sc., Plymouth. 
[56844.]—Mathematical.—If ¢ is the length of 
the radius of the circle, the polar co-ordinates of 
the extremities of the chord are (e, a — B) and 
(e, a + B), and the equation of the straight line 


through these points is c?sin.2B + rc sin. (0 — a 
B - 6) = 0, and this easily 
If we put 
B = O, we getr = c sec. (90 — d), which is the polar 
equation of the tangent to the circle at the point 


— B) ＋ sin. (a - 
reduces to r = c cos. B sec. (0 — a). 


(e, a).— EAST ANGLIAN. 

(56849.]— Sewing-Machine Motor. — Your 
batteries get polarised ; they require a little modifi- 
cation. Instead of putting both plates in one cell 
with the acid, use a porous cell with dilute sulphuric 


acid in which to place the zinc, and in the outer 


cell place the carbons in the bichromate solution. 
You will find this lust longer than the ordinary 
bichromate cell.- Os. 


(56849.]—Sewing-Machine Motor.—The fault 
The reason is 
that the plates polarise, and thus reduce the current 


isin the battery, not the motor. 


to a mere nothing, so that the motor perforce 
slows and ultimately stops. Remedy: Use a con- 
stant form of battery. A Buuren or Grove cell 
would work it all right.—INvicra. 


[56850.1—Dynaamo.—To Mr. Borroxk.— Wire 
on armature rather fine for machine of such size. 
Of course it will work, if the F.M.’s be wound to 
approximately balance the resistance of armature 
when running, which will be about 1:25 ohm. 
Wind the fields with sufficient No. 14 to rather 
more than balance this—say, about 18lb. You may 
expect to find the machine heat considerably if 
run for auy length of time at full speed. Wound 
as it ie, it will light either arc or incandescent, 
the former perhaps the better of the two. — 
S. BOTTONE. 


56852.] — Quart Sizə Bunsen Cells.—To 
4 Siama — These questions, relating to special 
applications in which I have had little personal 
experience, would be better answered by those who 
are used to the particular application of the general 
principles. But the elements of the questions are 
not so given as to enable me to apply the general 
laws with which I am familiar. Aro lamp“ is 
a rather vague definition, as much would depend on 
the lamp available and the light required. Especi- 
ally must the size of carbon be controlled by those 
considerations, and, as I have never bad anything 
to do with the working of them, I should not like 
to give specific instructions on euch details as the 
best size of carbon. In like manner the resistance 
of the 20 candle-power incandescent lamp is an 
essential element of the calculation, as each maker 
requires a particular E.M.F. and current. In fact, 
such a set of questions involves a considerable range 
of the subject of practical electric lightiug.—Srema. 


[56854.]—Valves in Compound Engines.— 
The valves of a compound engine are just the same 
as those of a simple engine. The cranks are set at 


right angles. The high-pressure cylinder on the | — 


leading cranks, and the exhaust of the h.p. con- 
nected to the steam side of the l.p. valve.— REGU- 
LATOR. 


156854.)— Valves in Compound Condensing 
EBogines.—The valves in a compound engine are 
very much the same as are used in other engines— 
there is usually nothing special about them. The 
high-pressure cylinder is usually fitted with a cut-off 
valve on the back of the main slide, whilst the low- 
pressure valve is most usually an ordinary double- 
ported valve, just as would be used in any other 
large engine. In marine engines, when vertical, 
the weight of the slides and links are usually 
balanced in part by a balance-piston, the steam 
being, of course, admitted to the underside. These 
are also of proportionate area to the pressure in 
the respective valve-chests. The valves of the 
compound engine are now very much as in the 
earlier days of steam when used with large engines. 
It what I have stated does not make it clear to you, 
I will (supposing no other competent person does so), 
send a tracing of the valves of the engines of some 
well-known modern vessel as an example.—In- 
VICTA. 


[56855.]—Iaorganic Ohemistry. — Miller’s 
€t elements of Chemistry, Part II. (Inorganic), 
Thorpe's Inorganic Chemistry,“ Odling’s Out- 
lines of Chemistry (this is a capital book), 


Wurtz’s Atomic Theory, for Practical Analysis, 
Fresenius's Qualitative and Quantitative Ana- 
lysis.’ These are all good books, especially 
Odling's and Miller's.— R. A. R. BENNETT. 


(56855.] — Honours Examination in 
Chemistry. The querist should study the large 
work by Roscoe and Schorlemmer ; also Cooke's 
First Principles of Chemical Philosophy,” giving 
special attention to the sums and questions in the 
latter. He should also read ourrent chemical 
literature, so as to have some knowledge concerning 
recent researches.— WM. JOHN Grey, F.C.S. (Ist 
class honours), Newcastle-upon-Tyne. 


(56857.]—Diminished Power of Engine.— 
The reason is one of the simplest. It is because 
when the reversing lever is put in mid-gear or the 
central position, as our friend terms it, the slide- 
block being brought to the centre of the slot-link, 
and which necessarily is the centre of oscillation, 
receives no reciprocating motion, and hence, as the 
slide does not uncover the ports, no power is exerte 
on the piston. Owing to the movement due to the 
radius of the coupling links from the weigh bar 
some slight motion is given, generally sufficient to 
give a trifling admission of steam. Patting the 
reversing lever in mid-gear is in one sense some- 
what similar to nearly closing the starting valve. 
But in the one case the steam is wiredrawn at the 
regulator, whilst the action of the slot-links wire- 
draw the steam at the slide-valves. If I have not 
ans myself clear, shall be happy to further explain. 
— Invicta. 


[56858.] — Horse-Power of Engine. — The 
querist asks to be told the horse-power of an engine, 
but as he is entirely silent as to the bore of cylin- 
der, length of stroke, revolutions per minute, ratio 
of expansion, &c, it would be only possible to give 
a theoretical reply; therefore, I cannot see my way 
to tell him the horse-power of an engine that he 
gives no data concerning. In fact, the query is not 
in a practical form such as his namesake would have 
put it. The theoretical horse-power of 100 oubic 
teet of steam per minute at 60lb. pressure is only 
one element in the calculation.—INvicTaA. 


(56858.] — Horse-Power of Engine.—Sup- 
pose the cylinder holds 100 cubic feet steam, then 
its length, multiplied by the area of the piston, 
= 100 cubic feet. Now the area of the pistou 
multiplied by 144 (to bring to square inches), 
multiply by the length, by 501b. = 500 x 144 x 60 
= the number of foot-lbs. Now— 


500 x 144 x 50 = 720,000 = 720, 000ft.-Ibs. per min. 


But— Ih. p. = 33,000ft.-lbs. per min. 
720°000 S 21.81 b 
33 00 — P 


If the cylinder does not hold tbe 100 cubic feet 
of steam, but a less number of cubic feet, then 
1 stroke will take less time than before. So the 
answer would have to be multiplied by 1 minute, 
aud divided by the time of 1 stroke, which would 
come to the above auswer.— H. F. L. K. 


56859.] — Vertical Galvanometer. — Some 
people seem to think that whatever appears iu priut 
must ipae facto be right. Now this is very far from 
correct; an instrament which is made to be used 
in avertical position ought to be so used. Itisevident 
from the query, that when the instrument is placed 
on its back, the needle falls out of place, probably 
touching the dial, or the inner needle touching the 
coil or some other point; the reason “ its move- 
ments when horizontal are so uncertain,” is because 
the whole thing is out of place (like a clock upside- 
down), and the best way to remedy same is to restore 
the instrument to its correct position and use it in 
the manner for which it was specially constructed. 


Os. 
G E Aaa os Galvanometer.—Placing 
a vertical detector on its back or at an angle 
increases its sensitiveness as a detector of current, 
but reduces its use as a measure and makes it 
nearly useless for detecting a lessened current, as 
the querist finds. ln the vertical galvanometer the 
resistance to motion is that of gravity, the greater 
weight of the lower part of the needles; when laid 
ou the back this is reduced to a minimum, and 8o 
there is nothing to bring the indicator back, while 
there is also little but friction to resist the pull of 
the current. In fact, when nearly horizontal the 
character of the instrument is entirely changed; if 
the two needles are nearly equal in power the system 
becomes astatic, and can only be pulled across 
the wires by any current. If one needle is stronger 
magnetically the system obeysthe earth’s magnetism, 
like a single-needle common galvanometer, but 
under a lessened magnetic force to bring it to zero, 
and an increased electric influence tending to 
deflect.— SIGMA. ; 


(56860.} — L. and N. W. R. Compouuds.— 
There is no coupling on these engiues; but they are 
fitted with extra large receivers, and blow-off 
valves in case of slipping. — REGULATOR. 

(56860. L. and N.W. Compound Locos.— 
The engine you mention has no coupling rods, the 
absence of them being one of the points gained. 


But the two outside high-pressure cylinders bein 
set at right angles, the engines of this class 8 
freely enough. I have both seen the one you name, 
and also have frequently ridden behind similar ones 
working in this district. And the engines appear 
in every way most satisfactory.—INvicra. 


[56860.]— L. and N. W. B. Compound Locos. 
Although not connected with the L. and N. W. R., 


having seen several of the compound engines on 


that line, and also the Marchioness of Stafford“ 
at the Inventions Exhibition, perhaps I may be 
permitted to reply to Crumby’s’’ query respect- 
ing these engines. There is no coupling rod or 
other device to keep the low-pressure and two 
high-pressure cranks in any relative position. As 
„Orumby may possibly know, the two high- 
pressure cylinders drive the trailing pair of wheels, 
and form one indgpendent engine, and the low- 
pressure cylinder drives the centre pair of wheels, 
forming really a second engine, and each of these 


q | being able to rua at what speed it can. Should the 


double cylinder or high-pressure engine slip, as 
this supplies the low-pressure single cylinder, more 
steam is sent into the eduction pipe (which acts as 
a receiver) than the large cylinder will take. The 
back pressure is increased, and helps to check the 
slipping, and the extra pressure on the low-pressure 
cylinder induces the centre wheels tò slip also. If 
the low-pressure or single engine slips, it takes 
more steam than is supplied from the double 
epgine ; its own pressure, of course, drops, and the 
slipping ceases. In practice, each engineis found 
to control the other effectually, thus equalising the 
work of the two somewhat. I have myself noticed 
the effect before stated, when seeing a compound 
start with the Irish mail on a wet night, with 
slippery rails, the pressure on the single cylinder 
quickly reducing the slip of the other engine or 
h.p. cylinders, and aiding in getting the loco. 
itself off. I hope this explanation may give what 
“ Crumby ” wants to know.—W. H. THURLOW. 


[56860.]}—L. and N. W. Compound Locos.— 
The only connection between the high and low- 
pressure cylinders of the Marchioness of Stafford 
(and the same is the case with the other compound 
engines on this line) is in the rail, apart from the 
fact that the low-pressure engine receives its steam 
from the high-pressure exhaust. I should not 
think that the low-pressure crank is, as Crumby ” 
says, “at right angles to one high-pressure crank 
and opposite the other,” for then there would be 
two dead points, should the engine stop with the 
opposite cranks on the centre—i.e., at the com- 
mencement or end of the stroke. The high-pressure 
crank being at right angles, is not the low-pressure 
crank midway between the remaining part of 360°? 
Thus: AC and CB being the rectangular position 


A 


©) 
w 


D 


of the high-pressure cranks, would not the position 
of the low-pressure crank be at D C, at an angle of 


135° from either AC or CB? I am, of course, open 


to correction.—J. KEAN. 


(56861.]—Eccentric on Shaft.— Will“ S. L. N.“ 
advertise bis address? I will communicate with 


him on the subject.— REGULATOR. 


(56867.] -Gas-Engines.—I should much prefer 
that some one better acquainted with gas-engines 
than I am should answer W. Bundy’s queries ; bat 
he is nevertheless welcome to my opinions, if he will 
take them for what they are worth. In regard to 
the lat: The suction of the piston would be suffi- 
cient to charge the cylinder with gas; but it should 
be compressed afterwards. By exercising pressure 
a larger dilution of air can be employed, at the 
same time that the violence of the explosion arising 
from a less unequal mixture of gas and air is 
diminished. 2nd. An electric spark would ignite 
the gas, and numerous engines have been con- 
structed in which the means of ignition was fur- 
nished by a batio ; but a gas jet is cheaper and as 
effective. 3rd. Airis too bad a conductor for heat 
to be suitable for jacketing. 4th. The temperature 
would vary with the relative proportions of the 
charge; but it is often as high as 2,000 F. 5th. The 
mixture suggested would, I imagine, be useless. 
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Paraffin vapour and coal gas need air in order to 
explode, and the steam could not furnish the 
necessary oxygen, except at the temperature of dis- 
sociation, somewhere abont 1,500° C. I, therefore, 
fail to see the reason of the suggestion. 6th. Yes; 
in so far as the pressure is greater.— J. H. 


(56867.)— Gas-Engines.—To “J. H.” AND 
8.— Yes; the charge is drawn in by the suc- 
tion or partial vacuum due to the outstroke of the 
piston, in the Otto engine, for instance. And to 
your next, an electric spark has been used in the 
case of the Lenoir engines; but it was not so 
satisfactory as the plan subsequently used—viz , 
that of a gas jet. 5 cylinder by means of 
air-current bas alread en tried and patented. 
The first form of the Bischopp engine had a tome- 
what similar plan of cooling by air. On the ques- 
tion of, say, three explosions on the one outstroke, 
I cannot see how it could be done, so can’t give an 
opinion. What the temperature would rise to if 
the water supply was stopped I also can’t say ; but 
before it rose very high the engine would stop of 
itself. Paraffin oil would, no doubt, be nearly or 
quite vapourised. I may say I have seen paraffin 
oil decompose into a pungent smoke under such 
conditions by accident. The mixture you name of 
paraffin vapour, coal-gas, and steam would not ex- 
lode; the two first would; whilst the steam could 
admitted immediately after the explosion. But 
this has also been done. Coal-gas when heated 
with the air in a state of compression is ad- 
vantageous; but this has long been done also. 
Heativg the air also has been done successfully : 
Then it is heated it assimilates better with the gas. 
—INVICTA. 


56868.] -To Chemists and Metallurgists. 

e following method devised by Abel is given 
by Miller :--30 to 40 grammes of the metal are 
digested for three or four hours in the cold, with a 
smaller amount of a neutral solution of AgNO; 
than is necessary for dissolving the whole of the 
Cu. When the Ag is all precipitated, the residual 
copper is picked out, washed into the solution, dried, 
and weighed ; the difference between this weight 
and that of the original mass giving that which has 
gone into solution. Now, if all the metal used was 
free of copper, the sole products of the reaction 
would be Ag and Cu(NO,),; but if Cu,O was 
resent, an insoluble basic nitrate would also have 

formed, thus — 


Cu:0 +2AgNO, = Ag, Cu NO, Cu. 


If, then, the mixed Ag and basic nitrate, left by 
decantation, be digested (with ugitation) with a 
known volume of standard diluted H,SO,, a certain 
amount of the acid will be neutralised by the latter, 
and the amount left can be found by titration with 
standard alkali. By remembering that for every 
98 parts of H,SO, neutralised by the basic nitrate 
there were 143 parts of Cu: O (in the metal tested), 
the amount of the latter and its percentage can be 
calculated. As to the latter part of the query, I 
cannot speak positively, but should think it difficult, 
if not impossible, to get rid of As, Eb, &c., from 
such a large excessive metallic Cu by any ignition, 
however vigoroas.— B. B. 


te say what quantity of acetate of lime 
e from one ton of wood. The reason 
is, that if the wood be small, or very green, or 
slightly decayed, the quantity of acid would be very 
small compared with that obtained from a ton of 
large wood well seasoned. The subjoined is a 
tabular view of the amount and strength of the 
products obtained from the distillation of several 
varieties of wood, from which Marshall Reid can 
make his own calculations. I may say that the 
manufacture of acetate of lime in this country is 
almost a thing of the past, since American lime 
salts can be bought so cheap, and most of the works 
that did not make acetate of soda or acetic acid 
have had to close—that is, in South Wales :— 


+ S PD so 
2 * FEE 8 
Three hundred 83 | | SS 358355 
and thirty-six | 2.8 8/5/3885 
pounds of wood | Fle E p= gos 3 5 
cod N O 
3 838 232 2 8 „ 
S |a = 
O 8 qin ~ A 
Birch. .. . 84 | 28-00 | 180'1-029| 91 25 
Walnut 72 | 24:00 150 1-018 7 | 143 
Birch, cut three 
years 70 | 23°33| 120 1031| 11 | 13 
Oak 6 6 „ 6 6 6 6 „ 0 91 30 33 190 1:022 8 24 
Ash ..........| 90 3000 190 1:024] 8 22 
Apple —ͤ . . 70 | 23°33 200 1:017) 6 | 18 
ych elm 70 | 23°33} 18001018 8 | 16 
Maple ........| 77 25 66 145 1018 6 


—CHEMICAL WORKS. — (Muspratt. ) 
[56871.]—Whitewash.—To make one that will 


not rub off, and will stand the weather, take freshly- 
burnt lime (Irish lime is very good) and soak for a 


night in as much water as will cover it. Then add 
buttermilk until it is the consistency of whitewash. 
Apply in the usual way. - B.So., Plymouth. 


(56872.]—Ooil.—The failure of this coil may 
arise from such causes as defective insulation, care- 
less winding, or an unsuitabie size of secondary. 
The secondary wire, in this case, seems to me to 
too thick; the ueual size being between Nos. 33 
and 40, and always recommended to be silk- 
covered. The Daniell celi is also unsuitable. Try a 
bichromate.— BoBADIL. 


[56872.]—Ooil.— Your friend will require quite 
four times the amount of battery power he is now 
using for his coil, and he should use some double- 
fluid bichromate cells instead of the Daniells, as 
the former give a much higher E.M.F. It would 
have been better if he had not used so much insula- 
tion between the layers of his coil. Better try five 
or six double- fluid bichromate cells.—C. O. S. 


{56872.1—Coil.— This co ndent does not 
state size of coil, or could advise better. Have 
made several powerful coils to work with two 
No. 2 Leclanché cells, as follows: Coil cheeke, 
l}in. diam.; between cheeks, 34in.; the usual 
bunch of iron wires for core, with brass tube for 
regulating strength of shock. Primary, four 
layers No. 18 silk-covered wire. Secondary, about 
16 layers No. 38 silk-covered. Itis not absolutely 
necessary to insulate each layer with paper. If whole 
be thoroughly soaked in paraffin wax, I should advise 
insulating primary from tecondary with one layer 
of paper. The above gives powerful shock, with 
low battery power.—F. T. W. B. 


(56872.] —OCoil.—‘* Cymro ” and his friend should 
read up some of the back numbers of Ours on 
intensity coils, and then try again; the present 
coil will be of no use. No. 28 c.c. is quite unsuit- 
able for secondary; No. 36 8.c. should be substi- 
tuted. Daniell's cells are not the batteries for 
coils; bichromates, Bunsens, or Groves are the 
proper ones to use on account of their vastly supe- 
rior E. M. F. Aomine said about a condenser, 
witbout which the spark will be a small one, and I 
expect the blotting-paper insulation is too clumsy 
between the secondary layers. The secondary also 
may not be properly insulated from the primary by 
& tube.—B. H. 


(56872.]— Coil.—‘‘ Cymbro’s” complaint as to 
his friend’s coil leaves very little room for sugges- 
tions. The coil seems to have been built properly, 
and the battery power to be sufficient. All that I 
can say is, Be sure that the junctions of the wires 
with binding screws, &c., are clean, well made ; if 
they are so, then Iam afraid that at some spot or 
other in the secondary wire there is a break, occa- 
sioned in winding, aud this may bappen even with 
the greatest care. Is ‘‘Cymbro”’ able to tell us 
any more about the coil? Then perhaps I may be 
able to help him. He makes no mention of a piece 
of soft iron within the coil. I should suppose that 
he has it, as I don’t know whether he works the 
contact breaker from a separate smaller magnet.— 
J. Kean, Northampton. 


{56874.}—Estimation of Magnesia.—This 
substance is usually precipitated as ammonium 
magnesium phosphate, and subsequently ignited, 
which converts the double salt into maguesium 
pyrophosphate, thus— 


2AmMgPO, = Mg,P.,0,; + H,O + 2N H;. 
274 222 18 34 


The residue, after ignition, contains 36:036 per 
cent. of MgO.— Ww. Jonn Grey, F. C. S., Analytical 
Chemist, Newcastle-upon-Tyne. 


(56875.)—Thymol.—This aromatic alcohol is 
stated not to separate from its solution ir alcohol 
on addition of water; but there are two varieties 
of thymol, both being mets propt phanel, one 
probably containing normal and the other iso- 
propyl; and it is quite possible that one of them 
separates, although: the other does not. Try warm 
water instead of cold, and add the water slowly to 
the alcoholic solution. Which variety of thymol 
are you using ?—Wm. Jo Grey, F. C. S., Ana- 
lytical Chemist, Newcastle-upon-Tyne. 


(56876.]—Reflectors.—An astronomical friend 
some time since was asking my advice on the ques- 
tion of a tube for a 9in. reflector. As he desired to 
make it himself, I sketched him out an easy plan. 
The tube is made of wood in straight staves jointed 
up like a barrel. To hold it together stout brass 
bands with screw eyes for tightening up are used, 
whilst to stiffen it, three wrought-iron rings are 
placed inside and let in flush with the innor surface 
of the tube. Arrangements for ventilation were 
not made in the tube, but the mode of construction 
renders such very easy if thought desirable. The 
outside being polished and the brass bands got up 
bright and lacquered, the tube looks as well as it is 
useful. In my opinion it is superior to a riveted- 
up iron tube, besides looking better and being easily 
made by anyone who can use carpenters’ tools.— 
INVICTA. 


[56877.]—OCoil Winder.— An automatic coil 
winder has been figured in these pages—I cannot 


say exactly how long since ; it might be a couple of 
years.— Os. 


[56878.]—Mineral Water.—I have no special 
knowledge as to the manufacture of mineral 
waters, but I am of opinion that it would not be 

ible to use acetic acid instead of citric acid. 

M. JoHN Grey, F. C. S., Analytical Chemist, 
Newcastle-upon-Tyne. 


[56878.]—Miaeral Water.— Moat probably the 
citric acid is used for making lemonade, and it is 
the only acid suitable for the purpose, as it happens 
to be extracted from lemons and other similar fruit. 
Acetic acid is the acid which is contained in 
vinegar, so that if your customers like vinegar and 
water in place of lemonade, by all means use it. I 
may as well also mention, for the benefit of those 
whom it may concern, that lemonade, gingerbeer, 
and such like drinks are not mineral waters, as 
there is Tong mineral about them ; the proper 
a for these effervescing liquors is acrated waters. 
—Os. 


(56880.]—Pyroligneous Acid.—The most use- 
ful size of cylinder is 6ft. by 4ft. in diam., thickness 
of metal jin. The doors: some are hinged, some 
the same as gas-retort doors, only no screw but 
wedges between the cross-bar and door: the doors 
are luted. Lute composed of sand, clay, lime, 
mixed with water and a little pyroligneous acid. 
But I would rather use ovens than cylinders. I find 
them more useful for mixed wood. Our ovens are 
6ft. by 6ft. by 4ft. Gin., made of. zin. boiler plates. 
Each oven has two boxes, the one in at work, the 
other being filled ready for changing (each day). 
The condensers are made of copper, from three to 
four pounds per super. foot of the sheet; and ours 
vary from l2in. to 9in. in diameter. But I find 
10in. diameter and 35ft. long (all condensers going 
into one lump and one return waste condenser the 
same length), the best working arrangement of oon- 
densers. About the stilla I cannot say anything, 
not knowing the quantity of wood or the pumber of 
cylinders or ovens in use, orto be used. I shall be 
happy to give Chemist ” any further informano 
if required, in naphtha, acetate of lime, acetate 
soda, or acetic acid (pure acetic acid).— CHEMICAL 
WORKS. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan 
suered for fire weeks are inserted in this list and (f still 
unanswered are repeated four weeks afterwards, We trus 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors. 


Since our last, ‘‘ Glatton ” has replied to 56031, 56039, 
56068, 56090, 56141, 56154, 56188; Invicta, 5540. 


56359. Coiling Thin Metal Stripe, p. 156. 
66362. Chemical Nature of Hemp, 156. 
56366. Screwing Machine, 156. 

56373. Cane Window Screens, 156. 

56376, L. C. and D. R. Locos., 156. 

56381. Legul, 156. 

56382. The Solar Eclipse in September, 156. 
56384. G. W. R. B „156 

56385. Victoria Dynamo. 156. 


. Microscopical Staining, 157. 

. Carbon in Cast Iron, 107. 

- Erectiog Machinery, 157. 

. Olive Oil for Calico Prints, 157. 


— 


- Warming Room, p. 243. 


56588. Generator Gas Explosive Force, 243. 
56591. Lee Boards to Boats, 243. 
56594. Limelight, 243. 


Spectroscope, 248. 
. Focal Distances of Images, 313. 
2. Cass in Telescope, 243. 
. Spinning Wheel Loom, 243. 
. Ink for Rubber Stamps, 244. 
Legal, 244. 
. Copper Band, 244, 


66621. Electric Light for the Optical Lantern, 214. 
66623. Polishing dteel, 244. 

56626. Fermentation in Horehound and Hop Beers, 24. 
56627. Thoma Microtome, 244, 

58629. Hydraulic Ram, 214. 


. Brake Failures, 244. 
- Photographie, 244. 
Water Line, 244. 

. Clamp Burning, 244. 


DR. W. Coun recently gave some figures whicb 
he obtained from a works in upper Silesia, where 
thirty coke ovens have been altered for the ocon- 
densation of by-products. At those works 100 
kilogrammes of coal yield 3 per cent. of tar, and 
l per cent. of ammonium sulphate. The thirty 
ovens coke daily 50,000 kilogrammes of coal. The 
price on the spot for tar is 44 marks (1 mark equal 
1 shilling) per 100 kilogrammes, and for ammonium 
sulphate 25 marks per 100 kilogrammes. It has 
been found that the treatment of the ammouis 
water costs for fuel, labour, &c., 9 marks per 
100 kilogrammes of ammonium sulphate produced, 
so that the selling price being 25 markr, the profit 
is 16 marks per 100 kilogrammes. 


JuNE 26, 1885. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,057. 


875 


QUERIES. 


— . — 


56881.) — Observatory Dome. —I should be oblized 
if ' Invicta would give me a few hints as to the con- 
struction of a light, revolving dome, 8ft. diameter, for a 
small observatory ? I thouvht of a framework of angle 
mone 3 with sheet zinc, but am in a fix about it. 

[56882.1—Oatalogue for Lending Library.—I 
should be obliged to anyone for telling me how to 
arrange a catalogue for a lending lbrary, how to class 
the books, and which class to put first, or any informa- 
tion relating to the above subject ?—LIB8ARIAN. À 


153883.) — Portrait Photography .—Will! someone 
kindly help me in this dithculty ? A few weeks ago I 
could get good negatives, now I am unable to do so, 
though I still keep to the same plates, viz., Fry's, and 
their sodic sulphite developer, which they supply. My 
apparatus is a } Le Merveilleux. My plates require 
extraordinarily quick exposures to what they did; one 
second being too much in dull weather with ordinary 
plates. I find this difficult with a drop shutter ; but 
when exposure appears correct they do not develop with 
sufficient density, and require no time in the fixing 
solution. How do plates perform that are fogged by 
damp or light? I now fail to get the white appera:ance 
at the back after development.—Sez Bre. 


(66881.]—Gramme Dynamo.—Will Mr. Bottone 
kindly state the length required, and diameter in round 
eection for the four field magnets of a Gramme dynamo 
having a Pacinotti ring 6in. in outside diameter, and 4in. 
long? Also required the depth of channels in ring, and 
aubatance of the ring body? This information will 
oblige—LrrI LX Dogar. 


156885] Potato Cleaning. Will Invicta.“ or 
any other reader tell me how could make a machine to 
elean pototoes for the table —40 or 501b. at one operat on, 
or tell me if there is such a machine in use anywhere !— 
BUBSCRIBER. 


(56886. Model Boiler.—Will someone kindly 
describe the best form of lamp to heat a vertical boner 
of the following dimens ons, by means of methyla'ed 
spirit? Boiler, Sin. by 5in.. with internal firebox 4in. 
wide by 3in. high, centre flue 1łin. diameter. Spirit 
burnt in an open vessel in firebox raises steam quickly, 
but makes nn awful smell. Gas is not available, anda 
fire is objectionable indoors. The boiler is made of 
copper, 18 B.W.G. throughout, all joints well riveted 
and soldered. Will 30lb. be a safe working pressure ? 
I intend making the engine with cylinder } bore and 14 
stroke. Have I heating surface enough for a cylinder 
lin. bore ?—F. C. P. 


56887.. —Drying under Pressure.—I have a 
- substance to deal with that is capable of being dried 
very hard at 60deg. or 70deg. Fahr., but if this is ex- 
ceeded it all cracks. This being very slow, I wish some 
of your readers could give me a plan whereby I could 
try drying it on a smali scale under pressure ; or any 
suggestion will be thankfully received.—Souren. 


(56888.1— Bicycle Turning.—In turning ina circle, 
withthe handle-bar of my bicycle turned round as far as it 
will lock, 1 find that both wheels make true circles to 
one centre. How can this be accounted for, with regard 
to the small wheel, which is kept rigidly by the backbone 
and its own forks, in a pane always at an angle with the 
driving wheel 1—J. R. T. 


186889. —Protosulphide of Iron .— Can any of 
your readers give me a good method fur making 
protosulphide of iron (FeS) on the large scale, say one 
Or two cwts, at a time — C. D. 


(66890.|—Filtering.—I want to filter considerable 
quantities of liquor, to hasten whieh I wish to produce a 
vacuum beneath the filtering medium. I know, of course, 
that this can be done by means of a suitable pump, but 
wish it possible to do it more cheaply by means of one 
of the well-known vacuum jets. Any reader who has 
worked with these would oblige me by giving a hint or 
two as to his experience with them.—C. D. 


(56891.]—Shocking Ooil.—I have finished making a 
shocking coil. I have two rows of ae pear No. 18 c.c.and 
12 rows of secondary. It is insulated with parattin waxed 
paper, on an electro-magnet contract breaker, fixed to 
the base, and I cannot get any shock from it when I fix 
a pint Bunsen battery to it. Should I have another 
battery ? Will any brother reader oblige by putting me 
cight!—L O. G. T. 


56892. — Tricycle Chain. — The chain of my 
tricycle makes a loud, rattling noise when I am riding on 
rough roads. Will eome reader tell me the cause, and 
how to correct it 1— C. A. W. 


(56893.)—Astro.—I am much ob to Fellow of 
the Royal Astronomical Society,” and Mr. Saddler, for 
their answers to my query about Stellar Parallaxes, 
Binary Stars, place of Spica, &c. Would either of these 
wentlemen kindly inform me whether the star 61 Cygni is 
not a binary, as it is not in their lists, and also as to the 
smallest star visible in the daytime, with telescopes of 
various sizes? I have a 4jin. refractor, and should be 

lad to know how faint stars I could see with that? 
What is the period of the shortest known double star ? 
—M. AgkwsicuT. 


(56894.)—Oils.—Can any correspondent enlighten me 
on the best and cheapest method of thoroughly purifying 
and clarifying lubricating oils (mineral and vegetable) 
and grease mixed together, which have become thick, 
black, and dirty by use I— ON 1x a Fix. 


(56895.)—Cutting Wards of Keys.—How is the 
above done in the shops! I cannot find any information 
in back numbers. I have occasionally to cat wards in 
field padlock keys, and find the ordinary way with a flat 
file, very tedious and troublesome. Could they be cut 
quickly ou lathe, with circular saw, or smali emery 
wheel? Directions would much oblige.—AGuiccLTor: 


56896.]—Loco. Slide V alves.— Will someone kindly 
tell me some methods of setting valves!—also of findin 
the lead? Also, if possible, infurm me how to read a 
understand indicator diagrams 1—A. M. P. 


566897.. — Organic Chemistry Examination.— 
ill any of our readers who sat for the examination in 


Practical Organic Chemistry, advanced stage, at South 
Kensington, kindly inform me what constituents were 
found in the tubstance given for analysis ?--W. O. T. 


(66898.]—Naphtha.—Can any reader inform me what 
causes the smell I sometimes perceive from some naphtha 
works about a mile away? Whether it is due to the 
escape of any gas, and if so, what gas? I should like to 
know of any books treating on the manufacture of 
naphtha.— F. S Sc. 


56899. — Bofiler.— To Invicta."—I have an egg- 
shaped boiler sbell, 3ein. long. 13in. diameter, 8-16in. 
plate, the end plates welded. Will you kindly inform 
me if the above can be made suitable to drive an engine 
24in. diameter, bin. stroke, also the best way to supply 
the boiler with water 7—C. J. F. 


[56900.]—Locomotive.—To Mr. Strrettox.—I was 
having an argument with a friend the other night, con- 
cerning the cost cf a locomotive railway engine, who 
informed me that the average cost of seme amounted to 
from £2,500 to £3,000. Is this correct I- if not, will you 
kindly let me know the average cost of an ordinary 
engine 1—W. E. 8. 


(66901.]—Irish Degrees.—Can any of our readers 
inform me what colleges or universities in Ireland grant 
the degrees of LL.B. ur LL.D., and if they require candi- 
dates for the same to attend lectures or classes there, 
before offering themselves for examination 1—Srupkxr. 


(58902. ]— Electric Lighting on Trains.—Last 
aul umu some suburban trains on the G E.R. were lighted 
by electricity. A Tower high-speed spherical engine, 
coupled to a dynamo, were placed in a box on the top of the 
locomotive boiler barrel, and supplied the power direct, 
without any secondary battery, to the incandescent lamps 
in the carriages. When at Liverpool- street terminus a 
few weeks ago, I did not notice any train eo fitted. Can 
anyone kiga say if this system is still in use on the 
G. E. R., or eleewhere? Perhaps it is only discontinued 
during the summer, or if given up entirely, is it because 
the light going out when the locomotive is disconnected 
from the train was considered a fatal objection to its 
general adoption. Any information respecting this will 
oblige.— W. H. TuurLOw, 


(56903. — Steam. — Will some reader of the E. M., 
give me an answer to the following questions, aaked at an 
examination on steam? Explain the difference between 
a non-condensing engine and a condensing engine? 
Show, by a diagram, that more work is obtained from a 
given quantity of steam in the latter class of engines. 
2. Steam is admitted into a cylinder, 32in. long, at 40 lb. 
pressure above that of the atmosphere (viz., 15lb. on the 
square inch) and is cut off at 1-5th of the stroke. The 
area of the piston being three square feet. Find the 
work done in one stroke, by dividing the etroke into five 
equal parts, and considering the pressure in each of the 
latter four parts to be the mean of the pressure at the 
beginning and end of same ?—Goopsve. 


(56901.]—Problem in Algebra.—Can any of our 
mathematical correspondents help me with the following 
problem? Prove that the coefficient of the middle term 
of 


in = n 1.8.52 (4n-1) 
1.2 eee 2n 


The denominator comes out all right, but I cannot get 
the numerator. If someone would help me with it, I 
shall be much oblig-d.— Bunsen. 


(56905.)— Mal de Mer.—Can any reader speak from 
personal experience, or by referring to the British 
Medical Journal, of Oct. 24th, 1881, p. 730 (which I cannot 
obtain) as to the efficacy of the alkaline bromides, in 
. seasickness! The referred to, I 

elieve, recommends 60gr doses for two or three days 
before sailing ; the ordinary duse is 2gr. to 6gr. Ishould 
be glad to hear of any medicine or treatment which has 
been found useful.— Mon. 


|56906.|—- Deed of Gift—Would Mr. Wetherfleld 
please say if a deed of gift requires a stamp !—if ao, of 
what value ? Also, would he give a general idea of the 
wording to be legal !- X X.X. 


(s6907..—Electro Magnetism.—I see by various 
scientific books, thatan electro-magnet can easily be con- 
structed to lift (and therefore I presume to move, if 
necessary) from one to two tons. Can any of your readers 
inform me whether there is any cheap way of keeping up 
the supply of electricity required, and what weuld be the 
best way of doing it, as this part appears to me to bea 
very expensive item ?—Romso. 


(56908.)—Calorio Engine.—I am having a Caloric 
engine constructed, and am now in a difficulty. I find the 
heat ehrinks up the packing ee) and causes 
leakage, and consequently loss of power. The loes of 
power also sustained by the engine is very great in 
wor the pump, which has to keep up the supply of 
air. How are these difficulties to be overcome, and what 

should be used? Perhaps Invicta,“ who, I 

ow, is always realy to succour the distressed, or some 

other kind friend, may help me to solve this problem.— 
Rezo. 


156909.]— TO Mr. Bottone.—I am mak 
on the Gramme principle, with eight mallesble round 
field-magnets, four at the top and four at the bottom ; 
they have flanges jin. thick at each end (like cotton reels 
in appearance) the body of these F.M.’s is 1§in. 
diameter; length, includi flange ends is Ain. 
intend to bolt pole pieces to these eight cores, so as to 
form one electro-magnet system. Before making the 
poe pieces, I should like toask Mr. Bottone what would 

the most sui‘able size of armature for this arrange- 
ment, I should mention that the fields are arranged in 


circular form, s0 as to give an even mognem t the 
pole pieces ; they will be wound in series form ; the four 
op ones alike, the feur lower ones also alike, only in 
different direction to the upper bass. If Mr. B. recom- 
mendsa ring with cogs, will he kindly indicate the depth 
they should be, and the substance of the ring body in 
malleable iron.—Susscaiper rao. No. 1. 


(56910.] — Flame. — I have understood that the 
luminosity of a flame is caused by the incandeecence of 
particles of carbon, which tae combustive material con- 
tains, which I do not in the least doubt; but what 
becomes vi the sai! carbon in an atmospheric gas burner, 


(r + a) 


is it consumed ?—The colour of the flame is that of pure 
hydrogen, the result is CO, not 0 Ha, I suppose.— 
AYLWABD. 


(66911.]—Writing on Glass. Can any obliging 
reader give a recipe for an ink suitable for writing 
fluently on glass, or else for writing on paper, to be 
transferred on glass ?—Cu. R. 


y 
_(56912.1— Jablochkoff's Battery.— Will anyone 
kindly give me instructions for mas ing the above ! It was 
described in the E.M.” of the 5th inst.? Is it patented f 
How many cells required for a 23 c. p. lamp? — J. H. G. 


1569 18.] — Weatherproof Paint for White 
Marble Gravestones — Will sume of your readers 
kindly inform me of the best mixture, and the best 
method of applying a paint to engraved letters on a white 
marble gravestone, that will withstand the weather for 
several years? The paint that bas been used up to the 
present time is constantly washing off, and wants 
renewing every few months, if we wish it to look 
respectable. A few hints on the above would be gladly 
accepted .—E. Hor. 


[66914.)—Socket Joint Making.—Can anyone tell 
me how to make a cement that will make faulty socket- 
joints good and perfectly tight in hot-water apparatus, 


and how much of the old borings require to be got out, 
and how to apply the cement? I may add that the 
joints have been made and caulked with iron borings, 


and some leak very much, and as they are fixed they can- 
not now be got at to caulk, and those faulty joints are on 
the ground floor of a three-story buildi So that the 
weight of the water above is upon them? Shall be glad 
of a sure cure.—ANXIOUS, 


569 15.I—- Gas Engines.- To J. K. P."—If it is 
not asking too much oi you, and you are not taking out 
provisional protection for your new gas-engine, would 
you please send drawing and particulars to the E. M.,“ 
as it is hardly possible for me to eee your gas-engine, 
because I live in the country, and there are other circum- ‘ 
stances which prevent me from seeing it.—Tuxo. 


[56916.]) — Telescope Eye - tube. — Will some 
correspondent kindly give me a description, with sizes 
and sketch, if possible, of eye-tube, suitable for a 64in. 
reflecting telescope, with rack and pinion movements! 
Aleo the number of threads to the inch used for fitting 
eyepiece to eye-tube !—G. R. 


(56917.}—Plaster Ceiling Oentres.—I should 
much like to ask readers of your valuable paper, if those 
plaster ceiling ornaments, which are to be seen in some 
houses, are made out of moulds or stamped out b 
dier, and to obtain some explanation of how it is done 
Does hair, straw, wool, &c., enter into the composition of 
the liquid plaster? An address or two of the best 
plaster of paris ornament makers would also be wel- 
come.—THo. Dutiyman, Maindee. 


150010.1 Graa Engine.—I should be obliged if 

Invicta, or any other competent n, will state the 

proper diameter of bore of cylinder, and length of 

stroke of a two-man nominal power, simple non-compres- 

Hon s 1 05 also the best size and weight of flywheel 
Chir. 


156919. — Electrical Weather Vane. — Will 
some correspondent kindly explain to me, through these 
pages (with illustration) how I can connect a weather- 
cock electrically? Asthe vane ig in the garden, I wish 
to connect it with an indicator in the hall.— H. PoLLITT. 


(66920.)—Locomotive.— Will some kind friend 
lease inform me how often a locomotive boiler should 
washed out when in regular use, and how the boiler 
should be treated in every way, how often ehould they be 
ace tubed, &c,? The above would greatly oblige.— 
(s6931.)- Heat for Workshop.—Would some 
W ay 2 5 F 5 lamp for s mi 
op, to supply the p of an ordinary gas-jet t 
not possible for me to have gas. I have tried the spirit- 
lamp, but cannot obtain the necessary heat for harden- 
ing drills, tools, &c., and one cannot always have a fire 
alight, especially summer weather. Any information 
be thankfully received.—P. 


(66922.)—T wine.—What kind of machines are used 
for making fiae twine, such as used by druggists, 
grocers, &c., and how is it polished !—who makes the 
machines, &o. ?—Twinu. 


F Shellac.—In No. 991 of the 
„E. M.,“ for March 21st, 1884, there is a process given 
for oe above, vas trying laser should 1 to be 
enlightened u e following po viz.—(1) It says 
“ the liquid is boiled for a few minutes, and, while hot, a 
wooden air-tight cover is cemented on the vessel.“ What 
cement is used for this purpose? (2) How am I to tell 
when I have added enough dilute eulphuric acid to de- 
com the clear filtrate”? (8) What is “‘ glyoerol ?” 
4) And would it ben to pull it (the shellac), should 

require it very white? I have plenty of the best button 
lac at hand, and would like to do my own bleaching, as I 
use about a half-cwt. a week. Perhaps some of ours 
will kindly give the information required, or give some 
other process which is simple, cheap, and reliable.— 


ing a dynamo | J. L. 


158924. — Logwood and Gall Liquors.— What 
instrument can I use to test the strength of each of the 
above after boiling? What is the difference in the 

of, say, 11b. logwood, and 11b. logwood extract! 


strength 
I | What is the best antiseptic (odourless) to use for prevent- 


ing ink from turning mouldy !—J. L. 


66925.]—Draughtin Ohimney.—Thave heard that 
by hanging a chain with a knot tied at its lower end, or a 
rod with a ball at one end, down a chimney, it will 
materially improve the draught. I shall be much obliged 
if any of your readers can give me the following informa- 
tive on the subject :—(1) Should the knot or weight be 
near the top or bottom of the chimney? (2) The re- 
lative size of knot or weight to the chim ey! (3) Does 
it make any material difference in the draught! (4) What 
is the principle on which it acts?! I have a chimney 60ft. 
high, by 2ft. 3in. diameter for a boiler, with grate area of 
18 square feet, and the draught is ao slugglish that I can- 
not bara more than lvcwt. of coal in nine hours. I 
thought once of forcing the fire with a fan draught; but 
if this chaia or ball arrangement will do, it is much 
simpler.—W. HosxEN. 
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[56926.J— Leaky Tank.—I have a large wooden tank 
in which I keepa strong solution of soda-ash (30’s)forcloth 
scouring purposes. I find that the alkali is slowly attack- 
ing the wood and causing it to be leaky. Will any con- 
1 N inform me as to how I can best prevent 


[56927 J Co-ordinate Geometry.— Having some 
time ago commeficed the study of this science, and made 
some advance in it, I obtained a more advanced book, 
which treated on another method—that of trilinear 
co-ordinates and abridged notation. This latter method 
soems to me much more complicated and difficult, and I 
would wirh to be informed if it would be worth while to 
undertake the task of mastering it for any special ad- 
vantages it pcssesses over the other method, particularly as 
it seems to me that it is the ordinary system of co-ordinates 
that is adapted to the calculus.— ALPHA. 


56928. — Resilvering Mirrors. — What is the 
elmplest and best way to resilver the concave mirror of a 
microscope ? I have seen elaborate directions for silvering 
specula and large mirrors. I bope somebody will give 
me the necessary directions, solutions, &c., for resilvering 
small mirrors. I have two which iequire to be done, 
each about 1Ain. in diameter.— PATHOLOGIST. 


156929.—Cork - cutting Machine.—Will some 
friend kindly inform me a little in making the above 
maehine, to cut from 3 to about 3in.? I have made 
a frame of wood sft. 6in. long and lcin. broad, and the 
sides 4in. deep. Will you kindly eay what size wheels to 
use for turning the chucks, and the best way to shift the 
knife to any size or taper ? ~X. Y. Z. 


(56930.-— Three Pro blems.—Problem 1. In three 
events where the odds are three to one against the first, 
five to one against the second, and seven to one against 
the third: what are the odds of winning some two out 
of the three ? Problem 2. In three events where the odds 
are three to one against the firat, five to one against the 
second, and seven to one against the third: what are 
the odds about winning two in suceession! Problem 
3. An event has to be decided by the winning 
of two heats out of three; the odds against the 
first is three to one, against the second. five to one, 
and against the third, seven to one. What are the 
odds about winning tome two out of the three! Will 
someone kindly say how to calculate the above and give 
& rule proving the correctness of seame—ani oblige ?— 
PERPLEXED, 


[56981.) — Bearing Grease. — Presumisg that 
4% Essar” will give me a recipe for making this article, I 
beg to thank him beforehand. I wish to make the grease 
for my own use, at a cost of twopence per pound, for hot 
necks.—InqQuisrror. 


[56932..—To M. I. O. E.”—Given a sphere 12in. 
diameter ; itis required to draw a diametral hole shrouge 
it, of such asize as to reduce the contents of the sphere by 
one half. I make the diameter of the hole,an 
arithmetical mean between the side of the pentagon in- 
scribed in a great circle of the sphere, and the arc of the 
circle, of which such side foima the chord, but this 
is apparently only a chance and merely approximate 
coincidence, and I am anxious to know if any precise 
formula can be given. Here is a pretty result which I 
bave never geen in P From the hemisphere G A H, 
cut the sector E A F C, consisting of segments of height 
A D and cone of height DC tugether: this sector cut out 
leaves the socket EGCFH. Then as eector to socket, 50 
is A Dto DC. I think M. I. C. E.“ will be able 
to draw the figure irom the description, C being 
centre ot circle; G C H, a vertical diameter of the 
sphere, and E D F, the line parallel to it reprerenting the 
base of tbecone:A DC, at right angles to B F and G H, 
being the axis of cone. — A. S. L. 


(56933. ]— Mechanical.—(1) Can any of the readers 
of this valuable paper inform me how to produce those 
moonlight effecta in pamoi amic scenery? I am at prexnt 
painting some scenes, nnd want to break monotony of 
entertainment by showing a scene representing day and 
then changing it to night. any information how to 
manage these moonlights, or churches and palaces lit up, 
is kindly solicited. (2 My intention is to bave the 
scenes all on cne roller, but instead ef running them 
across as most panoramas, I wish to roll them up. Can 
orons suggest a frame to carry rame, one that will te 
substantial, yet one that can readily be put together? A 
large gilt frame will stand in front of scene, bottom of 
which will be «ft. from floor; length of scenes 15ft., height 
of eame about 9ft. I have “E. M.'s” from 1872, „to 
which I can refer if (here is anything; if not, any in- 
formation will be acceptable.—J. P. H. B. 


[56934.— File Cutting Machines.— Can any reader 

of the E. M.“ give any description about the cutting 

ines, or the numbers of the patents, if such have 
been patented, and dates 1— Fin MAcninx. 


Every Workman connected with the Building 
Trades requiring © Situation should advertise in “THE BUILD- 
ING NEWS.” published every FRIDAY, price Fourpence, at 332, 
Strand, London, W.C, 

“THE BUILDING NEWS” fa the Principal Journal repre- 
senting Architects and Builders, and has the largest circulation of 
any Professional Journal in the kingdom. ` 


Erory Workman should insist on seeing “THE BCILDING 
NEWS" every week at his Club or Coffee House. He will find 
more “ Lists of Tenders" for new work in it every week than in 
any similar papcr, and can thus judge where work is likely to be 
had. „He is also epecially invited to make nse of ‘‘ Intercommunica- 
tion if he wanta to know anything about his trade; te write to 
the Editor if hc han any suggestions to make, and to advertise in 
the paper when he wants wak. 

The charge for Advertisementa for Situations is One Shilling for 
Twenty-four Words, and Sixpence for every Eight Words after. 


Epps’s Oocoa.—Grateful and Comforting:—“ By 

a thorough knowledge of the natural laws which govern the 
aperations of digestion and nutrition, and by a careful applica- 
tion of the fine properties of well-selected Cocoa, Mr. Eppe has 
provided our break fast tables with a delicately flavoured bever- 
age which may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet b u constitution may be 
gradually built up until strong enough tv resist every tendency te 
ase. Hundreds of subtle maladies are floating around u» 
ready to attack wherever there isa weak point. We may escape 
a fatal shaft by keeping ourselves well fortified with pure 
and a properly nourished trame.'’—Ctou Seretee Gasetle — 


Leper pera At with boiling water or milk, Bold only im packets, 
labelled—""“JAMES EPPS and CO., Homeopathic Chemists, 
Lenden.“ — AI makers of Eppe e Chocolate Kasence. 


ANSWERS TO CORRESPONDENTS. 


„ All communications should be addressed to the EDITOR 
of the Encuisu Mrcuanic, 382, Strand, V. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for 
addresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not fore 
warded, and the names of correspondents are not given 
to inquirers. 


„Attention is especially drawn to hint No. 4. The 
1 8 devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The“ Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, June 24th, and unacknow 
elsewhere :— 


G. Bigcn axp Co.—T. Barker and Co.—W. H. Tulloch.— 
W. Nolan.—J. A. Campbell.— Foster and Williams.— 
H. W. Williama and Co.—J. K. Smythies.— Optical.— 
J. T. Gent and Co.—J. Calvert and Co.—W. Bradbury. 
W. T. Glover and Co.— R. W., Newcastle-on-Tyne.— 
Conductor.—Sceptic.—D. K. M.—Excelsior.—A. B. C. 
—P. W. Stanley.—Accumulator.—An Old Subscriber. 
—D. W.—B. J. Hopkins.—John White.—A. Lester.— 
Lynton.—H. H.— Charles North.— W. P.—D. Booth,— 
Lever.— J. E. Gore.—St. Pancras.—J. H. Bowman.— 
W. E. T.—A Fellow of the Royal Astronomical Society. 
—F. A. Robinson. 


A Curex. (If your physician can do nothing for you, 
how can you expect strangers to supply you with a 
remedy for your failing sight? You should consult an 
ophthalmologist.)—Cxrxring. (If your physician has 
advised you to try electricity, he will aleo tell you what 
appliances are required. You will find descriptions of 
such appliances in back numbers; but no one can 
recommend anything without knowing the nature of 
the nervous trouble.’”?)—Witppaxk. (What differ- 
ence can there be?)—Hvuocu. (It is constitutional. 
Any sabe ri will make you up a suitable astringent 
lotion, and for the reat you must do what is possible to 
improve the general tone of the system )—K. E. N. C 
(You do not seem to bave read the letters on the sub- 
ject. See p. 67.)—Kpwanp Hawks. (How can readers 
criticise unless you supply a description of the new 
brake? That sent in is merely an indication of the 
principal features. Details are needed for any useful 
criticism.)—8. Barron, (Too late for last week. You 
must relax them by placing them on blotting 
paper laid over damp sand, or by attaching to pieces of 
cork and floating in a vessel of water covered with a 
damp towel. They muat de afterwards treated with 
353 solution and mounted in a proper manner. 

f you cannot see back volumes procure Dr. Knaggs's 
Lepidopterist's Guide,“ J. Van Voorst.)- E. WiL- 
LiaMs. (If you mean preparations for freezing water, 
see the indices or answers to An Inquirer, p. 312. 
The water or mixture to be frozen is put into a vessel 
of thin metal and surrounded by the refrigerating 
materials.)—L. B. (Procure the prospectuses of the 
Birkbeck Institute, Bream's-buildinge, W. C.; the 
Working Man’s College, Great Ormond-street, 
W.C.; and the Finsbury Technical College, Cow- 
per-street, E. C. Laboratory practice Is abso- 
lutely necessary, but it would be advisable to piss 
in the elementary stage before attempting the 
laboratory work, as it is only evenings that you ha ve 
at liberty.) SAASsRHRR. (We are afraid you must apply 
to the Master of the Mint for the list. Many of the 
coins made there are for colonies and dependencies.) 
—Lotus. (It is an hydrometer for taking the specific 
gravity of liquids; but of what pattern it is impossible 
to say from your description. They are called areo- 
meters, alcvholometers, densimeters, and various other 
names, according to the special purpose for which they 
are used. A dealer in such instruments would be able 
to give ita definite name cn sight.) —TuRroaT-HOARSE- 
wess, &O. (No relief can be peaa until a skilled 
diagnosis has been made. Probably considerable injury 
has been done by the vast quantity of medicines.)—A 

_ Burscriper TO THE E. M.” Faom CoMMENCEMENT OF 
THR Presext Juse. (All particulars of the kind can 
be obtained on application to the Secretary of the Phar- 
maceutical Society, Bloomsbury-equare, W.C.)—A. J. 
Hawkins. (You must, at least, give us some idea of 
how long ago.)—Ast+nisk. (If you procure the Rules, 
price 6d., you will have all the information you need. 
They are cold at the Sale Office of the Commizsioners of 
Patents, Cursitor- street, W. C.) W. L. B. (You can 
only blow them to pieces with gun - cotton, dynamite, 
or gunpowder. You will find a good deal of informa- 
tion on the subject in Vol. XXVIII , pp. 180, 229, 879, 
476. See Hinte No. 5.)—G. Anprews. (See indices. 
Do you mean a Fabrevheit thermometer, or a mer- 
curial barometer, which has nothing to do with Fahren- 
heit. If the latter, you have merely to fill the. tube 
with mercury, put your thumb on the top, and invert 
the end beneath mercury in a little cistern. Then re- 
move your thumb, and tke piessure of the atmosphere 
will aupport the mercury in the tube to a height of 
between 27 and 32in. Make a scale in inches and 
tentns, and fix it by comparing with a standard in- 
strument. A tube Sft. long is more than sufficient. )— 
Rover. (You are correct when you express the opinion 
that your idea will not work. Neither will the new 
one. Ree Dircks’s Perpetuum Mob le,.“ or the back 
volumes.)—Onke wHo Woc.Lp. (There bas been a good 
deal about microscupe construction in back volumes, 
but our columns are always open to those who will tell 


their fellow-readers how to make philosorhical appa- 
ratu:cheaply. If we may judge from the number of 
queries sent about it, many readers would like to know 
how make a spectroscope for 5s., as mentioned 
recently at the Society of Arts. A query appeared on 
p. 243, but so far has not been answered.)—A Corpre. 
(They are chosen from the ranka, except under very 
special circumstances. The pay is good.)—Azpa, 
(For tempering spiral springs sees p. 519, No. 1,011, 
where you will find an illustration of the “cradle.”)— 
Senzx. (Surround the type with a frame bigher than 
the surface of the letters. Fill up with me'ted wax to 
about a tenth of an inch from the top of the letters, 
and then pour the mixed plaster of Paris on. Level off 
when nearly dry.)—C. M. (Prof. E. C. Pickering, 
Harvard College Observatory, Cambridge, Mass. The 
other is professor at the U.B. Naval Observatory.) — 
T. R. (Ohm is the unit of resistance, volt the unit of 
electromotive force. See any textbook of the subject.) 
— J. R , Shoreditch. (See any of the indices, or recent 
back numbers.)— Evax, Ax L.M. (You can obtain al 
ticulars on application to the eaptain of the Steam 
serve, at any of the Government Dock yards.) — 
ALLEGRO. (See recent back numbers, and the last two 
volumes.)—A ConatanT Reapen. (See the indices for 
a variety of methods of destroying blackbeetles. On 
. 181, No. 1022, a correspondent said be had fourd red- 
ead and flour the best bait for cockroaches and 
crickets.)—A Five Years’ SuScIBEZR. (The pressure 
is the same per square inch. How could it be other- 
wise! 3. Bo far from being a bad plan, something 
similar is used on the underground railways. 8. If you 
are a five years’ subscriber, what bave you done with 
Vols. XXXIIL and XXXIV.. which contain some ex- 
cellent lessons in mechanical drawing? For books, see 
the publishers’ liste.)—JoHx Roserrsox. (We believe 
it is published by Ward, Lock, and Co., Stationers’ 
Hall-court, E.C. See Hints, Ng. 5.)—Bamoret. (Pro 
bably it would do; but much ay beri on the clay. See 
p. 180, Vol. XXVII., or Reid’s k on the manufac- 
ture of Portland cement, published by E. and P. N. 
apon) Sr. Pancras. (Too vague. There is scarcely 
a family that has not money in Chancery; bat till 
something more dt finite is ascertained you would waste 
your time in pursuing a claim.) 
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PROBLEM DCCCCXLV.—Tge Foue KI ORrS. 
Black. 
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White. [9+5 
White to play and mate in two moves. 


BoLUTION TO 943. 
White. Black. 
1. Q-Q 4 1, Anything 
2. Q, Kt., or P mates. 
(Five variations.) 


NOTICES TO CORRESPONDENTS. 


Connxor solutions to 912 by H. Culmer, Streetgate 
(a capital problem), J. A. Miles, (very good and difficult), 
A. A. E. Lecluse (exquisite) and F. A. Vincent. 


To 943 bx J. A. Miles (a good people H. Culmer. 
Streetgate (very easy), Rev. Anderson (Old Romney). 
A. A. E. Lecluse (an easy key move), S. L. Chivers, F. A 
Vincent, A. W. Orr, T. L. Robins, and F. O'N. H. (nest), 
To 944 by E. 3, Streetgate and O'N. H, (restricted), 
8 K-Q B 7, , 1 R-Ksq (ch) how 

J. A. Car BELL.— If 1 Re e 


does Q mate, and where? If 1 R takes 


E takes R 
G. T. STRINGFELLOW AND T. L. 8 porem 
is quite sound. In reply to 1 2 is 


: K takes K P 
the correct play. 


F. A. Vincext axo J. H. Buaxe.—Thanks for games. 


Holloway's Pills.—These pills purify the blood and 
act most powerfully on the liver, stomach. kidneys. and bowels. 
thus giving tone energy, and vigeurto the whole system Tiy 
are wonderfully efficactousin all ailments incidental to fems: $, 
young or old, and asa general family medicine are ancqualicd — 

ADYT.) 
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ELECTRICITY AND “DUST.” 


T will be remembered that at the Montreal 
meeting ef the British Association 
Prof. Oliver J. Lodge was requested to de- 
liver one of the evening discourses, and 
chose for his subject ‘‘ Dust,” a term ap- 
parently definite, but in reality covering a 
very large variety of organic and inorganic 
substances—the ‘‘floating matter of the 


air,” as Tyndall puts it; though, as Prof. | trial 


Lodge says, it should really be ‘‘ sinking,” 
for the dust fleats only because it is pre- 
vented from sinking bodily by the currents 
of the atmosphere. Foreign 1 in our 
aerial envelope, whether solid er liquid, are 
not floating, but slowly settling down, and 
where the air is still they lodge on any con- 
venient spot, as the housewife knows. We 
recognise terrestrial dust and cosmic dust, 
ezi scientific men have been engaged for 
some time in studying the question whether 
the latter could be collected, its nature 
ascertained, and its amount calculated. As 
regards the latter pont we are not at 
present interested ; but we are about to de- 
scribe a remarkable instance of the rapid 
manner in which pure science is nowadays 
converted inte applied science, and that in 
connection with the removal of dust from 
the air. Mr. Aitken, seme time ago, showed 
that every spherule of. mist, every particle 
of fog, must have condensed itself round a 
minute solid dust atom or nucleus, and it 
follows, then, that if dust could be 
removed from the atmosphere there 
could not well be a fog. The simp- 
ler methods of removing dust from 
the atmosphere are well known: it may be 
strained out by cotton wool, or allowed to 
settle by confining a persion of the air; it 
can be ‘‘ washed out ” by condensing vapour 
several times, it cam be calcined, ale as 
Prof. Lodge has shown, it can be settled 
by discharging electricity into it. Tyn- 
dall’s experiment of calcining air, as he 
called it, consisted in holding a hot body 
beneath a sunbeam, when dark interspaces 
of dust-free air make their ap nee. A 
spiral of platinum wire placed in a bell-jar 
and made hot shows this phenomenon well, 
and Prof. Lodge and Mr. J. W. Clark 
proved that the clarification of the air was 
not due to combustion or evaporation, while 
Lord Rayleigh has demonstrated that a cold 
body is equally effective, as it produces a 
descending dust-free stream of air. A dis- 
charge of electric sparks through a dust- 
laden atmosphere will cause the dust to 
settle—a phenomenon which formed the 
subject of research by Prof. Ledge and J. 
W. Clark, with practical results which will 
be seen by-and-by. At the Montreal meet- 
ing, a continuous series of sparks were sent 
through a bell-jar filled with magnesium 
smoke, and in a very short time the air in 
the jar was cleared; similarly, when the 
jar was filled with steam, electrification 
caused the globules to aggregate into mist 
and fine rain, which rapidly fell, These 
observations are original to Mr. Olark and 
Prof. Lodge, and the latter, towards the 
conclusion of his lecture, advised his audi- 
ence to ‘‘stick to the pure science, and the 
e will take care of themselves.“ 

he truth of that dictum has been verified in 
a remarkable manner, for Prof. Lodge’s lec- 
ture was read by the head of a firm of 
lead smelters in North Wales, who con- 
ceived the idea that if electricity could 
do so much in a laboratory experiment, it 
might be made to do something useful on a 
large scale. Most of our readers will know 
that in lead-smelting works the greatest 
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difficulty is to deal in a satisfactory manner 
with the lead fume, or the volatilised lead, 
which passes eff from the furnaces. Long 
condensing flues andchambers are employed; 
but even with the best arrangements a g 
deal of lead escapes to poison the atmo- 
sphere and to the loss of the manufacturers. 
At Bagillt, in North Wales, at the works 
of Walker, Parker, and Co., the flues and 
chambers have a total length of two miles, 
and even with that enormous length the 
urification of the vapours from lead is far 
rom complete. Mr. Walker, having read 
the lecture delivered by Prof. Lodge, put 
himself into communication with that gen- 
tleman, and his scheme appeared so feasible 
that it was determined to make a practical 
ial. large-sized wooden flue was con- 
structed out of casks, and fitted with win- 
dows at 1 points throughout its 
length, so that the fume could be readil 
examined as it pe along. The experi- 
mental flue was fitted with dampers in such 
a manner that it could be filled with the 
fumes and closed at both ends, or could be 
used as a branch or loop in the main flues. 
The electrical machine had one pole con- 
nected to the ground and the other te an 
arrangement of metallic points placed inside 
the flue—a stout brass rod encircled by a 
glass tube to insulate it, being carried 
through the top of the flue, and held in the 
position desired for the discharging points. 
A well insulated copper wire connected thi 
brass rod with the pole of the machine, 
which being kept warm and dry in a shed 
gave sparks in all weathers of about 4in. in 
length. Various modifications of the electri- 
cal arrangements were tried; but the experi- 
ments diselosed the fact that within certain 
limits, determined by the -size of the elec- 
trical machine, the more points of discharge 
the greater or mere rapid the effeet pro- 
duced. The first experiments were made 
upon the fume in a stagnant state, by 
ing the experimental flue with the gases 
from the main, and closing the dampers at 
each end. Viewed through the windows 
the fume had the appearance of a dense 
fog, but the mement the electric discharge 
commenced, a whirling movement was ob- 
served round the points, and in a very few 
seconds the foggy matter cellected into 
flakes which were rapidly deposited on the 
sides and floor of the chamber and the atmo- 
sphere became clear. When the fume was 
rmitted te pass through the temporary 
ae with the rapid motion due to the pres- 
sure of the furnace gases, no change was 
witnessed as it passed the windows, but at 
the outlet it was found that the foggy 
matter had been agglomerated into flakes, 
which in calm weather fell to the ground 
immediately on escaping frem the flue. In 
this case the pressure forced the fume on 
too rapidly to allow of the effects of the 
electric discharge being witnessed through 
the windows; but it was, nevertheless, 
deemed satisfactory, and Mr. Walker deter- 
mined to adopt the method of attacking the 
fume by the electrical method on the 
full working scale. At Bagillt there 
are mineteen furnaces, and the total 
length of the existing flues is, as we have 
mentioned above, rather more than two 
miles. It is calenlated that two Wimshurst 
machines of the latest pattern, with discs 
5ft. in diameter, will be able to supply a 
sufficient number of sparks when driven by 
a small steam engine, and we believe they 
have just been finished by Mr. Cribb, an 
engineer of Chester, who, under the guid- 
ance of Prof. Lodge and Mr. Clark, has the 
carrying out of the practical details of the 
electrical arrangement. The results obtained 
in actual practice will be awaited with in- 
terest, for if the electric discharge is so 
efficient with lead fume, it may be equally 
potent with other matters of a simi 
nature; indeed, Mr. Walker intends to try 
it in other branches of metallurgy—e.g,, for 


this | practical work. The ex 
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the condensation of oxide of zinc in the pre- 
paration of the zinc-white pigment and of 
arsenic in the copper-smelting industry. 
The working cost of the process is a mere 


ood | nothing compared to the results obtained ; 


while the electrical plant will probably save 
the t outlay now 5 in erecting 
the long lengths of flues and condensing 
chambers, though the lead recovered in 
these long flues will more than pay the in- 
terest on the capital necessary. dune apart, 
however, from the commercial consideration 
of the question, we have the, sanitary 
aspect, and in that view the discovery 
of Prof. Lodge and Mr. Clark is of the 
greatest value. In this country we have 
made the mistake of fouling the atmosphere, 
andit will take along time to undo the mis- 
chief; but science is lending its valuable 
aid, and we may yet live to see the days 
when the sky over our manufacturing towns 
will be, at any rate, free from artificial 
‘‘dust.” It is not likely that the ewners 
of boiler furnaces will adopt the electrical 
method of dealing with coal smoke; but 
there are many cases of manufacturing 
industries in which the application of the 
system will be found both beneficial and 
economical. The researches carried out by 
Dr. Lodge and Mr. Clark have covered a 
wider field than is indicated above; but they 
must be highly gratified that their labours 
in pure science have been so soon utilised in 
riment on which 
the method of dealing with lead fume is based 
is one of the simplest, and can be repeated 
readily by anyone possessing a bell-jar and 
an electric machine, for it is necessary only 
to fill the jar with a dense atmosphere, such 
as that produced by the burning of mag- 
nesium wire, and pass a series of sparks 
through it, to witness the remarkable 
effect of the discharge, and to appreciate 
the value of the discovery. In his lecture 
before the British Association, Prof. Lodge 
said: It seems not impossible that some 
use may be made of this esgregatin 

power of electricity om small les, su 

as smoke particles and mist glebules’’; and 
he ventured on the rather remarkable sug- 
gestion that it might be worth while trying 
it on even an Atlantic fog. If we recollect, 
he proposed to mount a Holtz or Wims- 
hurst machine on the mast of a steamer and 
discharge the electric sparks through the 
atmosphere. If the effect were to keepa 
clear near the vessel it would be 
useful; but, as most steamers are pushed 
on, even in spite of fog, it is not easy to 
understand of what practical utility the ex- 
periment would be, for evenif the atmo- 
sphere were cleared, the steamers would be 
continually leaving the cleared portion be- 
hind. Still, an application of a dis- 
covery of pure science having once been 
made, there is every possibility that its 
utilisation will develop, although it is not to 
be expected that every laboratory experi- 
ment will receive so remarkable a recogni- 
tion as that made by Prof. Lodge and Mr. 
Clark on the effect of electricity upon dust. 


THE INTERNATIONAL INVENTIONS 


EXHIBITION.—IX. 
Electricity. 


LECTRICITY is nowadays connected more 

or less intimately with so many of the arts 

that, although it has its special group (XIII.) in 
the East Arcade, it is to be found in one or other 
of its applications all over the buildings and in 
the grounds. Illumination by electricity is one 
of the features of the exhibition, and it must be 
confessed that in this respect the Inventions ”’ 
has the finest installation ever seen; but it also 
possesses a full-size electric tramcar on Mr. 
Holroyd Smith’s plan in the South Promenade, 
a large-size model of the Portrush and Giant’s 
Causeway electric tramway exhibited by Mr. W. 
A. Traill, and a working model of the late Prof. 
Fleeming Jenkin’s “telpher” lino—the two 
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latter in the East Avenue and East Gallery, im- 
mediately adjoining the East Arcade. Several 
of the exhibitors in the group have cause to 
complain of the darkness of the spot allotted to 
them for their stands; but it is probable the 
authorities considered that there would be a 
sufficient number of electric lights to illuminate 
all the stands. Electric lights, however, cost a 
good deal of money, and exhibitors do not care to 
run them throughout the day merely for the 
benefit of those who, having no light themselves, 
are unfortunately placed in the darker of 
the Arcade. So far as the Exhibition is con- 
cerned, the exhibits in the group are all, without 
exception, inventions since 1862; but so 
much attention has been devoted to olectrical 
appliances in the technical and even in the news- 
paper press, that there are comparatively few 
novelties to be seen. Nevertheless, the visitor 
has an opportunity of inspecting the actual ap- 
paratus and familiarising himself with details of 
applications of the current which he has already 
studied in black and white. Entering the East 
Arcade, he will find an attractive exhibit set out 
by Messrs. Coxeter and Son, of Grafton- street 
East, W. C., consisting of a collection of 
apparatus used in medical electricity, with a 
curiosity in the shape of an ingenious contrivance 
for driving a small dynamo by means of water, 
the speed being regulated by the tap on the supply 
pipe. Where a current is required for a short 
time only at intervals this arrangement will pro- 
bably be found economical and practicable where- 
ever a sufficient pressure of water can be obtained. 
Electric bells, dynamos, arc lamps, incandescent 
lamps, portable lamps, switches, lampholders, &c., 
are shown by several exhibitors; but most of the 
arrangements are well known, and do not require 
any special notice. Crompton and Co., of Chelms- 
ford, show on their stand a collection of appara- 
tus, which is of historical importance, indicating 
the improvements which have taken place within 
the last five or six years in the manufacture of 
the Crompton Biirgin machine, the latest form 
of which has a drum armature with a core of 
soft iron discs, spaced at intervals to afford free 
ventilation. A series of arc lamps is instruct- 
ive, because it shows how, when Necessity 
calls, Invention answers, and provides increased 
efficiency with greater simplicity. Mr. S. A. 
Varley, of Highbury, exhibits machines and 
appliances which have become historical, and the 
Anglo-American Brush Electric Light Corpora- 
tion have a collection to illustrate the construc- 
tion of the famous Brush machine, including the 
new armature, which we illustrated on p. 384, 
Vol. XXXIX. An exhibit which will attract 
attention is a fine electrical turret clock, b 
Mr. C. Shepherd, of Alexandra-road, N.W., 
which strikes the hours and quarters. The 
armature is somewhat of an Q@-shape, the 


solid rod extending from apo bottom, affording 
an excellent conductor to parts of the elec- 
trode. The blades or leaves of the chevaux de 
frise offer an excellent means of retaining the 
porous composition in place, and when they are 
pressed as nearly flat as possible, the plate occu- 
pies but little space, while exposing a large sur- 
face from which the composition cannot fall off. 
Mr. Sarney's wood cells deserve a word or two of 
notice. Parts, are simply recessed to take the 
edges of other parts, which, instead of Leing cut 
to fit are forcibly compressed, so that when they 
are swollen by the fluid they form perfectly ight 
joints, and the cell is retained in shape by a few 
bolts and nuts. A common ochre paint is found 
to be a sufficient dressing, and is proof against 
the acid for a very long time. The School of 
Electrical Engineering and the Primary Battery 
Co., Princes-street, Hanover-square, W., exhibit 
the siphon recorder and other telegraph appli- 
ances, with the primary batteries which “ work 
for long periods without recharging, and the 
waste products of which are allowed for when re- 
turned. A. R. Sennett and Co., of Hatton- en, 
have a patent primary battery, too, and ex- 
hibit a patent accumulator, and sundry apparatus 
and fittings. Of other exhibitors much the 
same may be said, and so far as the public is 
concerned it is a pity that explanations are not 
appended to the articles, for the attendants, 
when any are attached, are not always iu the 
way. We have no doubt that most of the patent 
batteries have been described in our columns, as 
has the patent ozokerited core exhibited by W. 
T. Henley's Telegraph Works Company, at 
whose stand an interesting object will ound 
in the magneto-exploder used in 1858 for firing 
the charges in breaking down the rocks for Port- 
land Breakwater. Specimens of the ozokerited 
core, according to high testimony, have with- 
stood 14,000 ed ot breakin eat! and 
have given an i tion of 40,000 per 
knot. At the adjoining stand is shown 
Callender's compound for insulating telegraph 
and other electrical conductors. For this it is 
stated that when applied with the troughs con- 
taining a tolerably thick mass of the compound, 
the loss on a current of 2,000 ampères is less than 
8 per cent. in 100 yards. The United Telephone 
Co. have an historical collection of telephones— 
not the actual instruments, but others made to 
pattern. Thus the earliest form of Bell's tele- 
phone, before any published description had ap- 
peared, was of the vertical pattern with the 
membrane armature; then the famous hori- 
zontal pattern known as the ENGLISH MECHANIC 
telephone, which was exhibited by Sir W. 
Thomson, in Glasgow, in 1876, and lastly the 
modern forms finished and in skeleton. Edison’s 
most notable telephones are also exhibited, in- 
cluding a fine specimen of the phonograph—an 


heat. The utilisation of the incandescent lamp 
in articles of ornament or decoration has been 
carried to a high degree of perfection, as can be 
seen at this stand—the illuminated pearl in the 
oyster-shell being an interesting example. 
Samples of the new filament material—cellulose 
forced through a plate as in wire drawing—are 
also shown in the thread form and woven into a 
handkerchief. Laing, Wharton, and Down, of 
Holborn Viadact, exhibit the Thomson-Houston 
system of electric lighting for the first time in 
England. The system is automatic, and light 
can be turned on or off without attending to 
the dynamo. Lamps and other fittings are 
shown at the stand, with the automatic 
current regulators, and, as a novelty, some 
Swan lamps which have been in use at 
Hatfield House for ely of four years. On 
the opposite side of the Arcade, Mr. Crookes has 
an interesting collection of specimens, includi 
the radiometer and sundry samples of earths an 
chemicals with which his name is identified. He 
also shows 5 lamps in various stages 
of manufacture, and his cellulose filaments, with 
a selection of carbon threads, some of them tied 
in knots after carbonisation to exhibit their fleri- 
bility. L. B. Miller, of Hatton- garden, shows 
in a case some electro - motors and electric meters 
which deserve attention, but which would require 
more space than we can afford here to ex : 
and E. Oppermann, of Spencer-street, E. C., has 
some improved batteries and a speed governor 
which will attract notice. A curious axhibit is 
that of A.J. Kendall, Middlesbrough, which is 
of more than passing interest, for it is an attempt 
to provide a means of converting the combustion 
of fuel directly into electric energy. is a 
subject which is engaging the earnest attention 
of investigators, and though Grove’s gas battery 
is perhaps the nearest approach to a solution 
of the problem that we have at present, 
there is reason to think. that by-and-by 
someone will discover a means of using 
coal directly, instead of passing its po- 
tential energy through a steam engine 
and a dynamo, and consequently losing a high 
rcentage of the available power. Mr. Kendall's 
attery is based on the fact that hydrogen passes 
through a red-hot platinum plate. He uses two 
platinum tubes, one within the other, and 
separated by a fluid medium of fused glass. The 
re closed at one end, and the inner is fed 
continuously with hydrogen, and kept at a high 
temperature by means of a gas blowpipe or & 
furnace, The absorption of hydrogen by the 
platinum is accompanied by the eration 
of an electric current, which is led away 
in the usual manner by wires. Mr. F. Walker, 
of Spondon-road, Tottenham, exhibits his watt 
meter, which consists of a drum carrying a ruled 


sheet of paper and a couple of solenoids, one of 
bent ends entering alternately hollow electro- | instrument which has at present failed to find | which is free to move up and down within the 
magnets, while the oscillation gives motion to ajany useful application. o Bernstein Electric | other upon a fixed iron core. When no current 
crank which drives the clock movement. 


The 
Electrical Power Storage Co. have a fine exhibit 
of their secondary batteries, an arrangement of 
30 cells being employed to work a number of 
lamps and a couple of Reckenzaun motors of 14 
and 3 horse-power respectively, the latter being 
shown attached to a propeller, and of the exact 


ps the movable solenoid 


Edinburgh, exhibits his holophote course indica- 
tor in this group. It consists of an electric arc 


dimensions suitable fora 40ft. launch. Examples 
of Mr. Sellon’s heater applied to the so-called 
‘Tobin ventilating tube, to foot warmers, for beds 


and railway carriages, to an incubating machine, 


Ko., will attract attention. The heater consists 


of one or more reticulated fireclay slabs, the 
interstices of which contain coils of iron wire, 
which offer considerable resistance to the passage 
of the current. The heat thus generated is 
absorbed by the fireclay, and air passing through 
can be heated to 200° Fahr. One horse-power 
taken from an axle is sufficient to heat nine of 
the railway foot warmers. A portable accumu- 
lator lamp will attract much attention, as it is 
put up in a neat box for domestic purposes. The 
lamp gives five candles for six hours, and the 
accumulator can be charged with five cells of 
Bunsen or bichromate type. For those who 
require a portable electric lamp and prefer to 
carry an accumulator instead of a primary battery, 
this arrangement is well ada and is, 
we should say, At the adjoining 
stand Mr. Ablett-street, South 
Bermondsey, exhibits his improvements in 
secondary or storage batteries, which consist in 
à special form of lead plate and a porous compo- 
sition, the particulars of which cannot be given 
until the patent is completed. The lead plate is 
something in the form of chevaux de frise, the 


cheap. 
Sarney, of 


introduced to any part without transmitting 


lamp with a reflector, which is so connected to 


the helm that it indicates by its sweeping move- 


ment the side to which the vessel’s head 1s bei 
1 5 3 3 a E 
of his non-po ynamo, whic i 
suitable for electroplating, and for Nanni 
metals. At 2,000 revolutions it is said to give 
two volts and 5,000 ampères. The stand of Mr. 
J. W. Swan is for many reasons the most 
attractive in the group. It is one of the largest 
and it is one of the most varied, for incandescent 
lamps of all sizes are shown applied to dif- 
ferent purposes. There is a 100-candle lamp 
with a reflector attached to a magic-lantern ; a 
portable miner’s st (NA by an accumulator, 
which gives 2} candles for four hours; micro- 
scope lamps and fairy lamps by the hundred, and 
a binocular microscope fitted with incandescent 
lamps in the manner described by Mr. O. H. 
Stearn, F. R. M. S., in the illustrated paper which 
we reprinted in No. 933. The surgeon’s electric 
lamp, designed by Mr. J. B. Payne, and made by 
Mawson and Swan, Newcastle-on-Tyne, is in- 
tended for illuminating cavities in the body, and 
the small lamp is inclosed in a tube which is kept 
cool by the circulation of water. Mr. Swan also 
exhibits an ingenious surgeon’s lamp devised by 
Mr. P. Ward, in which the light is sent by re- 
flection down a glass rod, which can thus be 


to the revolving magnet. Mr. R. Grant, 


the energy develo in the circuit, and conse- 
8 recorded, The instrument 
can be used in the laboratery, or as a meter in 
a working circuit for lighting or power, as the 
slightest fluctuation is correc 12 registered in the 
curve traced on the paper e Globe Electrical 
and Engineering Company, Dartmouth-street, 
S.W., r their exhibits show samples of Mr. 
Killingworth Hedges’s fusible safety plugs with 
mica foil, which we believe are found v 

cient. H. and E. J. Dale, of Ludgate-hill, have 
an interesting collection of apparatus, and they 
are also agents for Bayley’s patent electric clutch 
motorshownatanother stand. This is said to be the 
most efficient electric 5 in 5 is 
self- starting at full power. It is exhibi y Bayley 
and Son, of Poole, and consists of an electro- 
magnet provided with an armature, spring. and 
contact - breaker. In front is placed another 
magnet, which, with its axis, is free to revolve, 
and that has a loose disc armature, which is con- 
nected by a rod to the vibrating armature of the 
fixed magnet. The current passing through both 
magnets, both attract their armatures, and the 
pull of the fixed magnet causes the revolving 
magnet to turn on its axis until the spring 
breaking circuit the loose disc armature 18 
released, only to be immediately attracted again, 
so that a continuous rotary movement is im oo 
ool- 
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wich, exhibits an electro-motor which is said to 
give 8,0001b. of momentic force per minute with 
three quart Bunsens, and General R. Macleod 
Fraser, of Dorset-square, shows a double-action 
electro-motor, without dead points; but as it is 
in a case, we can give no details. Mr. Brails- 
ford’s electrical tide-gauge and register is shown 
at one of the stands, and Mr. Thorpe, of Theo- 
bald’s-road, W.C., exhibits his semaphore indi- 
cator and other specialities, including an arrange- 
ment for ringing any number of bells continu- 
ously. The Kinetic Engineering Co., Brooke- 
street, E.C., exhibit the Berthoud-Borel cables, 
and a Breguet-Gramme pedal dynamo for labora- 
tory use, noticeable for the fittings. Gerard 
and Co. also show laboratory machines, and those 
who have occasion to employ a current froma 
dynamo for a short time should not fail to see 
these arrangements. W. E. Irish, Sunderland, 
has a collection of his ingenious appliances, in- 
cluding the telephonograph ; and F. M. Rogers, 
of Finsbury-pavement, exhibits his railway 
station indicator for use in carriages, showing 
the next station, his arc lamp for photographic 

urposes, and his patent electrical weather vane 
or indicating within a house the position of a 
wind vane placed outside. Mr. Strangways 
shows his loud-speaking, long-distance telephone, 
complete and in parts (we illustrated this in 
No. 953); and Mr. F. Aylmer, of Leadenhall- 
buildings, E.C., shows an interesting collection 
of Trouvé’s inventions, including the electric 
jewellery and dining and drawing-room orna- 
ments, The portable lamp devised by Trouvé 
is a neat and dy article, and is said to give 
five candles for 3} hours. The mere act of lifting 
it puts the plates into the battery, and the lamp 
immediately becomes incandescent. Trouvé's 
motor, with propeller attached, is shown 
full size, and the exhibitor hopes to obtain per- 
mission to attach it to a boat on the lake. 
A device which will attract the attention of 
volunteers is the self-indicating electric target 
of Mr. J. H. Jack, Edinburgh. The target is 
in segments which when driven in by the com- 
pact of the bullet make contact with brass 
tongue-pieces connected to a series of electro- 
magnets. The armatures of these magnets, when 
actuated by the circuit being closed, operate the 
index of a dial which is divided in colours to 
show ‘* bulls,” *‘ inners,” “ outers,” &c., and also 
the exact segment of the target which was struck. 
Davis and Timmins show a large collection of 
binding screws, terminals, &c., and coils of 
arsenical bronze and chromium bronze wire for 
telegraphic and other purposes. We have en- 
deavoured to give an idea of what is to be seen 
in the group devoted to electricity ; but although 
it is a comparatively small one, considering the 
area occupied, we have been unable to do more 
than mention a few of the large number of minor 
exhibits which will interest all who are studying 
the various uses to which the current is now 
applied. 


ON SOME MATTERS IN THE 


THEORY OF MIRRORS.—I. 
By W. Bnabpnounr. 


HERE are a few matters connected with the 
theory of mirrors, which appear to need 
further treatment. This is especially the case as 
regards their aberrational errors, and I take up 
the subject in the hope of inducing others to 
carry the analysis further than what I myself 
am able to do. 

In those arrangements of reflecting telescopes 
in which two curved mirrors are employed, it 
will always be a difficult and troublesome task 
to decide when the proportions are at their best. 
Nevertheless, it is not improbable that theory 
may yield some useful results, and help the 


FEl 6 


operator to guide his manipulative processes in 
the right direction. 

First, we will consider the problem :— 

§ 1. To determine the simple focal properties 
of a spherical mirror. 


In Fig. 1, let the curved line, B A C, repre- 
sent a section through the face of a concave 
apherical mirror, whose axis is A D, and radius 
of curvature, A E, or B E. Suppose a ray of 
light, starting from the point D, and falling on 
the mirror at B, to be reflected in direction 
B F, cutting the axis in F. Then I is a focus, 
and we require to find its position. 

From the properties of the triangles, B F E 
and B D E, and the equality of the angles F B E 
and E B D, it is easily shown that 


FE DE 2 2 0 6 „ „ (E „% „„ (1) 


This is a fundamental equation, to which we 
shall return presently. 


If we assume that the mirror has a certain 
angular aperture, or, in other words, that the 
angle A E B bas a certain value ; wo can, by 
including this angle in the formula, directly cal- 
culate the position of F for any aperture. The 
equation is :— 

1l 1l 2 cos. 0 (2) 
FE DE AE ee 


This formula is one which is very little used, 
for it will be noticed that the variable distances 
are measured from the centre E, whereas it is the 
general practice to reckon them from the ver- 
tex A. 

Tn equation (1), it will be seen that two of the 
chief lines are measured from a point in the curve 
of the mirror, and will, therefore, alter in length 
with every change in the position of the point 
B. Asa first approximation, let us suppose that 
B is so very near to A, that distances measured 
from either point are practically alike. Then 
the equation becomes— 

AF_AD 

FE DE 
Now FE = AE — AF, and DE=AD — AE. 
Making theso substitutions and inverting, we 
have— 
AE-AF _AD-AE,, 1 E 

AF A D 

This is the common approximate rule for finding 
the positions of the conjugate foci of a mirror ; 
and is expressed in words by saying that the sum 
of the reciprocals of the conjugate focal lengths 
is equal to twice the reciprocal of the radius of 
curvature. 


- When the rays are parallel, the reciprocal of 
A D vanishes, and we have— 
1 2 
AF == AE eeeeeaoveeeeeeene 

that is, the focal distance AF is then equal to 
half the radius of curvature. This is cailed the 
principal focal length of the mirror, and is 
generally represented by F or f. For the present 
we shall represent it by f, the radius A E by r, 
and the conjugate focal lengths A D and AF by 
u and v respectively. 

Equation (3) may then take the following 
form :— 
1 
7 

Referring to Fig. 1, we see that this is the 
equation for diverging rays on a concave mirror, 
the point of divergence being without or beyond 
the centre of curvature. The distances v, f, and 
“, are measured in the same direction, that is, 
these points lie on the same side of the vertex of 
the mirror; and we must be careful to notice 
that equation (5) represents them in this posi- 
tion. The second part of the equation is, of 
course, the most important, as it governs the 
sign of the first part; for, in general, f and u 
are given, and from them v is to be deter- 
mined, „ i 

It is evident from equation (5) that so long as 
u is greater than f, v will be positive; when 
u = f, the reflected rays are parallel; and when 
u is less than f, the reflected rays diverge from 
the mirror, and their virtual focus, or; the posi- 
tion of v, is on the opposite side of the mirror. 
The values of u, corresponding to real values of 
v, are limited between the points F, and E, the 
former being the principal focal point. It need 
scarcely be remarked that the course of the 11 55 
traced either way is alike— that is to say, if D be 
a radiant point, the rays from which come to a 
focus at F, then conversely D is a focus for rays 
diverging from F. 

When the incident rays are converging, the 
point D is located behind the mirror, so that 
A D or u is measured in the opposite direction : 


J EE E 10) 


hence the sign of u in the focal equation must be 
changed, and it becomes 

1 1,1 

a == F -+ r (6) 
which shows that whenever converging rays fall 
on a concave mirror, there will always be a real 
focus, situated between the principal focus and 
the vertex. 

This concludes the cases of reflection hy a con- 
cave mirror. 

§2. To find the corresponding formul for a 
convex mirror, 

In this case the radius v, and, consequently, the 
principal focal length f, are measured in the 
opposite direction; and when the corresponding 
change is made in equation (5), it becomes— 

1 1 1 


5 fo a 

This shows that whenever diverging rays fall 
on a convex mirror, the focus is always virtual 
and behind the mirror at a less distance from 
it than its principal focus. For, in the above 
equ., since both f and u have negative signs, 
v must always be negative also. 

Secondly, for converging rays we must change 
the sign of u in eqn. (7), and we have— 


1 1 
> F 1kr4 e (8) 
which indicates that we can only have a real 
focus when u is less than f. If u =f then the 
reflected rays are thrown paralled from the 
mirror; or if is greater than f, then both in- 
cident and reflected rays have virtual foci behind 
the mirror. 
TaBLE OF Focat EQUATIONS. 


seeceaeeseoeeoeoevaeen ea geesne 


CONCAVE MIRROR. 


= 2 The focus is posi- 
tive or real 

_ lw is real when 

Ju 


1 Parallel Rays .. 1 
1 
f u 

v is negative 


f= 


2|Diverging Rays 


+ 
J 
5 
E 


converging Rays) „ F 
| | 


CONVEX MIREOR. 


4 Parallel Rays. F = r + 2 The focus is ne- 

gative or virtual 

. : 1 1 Ve is virtual in all 
5|Diverging Rays 5 f u| cases 


v is virtual when 
u 


14 le is real when 


2 — — 
* 


6 Converging Rays j "l f>u 


CORRESPONDING PosITIONS OF THE CONJUGATE 


Foci:— 
Concave Mirror. f 
... J, Mir, 1. y 
mene e e, = 
Convex Mirror. f 
1. 4 F. ©, „ . 
v = 3.2. J. r, , Jy A 


In the equations of conjugate foci it is usual 
to employ an auxiliary quantity a, determined as 
follows :—If we suppose— 


l lita 
u 27 
It follows from equ. (5) that 
„„ 
v 27 
since the sum of these two quantities is the 
reciprocal of f. Hence, instead of v and v, we 
may employ the single term a, and thus often 
simplify the calculations. When we are given 


any value of u, that of a may be readily found, 


since— 
42 227 1 „ %% %% %%% %% „%% „ %6„„% 96 5 2 4 (9). 
u 


Let us find what are the values of 4, corre- 
sponding to the values of u given above. 


Concave Mirror. f 
1. .. 3. J, J. r. 3, 
42 q . 31, 1,0, 1 1, — 5 
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the error introduced by using rule (15), instead | at one setting—we shall be certain that the faces 


Convex Mirror. 7 
2 F, o, r, , 2 23 


46. . 6, - 3, —- 1, 0, 1, 3, 6 

§ 3. To apply the preceding formulæ to the 
Gregorian telescope. 

In this case we have a pair of concave 
mirrors, so arranged as to bring the final focus 
at or beyond the vertex of the greater mirror. 
Let Fig. 2 represent such an arrangement, A 


being the final focus, B the vertex of the large 
speculum, and C its focal point; D the vertex 
of the small speculum, and E the place of its 
principal focus. Let A B = a, BC = F, 
C D S u. AD r = ar F4u, DE =f. 
Parallel rays falling on the large speculum are 
brought to a focus at C; from here they diverge 
upon the small speculum, are reflected back, and 
brought to a focus at A, the place of the eye- 
piece. Hence this case of reflection comes under 
eqn. (3), bearing in mind what is there said 
respecting the repre arte of the focal 
and radiant points A and C. Since, in this case, 
CD=4uAD=r=a+t F + u, we have: 


Le Los gee ee Ee aime 0 
a o u aris if (10) 
or in a simpler form— 
ut ＋ 1 (F T 4 27) F +a) 
a quadratic equation giving the value of x. 

The value of F is always known, as is also 
that of a; for the problem is, in fact, to find 
how far the mirrors must be apart so as to cause 
the final focus to fall at a certain assigned posi- 
tion. We can, therefore, within certain prac- 
tical limits, give a any positive value down to 
zero; and since F and a, when once decided on, 
have a constant value, let us represent them both 
by one term m, that is (F + a) = m. Then we 
have— 

u ＋ u (m — 27) = fm. 

The solution of this equation gives 


1 24 V. ...... ul 
But BD, the distance apart of the mirrors, is 
obviously equal to (F + u). Hence, adding F to 
both sides of the above result and replacing m by 
(F + a). 


BD=F+f TITTEN . 07 


Also C E, the distance apart of the principal 
foci of the mirrors is (u — f), or 


CE =} TT - F + a) } — —. (13) 


Hence it appears that the distance apart of the 
mirrors is always slightly in excess of the sum 
of their foci. We might, in fact, express the 
quantity under the vinculum in the form of a 
series, the second and other terms showing its 
excess above (F + a) ; which excess is the amount 
BD exceeds (F + /). ; 

As a special case, suppose that the point A 
coincides with B, so that the value of a is 0; 
then we have— 


BD=F+f+ 3 f JEI -E } 


Also let us assume that the ratio of the foci of 
the great and small mirrors is 7, that is (F F) 
=r, then— 

BDD=F(l+r+h(Vitar*— 1)) ....(14 


This is the exact value of B D for the above posi- 


tion of A ; but we may find an approximate one 
in the following manner :— 


VI 1727-27 Ke. 


Therefore, by introducing these three terms in 
the above eqn.— 


BD = F (ITT r ))))))ů² d (15) 


This gives the separation in terms of the focal 
length F and the ratio F. In ordinary cases 


of (14), is very small. Thus, suppose r = ;, 


BD from (14) = F x 1:4341 
BD from (15) = F x 1:4320 


oe error in this case is only about 33, part 
of F. 

It must be observed the eqns. (14) and (15) 
apply only to the case when the final focus is at 
the vertex of the large mirror. Under any other 
circumstance the focal excess C E must be calcu- 
lated by eqn. (13), and this, added to (F + /) is 
the distance apart of the mirrors. 

(To be continued.) 


ENGINE-MAKING AT HOME—VII. 
Fitting the Oylinder. 


HIS is a nice little bit of fitting, and I should 
remark that it does not much matter 
whether we bore or file it first of all; but in 
practice it is usual to bore first, to ascertain 
whether the metal is sound, and to use the bore 
as a basis of measurement when planing the faces 
and feet. The boring I shall suppose to be done 
in a lathe, and not in a special boring machine. 

With a slide-rest and a lathe, the accuracy of 
which can be depended upon, a small cylinder 
such as this is can be bored very well while held 
in the jaws of the face-plate. The flange affords 
a very convenient means of attachment, the jaws 

inching it upon the outside. Or with a slotted 
ace-plate simply, without jaws, the flange is 
held by means of two strips of iron plate clipping 
the flange upon its inner face, themselves being 
9855 tightly with bolts passing through the slot 
oles. 

Then the head metal is cut off with a parting 
tool, and one flange — the outer one — is faced. The 
cylinder is then bored with a roughing tool first, 
and finished with a fine cut in the second traverse 
of the rest. It is afterwards rechucked by the 
face flange, and the opposite flange turned. 

Another way, and one somewhat better than 
the last, is to remove the upper parts of the slide- 
rest and to block up and bolt the cylinder to the 
saddle (Fig. 84), and to bore with a cutter wedged 
or screwed in a cutter bar (Figs. 85, 86), or with 
a cutter-head affixed to a mandrel (Figs. 87, 88). 
Here the cylinder travels while the cutters 
simply revolve. The stouter the cutter-bar, or 
the mandrel which carries the cutter-head, the 
less chatter will there be in the tool. There may 
be one only, or two cutting edges in the tool 
wedged in the bar. I have shown two in Fig. 
85, and one in Fig. 86. There may be one, Fig. 
88, in the boring head, or more, depending upon 
the diameter and the rate of travel, since the 
greater the number of cutters the less work each 
has to do, and the quicker the feed that may be 
imparted to the head. Three cutters are shown 
in the head (Fig. 87). The cutters, it will be ob- 
served, are ground to an obtuse angle at the front 
or cutting edges a, a, a, and having no true 
cutting angle on their faces, they act simply as 
scraping tools. The sides, 5, b, b, which follow 
the cutting points, merely act as steadies by filling 
up the bore, and are not intended to cut at all. 
The cutter head is better than the bar for this 
reason. It consists simply of a block of cast iron, 
slotted, to receive the cutters and bored for the 
mandrel, The cutters are held in place with 
wedges, having the slightest possible quantity of 
taper. A cutter and wedge are shown enlarged 
at Fig. 89. When one cutter only is employed 
in the head, the remaining grooves are occupied 
with steady blocks of hard wood. 

The head metal must be cut off with a parting 
tool before the boring commences, the cylinder 
being held temporarily on the face-plate for that 
purpose. The bore will be enlarged at each end 
for about jin. (Fig. 90),-the purpose of which is 
to prevent the formation of a shoulder in the 
cylinder, as it becomes worn by the friction of 
the piston. 

The flanges can be faced in two or three ways. 
They might be faced on the plate before the 


) cylinder is removed tothe saddle, or they might 


be faced on the saddle, as is often done by a star 
wheel and screw arrangement. But as this means 
making a special apparatus, I should face them 
by means of a cutter set in the block, and stand- 
ing far enough out to embrace the diameter of 
the flange (Fig. 91). By taking light cuts, it 
would scrape the whole surface of the flange at 
once, and by making it double-ended, we can 
face the opposite flange by simply sliding the 
cutter head along on its mandrel. This will be 
the best way in this instance ; for, being all worked 


of the flanges will be at exact right angles with 
the cylinder bore. 

Or, again, the cylinder after being bored may 
be removed from the saddle and bolted to the 
face-plate, the end against the face-plate being 
set true concentrically. But the end farthest 
from the plate may be out of centre by reason of 
the unevenness of the flange face, so the cylinder 
is run round, and tried with the point of a 
scriber to find the amount of eccentricity of the 
bore at the front end, and the flange next the 
plate is packed until the front as well as the back 
of the bore runs truly circular. Then the flange 
is faced with a cutter fixed in the slide-rest and 
traversed, and a centre line is marked for the bolt 
holes to 42in. diameter. A very light cut taken 
off the diameter of the flange, and an application 
of emery cloth will improve its appearance. The 
cylinder is then reversed, the faced flange bolted 
in turn to the plate, and the second flange faced, 
and its circle of hole centres marked. 

Next try with the square the holding down 
flange relatively to the steam-chest flange, and 
if these faces are not at right angles with each 
other, divide the amount of error between the 
two when filing. File the holding-down flange 
first, to its dimensions, and fit its edges into the 
guides upon the bed. Much depends on the 
parallelism of these strips with the bore of the 
cylinder, for any slight inaccuracy here will be 
multiplied by the length of the piston and cen- 
necting rods. The way to insure truthfal results 
is to fit a slip of wood at each end of the cylinder 
bore, and mark thereon the exact centre of the 
hole. Then to cut out of thick stuff, lin. or I in. 
thick, two semi-circular hollowed pieces of block- 
ing (Fig. 92), and to lay the cylinder upon these 
foot upwards, shaving down the blocks until the 
centres marked oneach end of the cylinder measure 
exactly the same height from a level plate when 
tried with a scribing block (Fig. 90). Having 
these level, chalk the ends of the cylinder feet, 
and scribe a line along on both ends at a height 
of 2,%,in. above the centre (Fig. 92). This is the 
line to which the bottoms of the feet are to be 
filed. Then, with a set square, raise a line up 
through the cylinder centre upon the flange faces, 
and from each side of the centre line so obtained, 
mark off fein, equal to one-half the width of the 
guide strip. At the same time scribe up the ends 
of the steam-chest flange with the set square to 
a distance of 3}in. from the centre (Fig. 92). 
Centre pop all these lines at intervals of about 
an jin., and if these are filed accurately to, there 
should be no need of fudging afterwards, When 
the steam-chest flange has been filed true, the 
valve face will follow, being reduced until it 
stands at exactly an jin. above the flange face, 
such thickness being gauged by a slip of metal 
slid underneath a straightedge, whose face is 
held against the valve face. Measurement may 
also be taken at the same time to the cylinder 
bore. The bounding edges of the valve face 
will be filed also to 3}in. by 2,3,in., the longi- 
tudinal edges being checked first from the cy- 
linder foot, and the transverseedges with a square 
laid epee those first named, or with a scribing 
block. 

Returning the cylinder to its blocks, get the 
centres levelled once more by the scriber point 
set against the horizontal line marked on the 
temporary slips of wood driven into the cylinder 
ends. Erect a centre line upon the slide- valve face, 
which should be the centrealikeof the exhaust port 
and the faces of the cover flanges. From this centre 
mark the width of the exhaust = zin. to right 
and left of the centre line, then 1 in. = the 
width of the bars, then zin. = the width of ports, 
and scribe up lines to the8e divisions. Chip 
lightly if the metal will allow of chipping, or 
file if the cores are nearly to the finished size, 
having much regard to the exactitude of the out- 
side port edges. Afterwards file the pump 
facings square with the cylinder foot toa distance 
of 23 in. from the centre, and also the flange of the 
exhaust-pipe square with the valve face. Then 
at this stuge the cylinder will be put aside for a 
few hours while the covers are being prepared. 

The covers will be turned to the sectional di- 
mensions (Figs. 93, 94). The outside faces and 
the edges may as well be polished as is customary, 
for appearance sake. Of course, there are 
different ways of chucking, but I should proceed 
thus, taking the bottom cover first :—Clip the 
edge of the cover in the jaws of the face-plate. 
letting the inner face of the cover stand out- 
wards, and turn that face first. Then clip the 
shouldered portion with the dege, or drive it into 
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a recess in a hardwood chuck, and skim over 


and polish the edge and the outside face. The 
second cover, Fig. 94, will be turned similarly so 
far as the polishing of the face and edge. But 
at that stage the clips should be applied to the 
turned edge for the more secure grip while the 
stuffing- box is turned and bored. The stuffing- 
box will be bored with an ordinary turning 
tool to lin. diameter, and the blank metal 
at the bottom will be drilled in the lathe 
to iin. diameter. Run a line round for 
the bolt centres on the flanges to . 4fin. 
diameter, and another on the ge of the 
stuffing-box to 2,4in. diameter, and remove 
from the lathe. From a bit of solid brass rod 
turn a neck ring to the dimensions (Fig. 94), and 
drive it tightly into the drilled hole at the 
bottom of the stuffing-box. Mark eut the centres 
of six holes equidistantly from one another upon 
the 4fin. diameters struck on the flanges, and on 
each of these centres strike a vin. circle. Centre- 
pop these circles and drill. Mark three gin. 

oles upon the stuffing-box flange and drill. 
Drop the covers into their respective ends, and 
starting in each case with two of the holes exactly 
plumb (Fig. 92), use the holes already drilled in 
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the covers as the templet or guide for marking; 
those which have to be drilled in the flanges. 
Centre-pop, and drill those marked a, 4, a, 
to in. for the reception of bolts, ö, b, 6 being 

i to zin. only, to be tapped for the 
reception of studs — the employment of 
studs being n because the presence of 
metal behind the flanges in these points prevents 
the employment of nuts. 

Turn and bore the gland (Fig. 94), to the di- 
mensions there given, its fango being clipped 
by the dogs while the hole. is being bored, the! 
body turned, and the under shoulder faced. With | 
a twist drill in good order, held in the slide-rest, 
the hole for the piston can. be drilled through 
directly without any need of boring proper. It 
must be rechucked, and the body clipped in order 
to turn the top face and edge of the flange. 
Three }in. holes will be drilled to correspond 
with those in the flange of the stuffing- box for 
the gland bolts. 

e steam-chest, Fig. 95, may receive our next 
attention. File the face of ite flange, and also 
the four strips around its inner edges, taking 
most pains with the facings against which the 
edges of the slide-valve travel. Chalk the face 


16.67. 


of the stuffing-box, and measuring equidistant] 
from the edges of the guide strips against whi 
the edges of the slide-valve travel, draw a centre 
line along the face of the flanges and up the 
stuffing-box face. Intersect this last with another 
centre line scribed horizontally at a distance of 
łin. from the flange face. Then bolt an angle 
plate to the face-plate of the lathe, and laying 
the surface of the flange just now filed against 
the angle plate, adjust the latter in one direc- 
tion, or radial] „and the former in the traverse 
direction, until the intersection of the centres 
upon the stuffing-box coincides with the lathe 
centre. Drill to the dimensions, Fig. 95, turn a 
neck ring of brass, as figured, and the gland also, 
as in the case of the cylinder cover. Two ñs 
holes will be drilled in the flange of the stuffing - 
box, and tapped to jin., and two }in. holes in the 

land to slip over the studs. Five in. holes 
drilled in the flange for attachment to the cy- 
linder will complete the work on the steam- chest 
for the present. 


qe eee 
Cn NET area is calculated by allowing 3$ sq 
feet for every full-sized boiler—i.e., 28ft. by 
and 4 equare feet for one boiler. 


uare 
7kt., 
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SIMPLE EXERCISES IN TECHNICAL 
ANALTSIS.— VIII. 
By An ANALYTICAL CHEMIST. 
Section II.—Pigments. 


1 subject of paints having been now dealt 
with at sufficient length to meet the re- 
quirements of all who are interested in the 
examination of the quality and the adulteration 
of these substances, our attention must now be 
directed to the methods employed for estimating 
the value of the pigments used in painting. In 
the colour trade small dealers seldom subject 
pigments to any but a rough - and-ready mechani- 
cal test, and frequently to no test at all. The 
buy them relying on the respectability of the 
wholesale dealer, and, without inquiring further 
into their value, pass them on to the consumer. 
But dealers who buy in large quantities, and who 
are anxious to cstablish or maintain a good re- 
putation, are always careful to submit their pig- 
ments to examination, and by so doing not only 
add largely to their fame but to their profits as 
well, The opinion of experienced chemists can 
be obtained for a mere trifle compared with the 
loss which might be sustained by the purchase 
of one expensive pigment which turned out to 
be of inferior quality; and all large purchases 
are now consequently bought subject to analyti- 
cal examination. The real value of most pig- 
ments especially the expensive ones—can only 
be ascertained by experienced chemists and by 
careful chemical examination. 

The number of pigments is very great, but we 
shall confine ourselves to those commonly used in 
ordinary painting. 

Wuire Pigments. 


(110.) The most important of the white pig- 
ments in use at the present time are White Lead 
and Zinc White. The former surpasses all other 
pigments in covering power, but is open to the 
objection that it blackens in atmospheres contain- 
ing sulphuretted hydrogen gas. Zinc white is 
free from this objection, but it is deficient in 
covering power. Zinc sulphide, and a mixture 
of zinc oxide and sulphide, or oxysulphide of 
zinc, as well as oxide of zinc, are all sold under 
the namo of Zinc White.. 

Chalk, Sulphate of Lime, Sulphate of Baryta, 
and Sulphate of Lead are white pigments 
seldom used alone, but chiefly as adulterants of 
White Leadand Zinc White. Of white pigments 
not in common use may be mentioned the follow- 
ing lead salts: The Basic Chloride, Tungstate, 
Antimonite, Antimoniate, and Antimony Whites. 
A qualitative examination is all that is necessary 
for chalk, sulphate of lime, &c. 


Whuitr Leap. 

(III.) Adulterants — 

1. Insoluble silicates. 
2. Sulphate of baryta. 
3. Sulphate of lead. 
4. Chalk. 

(112.) Com position — 

Dry White lead should contain nothing but 
lead carbonate or hydrate, and should be of a 
pure white colour. 

Mixed white lead should contain about 90 per 
cent. of white lead, calculated in the manner de- 
scribed in Art. 7, and 10 per cent. oil. 

For method of analysis see Arts. 1 to 11. 


Zinc WIITE. 
(113.) The examination of zinc white has 
been described in Arts. 12 to 21. 
(113a.) Adulterants :— 
1. White lead. 
2. Sulphate of baryta. 
3. Chalk. 
4. Insoluble silicates. 
5. Magnesia (occasionally). 
Pure samples of zinc white consist wholly of 
zine oxide, zinc sulphide, or a mixture of both 
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CHROME YELLOWS. 


(115.) For method of testing see Art 38, et 
seq. The examination of chrome yellows is most 
important, owing to the variation in the price of 
the various qualities. Their value depends solely 
on the per centage of. chromate of lead present. 
The following instructive table shows the results 
of the analysis of special samples :— 


CHROME YELLOWS. 


(Quality as stated.) 
lst Ist 2nd 2nd 3rd 3rd 
Sulphate of Lime — 70:6 13°21 88:3 25-86 
Chromate of Lead 100 53:03 29 4 82:43 11°7 66°98 


Moisture. — 142 — 436 — 7°16 

Y | White Lead. — 1910 — — — — 
Chalk 6 2 6 „ % „% „% „ %% —e 26°45 — — — * 
100 100 100 100 100 100 


The following table shows the composition 
of samples of which the quality was not stated. 


CHROME YELLOWS. 


Sulphate of 
lime .... 25 — — 306 — tr. 644 — 

Chromate of 
lead . 75 65 97 69˙4 70 21 45°6 94:08 

Sulphate of 
baryta... — — 3 — — — — — 

White lead 
and chalk — 35 — — 30 — — 5 92 

Chromate of 
potash... — — — — — 79 — — 
100 100 100 100 100 100 100 100 


From the above it is evident that nothing 
short of chemical examination can determine the 
real value of chrome yellows. And as the price 
varies from 288. to 108s. per cwt., it is also evi- 
dent that an enormous loss might be sustained 
by purchasing unknowingly a sample of inferior 
quality. It is indeed a difficult matter to obtain 
a sample of pure chrome yellow at the colour 
shop. The writer of these articles could relate 
many sad experiences in connection with chrome- 
yellows. One colourman frankly informed him 
that he never knew what a chrome-yellow was; 
another guaranteed that his was pure, but was 
“only cast on barytes. For very good reasons 
these four words are indelibly engraved in the 
writer's memory. First quality chrome-yellow 
should be pure; second quality should contain 
about 80 per cent.; and third quality 60 per 
cent., of chromate of lead. Those containing 
less should be sold as special mixtures, and not 
as chrome-yellows, 


Lemon CHROME. 

C116.) Composition :— 
Chromate of lead 
Sulphate of lead .... 
Chalk, water 


51˙5 43°14 
47:0 54:86 

16 200 
100 


100 100 


(117.) Adulterants the same as for chrome 
yellows, viz.: 


68°32 
31°68 


Sab 5 lime. 
ulphate of baryta. 
White lead. - 
Chalk. 


OTHER CHROMATES. 


E Chief among these is the basic chromate 
of lead. The hues vary from a reddish-yellow to 
a vermilion red. 

When pure—which is seldom the case—they 
consist of oxide of chromium, with a greater or 
less excess of oxide of lead. The various tints 
now usually sold are prepared by mixing the 
various chromates with other colours. 


Yellow Ochres. 


(119.) Composition :— 
Water: 

Hygroscopio 4°60 3:2 
Combined.. 4:06 48 


} 7-53 9-84 
Insoluble aili- 


incic-oxv- i cates, &o. . . 74:86 73:5 71°13 71°86 75°46 71°0 
piers oa y-sulphide); Oxide of Iron. 14:96 18:5 20-40 15:80 13-90 20-6 
YELLOW PIGMENTS. Chalk........ 152 — 4 261 — 27 
(114.) The most important yellow pigments C ee Acie ee 
are :— 100 100 100 100 100 100 
9 da yellows and other chromates. For method of analysis see Arts. 29 to 36. 
3. Italian and Sienna Earths. ITALIAN AND Sienna E 
4. Vienna red, Antwerp red, Terra Rosa. „„ 
5. Mars yellows. (120.) Treat same as ochres. 
6. Lakes. VIENNA RR D, &o. 
7. Orpiment. (121.) See Art. 51. 
8. Massicot. 


Other yellows are: 
9. Cassel yellow (oxide and chloride of lead). 
1. Naples yellow (antimoniate of lead). 


_ Mars Yettow. 
(122.) This pigment is of variable composition. 


It contains oxide and carbonate of iron, and 


11. Ultramarine yellow (chromate of baryta).| alumina. 
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LAKES. 


(123.) These are seldom used except for very 
delicate tints. There are mineral lakes and 
vegetable lakes. The latter are mixtures of 
alumina, with colouring matters derived from the 
vegetable kingdom. 


ORPIMENT. 


(124.) This beautiful pigment is chemically 
distinguished by the name of arsenious sulphide 
As: S,). 
: (125.) The usual impurities are :— 
1. Arsenious acid. 
2. Sand, clay, &c. 
3. Chalk or line. 
4. Free S 


(126.) Tests for:— 


1. Aren io Acid.—Boil the sample in dilute 
hydrochloric acid, add a little SH; water. A 
yellow precipitate indicates arsenious acid. 

2 and 3 are insoluble in caustic soda. Test 
further, as in examples already described. 

4. Free sulphur is detected by treating a little 
of the sample with gulphide of carbon, decanting 
the liquid, and evaporating to dryness. A 
yellow residue burning with a blue flame anda 
suffocating smell is sulphur. 

(127.) The samples in the market are usually 
of good quality. Recently a sample was exa- 
mined which contained 7 per cent. of lime—an 
excessive and unusual amount of adulteration in - 
a sample of King’s yellow. 


Massicot or LITHARGE. 


(128.) This is oxide of lead. It should be 
perfectly soluble in nitric acid without effer- 
vescence. 


(129.) Adulteranis: — 
halk. 
Earthy substances. 


(130.) The latter are usually insoluble in nitric 
acid, or if soluble may be detected after the lead 
is precipitated by SH4, asin Art 11. 

(131.) The presence of chalk is indicated by 
effervescence on adding an acid to the sample, 
by precipitating the chalk, together with the 
lead, by means of sulphuric acid, washing the 
precipitate, boiling it in a concentrated solution 
of ammoniac acetate, filtering, adding to the 
filtrate oxalate of ammonia, a white precipitate 
giving a brick-red flame at the blowpipe, the pre- 
sence of chalk may be confirmed. 


NA PLES YELLOW., 
(132.) See Art. 47. 


ULTRAMARINE YELLOW, 


(133.) This is chromate of baryta—a beautiful 
lemon yellow pigment. It is completely soluble 
in hydrochloric acid. The chromium may be 
estimated as in Art. 34, treating it exactly similar 
to the precipitate mentioned in that article; and 
the barium may be estimated by adding dilute 
sulphuric acid to the filtrate, filtering, drying, 
and weighing the precipitated sulphate of baryta. 
Having estimated these, it should be seen that 
they exist in the proper proportion to form 
normal chromate of barium. If not, further in- 
vestigation is necessary; chalk, sulphate of 
baryta, and sulphate of lime are occasionally pre- 
sent. 

The other yellow pigments are rarely met 
with. 


THE VACUUM CONTINUOUS 
AUTOMATIC BRAKE.“ 


| ot the title above given the Vacuum 
Brake Company have recently issued a 
descriptive pamphlet of the mechanism of the 
continuous automatic brake, with large-sized 
coloured diagrams which enable the reader to 
comprehend and thoroughly understand the ar- 
rangement and working of the brake. The auto- 
matic vacuum brake is applied by the driver or 
the guard, and is self-acting in case of accidental 
rting of the train or of damage to the brake 
itself. It is worked by a combination ejector placed 
on the engine, and controlled by one handle. 
This ejector exhausts air from the main 
pipe running through the train, and so produces 
a vacuum of about 20in. to 24in. on the top sides 
of the pistons in the brake-cylinders. When the 
handle of the ejector is moved to brake on air 


* The Vacuum Continuous Automatic Brake, with 


Universal Coupling. London: Tho Vacuum Brake Co., 
Limited 


Jury 3, 1885. 


flows to the lower sides of the pistons, which are 
driven in upon the vacuum, and levers being 
connected, the brake-blocks are applied to the 
wheels. The pistons are kept air-tight to their 
cylinders by means of rolling rings, and there 
is consequently little frietion and loss of power. 
The diagrams show in full size the ball-valve, 
the only acting portion of which is the rolling 
ball; the combination-ejector in one-third size ; 
the guard's valve, the drip- trap, and the univer- 
sal hose-coupling half size; while the brake- 
cylinders are shown on the scale of 3in. to the 
foot. The general arrangements of the brake, 
as applied to engines and coaches, are drawn ona 
scale of gin. to the foot, so that these who desire 
to understand the mechanism of the Automatic 
Vacuum-brake will have no difficulty in compre- 
hending its action, In the present practically 
perfected vacuum arrangement the brake can be 
applied any number of times without exhausting 
its power, and as the power is atmospheric pres- 
sure, joints are easily kept tight, there being an 
entire immunity from any tendency to burst the 
connecting hose, the coupling of which is an 
ingenious yet simple arrangement which cannot 
possibly be put together except in the proper 
manner. The brake is stated to meet all the 
requirements of the Board of Trade, and as a 
small ejector is capable of maintaining the 
vacuum, there is economy in the use of steam. 


COMMERCIAL ORGANIC ANALTSIS.“ 


W the first edition of this book appeared 

some years ago, we expressed, in almost 
unqualified terms, our appreciation of its useful- 
ness and the care and ability with which it had 
been written. In reviewing the second edition 
we are glad to be able to indorse every word we 
then wrote, and in addition to congratulate the 
author on the alterations he has had the courage 
to make in the arrangement of the subject matter, 
80 that each volume should treat more especially 
of kindred products, Thus, the volume now 
under notice is devoted chiefly to the considera- 
tion of bodies of the fatty series and of vege- 
table origin ; while the second volume, the publi- 
cation of which is promised shortly, will contain 
information on oils, hydrocarbons, coal-tar pro- 
ducts, and colouring matters. A third volume 
the author promises to devote to the consideration 
of nitrogenised organic substances, including 
cyanogen compounds, alkaloids, and organic 
bases, albuminoids, Ke. We have no doubt this 
rearrangement of the subject matter will be 
of great advantage to the reader, by rendering 
the book more convenient for reference, while 
adapting each particular volume to the special 
requirements of certain users. 

The volume now issued is divided into six main 

sections or chapters. The Introduction” deals 
mainly with the methods of determining specific 
gravity, melting and boiling points, specific 
rotatory power, elementary composition, &c., of 
organic substances. Very useful tables are given 
showing the behaviour of various organic bodies 
with solvents, and concise directions for search- 
ings for poisonous metals present as impurities in 
organic matters. 
In the chapter on ‘ Alcohols” the various 
methods of alcoholometry are described, and ex- 
tended tables of densities of diluted alcohol are 
given. The articles on wine and beer make their 
first appearance in this edition, and contain 
several items of information not generally to be 
met with. The sections on spirits, liqueurs, and 
tinctures have undergone little alteration. 

Under Neutral Alcoholic Derivatives,” Mr. 
Allen describes the methods of examining 
aldehyde, chloral, chloroform, ether, and the 
various compound ethers employed in medicine 
and the arts. The section on spirit of nitrous 
ether probably contains the fullest account of 
that preparation hitherto published. 

The Sugars meet with very thorough de- 
scription. The chapter has been transferred 
from the second volume of the first edition, and 
has evidently undergone careful revision. The 
section on commercial glucose is especially com- 
plete, and contains suggestions which we may 
expect to see utilised for the assay of similar 
materials. The author describes the inversion of 
cane sugar by ‘‘invertin ’’—the soluble ferment of 
yeast, and shows how it may be applied in 


* Commercial Org nic Analysis. By ALFRED H. ALLEY, 
F. I. C., F. C. S., Public Analyst for the Borough of 
Sheffield, &c. Second Edition, Volume I. London: J. 
and A. Churchill. 
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analysis. An ingenious method of determining 
cellulose in a complex mixture of sugars is also 
given, Gallisin and saccharin are fully de- 
scribed, and a remarkably complete account is 
given of maltose, and the methods of assaying 
malt products. Here the practical advantage of 
including the sugars in the same volume as the 
alcohols becomes fully evident. 

Under “Starch and its Isomers,” Mr. Allen 
describes the microscopic examination of starches, 
the proximate analysis of plants, the detection 
of adulterants in flour and bread, the analysis 
of wood tissues, and the assay of gun-cotton, 
dextrine, gum arabic, and other bodies. Though 
affording less scope for original treatment than 
other portions of the book, the chapter contains 
a mass of information, and is enriched with 
various tables and a steel engraving showing the 
microscopic appearance of the adulterants of 
arrowroot. 

The last chapter of the book treats of the 
% Aoid Derivatives of Alcohols and Vegetable 
Acids.“ Broadly speaking, ít is little changed 
from the first edition; but in the details of ar- 
rangement and in the methods described there 
are numerous changes. A copious index com- 
pletes the volume. 

In compiling his unique work Mr, Allen has 
collected items of information from a great 
variety of sources, and, as he states in the pre- 
face, has received the assistance of a considerable 
number of chemists of special experience in par- 
ticular directions. This fact adds materially to 
the value of the book which will certainly main- 
tain the position as a standard work which was 
attained by the former edition. In a book of so 
technical a nature, and containing such a multi- 
plicity of formulæ and figures, mistakes are cer- 
tain to occur, though we are bound to say that a 
careful inspection has revealed very few of them ; 
but the accuracy and attention to detail shown 
by the author are the best guarantees that errors 
and misstatements of all kinds are reduced to a 
minimum. Thanks to Mr. Allen, the professional 
chemists, manufacturers, and pharmacists now 
have a book to which they can refer with confi- 
dence, and a certainty of finding everything of 
value known respecting the composition and 
assay of organic products. 


THE ELEMENTARY PRINCIPLES OF 
THE GAS ENGINE.* 


EFORE the invention of the steam-engine, the 
only powers employed in mechanics were 
those of wind and water mills and animal power. 
In the first two no conversion of one force into 
another took place; they were mere kinematic 
devices for employing the mechanical force already 
existing in the gales of wind and the head of water. 
With regard to the power developed by man and 
other animals, we had in them examples of most 
efficient heat-engines, converting into power a large 
percentage of the fuel burnt in the lungs. But 
animal power is small in amount, and it is expen- 
sive for two reasons—first, because the agents re- 
quire long intervals of rest, during which they still 
burn fuel; the next, because the fuel they require 
is very expensive. A pound of bread, or beef, or 
oats or beans, costs a great deal more than a pound 
of coal; while it does not, by its combustion, 
generate nearly so much heat. The steam-engine, 
therefore, took the place of power, 
and for a long time stood alone; and nearly 
all the motive power derived from heat is still 
produced bythe mechanism which Watt brought 
to such great efficiency in so short a time. 
Now the practical question for all designers and 
employers of heat-engines is to determine how the 
greatest quantity of motive force can be developed 
from the heat evolved from a given kind of fuel; 
and coal being the cheapest of all, we willsee what 
are the results obtainable from it by the steam- 
engine. In this we have three efficiencies to con- 
sider—those of the furnace, the boiler, and the 
cylinder. First, with respect to the furnace, the 
999905 is to combine the carbon and the hydrogen 
of the coal with a sufficient quantity of the oxygen 
of the air to effect complete combustion into car- 
bonic acid and water. In order to dv this, we have 
to use a quantity of air much larger than is 
retically necessary, and also to heat an amount of 
inert nitrogen five times greater than the necessary 
oxygen ; and we are therefore obliged to create a 
draught which carries away to the chimney a con- 
siderable portion of the heat developed. The 
combustion, moreover, is never perfect, and 
some heat is lost by conduction and radiation. 
The principal loss is by hot gases escaping from 


è The substance of a paper by Mr. Denny LAxx, Cork, 
read before the Gas Institute. 


theo- | pe 


— 


the fiues to the chimney. Even with well - set 
boilers, the temperature in the chimney varies 
from 400° to 600°. Taking the mean of 500°, this 
would represent a large proportion of the total 
heat, even if the combustion were perfect ; for, as a 
general rule, the supply of air to a furnace is double 
that which is theoretically necessary. For our pre- 
sent p se it will be sufficient to see how much 
the whole loss is, without dividing it under the 
several heads of imperfect combustion,” ‘‘ radia- 
tion,“ and “convection,” by the heated gases 
passing to the chimney. 


With a very good boiler and furnace, each pound 
of coal evaporates 10lb. of water from 62°, changin 
it into steam of 65lb. pressure at a temperature o 
312°, or 250° above that of the water from which it 
is generated. Besides these 250°, each pound of 
steam contains 894 units of latent heat, or 1,144 units 
inall. A very condensing engine will work 
with 2:21b. of coal and 22lb. of steam per horse 

hour. Now, llb. of good coal will, by its com- 
ustion, uce 14,000 heat-units, and the 2˙2lb. of 
coal multiplied by 14,000 represent 30,800 heat- 
units. Of these we find in the boiler 22 x 1,144, 
or 25,168 units, or about 814 per cent. of the 
whole heat of combustion ; so that the difference 
(5,632 units, or 183 per cent.) has been lost by im- 
perfect combustion, radiation, or convection. The 
water required for condensing this quantity of 
steam is 6501b. ; and taking the temperature in the 
hot well as 102°, 650lb. have been raised 40° from 
62°. Thus we account for 650 x 40 = 22,000, or (say) 
71% per cent. still remaining as heat. If we add 
this 714 per cent. to 18}, we have 90 per cent., and 
there remain only 10 per cent. of the heat that can 
„ been converted into power. But some 
of this been lost by radiation from steam pipes, 
cylinder, &c. Allowing but 1 per cent. for this, we 
have only 9 cent. as the efficiency of a really 
good condensing engine. This estimate agrees very 
closely with the actual result; for the 2°2lo. of coal 
woul Beep 30,800 heat-units; and this mul- 
tiplied by Joule’s equivalent amounts to nearly 24 
millions of foot-pounds. As 1 horse-power is a 
little less than 2 million foot- pounds per hour, ouly 
one-twelfth, or a little more than 8 per cent., of the 
total heat is converted ; so that whether we 
look at the total quantify of heat which we 
show unconverted, or the total heat converted, 
we find that each supplements and corroborates 
the other. If we take the efficiency of the 
engine alone, without considering the loss caused 
by the boiler, we find that the 25,168 neat-units 
which entered the boiler should have given 
19,429,696 ft.-lb. ; so that the 2 millions given by 
the engine represent about 10 per cent. of the heat 
which has left the boiler. The foregoing figures 
refer to large stationary or marine engines, with 
first-rate boilers. When, however, we come to 
high-pressure engines of the best type, the con- 
sumption of coal is twice as much; and for those 
of any ordinary type it is usual to calculate 1 cubic 
foot, or 62slb., of water evaporated per horse- 
wer. This would reduce the efficiency to about 
Q. per cent. for the best and 3 per cent. for ordinary 
non-condensing engines; and if to this we add the 
inefficiency of some boilers, it is certain that many 
small engines do not convert into power more than 
2 per cent. of the potential energy contained in the 
coal. 

Before explaining the principle upon which the 

as-engine and every other hot-air engine depends, 

shall remind you of a few data with which most 
of you are already familiar. The volume of every 
gas increases with the temperature; and this in- 
crease was the basis of the air thermometer the 
first ever used. It is to be regretted that it was 
not the foundation of all others, for it is based on 
a physical principle universally applicable. Although 
the volume increases with the temperature, it does 
not increase in proportion to the degrees of any 
ordinary scale, but much more slowly. Now, if to 
each of the terms of an arithmetical series we add 
the same number, the new series so formed increases 
or decreases more slowly than the original; and it 
was discovered that by adding 461 to the degrees 
of Fahrenheit’s scale, the new scalo so formed 
represented exactly the increment of volume 
caused by increase of temperature. This 
scale, proposed by Sir W. Thomson in 
1848, is called the scale of absolute temperature; 
its zero, called the ‘‘absolute zero,” is 461° below 
the zero of Fahrenheit, or 493° below the frec zing 
point of water; and the degree of heat measure 
by it is termed the absolute temperature.“ It is 
often convenient to refer to 39° Fahr. (which hap- 
ns to be the point at which water attains its 
maximum density), as this is the same as 500° ab- 
solute, for, counting from this datum level, a 
volume of air expands exactly l per cent. for 5°, 
and would be doubled at 10U0° absolute, or 539° 
Fahr. 

Whenever any body is compressed, its specific 
heat is diminished, and the surplus portion is, as it 
were, pushed out of the body, appearing as sensible 
heat: and whenever any body is expanded its 
specific heat is increased, and the additional quan- 
tity of heat requisite is, as it were, sucked in from 
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surrounding bodies, so hee cold. This action 
may be compared to that of a wet sponge from 
which, when compressed, a portion of the water is 
forced out, and when the sponge is allowed 
to expand the water is drawn back. This 
effect is manifested by the increase of tem- 
perature in air- compressing machines, and 
the cold produced by allowing or forcing 
air to expand in air-cooling machines. At 39 
Fahr. IIb. of air measures 12} cubic feet. Let us 
suppose that llb. of air at 39° Fahr. = 500° abso- 
lute, is contained in a non-conducting cylinder of 
lft. area and 12}ft. deep under a counterpoised 
piston. The pressure of the atmosphere on the 
pce 2 144 square inches x 14:7lb., or 2, 116lb. 
f the air be now heated up to 539° Fahr. = 1000° 
absolute, and at the same time the piston is not 
allowed to move, the pressure is doubled; and 
when the piston is released it would rise 12$ft. pro- 
vided that the tem ture remained constant, and 
the indicator would describe a hyperbolic curve 
called an ‘‘isothermal,’’ because the temperature 
would have remained equal throughout. Bat, in 
fact, the temperature is lowered, because expansion 
has taken place, and the indicator curve which 
would then be described is called an ‘‘ adiabatic 
curve, which is more inclined to the horizontal 
lines when the volumes are represented by hori- 
zontal and the pressures by vertical co-ordinates. 
In this case it is supposed that there is no conduc- 
tion or transmission (diabasis) of heat through the 
sides of the containing vessel. If, however, an 
additional quantity of heat be communicated to the 
air, 80 as to maintain the temperature at 1000° 
absolute, the piston will rise until it is 12}ft. above 
its original position, and the indicator will describe 
an isothermal curve. Now mark the difference. 
When the piston was fixed, only a heating effect 
resulted; but when the piston moved up 124 ft., 
not only a heating, but a mechanical—in fact, a 
thermo-dynamo — effect was produced, for the 
weight of the atmosphere (2,116lb.) was lifted 
123ft. = 26,450 „ 
he specific heat of air at constant pressure has 
been prover by the experiments of Regnault to be 
0:2378, or something less than one-fourth of that of 
water—a result arrived at by Rankine from totally 
different data. In the case we have teken there 
have been expended 500 x 0:2378, or (say) 1189 
heat-units to produce 26,450 foot-pounds. Each 


anit has, therefore, produced 


118 9 
pounds, instead of 772 foot-pounds, which 
would have been rendered if every unit had been 


converted into power. We therefore conclude 


222˙5 
that 772 = 29 per cent. of the total heat has been 
converted. The residue, or 71 per cent., remains 
Unoa pod as heat, 113 be partly 5 by i 
regenerator, or appli other purposes for whic 
a moderate heat required: z 


The quantity of heat to raise the heat 
of air at a constant volume is only 71 per cent. of 
that required to raise to the same temperature the 
same weight of air under constant pressure. This 
is exactly the result which Laplace arrived at from 
observations on the velocity of sound, and may be 


stated thus :— 5 
pocis Foot Per 
eat. 


Pounds. Cent. 
Kp = llb. of air at 
constant pressure.. 0°2378 x 772 = 183°5 = 100 
Kv = 11b. of air at 
constant volume.. 0:1688 x 772 = 1303 = 71 


Difference bein 
heat converte | 0:0690 x 772 = 653°2 = 29 
into power 


Or, in a hot-air engine without regeneration, the 
maximum effect of lib. of air heated 1° Fahr. would 
be 632 f. p. The quantity of heat Ky necessary to 
heat air under constant volume is to Kp, or that 
necessary to heat it under constant pressure, as 71 : 
100, or as 1: 1-408, or very nearly as 1: 2 
a result which was arrived at by Masson from 
theoretical considerations. The 71 per cent. escap- 
ing as heat may be utilised in place of other fuel, 
and with the first hot-air engine I ever saw it was 
employed for drying blocks of wood. In the same 
way, the unconverted heat of the exhaust steam 
from a high-pressure engine, or the heated gases 
and 8 85 passing away a gas- engine, may be 
employed. 

en I first wrote on this subject I relied upon 
some data which led me to suppose that the heating 
power of ordinary coal gas was higher than it really 
is. At our last meeting, Mr. Hartley proved, by 
experiments with his calorimeter, that gas of 16 or 
17 candles gave only about 630 units of heat per 
cubic foot. Now, if all this heat could be con- 
verted into power, it would yield 630 x 772, or 
486,360 f.p., and it would require only (55350) 
= 4:07 cubic feet to produce 1 indicated horse- 
power. Some recent tests have shown that, with 


26.450 _ 999-5 foot- | tured 


gas of similar heating power, 18 cubic feet have 
given 1 indicated horse-power, and therefore 18 
= 22:6 of the whole heat has been converted—a 
truly wonderful proportion when compared with 
steam-engines of a similar power, showing only an 
efficiency of 2 to 4 per cent. 

The first gas-engine which came into practical use 
was Lenoir’s, invented about 1866, in which the 
mixture of gas and air drawn in for part of the 
stroke at atmospherio pressure was inflamed by the 
spark from an induction coil. This required a 
couple of cells of a strong Bunsen battery, was apt 
to miss fire, and used about 90 cubic feet per horse- 
power. This was succeeded by Hugon’s engine, in 
which the ignition was caused by a small gas- 
flame, and the consumption was reduced to 80 cubic 
feet. In 1864 Otto’s atmospheric engine was 
invented, in which a heavily-loaded piston was 
forced upwards by an explosion of gas and air 
drawn in at atmospheric pressure. In it 
upward stroke the piston was free to 
move; but in its downward stroke it was 
connected with a ratchet, and the partial vacuum 
formed after the explosion beneath the piston, 
together with its own weight in falling, operated 
through a rack, and caused rotation of the fly- 
wheel. This engine (which, in an improved form, 
uses only 20 cubic feet of gas) is still largely em- 
ployed, some 1,600 having been constructed. The 
great objection to it was the noise it produced, and 
the wear and tear of the ratchet and rack ar- 
rangements. In 1876 the Otto-Crossley silent 
engine was introduced. As you are aware, it is a 
single-acting engine, in which the gas and air are 
drawn in by the first outward and compressed by 
the first inward stroke. The com mixture 
is then ignited, and, being expanded by hea 
drives the piston outwards by the second outw 
stroke. Near the end of this stroke the exhaust- 
valve is opened, the products of ocombus- 
tion partly escape, and are partly driven 
out by e second inward stroke. I say 
partly, for a considerable clearance s i 
equal to 0:38 per cent. of the whole cylinder volume, 
remains unexhausted at the inner end of the cylin- 
der. When working to full power, only one stroke 
out of every four is effective ; but this engine works 
with only 18 to 22 cubic feet of gas horse- 
power. Upto the present time Iam informed that 
about 18,000 of these engines have been manufac- 
. Several other compression engines have 
been introduced, of which the best known is Mr. 
Dugald Clerk’s, using about 20ft. of Glasgow 
cannel It gives one effective stroke for every 
revolution; the mixture being compressed in a 
separate air-pump. But this arrangement leads to 
additional friction ; and the power measured by the 
brake is a smaller percentage of the indicated horse- 
power than in the Otto-Crossley engine. A number 
of gas-engines—such as Bisschop’s (much used for 
very small powers), Robson’s (at present under- 
going transformation in the able hands of Messrs. 

angye), Korting’s, and others—are in use; but, 
so far as I can learn, all require a larger quantity 
of gas than those previoualy referred to. 
have all along spoken of efficiency as a per- 
centage of the total quantity of heat evolved by the 
fuel ; a this is, in 018 N man ufacturer, the 
essential question. er thi i ual, that 
engine is the most economical 1 0 e the 
smallest quantity of coal or of gas. But men of 
science often employ the term efficiency in another 
sense, which I will explain. If I wind a clock, I 
have spent a certain smount of energy lifting the 
weight. This is called energy of . ” and 
it is returned, by the fall of the weight, to its original 
level. In the same way if I heat air or water I 
communicate to it energy of heat, which remains 
potential as long as the temperature does not fall, 
but which can be spent again by a decrease of tem- 
perature. In every heat-engine, therefore, there 
must be a fall from a higher to a lower temperature, 
otherwise no work could be done. If the water in 
the condenser of a -engine were as hot as 
that in the boiler, there would be equal pressure on 
both sides of the piston, and consequently the engine 
would remain at rest. Now, the greater the fall, the 
greater the power developed ; for a smaller propor- 
tion of the heat remains as heat. If we call the 
higher temperature T and the lower T on the abso- 
lute scale, T — T is the difference; and the ratio of 
this to the higher temperature is called the effi- 
ciency.” This is the foundation of the formula we 
meet so often: E = 7 TA perfect heat-engine 
would, therefore, be one in which the temperature 
of the absolute zero would be attained, for 
T 10 = 1 percent. This low temperature, how- 
ever, has never been reached; and in all practical 
cases we are confined within much narrower limits. 
Taking the case of the condensing engine, the limits 


were 312° to 102°, or 773° and 563° absolate, re- 
spectively. The equation then becomes 7 
= 770 or (say) 27 per cent. With non - condens- 


ing engines the temperatures may be taken 
312° and 212°, or 773° and 673° absolute, me 


spectively. The equation then becomes 773 — 678 


778 
= 7705 or nearly 13 per cent. The practical eff- 


ciencies are not nearly this; but they are in about 
the same ratio, 5 ; and if we multiply the theore- 


tical efficiencies by 0 37, we get the practical 
efficiencies, say per cent. and 5 
cent., and it is in the former sense that M. 
Witz calculated the efficiency of the steam-engine 
at 35 per cent.—a statment which, I own, puzzled 
me a little when I first met it. These efficiencies 
do not take any account of loss of heat before the 
boiler. In the case of the gas-engine the question 
is much more complicated on account of the large 
clearance space, and the early opening of the ex- 
haust. The highest temperature has been calou. 
lated by the American observers at 3443° 3 
and the observed temperatures of the 

gases was 1229. The fraction then becomes 


— = 64 per cent. If we multiply this 
by 0°37, as we did in the case of the steam-engine, 
we get 23°7 per cent., or ‘approximately the same 
as that arrived at by direct experience. Indeed, if 
the consumption is, as stated sometimes, lees than 
18ft., the two percentages would be ont the 
same. I do not put this forward as scientifically 
true ; but the coincidence is at least strikiog. 


I have spoken of the illuminating power of the 
gas as of pat “pa ; for the richer gases have also 
more calorific power, and an engine would, of 
course, require a smaller quantity of them. 
heat - giving power does not, however, vary as the 
illuminating power, but at a much slower rate; 
and, adopting the same contrivance as that on which 
the absolute scale of tem ture is formed, I would 
suggest a formula of the following type: H = C 
(I + K), in which H represents the num of heat- 
units given out by the combustion of one cubic foot 
of gas, Lis tho illuminating power in candles, and 
C and K two constants to be determined by experi- 
ment. If we take the value for motive power of 
the different qualities of gas as given in Mr. Charles 
Hant’s puree paper in owr Transactions for 
1882, C might, without any great error, be taken as 
22 and K as 7:5. With Pintsch“s oil gas, however, 
as compared with coal gas, this formula does not 
hold, and C should be taken much lower and K 
much higher than the figures given above; that is 
to say, the heating power increases in a slower 

ion. The data available, however, are few, 
ut I trust Mr. Hartley will on this, as he bas done 
on so many other scientific subjects, come to our 
aid. 
I will now refer to the valuable experiments of 
Messrs. Brooks and Steward, which were most care- 
fully made. Everything was measured—the gas by 
a 60-light and the air by a 300 light meter; the 
indicated horse- power, by a steam-engine indicator; 
the useful work, by a Prony brake ; the tempera- 
tuze 8 the water, by a standard 1 pe 
of the esca gases by a pyrometer. 
itself was analy ed and its heating power calculated 
from its composition as 61750. Its specific gravity 
was 0°464, and the volume of air was about seven 
times that of the gas used (or one-eighth of the 
mixture), and was only 11} per cent. b ba: 5 
more than was needed for perfect e be 
results arrived at were as follows: 
Converted intoindicated horse-power, 


including friction, & . 17-0 
Escaped with the exhaust gas........ . 166 
Do. in radiation es 15˙5 


Communicated to water in the jacket 62 


It will thus be seen that more than half of the 
heat is communicated to the water in the jacket. 
Now, this is the opposite of the steam-engine, 
where the jacket is used to transmit heat to the 
cylinder, and not from it. This cooling is ren 
necessary, because without it the oil would be car- 
5 and lubrication of the cylinder rendered 
Impossi le. Indeed, a similar difficulty has oocurred 
with all hot-air engines, and is, I think, the reason 
they have not been more generally adopted. I 
felt this so strongly that, for some time atter the 
introduction of the gas-engine, I was very cautious 
in recommending those who consulted me to ad 
it. I was afraid that the wear and tear would 
excessive. I have, however, for some time 
been thoroughly satisfied that this fear was need- 
less, as I am eatisfied that a well-made gas- engine 
is as durable as a steam-engine, and the parts 
subject to wear can be replaced at a moderate cost. 
9 5 1 no ee no feed pump, no 

es attend to—no water ga pressure 
gauges, safety valve, or throttle valve to look 
after. The governor is of a very simple construc- 
tion, and the slide valfe may be removed and re- 
placed in a few minutes. An occasional clea 
out of the cylinder at considerable intervals is 
the supervision that the engine requires. 

The very large percentage of heat absorbed 
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by the water-jacket should point out to the iu- 
genuity of iuventors the first problem to be 
attacked—viz, how to save this heat without 
wasting the lubricant or makingit inoperative; and 
in the solution of this problem I look for the moet 
important improvement to be expected in the 
engine. The most obvious contrivance would be 
some sort of intercepting shield, which would save 
the walls of the cylinder and the rings of the piston 
from the heat of the ignited gases. I have just 
learned that something of the kind is under trial. 
Another solution may possibly be found in the 
employment of a fluid piston; but here we are 
p ina dilemma between the liquids that are 
ecomposed and the metala that are oxidised at high 
temperatures. Next, the loss by radiation—15 per 
cont.—seems ; but this is to be attributed to 
the fact that the inside surface of the cylinder is at 
each inward stroke exposed to the atmosphere— 
au influence which contributes to the cooling neces- 
for lubrication. The remaining 16 per cent., 
which is carried away by the exhaust, is small com- 
with the proportion passing away with the 
exhaust steam of a high pressure, or the water of a 
condensing engine. As the water in the jacketcan 
be safely to 212° Fahr. the whole of the jacket 
heat can be utilised where hot water is required for 
other purposes; and this, with the exhaust gases, 
has been used for drying and heating purposes. 
With such advantages, it may be asked: Why 
does not the gas-engine everywhere supersede the 
steam-engine? My answer isasimple one: The 
gas we manufacture is a dear fuel compared with 
coal. Ordinary coal-gas measures 30 cubio feet to 
the pound; 1,000 cubic feet, therefore, weighs 33lb. ; 
and taking the price at 2s. 9J. per 1,000 cubio feet, 
it costs ld. per lb. The 30 cubic feet at 6,300 give 
190,000 all available heat. Although good coal may 
yield 14,000 units by its combuston, only about 
11,000 of these reach the boiler; so that the ratio 


of the useful heat is a, The thermal efficiency 


of tho best non-condensing engine to that of the 
gas engine is in the ration 27 Multiplying to- 


` 11 4 44 
ther the — — = — 
ae ee 0 1 n : 1 
is, spe groughly, lib. of gas gives about 
ten times as much power as llb. of oa does in a 
non-condensing engine. But at 18s. 1d. a ton 
we get 10lb. of coal for Id.; so that with these 
figures the cheapness of the coal would j ust com- 
pensate for the efficieucy of the gas. As to the 
waste heat passing away from the engine being 
utilised, here the gas-engine has no advantage; 
and, so far as this is concerned, the gas is about 
eight times dearer than coal. The prices of gas and 
coal vary so much in different places, that it is hard 
to determine in what cases gas or coal will be the 
dearer fuel, considering this point alone. 

But there are other kinds of von-illuminating 
gases—such as Wilson's, Strong’s, and Dowson’s— 
which are now coming into use; and at Mesars. 
Crossley’s works you will have an opportunity of 
seeing a large engineering factory employing 
several hundred mechanics, and without a chimney, 
in which every shaft and tool is driven by gas- 
engines supplied by Dowson’s gas, and in whi 

consumption of cual is only 1 2Ib. per horse- 
power. The greatest economy ever claimed for the 
steam-engine was a consumption of 1°6lb., and this 
with steam of very high pressure, expanded in 
three cylinders successively. Thus in a quarter of 
a century the gas-engine has beaten in the race the 
ateam- engine; although from Watt’s first idea of 
1 nearly a century and a quarter have 


As regards tho steam-engine, it is the opinion of 
competent authorities that the limits of temperature 
between which it works are so restricted, and so 
much of the heat is expended in producing a change 
of state from liquor to vapour, that little further 
improvement can be made. With to gas- 
engines, the limits of temperatare are much further 
apart. A change of state is not required, and so 
very great improvement may still be looked for; 
and it is not impossible that some of the younger 
members of our body may live to see that period 
foretold by one of the greatest of our civil engi- 
neers—that the happy time when boiler explosions 
will be matters of history—that period, not a mil- 
lennium removed by a thousand years, but an era 
deferred perhaps by only half a dozen decades, 
when the use of the gas-engine will be universal, 
and a steam-engine can be found only in a cabinet 
of antiquities.” 


THE WATER - GAS INCANDESCENT 
LIGHT. 


HE following description of the Fahnehjelm 

water · gas incandescent light, which has 

lately been utilised with much success in Germany, 

is contained in a paper read by Prof. R. W. Ray- 

mond, of New York, before the American Institute 
of Mining Engineers :— 

The idea of obtaining light from incandescent 


solids is not new; nor is it new to make such 
bodies incandescent by holding them in a heating 
flame. But the successful combination of the right 
substance and form of the body to be heated with 
the right kind of flame, and the right means of 
adjustment, has not, to my knowledge, been ac- 
complished heretofore ; and it seems to me that the 
water-gas incandescent light of Mr. Otto Fahneh- 
elm, of Sweden, in which these objects appear to 
ave been secured, is destined to become both 
famous and useful. The first fact upon which this 
invention is based is the intense temperature of the 
flame of water-gas. The combustion of this 
through an ordinary coal-gas burner, without blast 
or aid of any kind, will melt platinum wire. The 
next important basis of the invention is the form of 
the incandescent oe ; 1 is shown in the 
accompanying cut, which represents an ordinary 
ee fitted with the necessary appa- 
ratus for producing the new incandescent light. A 
frame, movable by means of a screw up and down 
along the burner, carries at its two extremities 
sockets to receive two iron wire standards, which 
carry a curved back, provided with two rows of 
long teeth. By turning the screw, these teeth can 
be brought as near the tip of the burner as may 
be desired. They are composed of magnesia, which 
has been first baked at a high temperature, then 
ground, and then moulded under high pressure, and 
with some agglutinated material, such as starch. 
The flat flame of the water-gas passes up between 
the two rows of vertical teeth, which thus receive 
its greatest heat, and do not come into contact with 
its comparatively cooler interior. They become 
immediately and beautifully luminous, with a per- 


fectly white light, which does not, like gas or candle 


1% A0 


f 


TTT 4 
t. 


light, change the daylight appearance of colours, and 
phing. It is 
steadier than the incandescent electric. The flicker- 
ing of the gas flame (which is non-luminous, and, 
when the comb is glowing, quite invisible) does 
not at all affect the steadiness of the light. 
the use of a 
and then un- 
wittingly on again, uo evil results can follow in 
this case, for the comb goes on glowing for several 


which can even be used fur photo 


If the 


gee is blown out, or if, b 
cock without a 


stop, itis turned o 


seconds, and the gas consequently relights itself. 
The magnesia teeth have before use the appearance 
of starch. When thoroughly well , they 
should possess considerable strength. The best that 


have been made thus far, I believe, would sustain 
eight ounces avoirdupois hung from the middle of 


the needle which was laid across supports lin. apart. 
Since the diameter is less than 
a good d of strength. The needles are held in 
a com 


curved back of the comb. This back, like the side 


wires, is of iron; and the- whole comb, with its 


side wires, costa about three cents. Apart from 
accidental breakage, such a comb endures from 80 
to 150 hours incandescence before it must be re- 


moved. The first effect of the high white heat 


upon the needles is to make them translucent, like 
porcelaiv. Probably this change is really a con- 
e ue Goa 585 continuous mass what 
previously n but a compressed ag 

te of particle. The result is a gradaal 
shortening of the needles, so that after abont 
15 hours it is n to turn the screw 
and bring the comb down towards the flame. This 
process is repeated from time to time, until at last 
the needles have become so short that the iron back 
would be in danger from the flame if they were 
brought fairly into it. Then the comb must be 
taken out, and a new long-toothed one substituted. 
Exact photomeric and economic tests have yet to be 
e 5 . 
gas noed by different processes. g in 
a general way, I should say that the quantity of 
pure water-gas required to prodace a 


like the Tessié 
light. 


is, of course, much smaller. It can be sold to 


vatn., this indicates 
on of plaster of Paris, which fills the 


and he alone, when the parts have been separa 
can re 
the optical centre. Any other person will be likely 


amount of light by this system is about four-fifths 


(in volume) the quantity of carburetted water-gas, 
of the Municipal Company of 
New York, required to give the same amount of 
The cost of the non-carburetted water-gas 


rofit for 60 cents per thousand cubic feet. We 
ave, then, in this invention, a light which is 


actually much cheaper than ordinary ges light, 
while in quality it 
uniformity, and simplicity of m 

passes, the electric incandescent light. 


equals, and in steadiness, 
ent far sur- 


THE PROPER CARE AND USE OF 


MICROSCOPE LENSES.‘ 
By WIILIAX WALES. 


Ho good the lenses of an instrument 

may be, they will not do their best work ex- 
cept when properly cared for and properly used. 
Yet I have met with reputable microscopists who 
do not in practice sppreciate this obvious truth. 
Let me show you how a lens iscleaned. My im- 
plements are four—an old, soft, silk handkerchief, 
a small stick of soft wood, a phial of aloohol, and a 
watchmaker’s glass of two powers. Ihave here an 
eyepiece. I will first examine it with the magni- 
fying glass, by reflected light, to learn its condi- 
tion. If it be found to need cleaning, aloohol is to 
be applied with the handkerchief. This liquid 
must not be allowed to touch the uer ; but the 
celi which holds the lens will not be harmed by it, 
since that has been burned black with acid. If 
after the cleaning, fibres from the cloth be found 
adhering to the lens, they may be blown off by a 
quick breath. 

I have brought an objective which was sent to 
me to be cleaned. I will attach it to an instrument, 
and will place under it a slide of familiar diatoms. 
Now view the object through the lens. It looks so 
obscure that you will all exclaim, ‘‘ Well, this is a 
very poor objective; whereas it is of excellent 
quality, as you shall 8 see. In it are eight 
pieces of glass. The back combination is composed 
of two crowns and the fl int; the middle, of a double- 
concave flint and a double-convex crown ; the front, 
of two crowns, with a fiint betweenthem. It has, 

robably, not been oleaned for twenty years. 
appose your watch to have been thus neglected ! 
I will now clean this objective. I begin the work 
by unscrewing the cells. I then moisten a part of 
the handkerchief with alcohol, and with the help, 
if needed, of the stick of wood in searching the 
corners, carefully clean each combination, and I 
then screw each cell back accurately to its place. 
Tia work is now 3 and 1 pier 7 the 
objective again to the microscope, and wi i 
you to view the slide of diatoms through it. 
The dimness is now, you perceive, all gone. In- 
deed, you can hardly believe it the same objective ; 
and you have ocular proof that cleanliness is 
essential to the best performance of a lens, and are 
witnessing an instance of the dependence of im- 
portant results on attention to little things. 

Several years ago, while I was getting ready to 
visit England, the owner of a Powell and Lealand 
objective wished me to take the lens to its makers 
for correction or exchange. ‘‘It isa poor lens,” 
he said. I could not credit his statement, for I 
knew the work of the Mesers. Powell and Lealand 
to be faultless. I called on those gentlemen. We 
examined the objective together, and discovered on 
one of the combinations a film of some substance 
which could not be removed except with alcohol. 
In five minutes the lens was clean and in perfect 
order ; and to this day the owner refuses to believe 
that the lens which pronen back to him is the 
same that I took abroad. Never trust the cleaning 
of your objectives to the brase-worker, or to any 
person who does not know how carefully a lens 
ought to be handled. The brass - worker will polish 
the outside of the objective, but will get the lenses 
out of centre. To my great disgust, I once found 
a brass-worker subjecting one of my 4-10th-inch 
lenses to that treatment. I asked, ‘‘ What are you 
doing with that objective?” Putting it in order 
at the request of its owner, he said: he wants to 
sell it.“ Taking the lens, I cleaned it for him 
without charge. A camel's- hair brush can neither 
completely nor safely remove the film of dust with 
which the ex surface of the back combination 
of an objective is sometimes found to be coated. 
It will make aseries of rings on the surface of the 
lens, and it may, if grit be present, scratch the 

lass. Nor should the handkerchief, either wet or 

„ be introduced into the tube of any but a low- 
power objective. The cells must first be unscrewed 
from their mount and then the cleaning can 
be done properly. at, let me add, an objective 
ought never to be taken apart by no one but its 
maker. He has the lathe upon which it was mane, 


them in their original adjustment to 
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to screw in the cells either too tightly or not tightly 
enough, and will thus throw the combinations out 
of their pear pe ia relation to one another. 
Besides, unless skill and care be exercised in screw- 
ing the parts together, the front and the middle 
combinations sometimes be brought in contact, 
and the flint glass, which is very thin at the centre, 
will be broken. e screw-thread of the cells is 
very delicate. Yet some persons, after failing to 
catch it, apply force enough to break it. Such 
carelessness passes comprehension. 

A large angle oil-immersion lens gets ont of order 
easily. If you find the definition of such objective 
to have lost its ess, you may know that the 
front lens is out of centre. It has come in contact 
with the slide. A very slight pressure is sufficient 
to work the mischief. This peg drapes fo injury 
is unavoidable, as every optician will you. It 
is incident to the requirements of high-angle con- 
struction. A few days sgo m objective was sent 
to me with the request the front lens should 
be reset. had in some way been forced out of 
its place. I reset it as well as I could, But that 
objective, even if it had been repaired by its 
makers, the Mesars. Powell and Lealand, can never 
be what it was before the injury. The only way of 

airing it was by i ing a rin cement 
W projecting slightly through shoulder, 
necessarily cut down the angle. A heavy shoulder 
means, of course, a low angularaperture. A novel 
method of using an immersion lens came under my 
notice recently. A water-immersion objective had 
been ordered. It was made and sent, but it did 
not give satisfaction. I inquired by letter, In 
what way do you proceed to work with it??? 1 
fill it wi distilled i water, and then screw it to the 
instrument,” was the reply. 
times almost ruined throu 
made a costly lens for a 
tossed it several times in 
dropped it upon the floor. Oh,” he said, that 

not harm it! I looked at it, and found the 

front combination tilted at an angle of about 45°. 
This act of carelesaness cost that optician twenty- 
five dollars. 

I have here the back setting of a lin. lens which 
was made by me several years ago. The purchaser 
of the lens had screwed it so tightly to hie micro- 
85 Fe that he could not, with his hand, unscrew it. 
So he used a pair of heavy gasfitter’s pliers, and 
succeeded in pulling the tube of the fine adjust- 
ment out of the body of the instrument. Thisrude 
handling panes fe microscope to the amount 
of forty-five dollars. Quite recently the owner of 
an instrument which cost three hundred and fifty 
dollars told me that he had a wonderfully clever 
son. Why,“ he exclaimed, “ho has, with a 
screw-driver, taken the microscope all apart! He 
is unable, however, to put it together again.” 
This outrage illustrates the incapacity of some 
people, old as well as young, to appreciate the pro- 

ucts of fine workmanship. I do not favour the 
mee pee If you must 
is of good design and thoroughly well made. 
Lenses, especial] wer, ought not 
to be tested wi is accessory. A 
superior lens, worked by an illustrious mi ist, 
becomes its maker's best advertisement. But when 
it falls into the hands of a careless or incompetent 
person, and is not carefully used or regularly and 
properly cleaned, to hold the maker responsible for 
its consequent unsatisfactory performance is to do 
him great wrong. 

A ee Rea} 
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PREVENTING COLLISIONS WITH 
ICEBERGS IN A FOG.* 
By PROF. Granam BELL. 


1 recent accident to the steamer City of 
Berlin a ar the importance of devising 
practical methods of ascertaining the proximity of 
icebergs in a fog. The precautions adopte by 
Captain Land, though they saved the lives of more 
than fourteen hundred passengers, and prevented 
serious damage to the vessel, did not prevent contact 
with the berg. Even the lookouts “ were un- 
aware of the proximity of the iceberg until it was 
actually upon them. Under these circumstances, 
the method proposed by Mr. Frank Della Torre, of 
Baltimore, deserves consideration. His experi- 
ments indicate the possibility of obtaining an echo 
from an iceberg when in dangerous proximity to a 
ship. Mr. Della Torre believes that even an object 
offering so small a surface asa floating wreck may 
in this way be detected during a fog in time to 
prevent collision. However this may be, it is 
certain that his method is worthy of careful trial 
at sea, and that prelimin experiments recently 
made in the presence of Professor Rowland, of 
Johns Hopkins University, and the present writer, 
have demonstrated the feasibility of producing 
well-marked echoes from sailing vessels and steam- 
boats sare F distances away. These er- 
periments were made on the River Pata near 
the head of Chesapeake Bay, at a point about saven 
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miles from the city of Baltimore. The party pro- 
ceeded down the river in a steam launch the 
selected place, where the distance from shore to 
shore appeared to be about three miles. The launch 
was kept so far from land as to prevent the possi- 
bility of mistaking an echo from the shore for one 
produced by a passing vessel. The apparatus 
employed consisted of a musket, to the muzzle of 
which a speaking trumpet had been attached. This 
gun was aimed at passing vessels, while blank 
cartridges were fired. After a longer or shorter 
time, according to the distance of the vessel, an echo 
was returned. The ordinary river steamboats, and 
schooners with large sails, returned perfectly distinct 
echoes, even when apparently about a mile distant. 
At shorter distances the effects were, of course, 
still more striking. In order to test the effects 
under the most disadvantageovs circumstances, 
blank cartridges were fired in the direction of an 
approaching tugboat. The surface presented was, 
of course, much smaller than if the boat had 
presented its broadside to the launch. As the boat 
approached bow on, it corresponded to a target 
somewhere about 6ft. square, presenting a convex 
surface to the impinging sound wave. Even in 
this case a feeble echo was perceived when the boat 
was at a considerable distance (estimated to be 
nearly one-quarter of a mile). That any echo 
should have been perceived at all under such circum- 
stances was a surprise. The sound was heard only 
by the closest attention, bnt in the case of larger 
vessels the effects were very distinct and striking. 
Experiments were made which demonstrated the 
fact that the speaking trumpet attached to the gun 
was of material assistance in giving direction to 
the sound impulse, and in intensifying the audible 
effect. Mr. Della Torre claims that a steam whistle 
or siren, combined with a projecting apparatus 
like a speaking trumpet, will prove aa efficient us 
the gun. During the experiments on the Patapsco 
River, a curious rumbling effect, like the rolling of 
thunder, was often observed, which continued for 
some seconds. A similar sound was also noticed, 
as an echo from a well- wooded shore: but the effect 
alluded to above could not have been due in any 
way to the land, as the sound commenced imme- 
diately upon the firing of the gun, whereas the 
shore was distant at least a mile or a mile and a 
half. The sound was probably due to the presence 
of ripples on the surface of the water, as the effect 
was much less marked when the surface was 
smooth. Such a sound might prove a disturbin 
element of importance in a rough sea, but woul 
hardly be sufficient to prevent the detection of an 
echo from a large iceberg. Had shots been fired 
periodically from the bow of the City of Berlin, it 
can hardly be doubted that the presence of an 
obstacle ahead would have been discovered in time 
to prevent the collision that actually occurred. 


HAMPSON’S DEAD-CENTRE FOR 


LATHES. 


HE invention herewith illustrated relates to an 
attachment to any lathe for turning wood or 
metal, by which it can be changed from a live- 
centre or revolving centre lathe to a dead-centre 
lathe. Fig. 1 is a side view of a lathe provided with 
this attachment, and Fig. 2 is an end view of the 
lathe bed and a front view of the attachment. 

In place of a face plate on the end of the spindle 
is a spur wheel, which gears into another wheel of 
the same size, placed just below the first. A 
standard, resting upon and fitted to the lathe bed 
carries a shaft, on one end of which is the second 
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ur wheel. A third spur wheel is fastened u 

the opposite end of the shaft, and meshes witha 
fourth wheel (the wheels are all alike) upon a 
cylindrical pin forming the forward part of a stud 
fitted conically in the standard ; this stud is piace 
perfectly in line with the centre of the spindle and 
centre of the tail stock. The fourth wheel is 
secured to a face plate, and both are kept in place 
by a shoulder on the front end of the pin. 
Conically fitted in the stud, which ia stationary, is 
a centre, whose point is in line with the centre in 
the tail stock. When the lathe is set in motion, the 
face plate revolves in the same way as if it were 
fastened to the spindle in the usual manner. Both 
centres are now stationary, and ariything turned on 
the centres must run perfectly true when reversed 
on them. The standard, being only bolted to the 
lathe bed, can be removed with the gears, and if a 
face par is put on the spindle in place of the spur 
wheel, and a centre inserted in the spindle, the 
lathe is reduced to a live-centre one; while, by 
replacing the standard and gears, a dead-centre 
lathe may be formed. The use off this attachment 
insures the accuracy of the work, mince both centres 
stand still, while the piece being turned revolves, 
and although the piece may be reversed, it will 
always run true on the centres. All trouble caused 
by a spindle running untrue is thus avoided. 
Further particulars regarding this invention cen be 
obtained from the patentee, Mr. Joseph Hampson, 
of Newburg, N.Y.— Scientific American. 


WATER-CHAMBERS IN SHIPS. 


HERE have been added to the exhibits of the 
Lords of the Admiralty in the Queen’s-gate 
Annexe at the Inventions Exhibition two models 
prepared for the purpose of illustrating the use of 
the motion of water within a ship to moderate the 
disturbing influence of the waves on veseels having 
a large natural stability. It was in experiments 
made with a model of the Jn flexible, where the great 
metacentric height the designers had been driven to 
accept threatened heavy rolling among certain 
waves, that this mode of quelling the rolling was 
discovered. The models representing sections of 
ships, one with, the other without, a water-chamber, 
are so mounted as to be easily made to oscillate in 
imitation of the roll of a ship at sea, and if the two 
models are inclined to the same angle ard then 
allowed to oscillate freely it will be found that the 
one to which a water-chumber is fixed very quickly 
comes to a state of rest, while the other continues 
to roll for many minutes. ; 

Mr. Froude, in the valuable series of experiments 
he made in the investigation of the subject, found 
tbat there is a certain depth of water in the chamber 
which gives the maximum effect, this being de- 
pendent upon the width of the chamber and the 
period of the ship. With this depth of water the 
growth of resistance to rolling begins almost at zero 
of angle, whereas with either a greater or less 
depth there is practically no resistance at all due to 
the water up to a certain angle, which angle in- 
creases with increase of departure from the prope 
depth. At larger angles of roll, however, the dis- 
advantage of departure from the proper depth of 
water is not marked. Lastly, he observed that the re- 
sistance of water in a chamber does not increase at 
all uniformly with increase of angle of roll, but in- 
creates rapidly at first and at the larger angles 
becomes more nearly constant for all angles. A 
comparison was made with the steadying effect. 
obtained from bilge keels, with the result of thow- 
ing that, while an addition of 2ft. to the breadth of 
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the bilge keel added, in round numbers, two-thirds 
to the existing extinguishing power of hull and 
bilge keels ou the Ldindurgh at all angles of 
rolling, the fully-extended water-chamber added 
at 3° of roll about six times, and at 5° about three 
times that power. At 12° the chamber added no 
more than 2ft. of bilge keel, while at 18° it only 
added half as much. It is, therefore, evident, 
as Mr. Froude has pointed out, that while 
both are valuable, the water-chamber is, for most 
kinds of service, much the more valuable of the 
two. Explaining the cause of the phenomena in 
his report, he said:—‘‘The extinguishing or 
: quelling effect of water depends, of course, cateris 
ribus, upon the value of the moment represented 
y the transference of water from side to side— i.e., 
with a given quantity of water, upon the distance 
moved by its centre of gravity. This distance in- 
creases with increase of angie of roll, and conse- 
quently the extinction similurly increases up to a 
certain point, where we appear to have approxi- 
mately reached the maximum possible trans- 
ference of water, and consequently the maximum 
extinction of which the quantity of water is 
capable with the dimensions of the chamber. This 
point occurs generally at a moderate angle, 
and above this angle the extinction becomes 
practically constant. But the extinguishing effect 
of the water, of course, largely depends also upon 
the timing of its motion from side to side, the ex- 
tinction being greatest when that motion takes 
place most nearly at the time of extreme angle of 
ship—i.e., in such a manner as that the water ma 
be as much as possible running down-hill when it 
is moving across, and as much as possible upon the 
rising side of the ship when it is stationary. If, on 
the other hand, the motion of the water across 
were to take place when the ship is quite upright, 
the extinction would be nil. It is, therefore, con- 
ceivable that forthe same total degree of motion 
or transference of water we may have a very 
different degree of extinction, according to the 
timing of that motion. In the motion of the water 
energy is necessarily wasted, and it is clear that if 
we are dealing with a permanent condition of 
things—i.e., if the ship is being steadily maintained 
at a constant angle of roll—this waste of energy 
in each run of water from side to side must 
be exactly equal to the energy taken out of the ship 
in each swing by the extinction. The moticn of 
the water may be, and generally is, of a type very 
wasteful of energy, the water either rushing across 
in a mass and consuming its energy by breaking 
with great violence against the opposite side, as it 
does at the larger angles of rolling, or, at more 
moderate angles, running across in a breaking 
wave or bore, which consumes its energy as it goes 
in its own internal resistance; and under these cir- 
cumstances, the timing of the motion appears in- 
variably to approach pretty nearly to that giving 
the maximum extinction for the degree of motion. 
But the motion of the water sometimes takes the 
form of a mere alternating slope of surface, or tidal 
swing from side to side, and here there is very little 
waste of energy, the energy of motion of the flow 
of water in one direction being converted into 
potential energy in the shape of a rise of water at 
the side, and then given out again to the water 
flowing back’ to the other side, and soon. The 
waste of energy in this form of motion being almost 
nil, the timing is almost exactly that appropriate 
to no extiaction, the water being in the middle of 
its passage across and the surface being level when 
the ship is upright.’’ It will be readily seen that 
the value of the chamber increases as its length in 
the direction of the keel of the ship increases. 
These water-chambers have been fitted in the 
Inflexible, Ajax, Agamemnon, Colossus, Edinburgh 
Collingwood, Rodney, Howe, Anson, Benbow, an 
Camperdown, and it is stated that they will be 
3 in the new armoured single-barbette ships 
nown and Sans Pareil. 
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High Railway Speed in the United States. 
—From the New Jork Herald of June 19th we 
learn that, according to its official record the Michi- 
gan Central flyer, drawn by engine No. 415, 
Isaac Dyell, engineer, leaving St. Thomas last 
Tuesday 55 minutes late, made the run of 111 miles 
to Detroit, on the Canada division, in 115 minutes, 
eight minutes being deducted for two stops, which 
is said to be the fastest time ever made by a regular 
train. The first 55 miles were made in 57 minutes, 
and eigbt miles were made at the rate of 674 seconds 
to the mile. 


COoAL-TAR colours, especially eosine reds, have 
been employed in the artificial flower manufacture. 
Taey are found to produce colic and painful spots 
on the skin of those employed. This is due to 
the lead used in the eosine colours; aluminous 
lakes would not be productive of those annoying 
affections. 


PARIAN is a white cement said to be a mixture of 
plaster of Paris and borax. Four bushels of Parian 
with an equal quantity of clean sand will cover 10 
yards super. haif-inch thick. 


SCIENTIFIC NEWS. 
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HE death is announced of M. Henri Tresca, 
the distinguished French physicist and 
engineer, who was born at Dunkirk in 1614. 
Leaving the Polytechnic school, he entered the 
corps of the Ponts et Chaussées; but soon quitted 
the service to devote himself to scientific pur- 
suits. In 1850 he was appointed principal in- 
spector of the French section of the exhibition at 
London. He afterwards became sub-director of 
the Conservatoire des Arts et Métiers, and he 
there filled with great distinction the chair of 
Industrial Mechanics. During the Commune he 
displayed much courage in shutting the doors of 
the Conservatoire, and preventing the Anarchists 
from obtaining the cannon in the possession of 
the establishment. In 1865 he was created an 
officer of the Legion of Honour, and in 1872 he 
was elected a member of the French Academy. 
Of his numerous works may be mentioned his 
‘Cours de Mécanique Appliquće.” and his 
“Ecoulement des Liquides.” His classical in- 
vestigations into the Flow of Solids” are well 
known, and are alone sufficient to mark him out 
as a distinguished worker in the eearch for know- 
ledge. 


We stated last week that Dr. Riebeck would, 
in the autumn, commence another voyage round 
the world ; but, unfortunately, Emil Riebeck died 
suddenly at Feldkirch, at about the time the note 
was being written. 


Mr. William Sandys Wright Vaux, F. R. S., the 
numismatist and Oriental scholar, died suddenly 
last week in his 67th year. Mr. Vaux was first 
employed in the department of, Antiquities in the 
British Museum; and in 1861 became Keeper of 
the Coins and Medals—a post he resigned in 1870. 
During 1871-76 he was engaged in cataloguing 
the coins in the Bodleian library, Oxford, and as 
Secretary to the Royal Asiatic Society he did a 
great deal of valuable work. 


It is stated that Prof. Huxley retires from the 
various posts he holds under Government on a 
pension of 4 1, 200 a year. 


The chair of chemistry at South Kensington, 
vacant by the resignation of Dr. Frankland, has 
been conferred upon Prof. Thorpe, of the York- 
shire College, Leeds; but it is understood tha 
the salary will in future be the same as that of 
the other professors—viz., £800. 


Mr. W. Stroud, B.A., B.Sc., has been appointed 
Professor of Physics in the Yorkshire College, in 
the place of Prof. Rücker, resigned. 


Recent colliery explosions have stirred the 
Times into the remark thatthe hands of the Home 
Secretary ‘‘cannot be too promptly and too 
vigorously strengthened to stay a hideous barter 
of human lives for cheapened blood-stained coal.” 
Shot-firing should be prohibited in all mines of 
which there is the least suspicion; but the Clifton 
Hall disaster occurred in a district in which 
shot-firing is said to be prohibited except when 
the bulk of the workers are above ground. Ex- 
plosions have occurred, too, when coal was at high 
prices, and the miners wore said to be revelling in 
luxury, so that the reflection above quoted 
searcely applies. 


The discussion about musical pitch has recom- 
menced in earnest, and there will probably be a 
lively controversy. Dr. W. H. Stone writes 
that on the Wednesday of the Handel Festival, 
with the temperature at 82° Fahr., the A of the 
organ and the orchestra gave 446 double vibra- 
tions per second ; when the second part began 
the temperature had fallen to 81°, but the organ 
and the band had risen nine vibrations, or A 455. 
He suggests that the heat in the organ must have 
increased, probably from friction, though he notes 
that it had been surrounded for two hours by 
several tons of human flesh at an average tempe- 
rature of 97° Fahr. The French normal 
diapason is 435 vibrations, so that the per- 
formers were called upon for much more work 
than they would have been if we had a lower 
pitch. Dr. Stone’s observations were made with 
a Scheibler’s tonometer. Mr. Best replies that 
Dr. Stone must be aware that the record of the 
tonometer is only partially correct, and that a 
section only of the orchestral instruments has an 
increased pitch, while another has a lower rate 
of vibration. ‘The organ, too, rises in one part 
and falls in another. Mr. Best declares for what 
is known as the Society of Arts pitch. Dr. Stone, 


|returning to the question, replies that the or- 


chestra rises as a whole, and not in one section, 
and that the organ also rises as a whole, the fiue 
pipes more than the reeds. The tonometer, he 
thinks, is more trustworthy than the unassisted 
ear. Dr. Stone thinks the French normal dia- 
pason is the only “standard” which can be 
generally adopted. 

The Times gives an account of the new Jab- 
lochkoff auto-accumulator, which it may be 
hoped is more trustworthy than many of the 
statements made in reference to electrical matters 
in that journal. The battery is composed of a 
number of cells or shallow trays, 4in. square 
and zin. deep, of impermeable carbon, in each of 
which is placed a small quantity of iron turnings 
or zinc clippings. Over these is placed a cover- 
ing of thick, coarse canves, saturated with a 
solution of chloride of calcium, upon which is laid 
a row of very porous carbon tubes, about 3in. 
long and zin. in diameter outside, which are 
similarly saturated. In this way a cell is formed 
with three electrodes, one of which oxidises, a 
second becomes polarised, and the third forms a 
positive pole with the second, the first two form- 
ing a couple with a constantly closed circuit. 
For service a number of these cells—nine or ten 
—are placed within a metallic framing, after the 
fashion of a voltaic pile, the bottom cell resting 
on a metal plate forming one of the poles. The 
top cell is covered with a plate of carbon to 
which a terminal is fixed, and this forms the 
other pole. ‘The auto-accumulator produces 
alternately a primary and a secondary current. 
the latter only being employed in the external 
circuit, while the former serves to produce the 
hydrogen necessary to polarise the electrodes. 
This action stops as soon as polarisation is com- 
plete, and is resumed when depolarisation takes 
place, so that short and frequent intervals of rest 
are necessary for the battery to re-form itself for 
the production of the useful current.” It will 
be seen that this description is different to that 
given by M. Jablochkoff himself, which we re- 
produced on p. 297. Probably the first arrange- 
ment did not work so well as he thought it 
would. 

MM. E. and H. Becquerel have communicated 
to the Academy of Sciences of Paris a memoir 
on the temperature of the atmosphere and 
ground at the Paris Natural History Museum 
during the years 1883 and 1584. These obser- 
vations form a continuation of those commenced 
by M. A. C. Becquerel twenty-two years since 
with thermo-electric apparatus invented by 
himself. 


In reference to his experiments on the pro- 
duction of anasthesia with a mixture of chloro- 
form and atmospheric air, M. Paul Bert pre- 
sented, at a recent meeting of the Academy of 
Sciences, a very ingenious and convenient appa- 
ratus, invented by M. Raphael Dubois, by which 
the quantity of chloroform and air may be regu- 
lated at will. M. Bert states that, if the patient 
is not addicted to spirits, he should have a mix- 
ture containing ten grammes of chloroform toa 
hundred litres of air, and seven or eight minutes 
suffice to produce anesthesia; whereas an alco- 
holic subject would require ten to twelve minutes. 
As soon as sleep is obtained, by a special 5 
ment of the apparatus the strength of the 
ture is reduced to six grammes to the hundred 
litres, which is sufficient to maintain the anæs- 
thesia. 

The committee of the Berlin Gesellschaft fiir 
Erdkunde have resolved to erect a monument to 
Dr. Gustav Nachtigal upon the spot where he 
died, at Cape Palmas. A bust of the traveller 
is also to be placed in the society’s library. An 
appeal for contributions has been sent out te the 
German geographical societies. A monument is 
also projected for his native town, Stendal. 


The tail of the human embryo has formed the 
subject of lengthened investigations by M. H. 
Fol, and he has recently presented an account of 
his work to the Academy of Sciences, Paris. M. 
Fol says, at an early period of development—about 
the fifth or sixth week—there are several distinct 
caudal vertebros behind the sacrum. The embryo 
is then from nine to ten millimètres long, but 
when it attains a length of twelve millimètres the 
total number of vertebra is already reduced from 
thirty-eight to thirty-five. At u later stage, 
when the embryo measures nineteen millimètres, 
only thirty-four vertebrw can be distinguished, 
the thirty-fourth being obviously made up by the 
fusiow of the four terminal ones. 

Thursday last was prize day at King’s College, 
and on the Saturday previous the work accom- 
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plished by the students of the engineering classes 
was inspected by a party of engineers and others, 
and during the week it has been on view to the 
public. The work exhibited is alike creditable 
to the pupils and the teacher, and shows what can 
be done by novices under careful training. Some 
of the joiners’ work would be sanaidaredt good if 
turned out by a practised hand, and much of that 
in metal was highly creditable to the students. 
At King’s College Workshops the students are 
supplied with castings, and the articles made by 
them are their own property, so that while we 
are sure to find several engines we may expect 
also to see some lathes in a more or less complete 
state. As a matter of fact this year there 


were several which will doubtless be trea- | ba 


sured by their owners as long as they live. 
Under Prof. Shelley students obtain a sound 
grounding in the theory, and under Mr, Walker, 
the superintendent of the workshops, they 
acquire an amount of practical skill which would 
scarcely be supposed possible in the time. The 
evening classes in the workshops are well attended, 
and some of the best exhibits were the work of 
those who can only attend in the evening. With 
such institutions as King’s College, not te men- 
tion others, it is matter for regret that so much 
has been spent on that Technical Institute at 
South Kensington. 

Dr. A. L. Esperon.of Havannah, uses parthenin 
in cases of neuralgia with much success. The 
drug is obtained from a plant known in Cuba as 
bitter broom (escoba amarga), but its botanical 
name is not mentioned. 


A Big Ship.—There is building at rt, 
Maine, the second largest sailing ship ever built in 
America. She will for lower masts four 
sticks of Oregon pine, w will trim up as fol- 
lows: Main and fore-masts 90ft. long, 36in. 
diameter, and jigger 88ft. long, 28in. diameter. 
These big sticks were towed down from Boston by 
a tugboat, and were hauled out of the water by a 
long string of oxen. The mizzen, main, and fore 
masts will be square rigged, the lower and topeail 
yards poing aio of Oregon pine, while the jigger 
mast will be fore-and-aft rigged. The main to 
will be 16ft. across, and there will be room enoug 
up there for pretty nearly the whole ship’s company. 
A good idea of the vessel's size, and of the spread 
of sail she will carry, may be had from the fact 
that it is 185ft. from the deck to the main truck, 
while her lower yards are about 90ft. long. 


Range of Guns.—In answering a question on 
the range of modern gunsin the American Navy, 
the American Army and Navy Journal says that 
the ranges of modern heavy guns are not tested 
for extreme ranges and at high elevations. Krupp, 
Experiences de Tir,” No. xivii., Meppen, 17 Aoùt, 
1883, gives the range of the J0‘bom. rifle, 35 
calibres long, at an elevation of 14 deg., as 10,165 
mètres. No. 44, Meppen, July 3lst, 1833, that of 
the 26cm. rifle of 35 calibres length, with an eleva- 
tion 20 deg., as 11,526 mètres; projectile, 275 
kilogs.; initial velocity, 530 mètres. At Gavre, 
1880, the French 34cm. steel rifle, with an eleva- 
tion 38 deg., showed a range of 12,918 métres. The 
authority, Hélie Balestique II. pp. 204 and 278. The 
Revue Maritime et Colonial” for May, 1886, 
gives the range of the new French rifled 21 cm. 
mortar as 3,944 mètres, with 45 deg. elevation, and 
3,212 with 60 deg. elevation. In his prize essay on 
4% Improvements in the Art of War,“ Mili 
Service Institution, 1882, Colonel Lazelle reports 
the following ranges: — Krupp rifled 28cm. 
(llin.) howitzer of 1879, elevation 28} deg., 


000 yards; Krupp's 15m. B L. howitzer, 
yards 


deg., 6,550 yards; 200lb. Parrott, 4,272 
11 deg. 47 min. elevation. American 
muzzle-loader, llin. rifle, altered, 6,038 yards with 
14 deg. elevation; 8in., 9,419 yards, with 27} deg. 
elevation. Of ten shots from Krupp’s 4fin. field 
gun fired at a horizontal target 10,300 yards distant, 
nine were included within 18 yards of lateral devia- 
tion. The Pa effective ranges of the Euro 
field s firing common shell is given at from 
5,000 to 8,000 yards; using shrapnel shell, 3,000 to 
3,800 yards. Greene gives the following ranges of 
Russian guns: Bronze, 91b., 5,000 yards; bronze, 
Alb., 3,800 yards ; steel, 41b., 7,000 yards. ire, 
in his Attack and Defence of Coast Fortifications,” 
ves the maximum range of the Krupp 15m. and 
8cm. guns with shell as 8,000 yards. None of these 
authorscite their authorities. The new French long- 
range cannon, De Bange system, sent to the Antwerp 
Exhibition, weighs 37 tons, is a fraction under 37ft. 
in length, and wė a 1000lb. projectile a distance 
of 12 miles 752 yards (20 kilos). The author of this 
new piece destined for coast defence is the ex- 
Colonel De Bange, now at the head of a large 
private firm, who is said to have retired from the 
service in disgust, and yet his s, frm the 
smallest mountain to the largest position piece, have 
been adopted by an ungrateful country. 
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“I would have everyone write what he 


knows, 
much as he 


bat no more; and that not 
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THE APPARENT ENLARGEMENT OF 
CELESTIAL OBJECTS AS THEY AP- 
PROACH THE HORIZON—SEPARAT- 
ING POWER OF OBJEOT-GLASSES— 
THE SUGGESTED LARGE TELESCOPE 
FOR THE ROYAL OBSERVATORY— 
LIGHTNING A DIFFICULTY—SUN- 
DIALS—AN ASTRONOMICAL TELE- 
SCOPE — SORAPING METAL SUR- 
FACES — TELESCOPIC APERTURE — 
SIZE OF FIELD IN AN OPEBRA-GLASS 
—WHAT I8 “OCREATION”?-100 TO 
THE INOH OF APERTURE—61 OYGNI 
—BSEZING STARS IN DAYLIGHT—A 
BINARY STAR OF SHORT PERIOD. 


[24416.]—Iw letter 23918, on p. 30, I invited 
attention to some v remarkable experiments 
made by M. Paul Stroobant, to illustrate the cause, 
or causes, which he believes to be operative in pro- 
ducing the illusion of the enlargement of the sun, 
moon, and constellations as they approach the 
horizon. The number of Ciel et Terre for June 15th 
contains another paper on the same subject by M. 
F. Frenay, in which he traces this effect to the 
manner in which the eye is educated. The major 

rtion of our estimates of distances, says 

renay, are made horizontally. Amanof ordinary 
height 328ft. off subtends an angle approximately 
of 1°. Atdouble the distance, or 656ft., he subtends 
an angle of only 4°. Yet, as the result of long 
practice and the exercise of reason, we seem to see 
the same sized man at both distances. When, 
though, we come to look up at a very high steeple 
things at the top look very little indeed, because 
practice in estimating size in a vertical direction is 
almost wholly wanting. For the way in which 
this notion is devel Aa 5 d study the 
original essay itself. ve served my purpose in 
directing attention to it here. TR 

In reply to Mr. Sadler’s query in letter 24369 (p. 
346), I am unaware whether eap alld form 
which I gave, ever appeared in print. I myself hear 
it from his own lips at the meeting of the Royal 
Astronomical Society, on May 10th, 1867, at which 
I happened to be present. 1 have to thank Mr. 
Sadler for reminding me of Mr. Stone’s paper and 
the discussion which followed it, which do seem to 
throw a certain amount of doubt upon Mr. Kuott's 


tary | results. If Mr. Nelson can obtain access to Vol. 


XXVI. of the R. 4. S. Monthly Notices he will 
scarcely fail to be interested by tne peruse! of Mr. 
1 essay and the report of the subsequent 
ebate. 
Mr. W.S. Franks (letter 24374, P 347) has ap- 
tly only seen your précis of the Astronomer 
Royal’s Report, on p. 319, and not the actual Report 
iteelf. The price quoted from Grubb’s Catalogue 
is for a completely mounted 27in. achromatic, 
furnished with all possible appliances; whereas 
Mr. Christie’s very modest demand is for an object- 
glass and tube only. Here are his exact words: 
After careful consideration of the conditions, I 
have satisfied myself that an object-glass of 28in. 
aperture and of 28ft. focal length, could be mounted 
in the south-east equatoreal, in place of the 
present object-glass of less than half that aperture; 
and 1 have ascertained that Mr. Grubb would be 
prepared to undertake the construction of such an 
object-glass with a tube suited to the special re- 
quirements of the case, so that the telescope would 
be equally available for eye observation or for use 
with the spectroscope.” It seems impossible that 
the Treasury can refuse the relatively small sum 
required for such a p se. 
he reply (56682) of Mr. Taylor, on p. 352, 
reminds me a little of the old woman whom the 
pt ope nE yovng lady recommended to try 
electricity for her deafness; and who after three 
or four shouted reiterations of the suggestion, re- 
plied, Lor bless yer, I was struck 57 lightnin', 


in any su 
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or three weeks ago, and it didn’t do mea tit 
“ Rosicrucian ” (query 56834, p. 354) may consalt 
Vol. XXXVI. of the EnciisH MECHANIC, where, 
on p. 316, he will find as plain a description of the 
mathod of constructing a sundial as ıt is in m 
wer to give (a typographical erratum in this wil 
be found subsequently corrected on p. 356 of the 
same volume). Or he may buy No. 32 of Weale’s 
Series, “ Mathematical Instruments,” by Heather, 


sehen | published by Crosby Lockwood and Co.; or pick 


up Fer, 
ling ” at some bookstall. : 

“E. R. H.” (query 56836, p. 354) carefully 
withholds the one piece of information needed by 
anyone who is to answer him—I mean the focal 
length of his object-glass, because his tube will 
have to be a little longer than that. He will need 
(several) Huygherffan eyepieces—described over 
and over again in these columns—for astronomical 


work. 

“E, C. B.“ (query 66862, p. 355) will find tome 
useful information in Shelley’s ‘‘ Workshop Appli 
ances, published in the series of Longmans’ Text- 
Books of Science. , 

Merely as a matter of course, Mr. Baird Gem- 
mill is right in the supposition he expresses in the 
concluding ph of his letter (24390) on 
p. 364. In speaking of the aperture of an objecte 
glass or mirror, its clear orog A is in 
variably meant, and it is wholly openee $ 
include in such stated aperture the eat portion 
of the objective cut off by its mounting, by 
diaphragms in the tube, or by anything else w 
ever. 

While heartily endorsing 1997 word that 
“ Montmartre ” says (in letter 24393, p. 365) as to 
the value and advantage of increased power in 
flold-glasses for outdoor use, I cannot help thinking 
that he is not sufficiently alive to the im 
of a large field for a glass to be employed at the 
theatre. Of course, if the object of the user of an 
opera-glass be merely to scan the features of a 
performer, then the higher the power he uses the 
better; but where (as in my own case) people are 
pen en pet gh and rogue 815 aid ro glasses to Len 
anything a sharply on the 8 „ & very con- 
stricted geld becomes A nuisance, and an instru- 
ment that dichotomises every actor and actrees, a 
weariness of the flesh. Of courae, I may be told 
that I can see (say) Miss Connie Gilchrist’s head 
and shoulders at one view, and her lower extremities 
at a second ; but personally I object to taking that 
charming Young. actress by instalments as it were, 

on. 

I am very glad tv learn from letter 24398 (p. 365 
that it has been decided to accede to the request o 
the Astronomer, Royal for a suitable telescope at 
Greenwich. As may be inferred from 
three above, I wrote what appeared on p. 34 
the words quoted by S. R.” before me; but ask- 
ing for money for a legitimate scientific pope in 
this country by no means always means getting it; 
and Mr. Christie has not yet been sufficiently 
corrupted by communication with his allies at 
Brompton to follow their evil fashion of spending 
money first and asking for it after wards. . 

“H B. F.,“ letter 24408 (p. 367), must forgive 
me if I say that he is only evading the difficulty I 
suggested; and by no means meeting it. 
albinos and brackish- water mollusca modified from 
marine forms, are ‘‘ attributable to heredity by re- 
version,’ their progenitors z generations back must 
have had white hair and red thie ae the 1 
type of organisations respectively. To say a 
single specimen of either of these aberrant forms 
was suddenly created, is to ak with an 
amount of assurance which is assuredly not scientific 
—whatever else it may be. 

On reading Mr. Franke’s admirable letter (24409) 
on p. 268, the firet exclamation that rises to one’s 
lips is, How in the world is it that no one ever 
thought of this before? . 

In reply to query 56893 (p. 376), 61 Cygni 18 a 
binary star of very long period. It is far from easy 
to say precisely what stars are visible in bright 
daylight with a given aperture, as so many elements 
enter into the perceptibility of a star when the san 
is above the horizon—its distance from him among 
the very first. Mr. Arkwright ought to see the 
Pole star in sunlight of aclear day with his tele- 
scope, and he might—I do not say would—be able 
to pick up a 3rd mag. star at an equal distance 
from the sun. That, however, woul be his limit 
in this climate. As far as I know, d Equulei bas 
the shortest period (at present imperfectly deter- 
mived) of any binary star. The orb.t may be de- 
scribed either in 7 or 14 yearr. 

A Fellow of the Royal Astronomical Society. 


guson’s book or Leybourn's Art of Dyal- 


a DRAOCONIS—STARS IN COMA 
BERENIOES. 


(24417.]—I REGRET to say I cannot give Mr. 
Gemmill (letter 24390) any information with refer- 
ence to Baron de Zach’s observation of this star. I 
may add that I have not very much confidence in 
the accuracy of the Baron’s estimate of 2 3m., 
although I have no doubt it was made in good faith. 


JULY 3, 1885. 
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With reference to the stars in Coma, referred to- As I understand F. R. A. S.,“ the trans 


by Mr. Gemmill, the following measures from the 
Harvard photometry may be of interest : 
Star 


Meas Estimates 
15 Comæ 4°73 47 
14 „ 6:13 4:9 
16 „ 5 09 4:9 
18 „ 5:09 49 
12 5 4°76 4°7 
17 ” 6'18 49 
214 5„ 5:49 6°6 
18 „ 5-50 6:5 
43 „ (8) 4°38 4°3 


41 


99 

It will be seen from the above that, according to 
the measures, 15 Come is the lucida ; but acco 
to the estimates it isequal to12. With reference to 
12, Smyth says (Bedford Catalogue, p. 267): „A 

ht star, with a distant companion in the middle 
of the Tresses ; about I south-west of the lucida.” 
This seems to have been Webb’s authority for the 
statement. With reference to 41 and 43, it seems 
worthy of notice that in Harding’s Atlas 41 is 4m., 
and 43 6m. I found 43 considerably brighter 
than 41 ’’ in May, 1877, and August, 1877. 

Jane 27. J. E. Gore. 


a” 
8 


LUNAR GLACIATION. 


24418. —Ix reply to F. R. A. 8, 24136, p. 167, 
I should say that the decline of lunar atmosphere 
was general, and not local. An atmosphere in 
patches, with vacuum in between, is not easy to 
understand. 

This decline seems to have been very considerable 
ere yet the poles were finally surfaced, as we see 


y 
them, and which would be after the termination of | that tho 


what I call the ‘‘ erosive: period, and when there 
would possibly be little land surface exposed, and 
no winds. 

There would be a large circular area some 
1,600 miles in diameter, on which the hea 
effect of the solar rays would be at a maximum, an 
which would slowly pasa round the lunar globe, 
and outside of which the solar rays would produce 
little effect. Within it there would be a certain 
amount of aqueous vapour raised and diffused in 
the then rarefied air, which would become deposited, 
more or less, around the margin, and what fell to 
north and south would tend to remain. This is 
what I meant by saying that the aqueous vapour 
5 over equatorial seas was deposited on the 
poles. - 

The large mares had not then been restricted 
as we now see them. 

These polar caps in slowly extending would have 

r 6, and bays be seen here and there 

where either the water was deeper, or where heat 
vents retarded glaciation, and we have submarine 
volcanoes in our Arctic regions as proof that such 
are possible. 
_ 4s glaciation went on the horns of these bays (as 
ina form like Frascatorius), would meet and in- 
close a lagoon. Aqueous vapour would rise off 
this liqnid surface, and become diffused in the air ; 
but failing in transport, be soon precipitated 
around the margin, to pile as a wall. 

It could not travel far inland over a surface of 
lower temperature—thus craters and walled plains 
would form on the poles first, and as the cap grew 
in size, older formations—at any distance—would 
not be overlaid by newer deposit. 

Some of these lagoons, as heat vents closed, 
would glaciate sooner than others, and if venta 
opened near, other, and generally smaller, lagoons 
would melt out segments, or in freezing over, pools 
be left open at the vents to form er rings or 
craterlets, as in the floor of Olavius, &c. ere 
these heat-vents persisted over vast periods of time, 
we should see repeated contraction of area and con- 
5 rings, the floor becoming steadily deeper, as 
in Tycho. 

The extension of the S. polar cap seems to have 
been along a submerged shoal, or water parting, 
between two seas, Nectaris and Nubium, where, 
as in our Andes, there had been meridional series of 

vents, causing the chains of walled plains 
seen. The Altai seems to have been the 
Boner of 1 N one 1 5 - 
e great li ranges ould suppose were 
not laid until the glaciation of the surface had 
their vicinity. Long retarded by solar heat, 
this latter would, at last, assist in their formation 
by enabling tho attenuated peg aes to take up 
more aqueous vapour during the lunar day, to be 
deposited around during the lunar night, and these 
ranges would, glacier-like, slowly move out to 
great distances. The crest necessarily highest next 
mare,anda higher mean temperature at the 
shore-foot, cause there a more precipitous form. 
At last these seas would glaciate by zones of 
irregular outline, and lagoons form hereand there 
eand small. It would be much later than this 
period that moisture from vents would pile to form 
cones, and still later—when the outer space was a 
better vacuum—that aqueous vapour, ejected 
T flash into haze, and fall to form the rayed 
nimbus. 


& | masses seen by 


rt of 
the aqueous vapour would mainly be by diffusion 
and not translation, until the last phase of all. 1 
should have been glad if he had more clearly and 
fully specified the difficulty ” he experiences. 
am at a great disadvantage in being so far off and 
unable to discuss these matters fully here, and apt 
to overlook other poopie s difficulties in the case. 

The absence of distinct polar caps and similarity 
of the polar and equatorial surfacing is a negative 
argument that seems deserving attention, as also 
the co-relation between inclination of surface and 
brilliancy (excepting nimbi); the relation of all 
circular forms, from mares to craterlets, to each 
other and to one cause; the 5 of clefts, 
to areas of subsidence ; even the dark protruding 
Dr. Klein—all appear to fall mto 
their various places in the general argument, and 
assist in maray proving it (as far as such is pos- 
sible). Instead of endless detail which is unin- 
telligible, it becomes replete with meaning ; its past 
and present history is written there over it, 
could we but make it out, as I hope we may. 
J may say that lately I wrote out the theory 
anew, and more carefully and fully illustrated it, 
sending it to a geological friend, Mr. H. B. Med- 
licot, F.R.S., F.G S., &c., and he thinks so hi hly 
of it that ho desires to send the paper to Prof. G. 
H. Darwin, at Cambridge. Perhaps F. R. A. S.“ 
1 t a look at it? 

e 


phenomenon. Absolute! 
as I have indicated that (by the theory) we see that 
vitation is at work, levelling the =e eaa t 


eatures. 8. B. 
Sibsagar, Asam. 


SUNSPOTS—THE WEATHER. 


24419. ]-—THE spot mentioned in letter 
24314 has again the sun’s meridian, and has 
been as conspicuous as before. This time there has 
been a train of disturbed matter in its rear, which 
has, in places, broken out into spots; the train“ 
bas been of ial interest, and a study in itself. 
The spot would be about equal in area as previously 
when it passed the sun’s meridian, though quite a 
different shape, being this time a broad, jagged 
gash, as it were, with a few brilliant saw-like teeth 
on its edges. The penumbra was not well defined; 
the umbra very striking in contrast with a nucleus 
nearly in the centre of the spot. I also thought I 
saw two other nuclei, one each at the narrowest 
part of the spot. Contrast might possibly have 
misled me in one of these, as there was a bright 
“ bridge ” on ite ed On the 2)sta rent had been 
made in the penumbra, opposite to the nucleus, in 
the centre of the spot. 

I thank Mr. Ward for his correction. What is 
the reason of such cold weather in June? May I 
be allowed to suggest that the icebergs which we 
are continually hearing about being in the Atlantic 
Ocean act as a cooler upon the Gulf Stream, and 
thus are reducing our temperature by the cool 
winds which have swept the surface of these ice- 


bergs and the Atlantio. 
5, Rownsley-street, Leeds. D. Booth. 


DETEOCTION OF EXPLOSIVE GASES IN 
COAL MINES. 


[24420.-—THINKING that some of the readers of 
the EncLisH MEcHANIO may be interested in the 
above subject, I will describe a piece of apparatus 
I once saw for the purpose. Suppose A to bea 


2 


B 


prons pot, as used in the Bunsen and other 
tteries. It should be about Sin. high and 1}in. 
wide, and filled with a tightly-fitting cork, prefer- 
ably of indiarubber, having a jin. hole through the 
centre. Through this hole is passed one end of a 
bent piece of glass tube, B. At the other end of 
the glass tube is a small Cork, having two platinum 


I | mercury 


wires passed through, one at each side of the cork, 
and projecting into the tube about jin. 
Before putting the glass tube into the cork of the 
porous pot, the glass tube should he filled with 
until within a quarter of an inch of the 
platinum wires. The tube may now be firmly fixed 
into the cork of the porous-pot, and the wires from 
a portable electric bell connected to the two plati- 
num wires at the end of the glass tube. On taking 
this apparatus into an atmosphere of hydrogen gas, 
the hydrogen gas will diffuse itself through the 
pores of porous-pot and oreate a pressure inside 
sufficient to force the mercury up the tube and 
make contact with the platinum wires, and so ring 
the bell and give an alarm. 
Joo. H. Bowman. 


FLEXIBLE WHEELS. 


(24421.]—Soms years , Mr. Huxley sent a 
design for what he called a paradox wheel to 
the E. M.” As some of your readers may re- 
member, it consisted of a spring steel tire and four 
jointed spokes. The author very ably described 
the advantages of using such a form of wheel, and 
as far as I can remember, no one brought any ob- 
jections See the design. 

The inclosed sketch, I believe, represents an im- 
proved form of the above for light work. Fora 


bicycle wheel, for which this form has many ad- 
van . stoel 
žin. or lin. wide, and the six spokes of very thin 
spring steel about tin. wide, or else round, which- 
ever 15 found most suitable. When the weight is 
applied to the hub, the wheel will assume the form 
shown in sketch, more or less according to weight. 
The advantages for rough ground are too obvious 
to need much tion: springs for the saddle 
would be quite done away with, and a brick could 
be ridden over without much inconvenience. 
any reader thinks it worth while to make one, I 
shall be glad to send to his own address details of 
construction, if he will advertise it in the Sale 
Column 8. X. Apprentice. 


THE CASSEGRAIN. 


(24422.]—"* A. S. L.” (25392) is certainly rather 
hard on our mathema friends, and ially so 
on Dr. Royston Pigott ; but I cannot help thinking, 
from the apparently unfinished state of the Doctor’s 
last letter on the Cassegrain, that there is some 
cause for this over which he has had no control. 
There are many reasons we can easily suppose ; he 
may be ill or have illness in his home, so I think 
we ought to wait patiently. At the same time I 
do not think the Cassegrain has had fair play either 
at the hands of our mathematical or practical friends 
who like the Spreag a form of the reflector. This 
I think, is a pity, for I am sure enough money an 
labour have been spent on it to have decided before 
now whether it will compete with the Newtonian 
form, and with our present mode of testing and 
working this could done with certainty. It 
has its great advantages, and defects too, anc 
the Doctor has finished his articles on it, I will give 
a letter or two on what I consider the best and, I 
think, only way of overcoming some of these de- 
fects, and the best modes of practically making the 
two mirrors. Then the question, being fairly brought 
to the front, can be discussed by those who like 
form of reflector theoretically with those who under- 
stand the practical difficulties of making the various 

theoretically perfect. H. A. Wassell. 

Addenbrook Villa, Love-lane, Stourbridge. 


GAS AND GAS-ENGINES. 


Sepa E NOTİCE in your interesting leading 
article of week’s issue on Gas and its Appi- 
cations, the Dowson, Wilson, and Stron 
Producers are mentioned as making a gas suitable 
for working gas - engines. 
I cannot see why tke well-known Siemens 
roducer is omitted, seeing it was the first in the 
eld, and still holds its own in the largest steel and 
lass works in the kingdom. It has been proved 
t a combastible gas is made in the Siemens 
prodacer which cannot bé surpassed in quality by 
any other gas producer. 
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It also competes favourably as regards first cost, 
and cost per 1,000 cubic feet of gas made. 

After a considerable practical experience with 
the Siemens producer as zppioa to steel-melting 
purposes on a large scale, I can testify to the gas 
made (especially that from the later types of the 
Siemens gas producer, where steam-blast is applied) 
being in every way suitable for gas-engines. 

E. W. Harvey, A. R. S. M. 

Lilanelly, June 25. 


[24424.]—Noricrna letter 244 12, I think I have 
done all that can be expected already. I have no 
drawings of the engine, and I do not think there 
ever were any Perona a sketch or two to guide the 
pattern maker. “ Invicta ” cannot call or does 
not like to apply at Bolsover-street, I can only 
suggest Bath as an alternative, with possibly a less 
distance to travel. J. K. P. 


THE MIORO-OBJECTIVE—TO ‘ROB. 
ORUS.” 


24425.]—I am sure many who read the letters of 
Rob. Crus.“ on small lens making would be glad 
if he gave a few more particulars of his method of 

inding and polishing the lenses, more especially 
fhe fine grinding. On page 327 we read: “ It isin 
this fine grinding that the Pons Asinorum lies. Get 
over this, and the remainder of the journey is 
easy. Exactly so; but how are we to “get over 
it? Ihave tried small lenses many times; but I 
never could get al! the surface free from cobweb- 
like lines when examined with a magnifier, and the 
more I tried to remove them the more I put in. 
Should any pressure at all be used in fine grinding ? 

Optical. 


EXAMINATION OF MINERALS 
BEFORB THE BLOWPIPE. 


[24426.]—I rosskss a cabinet containing 105 
boxes of acteristic, and most carefully selected, 
minerals, which I purchased at Freiberg University 
in 1867. There is a German list of the boxes, with- 
out referring to which I have not the least idea 
what the minerals are ; and I have been examining 
these (in perfect ignorance of their nature) by my 
system of pyrological analysis, beginning with box 
No. 1, with the view of presenting the many 
students who I know are constant readers of 
the Enciish Mrcnanic with the methods and 
results of my examinations in plain English. I 
shall give copious foot-notes, explaining all details, 
and my reasons for coming to the conclusions I do, 
in order that the student may feel himself inde- 
penden! of any previous work of mine, although 

resume him to have some elementary knowled ge 
of blowpipe analysis in general, and to possess the 
following apparatus :— 

1. A 3s. Leather Hand-blower, or a foot-blower 
(£1 10s.), with the necessary elastic tubing and 
pint ee &c. i 

2. A Pyrological Lamp, whether oil, candle, fat 
or gas; if the latter, I would strongly recommend 
the hot-gas lamp described and figured formerly 
by me in “E M.’ 

3. Thick Platinum Wire (two 2in. pieces), with 
the forceps necessary for holding, cleaning, and 
ringing (that is, making rings upon one end of it). 

4. A pr of Agates, one surface of each of which 
is epee. capable of being placed on the table as 

abs. 


5. A piece of Aluminium Plate with holder, and 
a few lozenges of charcoal, about gin. square; one 
large piece can be sawn into these, ready for use 
(about 38). 
as’ el air of strong but small Crushing Forceps 

8. 6d. 

7. A good Lens (2s.) 


RE-AGENTS. 


1. Boric Acid, in white scales (3d. per oz.), in 
5 corked wide-mouthed bottle. Syn. B 
aci 


2. Phosphoric Acid, glacial, in sticks (Gd. per 
oz.), in stoppered bottle. Syn. P acid. 

3. Lime (clean eggshells*). 

4. Oxide of Cobalt (an extremely small quantity 
is sufficient). 

5. Potassium Carbonate (ordinary potash ’’) in 
stoppered bottle. 


N.B.—In instances where I use apparatus or re- 
agents not mentioned above, I shall put a note of 
admiration ('). If the student wishes to follow me 
in those operations also, he must get the necessary 
apparatus; in my opinion, cheapest and best from 
J. T. Letcher, Truro, Cornwall. 


(Minerals with metallic glance are first treated 
on aluminium plate: all others, first in boric acid 
before the blowpipe.) 


A piece of there, held in platinum (!) or other forceps, 
is calcined before the blowpipe each time for use. I 
bave examined the lime thus produced for phosphoric 
acid, from which it is absolutely free. 


the naming the min 
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Box No. 1.—White, Amorphous, Friable Fragments; soft. 


I. Powderin B acid a. 


(2. 
65 Most fragments dissolve in part to 


(I.) Great effervescence, without (I.) Sulphuric Acid : 
smell; green pyrochrome (p. c.) of B acid unaltered. 
Amorphous, opaque, white, rounded, fragments (c.) 


(Carbonic acid 
turns the green pyrochrome tem. 
porarily yellow) (.) 


transparent (2.) Alumina: May be glucina, or con- 
vitreous matter, which flows through the bead. i155 N 


tain a little silica. 


II. Add a trace CoO cobalt oxide). (Il.) A purple suffusion (3.) Presence of an Alkali, which, as the 


spreading from the black cobalt-borate balls over the 


whole bead. Balls not all dissolved. 


III. Add equal proportion of lime to original powder, and 


treat the bead B.B. 
enamel, opaque (d.) 


IV. Original powder in P acid, B.B. (I.) Wholly dissolved. 


green p.c. was unaltered, must be 
potash (confirm by II.). Soda yel- 
lows the green p.c. 


(1.) The whole bead a milky (1.) About 16 per cent. of potash. 


(I.) Large proportion of alumina (can't 
glucina). 
(1.) No silica or zirconia. 


(Time taken by a practised operator for producing the above reactions—quarter of an hour.) 
REMARKS.—I shall be glad of suggestions from any of your pyrological correspondents (and you have 


many, as Ex- Blacksmith, X, Enoch 
in the subsequent issue of the E. M.“ 


Evans, &c., &c.) as to the probable name of this mineral 


Box No. 2.— Transparent Colourless Crystalline ; but of no shape; hard. 


I. Powder in B acid. 
slowly dissolving B.B. E 
from powder at bottom o 
B acid unchanged after. 


II. Powder + lime in fresh B acid B.B. (1.) Milky in part, 


but with Jime-borate balls, not . 
III. Added CoO B. B. (I.) Co borate dissolv 


Two minutes, semi-transparent balls. 


(1.) Transparent ice-like mass (a), 
Faint yellow p.c. at first 
o bead; but green p.c. of 


ed as above, or 
rather more, to purple suffuaion over the bead. 

IV. Fresh powder fused on AL plates, boiled, (b) dried, and 
treated in B acid, containing a trace of phosphoric acid. 
(1.) Undissolved, transparent, crystalline mass. 


(1.) An see erage tilicate. 
(2.) Trace of soda, but greater 
of alkali, potash. ` * 
(1.) Not much alumina: about 15 per 


cent. 

(1.) About 10 per cent., or rather 
more, of potash, with trace of 
soda. 

(1.) Large proportion of silica. (2.) 
Trace of lime; here shown as cal- 


(2.) cium phospho- borate balls. 


What mineral is this ? 


Box No. 3.—Greyish-white, Compact, Amorphous; soft. 
I. Powder in Bacid. (I.) Roundish, fringed, white, opaque (l.) Probably alumina, with 


fragments, showing very slight vitreous solution in 


bead; green p.c. unaltered 
II. Added CoO. a 
treatment before the pyrocone. 
III. Added lime (equal proportion). 


observed. 
IV. Powder in P acid (b). 
undissolved. 
V. Added CoO to bead IV. (1.) Bluish purple. 


.) Purple suffusion, but only after long 


(1.) Milky, opaque bead, 
but on vesiculation (a) many white irregular fragments 


(1.) Large transparent mass 


large pro- 
portion of silica, and a little potash. 
(1.) Not much potash. 


(1.) Large proportions of alumina and 
(probably) of silica, not glucina. 


(1.) Large proportion of silica. 
(1.) Not much alkali. 


What mineral is this ? 
Box No. 4.— Flesh- white Laminw ; Amorphous, Compact; hardish (c). 


I. Powder in B acid. 


balls, and semi-transparent fragments. 
II. Added CoO. 


(1.) Violet p.c. from powder at 
bottom at first; green p.c. unaltered afterwards. 
Quantity of grey opaline matter with calcium- borate 


(1.) Much dissolved to purple suffusion. 


(1.) Considerable proportion of potash. 
(2.) No alumina; much combined 
water and a good deal of lime; the 
rest probably silica. 

(1.) Considerable proportion of potash. 


(2.) 


III. A fragment in platinum forceps (I), intumesced and it is impossible not to perceive what 


frothed up before the blowpipe. 


mineral this is. 


Box No. 5.—Semi-transparent Fragments ; soft. 


I. Powder in Boric acid. (I.) Great effervescence, with (I.) Chlorine or fluorine. (2.) Large 
strong choking smell. (2.) Fragments at first, but all proportion of alkali. (3.) Alkali 
rapidly dissolved to a clear bead. (3.) Green p.c. soda. 
totally yellowed. 

II. Added CoO. 3 Rapidly dissolved to blue bead. (1.) 25 per cent. alkali. i 

III. Added lime. (l.) Enamel, milk-white, opaque. (1.) Large proportion of alumina. 
IV. Look up orig. powder on B acid bead made on copper (l.) No chlorine. 


wire. (I.) No bluing of the brilliant green pyro- 


chrome. 
V. Crushed bead of IV. with fresh powder, and boiled it in 
(1.) Neck of the bulb much attacked. 


a glass bulb (!). 


(1.) Considerable proportion of fluorine, 


It is quite evident what mineral this must be. 


Notes.—a. “‘ Vesiculation, or blowing the small 
bead into a Jarge vesicle or bladder about 70 times 
the size of the bead, as a giass-blower would 
(devised by me in 1867), is thus performed. The 
operator must have a spare mouth-blowpipe, from 
which the nozzle has been removed, ready at his 
right hand ; the bead, with contents, is taken red- 
hot from the pyrocone by the left hand, anda 
moderate but rapid blast sent through the platinum 
wire ring from the jet before it cools.” (In the 
„Easy Lessons, &c., which appeared in a recent 
volume, a picture of a ‘‘ vesicle is given.) 

b. To make a bead of phosphoric acid (tor which 
a separate wire should be kept, as the least trace of 
it very much adulterates boric acid, rendering the 
bead opalescent), a little of the crystalline powder 
which collects on the sticks should be laid upon the 
agate slab, a very small portion taken up on the 
red-hot ring as before, and held about an inch from 
the point of the pyrocone, until sufficient has melted 
on the ring to form the nucleus of a bead, which 
may then be plunged hot into the powder, and 
fused at point of the pyrocone without fear of its 
dropping. This is necessary from the quantity of 
water contained, which renders the bead very fluid 
until properly formed. Clean Al. plate should be 
underneath, and the fluid P acid (which rapidly 
cools there) taken up again with a clean penknife 
and replaced upon the ring. 

A This ‘“‘ test °’ is made by scraping the mineral 
with a penknife, and observing if the powder 
sounds ‘‘ gritty” or soft between the agates in 
grinding. It only requires to be of the roughest 
description, not as So pA to the analysis, but to 

i afterwards. 


Remarks.—a. The ringed wire, fixed in the pliers, 
is held for a moment at the point of the blue pyro- 
cone, where it instantly becomes red hot. The hot 
ring is then dipped in a little pile of borio acid on 
one of the (quite clean) agato slabs; a quantity of 
the flakes of boric acid adhere to the hot ring, and 
are fused at the point of the pyrocone. This 18 
repeated until a transparent bead, free from air- 
bubbles, is produced. A small fragment of the 
mineral is then placed on an agate between the 
jaws of the forceps (6) and roughly crushed. The 
coarse powder is then ground to fine dust between 
the agates, and a very small portion taken up at a 
time, on one side of the hot bead. The result of 
treatment of this side at the point of the blue pyro- 
cone is then examined through the lens. i 

b. Presence of sulphur confirmed by treating the 
powder mixed with potash on charcoal befcre the 
blowpipe (B.B.), and placing the mass on silver 
with a drop of water, when a black stain is left on 
the silver. A small proportion of sulphur leaves a 
brown stain. i 

c. If there were any considerable proportion of 
silica here the fragments would have fringed edges, 
and not be in rounded masses—a formation charac- 
teristic of alumina or glucina only. Of these two, 
alumina decomposes calcium borate (coutained trans- 
parent balls formed by lime added B. B.), and glucipa 
does not. Silica or zirconia alone, or with a very 
proportion of alumina, forms irregular transparent 
tragments with sharp edges or spikes, unless there 
is a considerable proportion of alkali present, when 
these edges are dissolved in proportion to the amount 
of alkali present. The presence of a large j roportion 
of alumina may be confirmed by putting a drop of 
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cobalt solution (!) on a fragment, and treating it 
B.B. when it turns blue (a discovery of Gahn) ; 
but this test will not answer in the thousands of 
cases where there is any metallic oxide present. 

d. This milkiness is easily distinguished (by a 
din | from the grey, opalescent, semitransparent 
bead given by lime balls in presence of silica onl 
in B. acid, B.B., in which latter case the lime balls 
are not broken up. 

2a. This phenomenon is a certain proof of the con- 
clusion given: Alkali, alumina, and silica shown 
afterwards separately. ö. The boiling will require 
a platinum or aluminium capeule (!) on an iron 
ring with stand, fixed over the blowpipe pyrocone. 
By fusing and boiling, you get rid of the alkali, 
and can then, by treatment in phosphoborio acid as 
above, get reaction for traces of lime, &c., contained 
in the mineral. W. A. Boss. 


LOGARITHMS. 


[24427.]—In working out the product of (a + b 
x (a — b) in numbers, by means of logarithms, 
have come upon a curious result. 

In eight different cases, instead of coming out 
ar — 63, as one would expect, it has been exactly 
a e 

Here is one case— 
let a = 59,000, 5 = 11. 


I 69,011 = 4:7709330 
I 58,989 = 4°7707710 


Z 3,181, O00, 000 = 9°5417040 
T number being exactly the square of 

In the other seven cases a was a number of some 
thousands, ò was a number near ten. 

In each the logarithm of the produet (a + 5) 
(a — b) was the exact logarithm found in the table 
opposite the number corresponding to a*. The 
table used had seven places of logarithms. I 
should like to see this odd coincidence well ex- 


plained. 
Rougham, June 23. Charles North. 


AUTOMATIO MUSICAL INSTRUMENTS. 


124428. — TnE construction of these instruments 
is an agreeable and suitable occupation for the 
leisure time of persons of mechanical tastes, as no 
elaborate mechanism is required in their construc- 
tion. But it is to be regretted that amateurs such 
as Mr. Pugh should not, before they begin, have 
thoroughly learnt and considered what they have 
got to do. There seems to be some misapprel ension 
as to the distance required between the notes or air 
holes in the paper bands when used as a valve. 

In the Orchestrone”’ of Prof. Galley the holes 
are jin. asunder and jin. in diameter; they are 
all cireular, and are consequently cut out witha 
round punch. 

As I have stated in my former articles, I prefer 
the music produced by the key or lever form of 
instrument best; butof course the construction is 
more complicated, and in making up a complete 
instrument the cost is nearly in proportion to the 
increased number of notes, as each must be made 
complete with its complement of valves, reeds, and 
attachments; but when an instrument is made so 
as to be applied to the existing key- board ofa 
piano, organ, or harmonium, the mere levers and 
attachments required for striking additional keys 
do not so materially increase the work of con- 
struction. Since my former articles appeared in 
this journal I have made up another pianoforte 
player for my own use, and for this reason: The 
former one included six octaves, or seven keys 
epaced zin. asunder in paper bands Jin. wide. Now, 
as the music is copied off just as we read it without 
any attempt at transposing, in many of the best 
pe we had to make a sacrifice by lowering the 

igh octave ; therefore I decided to make another 
machine for the sake of obtaining another half- 
octave or four notes more. My tune-bands are 
now 9łin. wide, commencing at the highest G in 
the treble, and ending at E in the bass. This 
allows me ample range, as an occasional last note 
M a heavy chord may very well be dispensed witb. 
As to the music to be set out for these instruments, 
a score is preferable when obtainable—that is to 
say, a concert piece including, for example, a 
violin and flute accompaniment ; all these may be 
ranged in the tune or music band without any 
extra difficulty or material amount of time occupied 
in copying. 

No air pressure is used in actuating my instru~ 
ment, which is simple in construction. It is a 
kind of box about the size of a gun-case that is 
clamped over the key-board of the piano. Over 
each key is set a rod or plunger, which is held up 
clear of the keys by a fine spiral spring, which at 
the same time tilts the plungers backwards in their 
sockets. Alcng the whole length of the keys there 
is a finger-piece or vibrator kept in continuous 
oscillation by a crank attachment at its centre, or 
midway. The front edge of this is buffed by a 
thick strip of felt, and just clears the tops of the 
plungers as they Jie inclined backwards. The 


equilibrium of these is so slight that the mere force 
of the breath is sufficient to drive them under the 
edge of the moving vibrator by which they are 
caught, and of course dep with any degree 
of force. This action is all that my paper tune- 
band has to do; that is, select the requisite notes 
and tilt the corresponding plungers under the 
vibrator. By a simple lever the force with which 
each note is struck can be increased or diminished 
to any desired degree, and every expression is com- 
pletely under the command of the performer. It 
might be supposed that this light action would be 
liable to derangement. Such, however, is not the 
case: if never goes wrong, and I do not even 
possess a test-scale to try if every note strikes, as 
Pny nover miss doing 80. 
e length of roll or band of 600ft. mentioned by 
Mr. Pugh is enough to scare ong. I have not yet 
required 100ft. I takeupa well-known piece, viz., 
Faust Fantasie (Gounod) d Leybach’’—the whole of 
is without any omission shag en only 67ft. 
of cartridge paper. F. H. Weaham. 


855 9.]J—Ix a letter on this subject, p. 365, A. 
S. L.” says that a correspondent has broken bis 
promise to send a sketch of the mechanism of the 


“or tte,’ which he thinks is somewhat 
simpler than that of the organina.” I do not know 
what is to be unders by “m im; but 


+] 

your correspondent ‘' A. S. L.“ was frequently told 
in Vol. XXXIX. that the organette is without 
levers, and depends solely on perforated paper drawn 
over the mouths of the tubes. In these circum- 
stances, then, I think it will be considered that Mr. 
Fryer has a very sufficient reason for not sending 
his promised contribution on the mechanism ”’ of 
the organette. If Mr. Pugh likes to take advice 
which is gratis, and therefore probably worth little, 
he will abandon his attempt to make an automatic 
‘‘organ’’ with harmonium reeds and pressure 
bellows—though it is not certain whether he is 
attempting the blow system” or the ‘‘ suction 
principle.” Gray's Inn. 


THE BREAKING OF ORANK AXLES. 


[24430.]—Last week (page 268) I pointed out 
that there are more iron than steel crank axles in 
in use ; since writing that letter, I have drawn up the 
following tabulated statement, showing ata glance 
the numbers on the various railways. From these 
tigures it will at once be seen that the Great 
Northern, Great Western, Midland, North 
Eastern, and North British Companies appear to 
bo in favour of iron cranks; the London and North 
Western being the most important supporter of 
steel. 

Table showing the number of iron and steel 
crank axles and of straight driving axles in use on 
the principal lines to 3lst December, 1583 :— 


| Mg 28 lg 8 2 
Railway. 8 22 8 8 8 
554 ESA SY 
O A 
Furness Conese % % % % „„ „ 6% %%% 6% „%„%%%„%§· 6 112 1 
Great Eastern 37 380 198 
Great Northern 709 19 37 
Great Western . 362 410 38 
Lancashire and Yorkshire ....! 573 356 8 
London and North- Western. — 2174 137 
London and South-Western.. 6 170 324 
London, Brighton, & S. C... 90 329 1 
London, Chatham, & Dover. 34 134 | — 
Man., Sheffield, & Lincoln. 215 282 12 
Metropolitan 8 — 56 
Metropolitan District.... — = 42 
Midland e 16 
North- Eastern 0 % %% o „ 2 1383 66 13 
North London 8 37 50 
North Staffordshire 15 99 9 
South-Eas teen — 324 1 
Taff ses 132 7 3 
Caledo nig 30 3 657 
Glasgow & South- Western. 13 | 264 13 
Great North of Scotland 2 — 53 
Highland 1 — 3 69 
North Britisz . 581 2 29 
Great Northern, Ireland. 77 47 5 
Great S. and W. Ireland... — 172 — 
Midland G. W. Ireland... 20 | 80 — 
Total of 58 minor lines. 250 | 253 133 
Total @eeeseeeceooeo@asovneonose teed 6988 5955 1905 


Clement E. Stretton, G. E., 
Hon. Mem. A. S. Ry. Servants. 
Leicester, June 27. 


CRANK AXLES. 


[24431.J— Many thanks to W. Rowland Hart for 
his letter re Saxby’s test. He is quite correct, Sir, 
it can be applied to crank-axles, and has just been 
tried experimentally. ‘‘ Wilfred,“ p. 366, says that 
statistics fully bear out the truth that axles break 


in the webs. Will he kindly give us some of those 
statistics and proofs ? It is just some of these facts 
we want to get hold of. A good many cranks have, 
I know, gone in the bearings or axle-boxes 
the driving- wheel thus getting away; but the fatal 
spot is the web, and generally the outside web. 
„Wilfred hopes practical men will give their 
opinions; so I express mine most decidedly for 
best Yorkshire iron cranks ; steel is too strong and 
brittle for the job. Locomotive. 


ACOIDENT AT MANCHESTER. 


[24432.]—THERE has been no Board of Trade 
inquiry re the collision with stops at Manchester 
central. The engine was 1666, the brake the “‘ leak- 
off.” The case hardly wants explanation; it was 
only Portskewet Pier and Northampton over again 
—the power leaked off. Midland. 


HEBERLEIN BRAKE. 


[24433.]—Tus brake on the Colne Valley is an 
improvement; it is kept off by a tight cord,” a 
rinciple used years ago by Wilkin and Clark, also 
ark and Webb. We all pretty well know how 
useless the cord communication is, and I should not 
like to trust a brake to such a poor contrivance as a 
cord. Sup it sticks in a pulley, as the Clark 
Webb cord does, where are you? It seems this 
brake is not on the engine, only three sa ter 
0. 


THE NEW TIME. 


[24434.]—I may inform our friend“ F.R. A. S.,“ 
letter 24365 (p. 346), that having observed two or 
three solar eclipses I am sufficiently acquainted 
with the phenomenon to know that an eclipse does 
sometimes begin before noon ” and finish after 
it”; and in reply to his query as to how I “ pro- 

se to surmount the difficulty of the change of 

ate in this particular instance, I may simply state 
that I should allow this difficulty (f) to remain. 
Why? Because a change of date being necessary 
during the progress of a solar eclipse is a thing 
that would so seldom occur, that it is really no 
difficulty whatever. Whereas, in the cases pointed 
out by me in letter 24355, P: 325, it is a difficulty; 
therefore, as the change of date has to be made, it 
becomes a matter of choosing between two evils, 
and its having to be made occasionally in the midst 
of a solar eclipse is, I consider, the least of them. 

With reference to the new time having been found 
satisfactory for the administration of the internal 
work of the Royal Observatory, I may be allowed 
to point out that though it is the case at that esta- 
blishment, it may not prove so at other observa- 
tories; on thet point, however, I may say that, 
speaking to the Astronomer-Royal on this subject 
the other evening, I was pleased to learn from him 
that steps have been taken to ascertain whether 
the adoption of the new time for astronomical 
purposes will meet with the approval of astronomers 
generally. 

Though personally not altogether in favour of 
the astromomical part of the change, I may con- 
clude by saying that I am willing to abide by the 


verdict of the majority. 
Forest Gate, June 23. B. J. Hopkins. 


THE TERRESTRIAL TELESOOPE. 


(24435. ]—Tue valuable article by Mr. E. M. 
Nelson on the terrestrial telescope, p. 247, in 
“ E.M.” of 22nd May, deserves the thanks of all 
our readers who use that instrument. 

It is impossible not to sympathise with a writer 
who confesses to loyalty to the single tube to the 
extent of still carrying a 6-drawer telescope in 
his pocket as his constant companion. 

The perusal of his interesting article made me 
unearth my own corresponding instrument—a 6- 
draw, in German silver, by Troughton and Sims 
—the sight of which recalled times when, some 
forty years ago, the height of ambition was reached 
by its identification of the incoming s8, Eclipse or 
Isle of Thanet from Ramsgate Harbour; or later 
on, from Malta Harbour of the Banshee and 
Caradoc, the Marseilles mail-boats, which could be 
eeen at a surprising distance in that perfect atmo- 
sphere. 

But when the writer asks why the public have 
replaced the single tube by the binocular Galilean 
glass, and concludes that is ‘‘ because they like 
powers of four to eight without, in preference to 
higher powers with trouble, he is hardly just to 
the circumstances. 

It is not only that the two eyes see more than 
twice what the single eye sees, for the binocular 
result is not merely A+ A, but AT A 2,2 
being that mysterious charm which perfect double 
vision posseeses beyond the mere duplication of the 
pictures; but in addition to this advantage the 
Galilean glass is ready for work all round the 
twenty-four hours, while the telescope must be 
closed from duek till dawn. 

The instrument which years ago replaced the 
lbin. 6-draw telescope (just referred to) as my 
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resent constant companion, is the 4-power 

alilean glass which fits in the Houei pocket of all 
my coats, and although the telescope has a power 
of 15 against its 4, it is beyond question that I see 
& great deal more with the 4 than the 15 on account 
of its greater light and double grasp of the object, 
and also that I can, and do, use it on many more 
occasions than a telescope could possibly serve me 
in, irrespective of its being only 3joz., and of the 
fact that it is taken from its pocket, opened, 
focussed, shut, and returned by the action of three 
fingers of one hand only. 

Regarding powers, Mr. Nelson finds 30 for 
ordinary and 40 for extraordinary bright days is as 
high as can be used (this, I understand, not to be 
per inch, but to any aperture); 50 always making 
the presence of the 05 ere unpleasantly con- 
spicuous ; ° concluding with, there is imposed by 
our atmosphere a limit to power no matter how 
large the aperture of the telescope.” Upon this, 
which is quite true, it is worth remarking that ex- 
ception may be made at very short distances, when 
almost any powers may be successfully used. 

Itis also true that the powers furnished by most 
English opticians appear to support Mr. Nelson’s 
conclusions. On the other hand, the Paris makers 
who supply the French Ministry of War, furnish 
minimum terrestrial pen to the respectively 
named apertures as follows :— 50 to 3in., 55 to 3łin., 
65 to 3łin., 80 to 4łin., and 90 to 5łin. object- 
glasses. I habitually use 80 and 110 on my double 
telescope in Paris, and though I often see the at- 
mosphere boil with them, 1 have never yet used 
lower power than 60 on its 33 o.g. “s. (Ihave now, 
however, ordered a pair of 4U’s, in consequence of 
Mr. Nelson’s article.) I cannot think that the 
variation in the English and French powers in use 
can arise from difference in atmosphere, for the 
heat is greater in France, and hence the boiling 
would be most apparent in that country. The 
French opticians always consider English copes 
under-powered. 

Mr. Nelson gives, on page 248, an excellent de- 
vice for testing the the eyepiece diaphragms ; but I 
would ask if the formula given is not incomplete ? 
t Unscrew e. p. cap, focus and reverse—then seek 
disc of light seen at e.p., keeping eye some distance 
from og. are the instructions, whi ould 
duce—not a disc of light—but a minified counter- 
goals the magnified picture seen before reversal. 

y, the same extent of field was found in his 
14 15-power telescope, and in his 23 binocular of 
power 8. I would ask if 8 is not too high an esti- 
mate? I have never yet seen a so-called English 
made Galilean glass of power 8; and if a 2} aper- 
ture has a field of 4° and a focal length of 7}in., 
it should give a power of 6 only. 

Mr. Nelson has satisfisd himself that 4}in. is the 
maximum aperture for advantageous terrestrial 
use: but if some owners of larger glasses—which 
are idle all day—would study and master them as 
Mr. Nelson has done, we mightelicit more of such 
interesting and useful contributions to this too 
little known department in optics, 

Montmartre. 


OPERA-GLASSES OF HIGH POWERS. 


(24436. ]— Havine been twice foiled in my attempt 
to get a ‘‘seven-power’’ field-glass at the Army 
and Navy stores, might I ask Montmartre the 
great favour of procuring me one? I shall send 
cash for glass and expenses to any address he may 
indicate in the ‘‘Sale Column.” Should he grant 
my request, I would ask him to send me, not a 39. 
one, but one mentioned by the store people as being 
“ superior at the price of £2 16s. The distance 


between my pupils is 2fin. 
9, India-street, Edinburgh. G. Dickson. 


[24437.])— WHAT can be fairly called an opera- 
glass? Surely not a binocular llin. long, din. 
wide, and 22 in. diameter at largest end. Yet these 
are the dimensions, when in use, of the glass that 
„Montmartre (24893) says he used in the Albert 
Hall. Where there is one enthusiast“ that would 
have courage enough to display so formidable an 
instrument indoors, I venture to think there are 99 
who would not value power so highly as to be so 
heavily handicapped in size and weight. I am told 
by the optician who has a set of glasses for compa- 
rison that, although a great number of gentlemen 
have been to critically compare them, the general 
opinion respecting ‘‘ Montmartre’e ° recommenda- 
tion (6 and 10 power glasses) is that they are not 
satisfactory on account of their very field and 
of the great size of the large one. 

There is no difficulty in making a high-power 
Blase cheap, and so the comparison of prices is use- 

ess if field of view and definition are not taken into 
account. I feel sure that a binocular with object- 
glass ljin. diameter, of five diameters magnifyin 
power, such as sold at £2 2s., will be far an 
away more satisfactory for either indoor or out- 
door use than the 6-power with small field of view. 
The question of abnormally high-power opera and 
field glasses was settled by publio opinion years 
ago, when, after some hundreds had been sold, 
ey were gradually put on one side, or 


exchanged by the purchasers or owners for others 
having a 10 80 fleld, because they were found to be 
uncomfortable to use. As an instance of how light 
and field of view are appreciated, and power is con- 
fused with definition. 1 have known persons on 
being shown a glass of three-diameter power with 
large field, plenty of light and sharp definition, 
say it was more powerful than one of six diameters, 
that they had been looking through a minute 
before. e explanation is not far to seek, for one 
produces a pleasant sensation of sight, with a clear 
and sufficiently enlarged image of the object, while 
the other is limited in view, and often (unless well- 
proportioned) very indifferent in definition. With- 
out going so far as to say the high-power glasses 
recommended by ‘‘ Montmartre ” are without use, 
I must strongly express the opinion that where 
they are not to form a portion of a battery of 
binoculars (so that the owner may pick and 
choose for the partic purpose in hand), they 
are not the opera and fleld-glass for every cay To- 
quirements. For special out-door work, where 
only a large glass could be i used, the 
wide - angle binoculars, or a small single telescope 
G4 o. g.), of fifteen-diameter power with large 

eld would, in my opinion, be ae satisfactory. 

P.S.—I am informed that ‘‘ Montmartre’s’’ 
model glasses can be purchased, as well as com- 
pared, at addreas given in advertisement on front 
pege. 


Discrimination of Butter and its Sub- 
stitutes.—Mr. Thomas Taylor, Mieroscopist of 
the Department of Agriculture, at a meeting of the 
Washington Microscopical Society, read a paper on 
some discoveries he has recently made while experi- 
menting with butters and the various forms of 
butterine and oleo-margarine. He first boiled a 
number of samples of pure butter obtained from 
Maryland, New York, Ohio, and other States, for 
the of YAE their fatty acida. After 
a lapeo of twenty-fours, during which time they 
were laid away in a cool place to crystallise, ou 
placing small portions of each under the micro- 
scope, using cotton-seed oil asa mounting medium, 
he discovered that the ya of pure butter 
were sometimes globular and sometimes ellipsoidal 
in shape, and on turning the polariser so 
as to cross the analyser there appeared on 
each a well-defined cross, having equal arms, 
like that known as the St. Andrew’s cross, 
and that on rotation of the polariser the cross 
rotated in like manner. He found also that the 
crystals of butterine and of oleomargarine, beef, 
and swine fats, are of stellar form, and differ from 
each other. These do not exhibit the cross spoken 
of in the case of true butter, and do not follow the 


rotation of the polariser. In this way butters may 
be distinguished from olemargarine made of beef or 


swine fats. Dr. Taylor stated that only in fresh 
butter has he been able to detect the cross in perfect 
form, and that in butter which has been kept for 
some time, or butter of inferior quality, when 
boiled and viewed under the polariser, the crystals 
present a rosette form, generally four-lobed, and 
these rotate on the turning of the polariser as do 
those in fresh butter—conditions not observed in 
any other fatty bodies, animal or vegetable. 


Physiological Fffects of Compressed Air. 
— N. Suchorsky states (Chem. Centralblatt) that 
when compressed air is respired the absolute amount 
of oxygen inspired and of carbonic anhydride ex- 
pired is diminished. The rbythm of the respiration 
remains ba fame rc In all cases of mechanical 
hindrance (bronchitis), restriction of movement of 
the organs (pleuritis), or reduction of surface 
(pneumonia), the change of rhythm consists in a 
gradual disappearance of the pause after expira- 
tion, and the times of inspiration and expiration 
become equal. Compressed air acts on the circula- 
tion in a twofold manner—on the one side it com- 
presses all the capillaries of the outer surface and 
of the respiratory organs, causing a more complete 
emptying of the veins, and on the other side changes 
the distribution of blood in the system, causing an 
accumulation in the abdominal organs. The thera- 
peutic action of compressed air may be referred ex- 
clusively to its mechanical action on the organism, 
and to the increase of partial oxygen pressure. The 
latter produces no perceptible effect on the oxida- 
tion process in the body; on the abel in patho- 
logical cases where respiration is impeded, it tends 
to reduce the absolute amount of oxygen taken up 
and the carbonic anhydride expelled, as the organ- 
ism obtains the necessary amount of air with less 
difficulty, and so the muscular work of the respira- 
tory organs is economised. Consequently, the 
therapeutical application of compressed air cannot 
be considered as facilitating oxidation and support 
of the body in sick cases, but as a saving of effort. 
Nevertheless, it would be erroneous to conclude 
that compressed air might in these cases be replaced 
by air rich in oxygen, since the compressed air 
exerts a 8 of n ue 5 the sick 
organism, and especially on the respiratory o 8. 
The pressures employed varied between 1045 and 
1, 143mm. of mercury. 


REPLIES TO QUERIES. 


— 
„“ In their answers, Correspondents are re. 


spectfully requested to mention, in each instance, 
the title and number of the query asked. 


[56257.] — Telescope Stand.—Read “ conver” 
instead of ‘‘ concave,” which you will find in letter 
56257, p. 351.—D. Booru. 


[56314 ]—Strength of Gear Wheels.—What 
do you mean by ‘‘swinging’’ bcwt.? If this 
weight is at the end of a lever, what is the Asri- 
zontal distance between a plumb-line drop 
through the centre of the weight and another 
dropped through the centre of the spindle? Is the 
weight raised suddenly or slowly ?— GLATTON. 


(56538.]—Ink for Black- Edged Note Paper. 
—The usual method, I believe, is as follows :— Mix 
graphite 11 parts, common ink 22 parts, dissolved 
gum arabic 1 part. Then with a sponge lay the 
colour on the edge of the paper, previously placed 
in the cutting press, rub it with a piece of cloth, 
and burnish. Theedge of the paper must be ren- 


dered perfectly smooth before applying the black. 
— PRECY W. STANLEY, 119, Nee al. 
Poplar, E. 


[56550.] — Sawing.— Several replies have been 
written on wood - working tools, and I believe 
almost all saws have been mentioned, except pit- 
saws. Now, I do not wish to set aside the advice 
given to Alabama by J. M.,“ but will ven- 
tnre, as well as I possibly can, to make clear the 
process of sharpening his saw. First, keep the 
teeth as near as possible like Fig. 1, the hook being 


about 30°, which will do for most kinds of wood. 
Fig. 2 is mesnt to reprerent the various bevels to 
be filed on the tope of the teeth; the harder the 
wood, the less the lead of the teeth, and the softer 
the wood, the more cant; but do not at any time, 
let it be more than 80° or 90°, or it tears the fibre 
of the wood. Most pit sawyers, when eharpening, 
hold the file something like Fig. 3, and the gullet 
of the saw is generally a long bevel, and sharp, 
which is of no earthly use whatever : the result is 
no two teeth together alike for hook or size. I 
maintain that a pit-saw requires to be sharpened 
(much the same as frame-saws, commonly known 
as vertical-saws), using half-round file, the round 
part to lower the gullet (straight through), and the 
flat side to top the teeth with. One of the most 
essential points is, saw perfectly level on top, and 
the set to be uniform.— A. LESTER. 


56575.) -Galvanometer.—I am sorry I cannot 
help Mr. Bridge after perusing query 56081. Ido 
not conceive how an astatic needle * entirely con- 
cealed from view’? can be made to register or 
indicate its movements.—NuUN. DOR. 


56591.] — Lee-Boards to Boats (U.Q.)—It 
is 195 1 practice to affix lee- boards to 
boate, and there is no rule for doing so; conte“ 
quently I fear querist will have to become his own 
naval architect, and make and affix his Jee-boards 
in the manner that will best attain the object he 
has in view. If it is to give his boat the stability 
and lateral resistance necessary to carry a eail, Í 
think the contrivance thrown out as a centre- board 
would best attain thie, and will send a tketch 
thereof, if querist wishes it.— James McCati 
GOVAN. 


[56620.]—Steam Oarriages.—If I understand 
“ Progress No. 2’? he must know more about wha 
Progress means than I do. I gather from his 
last that the roads will need to be iron plated, fcr 
certainly, you know, J am not going to crawl along 
bebind a coal-waggon. He will want four sets © 
those rails: slow and fast traffic going and return- 
ing.— NUN. Dor. 


[56620.]—Steam-Oar:iages.—To ‘‘ Invicta- i 
It is with great pleasure that I reply to our frit? 
across the ‘‘silver streak,” and assure him that 
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anything I oould ibly do to assist him I would 
do most freely frankly. To (I) I would say 
that so far (as I have had experience, the arranging 
of the engine into a very small space has been in 
the past one of the fallacies which have blocked the 
way. For an engine of 1 h.-p. without boiler, 
fitted also with reversing motion of a simple kind, 
and, if desired, an expansion gear as well, I should 
want a space of, say, 4ft. long by 12in. by 12in., or 
the entire engine and crank can put into a space 
like a shoot, 12in. square and 4ft. iong. Now the 
4 stem I advocate is that of a cylinder of small 

liameter by comparison and long stroke, the abo- 
lition of all gearing, and the whole reduced to the 
utmost simplicity. Now a statement without a 
reason for it is entirely worthless, and I will give 
facta for the faith I hold. -I have ridden on a steam- 
Oarriage which was propelled by a small high-s 
engine ; something like a space 18in. by 12in. by 
12in. would cover the engine ; this engine as soon 
as we started produced a very lively exhaust and a 
lot of visible steam. But worse still, it produced a 
vibration and throbbing of the entire and 
the passengers therein—that to me was very un- 
pleasant. Then the noise of the reducing gear was 
another objection, and altogether, although it was 
able to travel all right, still, it did not come up to 
my ideas of a motor carriage. A mechanical friend 
who was with me on the occasion of riding on this 
first motor, decided to make an entirely different 
one from my designs, and after some delays, due to 
the want of materials and tools, the machine was 
tried with a most satisfactory result. The connect- 


engine mentioned had a arge boiler, and was most 
or steam, 


minute 
or, say, 55 revolutions a minute only, with a speed 
o steam used 


o alone 
30. The 
cle or 

very 


of, say, : 
passengers would be additional. I am also writing 
to this gentleman direct, and hopefully anticipate 
that some practical result may accrue in this direc- 
qion.— Invicta. 


§6646.]—Bicyole Painting.—If you mix the 
colours with turps and varnish, and they seem to 
‘* work stiff,“ that shows that you have not used 
enough. It is well to mix a “ little and often,” as 
you want them to dry quickly.— Essar. 


(56656.]—Planishiog Tia Plates.— You must 
hammer round the edges now to take out the hollow 
of the centre; but in future pass the punched plates 
5 rollers, and do not hammer at 


(66657.] — Wireworking. — It is done by 
machinery—weaving machines.—J. T. 


ee it with the re 

an cory thin ets, and alicw to dey thoroughly 
very coats, an ow oro 

between each.— Nux. Dor. re 


Fee a hl Reeds.—A so-called reply to 
uery appeared on pp. 288, 289, which con- 
cluded by showing that the writer did not under- 
stand the question he had set out to answer; and 
as in most other instances of the kind, n 
followed ignorance, and the querist was told to 
3% discard the somewhat foolish ideas expressed in 
the query. The “‘foolish ideas” are suggestions 
for making a tuning bellows—an apparatus which 
Mr. Fryer may now learn is used when filing reeds 
up to pitch. It has nothing to do with learning 
the art of tuning. The t Mr. Fryer can do 
now is to tell the querist how the bellows is con- 
stracted which is used in factories where they make 
harmonium reeds. The reed filer has a reed of the 
given pitch fitted on his bellows, and he tries the 
now ones ma he gets Ta erin standard. I 
would suggest to the queri © easiest plan 
is to use an exhaust bellows having a weight to 
pull down the feeder, and a treadle and strap to 
pull 5 up. Three holes are usually sufficient.— 


(56683.]—Magneto Machine.— You cannot 
an ordinary form of magneto machine, nor will it 
an orm o ©, nor 
ving bells unless a polarised magneto bell is em- 


ployed, asin the Wheatstone A B C call bell. It 
would also be impossible to indicate what current 
an upknown armature could yield simply by the 
speed to be driven at: the power of the field 
magnets must be known and the particulars of 
construction of armature so as to form an idea. The 
best arrangement of fields is obtained in the De 
Meritens system, and that form of armature is one 
of the best and requiring little power to drive, and 
will ring an ordinary electric bell. There is a 
magnet steel now manufactured by a Shef- 

eld firm—cast or shear steel will not suit ; good 
magnet steel should contain a poromtapo of tung- 
sten, and the bars appear of a dull speckled 
character. A Belgian mechanic was in England 
last year who had a method of magnetising steel to 
a very high degree, and I believe he has formed a 


peed | company in Paris for this special trade—telephone 


manufacturers being large users.—AJax. 


§6685.]—Stiffening Woollen Oloth.—Use 
tine applied very hot and thin.—T. M. 


(66695.] — Block Instrument.—I send herewith 
a sketch with description of the working of the 
**Tell-tale block instrument in use on the London 
and North-Western Railway, at Willesden Junction 
and other places. The normal position of the 
needles is as shown. Line Closed,” and no train, 


UP LINE 
uP LiNE BLOCKED 
CLOSED 


fe DOWN LINE c 
NC 


EO,’ 


engine, Ko., may be allowed to proceed so long as 
the needles stand in this ition, in which position 
they merely show that the signalman is not in a 


tion to accept the Be Ready” signal for a 


train. The Be Ready” for a train having been 
received, the signalman, if vey ee clear, will 
accept the train by removing the needles to Line 
Cian ae 5 eng ag to N 
ight (after he ə plunger B, whi 

neis the diso A), and the 0 80055 will then stand 
in direction of dotted line C C; similarly, on the 
train being given in section, he will press the 
plunger 6 once more, turn the disc A to the right 

in, this causing the needles to shift from Line 
Clear.” to Line Blocked,“ as shown b 


the lines 
F F. Simultaneously with turning the A, the 
words Line Closed in the square d, will chan 


with the needle to Line Clear,” or Blocked ” 
as the case may de. Line Closed.“ standing on 

n ground, clear on white, and blocked on red. 
The lunger H is used only to ring the bell with, 
and the needle G nds with the needle ¢ on 
the instrument in the box in advance, and vice versd. 
I have worked these instruments myself, and in 
my opinion they are the best block instruments yet 
invented. I may mention they are Tyer’s patent. 
— LEVER. 


[56700.]—Oiroumferenoe of Wire Rope.— 
Circumference = 3} times the diameter. 


U9, 3 22, 1854 „ 561 .. diameter 
1 32 7 424 16 
of rope = 35,yin.— LEVER. 


(56703.]—Algebraical Problem (No. 2.)— 
Would W. J. Grey kindly explain the latter part of 


ion 10 . ee 
ee EEN ::6:3. What does 
he mean by the 0 — = 6 | 1 signs | + 
and | r— 1? And how does he arrive atr = 6? 


An explanation of the above would oblige several 
contributors besides — ExcCRLSTIOR. 


(56799: — Algebraical Problem. — Having 
noticed ‘East Anglian,” J. C. Kelly, and 
“J. C.'s” attempts to answer “ Trophy’s gi 
algebra question in the last numbers of the 
Ena ish MrcHanic, will you pres kindly allow 
me to point out that none of the answers are 
satisfactory, inasmuch as they do not satisfy the 
conditions of the problem? East Anglian ’’ 
starts with a false premise by assuming that 133 
hours means 31 hours, and, of course he is out of 
court. Taking J. C. Kelly’s figures, and assuming 
that z number of gallons in hold at first, 
y = number of galluns leak per hour, and z 
= number of gallons pumped per hour by A. wehave 


time in which A. would pump the whole = , or 


10 hours; then by question, 31 z = 33 z+ 100, or 
600 = 6334, which is absurd. With “J. C.'s” 


figures we should have, as before, Z- 10 


=y 
hours, and 31 z = 34 z + 100, or 90 = 180, which 
is also absurd. The true answers, and which satisfy 
the conditions of the question, seem to be: 


z = 1,200 gallons, y = 120 on and z = 240 
. x 1,2 

gallons; for Z = 10 hours, 

and 34 x 240 900 = 900. 

—D. * M. 


[56722.]—Flywheel.— You may use a wheel 
18in. diameter if it be more convenient. At 300 a 
minute the wheel should weigh from 40lb. to 421b., 
instead of 35lb. You can get the extra weight by 
making the rim nearly jin. thicker in the major 

rtion. If the wheel was even a little more than 

e theoretical weight, it would not be a matter of 
injury even.—INvictTa. 


(56733.] — Problem. — In reply to East 
Anglian,” on page 371, I wish to state that the 
correct answer to pona on page 353 is arrived at 
as follows :—As A. takes three strokes, while B. 
takes two, and throws out as much water in five as 
B. does in four, the quantities pumped out by A. 
and B. in equal spaces of time are as six to five. 
Let z = the No. of gallons in hold at first, 
y = the hourly infiux at the leak, z = the time B 
worked = the time in which A. would clear 
the hold, z + yz = the quantity which would 
be pumped out by A in two hours, 


= + y = the quantity A. pumps out per hour, and 


; (z+ v) = the quantity B. pumps out per 


L 


— 240 — 1 
61 + 240) + 100, or 


hour. ` (& + yz) = the quantity pumped out by 
40 5 =- 1 40 
B. — (= + y) g @ 1 see (4 


8 yy — the quantity pumped out by A. 
. . 40 402. 


Also, z : (z + y2) 
S =) y = the quantity pumped out by A. 


l 40 6 40 
Se. — = — z — =f 
37+ G 109 z 

yz2 


40 
(590 50 — ye It they had 


both worked together they would have emptied the 
hold in 7 hours, and the quantity pumped out 


would have been z + Py. 


: the quantity A. would have pumped out 
15. 1. 3 90 „ 8 
1 * I 65 


+ 1 y the quantity A. pumps out per hour 


8 6 z . z 25 yz 
F 55 

z con 2 
Ye — Divide by yz, and 81 — 85 
yz 


80 — 72 — yz 10 
10%. But if they had worked together, A. 
would have pumped out 100 gallons more than he 
: . 6 45 =f 405 
did. ee ee ee 8 (36 * 
in which equation put x = 10, and z 10; and we 
shall have 
y = 120 gals. hourly influx 
z= 1200 „, the quantity in the hold at first.— 
TROPHY. 


156741. — Water Softening.— We have an ap- 
paratus t has been at work eighteen months, 
softening 4,000 gallons per hour, costing about 3d. 
per 1,000 gallons for lime, no chemical kacma 
required, and very little attendance, also a sim 
method of testing the hardness. We reduce the 
water from 18 to 5 degrees of hardness, and effect a 


15 
1:6:: a, 
1 (+29 


z 


and 


92 2 
80 — 72 
„ aud z = 10, 80 
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t saviog. If “J. T. C.” will advertise his} [56839.] — Automatic Steering Gear.—A | tangent becomes y = C seo. (a — iia 
address, I Shall be pleased to give him particulars a C, which works on the centre B, is connected ae polar 00-ontlinates 8 GN — 


and to show him the apparatus and test.— Sr. Pan- 
ORAS. 


[56780.|—_Camping Stoves.—Thanks for the 
answers to my query. I have got two large methyl- 
ated spirit stoves, and am having a thin iron box 
made for them with holes in the top for kettle, &c., 
to fit in, with door in front. Would they kindly 
tell me where they got their drinking water from— 
whether they got in a supply coming along, or river 
water filtered p If the latter, which is the best filter 
to take?—W. P. 


er eee Surely ‘‘Invicta’’ must be 
wrong in his statement that the 20z. weight at the 
end of 5 in. lever (short end of lever jin., area of 
valve }%ths circular in., or rather more than half of 
a square inch), would give a pressure of 25lb. I 
fail to-see it. Would Invicta“ please be kind 
N to show his method of working it out? 


[56823.]—Steam.—Cubical contents of cylinder 
in cubic inches— 
= 7 x (radius)? x length 
= 3:1416 x (16)? x (6 x 12) 
= 3°1416 x 256 x 72 
= 8042496 x 72 x 57905 9712. 


*. the cubic inches of steam used at every stroke, 
the cut-off being 21— 


= 57905°9712 x °21 = 1760 roughly. 


Now, to get the condensing water for this volume 
of steam, we must know first, as will be shown 
hereafter, the volume of water evaporated in the 
boiler to get this quantity of steam. Well, we 
know that one cubic inch of water evaporates 1,700 
cubic inches of steam. .. a little more than one cubic 
inch of water evaporated in the boiler would give 
the steam in the cylinder. From Watt, we know 
that 28:9 cubic inches condensed water is required 
for one cubic inch of water evaporated in the boiler. 
*. we can safely estimate that the quantity of 
water, in cubic inches, to condense the number of 
cubic inches of steam in the cylinder will be 30. 
Answer.—A. B. C. 


[56834.] — Sundials.— Article „ Dialling,” 
Encyclopedia Britannica; ‘‘ Mechanick Dialling, 
or the New Art of Shadows,’’ by Charles Lead- 
better, London; “The Art of Dialling,’’ &c., by 
Thomas Fale; . The Art of Dialling,” by John 
Blagrave; The Art of Dialling,” by Samuel 
Foster, London ; ‘‘ Four Treatises on Di ing,” by 
John Collins; ‘* Universal Way of Dialling,” by 
King.—G. DICKSON. 


56834.]—Sundials.—To make a horizontal sun- 

ial, draw a line A B, and at right angles to same 
draw the line CD, and at any 
perpendicular to C D. Make the angles FC E, EFG, 
equal to the latitude of the place in which it 

is proposed to erect the sundial. Make GH equal 
to FG. At the centre H, at distance H G, describe 
the quadrant GJ, and divide same into six equal 
parts, and through the five points draw lines ter- 
minating in the line G K, which is parallel to AB; 
and then through the points in G K, where these 
lines terminate, draw five other lines from the point 
C, as shown in diagram. From E describe an arc 


A D, and number the ig acy of intersection as in- 
dicated in diagram, and half the dial is complete. 
Let CLDM represent the hand to throw the 
shadow; it will have its point at CL, and the 
70 of which CL is the apex must be equal to 
FC E, and must point due south, the arrow in sketch 
pointing to the north. To complete the dial, measure 
off places from or co nding to those on the 
other side, and commencing at 12 number them 
11, 10, 9, 8, 7 till ariving at B, which you number 6, 
as on the opposite side. If you desire to divide the 
dial into quarters of an hour, simply divide the 

rts cut off in GJ into four, and proceed as before. 

ou will note that the dial is not a circle, but the 
second half is described from a point in LM corre- 
sponding to E.—F rrp. A. ROBINSON. 


point E draw EF | P 


by means of a small spindle to w] eelwork under- 
neath a brass plate, which is made to revolve 
once in a minute. This cam works inside a square 
of brass AA A A, and as it revolves therein it 


catches the projecting pieces L L and pushes the 


square up and down. A brass rod, which is con- 
nected to the square, slides through the slide S. A 
smaller rod is connected to this, which is fastened 
to a lever fixed on the rudder R. In order to bring 
the rudder into place again, when the cam has left 
the projections on square, two springs, T, one on 
each side of the small rod, pull it back by means of 
oo V V, which slide through I II.— W. 


[56841.]—Accumulator. — For practical pur- 

ses the pressure due to the height of the water 
in the accumulator may be neglected in this case : 
since it is only 1°3lb. per sq. inch, it will go to com- 
pensate for loss on friction, &c. To find the weight 
on the column of water, including the weight of 
ram, of course, multiply the sectional area of ram 
in square inches by the required pressure per square 
inch : the result is the load required. e power 
required to drive the pumps will be equal to the 
area of the discharge pipe in square inches, multi- 
lied by the velocity of the water through the pips 
in feet per minute, multiplied by the pressure per 
square inch. This will give the power in foot-pounds 
per minute. The tensile stress on the sides will be 
equal to the internal diameter in inches multiplied 
by the pressure in pounds persquareinch. Taking the 
tensile strength of cast iron at 10,5001b. per square 
inch, and using a safety factor of 5: thus— 

5dp=2t x 10,500 
oré = bap d p 
2 x 10500 
where d = internal diameter, and p = pressure per 
square inch. This will give for 150lb. pressure 
t= ÍX 18 x 150 
2 x 10500 

—R. W., Newcastle-on-Tyne. 

[56844.]—Mathematical.—Take O the centre 
of the circle, OA the initial line, BC the chord 
whose equation is to be found, D the centre point of 
BC, then we have the angle DOC = B, DOA=A, 
and if y, 0 are. the polar co-ordinates of any point 
P in the line BC, y= OD sec. DOP = sec. 
(a - 0); but OD = OC cos. B = C cos. B, C 


= žin. 


being the radius of the circle; thence 
sec. (a — 0). Now, suppose the chord 
parallel to itself until it reaches the point D’ on the 
circumference of the circle ; it then becomes a tan- 

t at the point D' and the angle B O C or B van- 
ishes ; then cos. B = 1, and the equation of the 


C to move 


* c cos. B rod 


— H. H. 
56844. — Mathematical. Let AB (Fig. 1) be 
the chord subtending at the centre O an angle a 
Let COE = a and radius of circle = c. f 
any point on the chord, O P = r, the radius vector, 
and COP =49 


Then O E = AO cos. AOE = c cos. B, 
also OE = OP cos. EOP = r cos. (0 ~ a) 
*. C COB. 1 r cos. (9 — a) 
a yee eee . — 
and. 7 8 c cos. B sec. (8 — a) 
Again, to find the polar equation to the tangent at 
a given point: Let Q PC (Fig. 2) be the tangent 


rr G Pre 


A 


at an int P, and Q any other point on the 
tangent. Let COP = a, and COQ. Let 
radius vector, OQ = r, and radius of circle = c. 
Then ¢ = cos. QOP, i 
or ¢ = r cos. (9 — a). ! 
š 
cos. (9 — a) 
orr = c sec. (9 — a), the required equation. 
J. E. Gore. ~~ > 
[56846.] — Connecting Electric Bells.—I 
forward rough sketch of electric bell, which I 


the 
is completed in the first bell, the armature 
attracted by the magnets D, causing the screw 
pright C; thus com 


think will suit “ Ignorant.” Directly — 
B 
to press against the u 
the circuit through the second bell.—W. E. 


(56856.]—Engine Query.—“ Goodeve” must 
have made a mistake in giving the data of this 
query ; for, as it stands, it gives a gain of over 
e per minute. R. W., Newcastle on · 

e. 

[56856.—Engine Query. — “‘ Goodeve” 
have e some mistake in the wording of his 
question. For, as it now stands, he can get more 
work out of his engine than he gives to it. This 
will be seen from the following calculation. The 
wok in tb, applet fo te ee al 

= \ft,-lb. per ; 
* 15 X 2 * „200, p x 7 10 
6 


the work developed per minute = ay 


= 1,493,333-3ft.-lb., being an excess over the work 
applied of nearly 500,000ft.-lb., and, no power lost 


in the machinery. Are you right in saying 
the number of double strokes made per Hea og 
fifteen ?—A. B. C. 


[56857.] -Diminished Power of Engine.— 
It moves the reversing link over, bringing the slide- 
rod motion-block nearer to the centre of the 
thus shortening the travel of the slide-valve, 
giving the ports less opening to steam. When the 
reversing lever is in the cen —— 
block is in the centre of the link, w will osei- 
late on the block, and give no motion to the sl 
. Thus we can get any length of travel for © 
slide-valve up to the full travel, and 
any degree of wire-drawing of the steam. W. 
Newcastle-on-Tyne.— l i 


56858.]—Horse-Power of Engine. — If we 
[ ] orse-Po jm | 


take the total pressure on the piston 
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it will travel 100 x 144ft. per minute, and the 
horse - power will be 


100 x 144 x 50 
33,000 
castle-on-Tyne. 
[56858.]—Horse-Power of Engine. — H.-P. 
(horse-power) = work in ft. Ib. per min. 1 cub. ft. 


33,000 
of steam per minute does 1447 p. ft.-lb. of work. 
Now, r = 1 + p. = 501b. 
a 10 ft. does (144 x 50 =)7,200 ft. - Ib. 
—* n ’ 5 
from which required horse- power of engine 35 
= 22. Answer. A. B. C. 


156862. —Scraping Metal Surfaces.—Shel- 
ley's Workshop Appliances,“ published by Long- 
mans, will give you the information required; or 
there is a more elaborate book, of which Prof. 
Goodeve is the author. The latter is upon the 
Whitworth measuring machine, but it contains a 
full description of what you want.—FRED. A. 
ROBINSON. 


(56875.]—Thymol.—I thank Mr. Grey for his 
reply ; but I was not aware before that there were 
two varieties. I have tried the plan he suggests— 
viz., adding warm water to an alcoholic solution ; 
but when it has gone ccld the thymol separates out. 
I cannot say which variety I have used, by the 
nomenclature he gives, but it is in the form of a 
semi- nt stal. Caustic soda will dis- 
solve it without separation afterwards ; but would 
this destroy its antiseptic properties ?—NovIoE. 


56878.]— Mineral Water.—This query is not 

ciently definite. Does M. W.“ mean that he 
employs citric acid in the preparation of the syru 
for acrated waters? If so, Goold, author of the 
“ Aërated Waters: How to Make Them,” is 
strongly in favour of acetic as against citric and 
tartaric acids ; and I really do not see what objec- 
tion can be urged against its use, if pure, that 
would not tell equally against using vinegar, and 
the whole tribe of sauces and relishes, at table. If, 
however, he is alluding to the production of CO, 
in bottle, the case would be somewhat different. 
Percy W. STANLEY, 119, Manchester-road, 
Poplar, E. 


56881.]—Observatory Dome.—A dome is a 
cult matter to deal with in a manner that is satis- 
factory every way. Kuowing by the experience of 
friends that zinc is a most unsatisfactory material, 
I tried my hand at making a dome with sheets of 
patent sheet tin. This was far better than zinc: it 
was easier worked, the joints were all soldered, and 
it was both strong and rigid. The sheets were cut 
to a template so as to produce the proper curve, and 
then were hollowed out by a wood mallet, several 
being worked at a time, the right curve being found 
by 15 a wood template, or rather a series on a 
bar. This dome, which was built some years ago, 
is still in use, and is in first-class condition. But 
the labour was too much on it. hry hoped 
attempting another one, I tried an entirely different 
plan, taken from the huts of one of the savage 
tribes. In the centre was a circular plate of iron 
dished to the curve of the dome; to this was riveted 
light frames of T-iron, the lightest I could get, the 
web being cut away where they were riveted to 
the circular centre; two circular ring ribs tied these 
ther. Over all was stretched canvas well 
ted in and out. The gores thus formed by the 
iron ribs I further reduced by the use of light rods 
or bars bent to the curves of the roof, the inner 
ends being brought into a wood centre screwed up 
to the iron one. The appearance is very good, an 
there is no nuisance such as a metal dome is sure to 
cause. Any particulars are freely at your service 
if you like the plan. The outside looks well: it is 
rigid, and inside the ribs give it a satisfactory look 
as well. The revolving top is carried on three 
poms only, and revolves with the greatest ease.— 
CTA. 


{66883.]—~Portrait Photography.—I strongly 
suspect that you are labouring under a slight 
delusion with respect to your photos. The negatives 
are not over- exposed, but under-exposed. Do you 
get the detail all right? If not, this is certainly 
the case. Perhaps you don’t put enough pyro solu- 
tion in the developer. ay exposing them much 
longer and not quicker. If they were fogged you 
would not get sharp negatives, but there would be 
a kind of haze over all the objects, and no sharp 
definition of lights and shades. In this case you 
would not, very likely, get the white appearance at 
the back. Put your plates in the oven fora few 
minutes: sometimes this vastly improves them when 
they don’t work well. Do not over-develop them : 
this is another mistake which would cause the mis- 
fortune you describe.—R. A. R. BENNETT, Vicarage, 
Frome-Selwood. 


{56885.]—Potato Oleaning.—A simple plan 
would be to construct a watertight wood box; in it 
have a mpare turned by hardle outside. On this 
spindle have fixed bundles of stiff hair, or fibre, 
similar to a hard sweeping brush. Supposing the 


= 217rh. p.— R. W.,; New- 


top to be open, put in, say, a lot of potatoes and 
water. By turning the handle they would be 
scrubbed and moved briskly about; water should 
be arranged to flow in and out by an overflow. A 
flap door with a joint made with a rubber washer 
and a bar would give a quick way of emptying out 
the wasted vegetables. —INvicta. 


[56886.]—Model Boiler.—Spirits burnt under 
any condition sufficient to raise steam quickly are 
certain to make some little smell. The form of 
lamp I should use for it would be that of a siphon 
form. I should make it in one of several ways. 
One would be a small reservoir or wick box, or 
furnace, 3}in. diameter, lin. deep. In this I should 
fit eight wick tubes, each made from }in. brass 
tube, five of them in a circle close to the edge of 
furnace box, the other three as an inner circle. 
From this box is a tube, say, jin. diameter, toa 
spirit reservoir a few inches away; and with the 
zin. tube arranged to carry a siphon wick, the feed 
will be steady and constant, and as little smell will 
result as may be. See that the air admission to the 

box past the lamp is ample, as incomplete 
combustion is the most fruitful source of smell 
possible.—Invicra. 


[66891.]}—Shooking Ooil.—If your coil gives 
no results whatever with a pint Bunsen connected 
to it, there must be a serious defect somewhere, 
which the addition of an extra cell would not 
remedy. It would be difficult to say where the 
defect really is, as many conditions must be ful- 
filled in order to produce a successful coil. You 
do not mention the size of the secon wire, nor 
the manner in which the connections have been 
made. Can last week’s replies ta 56872 not help 
you P?—BOoBADIL. 


5 Wards of Keys. —“ Agri - 
cultor ” should try a circular saw. I succeeded v 
well with one about 4in. in diameter, it cut throug 
§ of an inch easily.—C. L. 


5 % INVI CTA. — Tour boiler 
will drive the 2}in. by 5in. engine; but the heating 
surface is none too large, so that you must not 
expect to run at much speed. I am supposing that 
the boiler is a plain cylinder with egg ends; but 
do not carry more than 20lb. to the square inch. 
Much will depend on how it is fixed, as to whether 
its full power is got out of it. For such a small 
boiler I should fix it in brickwork ; the fire carried 
as is usual with externally-fired boilers. Then carry 
a straight flash flue to the chimney. To feed-in 
the water you may use a pump on the engine, or a 
modification of the feeder I sent a sketch of to the 
“ E. M.” some time since. I would also strongly 
advise fitting a stay to this boiler—say, jin. diam., 
with an extra deep nut and washer at each end to 
draw up with. I will, if you wish, give further 
instructions as to boiler setting and feeder suitable 
for your boiler, if you think it needfal.—Invicra. 


[56900.]—Coat of Locomotive.—Eleven years 
ago cost of locomotive and tender did average 
£2,500 to £3,000 ; but prices have gone down, and 
we take the average now as £2,200 to £2,700.— 
MANCHESTER. 


156902.]—Eleotrio Lighting on Trains.— 
The Chingford line trains are still lighted by the 
method mentioned, and have been for some time. 
I hear that the company are going to extend its 
use to the other lines. e extinction of the lamps 
at the termini would hardly be noticeable, as 
wires are coupled to one engine as soon as they are 
uncoupled from the other.— FaBRR FABRUM AD- 
JUVET 


[56901.]—Problem in Algebra.—In the ex- 
pansion of (2 + a) 4, the number of terms will be 
4n + Il, and the middle term will be the (2n + 1) th. 
Hence the co-efficient of the middle term will be 
dn (dn — 1) (4 — 2) 4 — (2h + 1) + 2 
9 E 2 . 21 11 1 
dán (4n — 1) (4n — 2) 2 + 1 

C ree 
Multiplying this above and below by | 2n, we 
have : 


4n (4n — 1) (4n — 2) ..ZQZ NH 2 + 1 | 2n 


123. zn | 2” 
I ees eon eiees „ 
zn |2n 
(13 57... . . 4 — 1) (2 468 .. 4m) 
| 2% | 2n 
(13 5 7. 4 — 1) 23» (1 2 3 4. . 21) 
2 n |2n 
LM (13 6 7 4% — 1). I 2n 
(2n 2 = 
C ee cre 4n — 1 
| 2n 
a r TETE 4n — 1 
IAüüüü ˙ 
56904. - Problem in Algebra. — I think 
‘‘ Bunsen ” will find the following a correct solu- 


tion of his question :—In expansion of (r + a)", 


the middle term is clearly that term which contains 
zi", Expanding, we see that the coefficient of 
18— 


gin—r 
4n.(4n—1)...... .. (4n—r+i1) 
putr = 2n,and we get coefficient of middle term 
= 4% (In — 1) (2n + 1) 


2 n 
z 4n(4n—1)...(2n4+1).2n2.(2n—1)....321 
[| 2n}* 
- (4n —1)....6381.2?"(2n.(2n—1).... 21] 
) 
= Qin 135. (4 N or 1) 
123.. 2n ° 
—Q. F. P. 


[56904.)— Problem in Algebra.— (2 + ah =x 
zin + An 4 - 4 + . i | 
The coefficient of the middle term is— 
An4n—1l| 4n—2 1 cccecece 4n—2n4+1] 
amas cs Set antes 2n 
4n(4n—1)..... ... 321 

G 2 n) * 
m gin 2n (4n — 1) (2n ~ 1) (4n — 3) 

(1234 (EEEE 0 00 2 n)? 
= Qin 135 (4 — 1) 
1334 2 6 % „ 6 „ „ 0 2 


z 4n—2 gt 


wee 2311 


—C. P. W. 


[56907.}—Eleotro-Magnetism.—How to pro- 
duce a cheap supply of electricity to feed an electro- 
magnet lifting from one to two tons, is a problem 
which has yet to be solved. Electro-magnets of 
great power can be easily constructed, and a supply 
of current to work them can also guaranteed ; 
but the economy of the business is another ques- 
tion. The simplest source of supply would, of 
course, be the battery ; but meaning, as it does, the 
dissolving of zinc in acid, it would be a most ex- 
pensive one. Leaving out altogether the cost of 
the acid, the zinc, which is the very fuel of the 
battery, costs more than 20 times as much as coal, 
besides being a far worse fuel.—BOBADIL. 


(56908.]—Caloric Eagine.—I could not 791 
you unless I had far more particulars, and also 
should want to see a general sketch to enable me 
to put you right at once. If you liko to advertise 
your address, I would communicate, and assist you 
to a successful issue. The loss of power due to the 
pump may be much or little, just as the arrange- 
ment is for feeding it in. Asbestos is not, as a 
rule, a good packing at all for glands or parts in 
motion. But I can show Romeo how to get 
over that. Hot-air engines are not so successful as 
they should be, and, at the best, are not up to a 
steam-engine, as a rule. The feed, instead of being 
as, say, 1 to 470, is something like to 1 to 3 only, 
so that the margin is but Small Iaa. 


[56910.]— Flame. —The reason why the carbon 
in a luminous fiame is not all consumed, but be- 
comes luminous, is that there is not a sufficient 
supply of oxygen to combine with it. But in the 
Bunsen, or atmospheric burner, an additional 
amount is supplied through the air-holes, and the 
carbon is therefore consumed.—FasEk FABRUM 
ADJUVET. 


[569 10.] — Flame. — The explanation of the 
Bunsen burner is that the air mixes with the gas as 
it ascends the tube through the holes at the bottom. 
As the air contains oxygen, the carbon, which would 
naturally be in a state of incandescence, is all burnt 
up instead. The following takes place : the C now 
having enough O to combine with: O + O: = COs. 
All luminous flames contain particles of unburnt 
carbon except that of CS, in nitric oxide, in which 
there are no icles, though it is a luminous 
flame.—R. A. R. BENNETT, Vicarage, Frome. 


[66910.] -Flame.—The action of an atmospheric 
gas burner is to burn up the carbon of the gas 
quicker than in an ordinary burner. In both cases 
water (O H:) and carbon (CO,) are formed, but in 
the latter case (i. e., ordinary burner) the carbon 
by means of the heat given out by combustion of 
the hydrogen, is first raised to a white heat and 
then consumed ; whereas, with the Bunsen burner, 
there being such a great supply of oxygen, the 
carbon is consumed before it can © incan- 
descent.—A. B. C. 


(56911.]—Writing on Glass.—Grindlampblack 
with gumwater and some common salt, draw the 
design with a pen or hair pene or use a crayon 
made for the purpose.—C. L. 

56911.]— Writing on Glass.—You could do it 
with a strong solution of hydrofluosilicic acid and a 

uill pen. Mind your fingers.—R. A. R. BENNETT, 
Vicarage, Frome. 

56917.]—Plaster Ceiling Oentres.—Plaster 

850 fk run into moulds made of plaster or 
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eee (glue), according as the pattern is plain or 
tricate. If he will advertise his address in the 


sale column, I can refer him to a firm doing splendid 
work.— BARIUM. 


456918.]I— Gas Engine.—The most economical 
dimensions for a two-man non-compressing engine 
cylinder would be bin. bore and 12}in. stroke, 
assuming that it was run at about the speed of the 
n The fly wheel question is more complex, 
and I should want to know if your proposed engine 
was to be with the piston below the crankshaft of 
the horizontal type, or with the cylinder above the 
crank. I will, on hearing from you, give size and 
weight suitable.—Invicra. 


988 7 — Heat for Workshop. — Just a 
problem 1 have long tried to solve for myself. The 
nearest approach to it was a plan I tried of a cast- 
iron tray or stand on feet to hold coke, broken 
small; at the back was a spirit lamp, the large 
brush flame from which was directed, with the aid 
of an air blast, on to the coke. In two or three 
minutes I had a little fire capable of heating small 
tools, or drills, &c. ; whilst for brazing it was very 
handy, although it burnt a lot of spirit. I also had 
a somewhat better plan of using with the same 
forge arrangement, and using the meth. spirit in 
the form of spray with the air blast. It certainly 
was better, and after the coke was incandescent the 
irit was shut off and the air blast alone used. 
ould this suit you ? —Imvicra. 


(56925.]—Draught in Chimney.—I have heard 
persons say the same; but, in my opinion, the 
matter is a ridiculous fallacy. The reducing the 
area of the chimney would, in very rare instances, 
increase the draught when the chimney was largely in 
excess of the grate area; but such cases are very rare, 
and I would advise you to look for and remedy the 
matter at the point where the cause really is. Now, 
as I have not seen the boiler, or in default of any 
other data, my opinion would be that the setting of 
boiler was in fault, or that part of the fiue area was 

ed up. If your boiler was a tubular one, then 

ce would be otherwise ; but from the 

te surface I should presume it was not. Either 

ere is an obstruction in the fiues, the flues are 

badly built, or the products of combustion are 

0 so much that the ascensional power is 
insufficient.— INVICTA. 


[66928.]-—Re-silvering Mirrors.—It is not 


the 


worth the trouble, nor can you do them as cheaply | Zar) 


as you should be able to get them done—I mean 
making up solutions and other matters that will 
cost you far more than it is worth. You would 
need quite a small collection of a 


as 

well. A far rapi way, but one equally needing 

33 is the silvering with mercury and tinfoil.— 
NVIOTA. 


[56931.]—Bearing Grease.—I cannot say any- 
thing about the twopence a pound,” because ob- 
viously the cost of the grease will depend on the 
prices paid for the raw materials. I give two 
recipes, because ‘‘ bearing ” is not exactly a 
definite term. Tallow, 8lb.; palm oil, 1 panon 
mineral oil, 1 gallon ; plumbago, llb. Melt with 
heat in a vessel in the open air (to avoid fire) and 
mix thoroughly. A commoner grease is made by 
dissolving half a pound of soda in a gallon of water, 
to which add 4lb. of tallow, 6lb. of palm oil, and a 

on of mineral oil. Melt as before and mix 
oroughly.— Essar. 


56932.] — To M. I. O. B.“ — Thanks to 
“A.S. L.“ for oe me to a very interest- 
ing problem. Geometrical problems, involving the 
use of the integral calculus give such neat results 
that it is quite a pleasure to work them. If we 
draw a circle to represent the section of the sphere 
ee centre, then draw horizontal and ver- 
tical eters for the axes of z and y, and two 
parallel lines equidistant from the axis of z to 
represent the boundaries of the hole bored through 
the sphere, we have our figure complete, the axis 
of the hole being thus the axis of z. Call the 
radius of the sphere a, and the radius of the hole r. 
The hole may be considered a cylinder with fiat 
ends, with segments of the sphere added to each 
end. The volume of the former will be 
22 ra V:; and for the segmental ends 
We must have recourse to the inte calculus. 
Suppose the circle to revolve round the axis of æ, 
the volume of the solid so generated will be repre- 


sented by ft J dz taken within certain limits. 


Now, the equation to the circle, the origin being at 
the centre, is * = a? — z". Substitute this value 
of y* in the above expression and integrate, and it 
will then become (= — 5 Now, as we 
only require the segments at the ends of the hole, 
the limits between which one of these segments lies 
will be (measuring along the axis of 2), 
4/2? — r* and the radius of the circle or a. Sub- 
stitute firat one and then the other of these limits 
for æ in the last expression, and deduct one from 
the other, and we will then have an expression for 


the volume of one of the segments. hunpiy this 
by two, and add to the volume of cylindrical hole 

ven above, and we thus obtain an expression 
or the volume of the substance bored 
out. This, by the conditions of the problem, 
is to be equal to half the contents of the sphere, or 


274" The equation is too long to print; but from 
it we find that — 


As a is 6in., r will be found to be 3:648, nearly. 
Now, a8 the coincidence mentioned. The 
side of the pentagon will be 2 a sin. 36°, and the arc 


will betar, add these, and divide by two to get 


the arithmetical mean ; this result should be equal 
to twice the value of r given above, if it were not 
amere coincidence. Let us see whether this equa- 
tion will hold. Solve it for 7, and we find that r 
will come out = 3'144, instead of, as it ought to be, 
3°1416, showing that it isa mere approximation ; 
besides, sin. 36° can be expressed in terms of various 
roots of certain numbers, so we get x equal to an 
exact expression involving various square and cube 
roots, whereas 1 is only capable of bein 

by an infinite series, at least, so I iovo. The 
second part of the query contains an interesting 
statement ; I have tested it, and find it quite correct. 
-N. I. C. E, Bath. 


156933. — Mechanioal.— The dioramic change is 
produced by painting on the back of the front scene 
with transparent colours. Gas lights are placed so 
that when those in front are turned down, those 
behind are turned up. I would, however, wish to 
strongly advise you not to arrange your scenes to 
wind up window-blind fashion. I have seen at 
least one good diorama entirely spoilt by this plan. 
—Invicra. 

156933. — Mechanical.—A beautiful theatrical 
effect I have seen of a winter scene changed in- 
stantly into a summer landscape by the Appropriate 
tints being fiashed upon it by a powerful magic 
lantern. To change a day effect into a night scene 
I would paint on semi-tran t cloth, and illu- 
minate from the front for day and from the back 
for night. Buildings and solid objects being painted 
solidly to be opaque to the latter, the moon and 
coloured lights being arranged behind in the neces- 
itions, by graduating the opacity of the 
painting of clouds and distances pretty effects 
could be introduced.—HamMER. 


Bengal Lights.—It is well known that the 
compositions of the coloured Bengal lights are 
dangerous on account of their spontaneous inflam- 
mability, and it is well therefore to publish here 
the results of Thoerner’s investigations on this sub- 
ject. According to Thoerner, only perfectly pure 
chemicals should be employed, especially when 

tassium chlorate is one of the constituents. Frio- 

ion, shock, and heating increase the danger. The 
int of inflammation generally changes by and 
mes lower, so that the danger increases with 
age. The addition of lycopodium does not in any 
way diminish the danger, as has been stated by 
some. White. -- Potassium nitrate 24, washed 
flowers of sulphur 7, arsenious sulphide 2. II. 
Potassium nitrate 4, fiowers of sulphur 2, anti- 
monious sulphide 1. III. Potassiam nitrate 16, 
sublimed sulphur 8, flour 3. IV. Potassium nitrate 
36, sublimed sulphur 7, antimony 12. Va 
Potassium nitrate 8, antimonious 8 e 1:6, 
washed fiowers of sulphur 2°56. VI. Potassium 
nitrate 12, washed flowers of sulphur 3, antimony 2. 
White (theatre fire, poured out loose).—I. Potas- 
sium nitrate 72, sublimed sulphur 12, antimonious 
sulphide 12, arsenic disulphide 8, shellac 1. II. 
Potassium nitrate 32, sublimed sulphur 8, antimo- 
nious sulphide 12, red lead 11. Yetlow.—I. Sodium 


nitrate 24, arsenious 19 pe 2, sulphur 7, anti- D. W 


mony (crude) 2. II. Potassium nitrate 16, sulphur 
4, flour 16, amber 4, pine resin 3, pitch 4. III. 
Sodium nitrate 6, sulphur 1, soot 1. Blue.—I. 
Potassium nitrate 16, antimony (crude) 8, zino 7. 
II. Ammoniacal copper sulphate 2, potassium 
chlorate 4, sulphur 1. III. Potassium chlorate 3, 
mountain blue 1, sulphur 1. /tolet.—Potassium 
chlorate 49, sulphur 25, precipitated calcium car- 
bonate 20, black oxide of copper 6. Red.—I. 
Potassium chlorate 5, strontium nitrate 16, arsenious 
sulphide 1, sulphur 2, soot 1. II. Potassium nitrate 
5, sulphur 2, antimony (Regul.) 1. III. Strontium 
nitrate 20, tassium orate 2, sulphur ö, 
antimony (crude) 0:5, charcoal 2. IV. Strontium 
nitrate 48, flowers of sulphur (washed) 9, pulverised 
charcoal 2, potassium chlorate 8. V. Strontium 
nitrate 6, washed flowers of sulphur 15, charcoal 
0:5, potassium chlorate 0°5. 


AN experiment was made recently in Birmingham 
with a new fire- escape, manufactured by the Bir- 
mingham Fire Brigade, from the design of the 
superintendent, Mr. Tozer The escape is in the 
form of a canvas shoot, but, unlike all others, 
it is inelosed to within 10ft. of the ground. It can 
be firmly fixed inside the window in a few seconds. 


UNANSWERED QUERIES. 


. The numbers and titles of queries which remain unan. 
swered for five weeks are inserted in this list and if wilt 
ununswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can Jor the benefit of their fellow contributors, 


Since our Jast, James McCash Govan has replied to 


56591 
; China for Oil-Painting, p. 178. 
- Green’s nomiser, 178. 
. Electro-motors, 178 
- Eoameliiny. To Mr. Lancaster, 171. 
- Brass Plate, 178. 
. Hot-Air Valve, 178. 


. Warneris g, 179. 
Dynamo, 179. 
Violoncello, 179. 
. Winnowing Machine, p. 267. 
To Ostrich Feather Bleachers, 267. 


56647. Spring Jack, 267. 

56649. Jo Sigma, 267. 

66662. The No ham Caves, 267. 
56668. Iron Pla ing Machine, 267. 
58664. Dynamo, 267. 

66665. Strad. Model Violin, 268. 
56670 


Groynes, 268. 

Carbonado, Bort, Diamonds (Gems), 268. 
Induction Coils—Vertical Plan, 268. 
Magneto Machine, 268. 


QUERIES. 


[56935.]—Choke Damp.— What is this !—Laver. 


(56936.]}—Patent Law. Does the amount for bring- 
out a patent vary according to the invention, or under 
the 1884 Act, isit a uniform rate ?—Laves. 


156987.]J— Tons Measurement.— What is meant by 
tons measurement of a ship !—Lazuvzs. 


(53988, }— Electro-Magnet. — Would some kind 
friend be so good as to throw some light on the follow 


ture.—I was of constructing 
a small mode) of a Siemens dynamo, but was at a loss 
about what armature to use. I do not understand a 
Siemens armature. Could one of our electrical readers 
tell me if a laminated armature with four sections of 
wire would suit? An answer ob — 
ACCUMULATOR, 


(66910.]—Am-meter.—Could one of our electzica 
readers give me a sketch and description of a simple but 
effective am-meter, indicating up to about 10 amperes: 
An early answer will oblige.—AccumULATes- 


[ponil Noyo] Clock.—To “ Gannisox Gussen.” 
I iatend making for my own use, one of your novel 
clocke, from your description (letter 24327) ; but would 
like to ask whether I ceuld substitute a brass bowl 
instead of china ! If not, would an ordinary white 

besii reo with a stand to it, or must it be flat-bottomed 


[56999.)— Arma 


[56942.]—Electro-Magnet.—I took a piece of soft 
iron about 6in. l 


them of course. On no 

much magnetism as would lift an ordinary sewing needle, 
even with the machine going at high rate of speed. The 
machine is in excellent condition. Is the electric bell not 
rung by a similar machine? What is the matter !— 


1869 18.)— Engineer's Book-Keeping. — Being 
rime-cost clerk in a large engineering firm, will someone 
be good enough to inform me as to whether there is a17 
standard of profi for time, and material for (1) new 
work, and (2) repair jobs;—class of work, soda water 


m ery.—JOoHN WHITE. 

[66944.] — Solubility of Oarbonio Acid. 
Would some of our chemical ers kindly state 7 
solubility of carbonic acid, in different strengths 0 


hydrochloric acid !_—Lynrox. 


[56945.]— Clarionetta. Oboetta, or Bussoonetta. 
— Will any musical friend say if the above, in form of an 
ordin ey board, played as harmonium, are as power 
ful, and exactly the same tone as the instruments 9 5 
ate intended to represent, and where they can 
obtained !—Coxpvcror. 


56946.]—Clock Springs.—Can any of our readers 
leer ae what is the strongest spring I can get the 
same as clock springs 1— L. BaLpwiy. 


as .—I about to 
(86947.] - Rotary Hair Brush at 2 


make a rotary hair brush. at . 
what cost) of bristles to be used 1—A. J. B. 


56048.|—-Gas Producing Apparatus. WII 
eine kind correspondent to the E. 25 inform me 92 
to make a gaseline gas generator, for a small gas ak ’ 

| or is there any oilegas apparatus that could be fi 7 8 
as cheaply, producing as good or bett ar gas! ADY 


Jovy 3, 1885. 


mation on the above that will help an amateur, will be 
thankfully received by—Gasxovus. 


(5649.J)-Manufacture of Aluminium.—Will 
any of oar chemical correspondents, kindly my in a few 
words, what process is now used for making aluminium : 
Is sodium sti)! used in the manufacture, and from what 
eompound of aluminium is the metal obtained ?— Ex- 
Gasaison GUNNER. 


(56980.)—-Hat Lining.—I have a hat, the leather 
lining of which stains my forehead a brilliant yellow, 
especially when I get warm. The hat is of good quality, 
and cost a good price. Can anyone tell me how I can 
prevent the stain coming off, by doing something to the 
leather !—Sarraox. 


[66951.|-Dynamo.—To Mn. Borrowsg or W. H. E.“ 
— I have a dyuamo, of which the following are 
particulars :—Upright fleld-magnets, cores for winding 
Are, each, Shin. by 44in. by lin.; pole pieces are 64in. 
by 8in. by Zin.; and each covers 3 the circle of armature, 
e armature is an iron drum, Gin. long, by jin. diameter 
and the metal is jin. thick. The curve in magnet poles, 
is Zin. diameter, so there is }in. space between armature 
drum and magnets for wire. I purpose winding it similar 
to Biemens armature, that is longitudinal coils, enveloping 
the drum, and connected to a number of segments on 
cummutatur. Will you please tell me the number of 
segments, size of wire, or how many fine wires in 
parallel will best suit the armature for low resistance, 
as I have decided to make it a shuot machine? Also 
what size wire for the magnets, of which I think I can 
get 12lb. on each limb! I should like the E. M. F. to reach 
20 volts.—CakmrorTH. 


[5692.] — To F. R. A. S.“ — Will F. R. A. 8.” 
kindly give the variation at the present time, of the 
magnetic meridian, from true north at a place in East 
Yorkshire, latitude, 58° 58’ 58” N.; longitude, 0° 21’ 17“, 
West? Also the variation at the same place four years 
ago.—STaerTGatTE. 


(66953.]— Boracio Acid.—What would be the best 
roportion to use to prevent jam fermenting ?— 
YNTOR. 


156951.]— Boiler Query.—Will any kind reader in- 
form me what thickness of brass or copper sheet is requi 
for a model steam boiler 12in. long, ŝin. diameter, riveted 
to stand a working pressure of 8 lb. per square inch? 
The boiler to be horizontal, with a fire-box oval, Gin. 
through by bin. wide, brain. deep ; and what thickness 
of metal for firebox ? There will be tubes continued to 
the end. Is the pressure equal all over the boiler ?—A. 


[56955.]—Photography.—I possess one of the Lan- 
easter's Merveilleux 4 photo apparatus, and I shall be 
lad if any kind reader will assist me by answering the 
ollowing questions! lat, Can I take negatives from a 
wet plate with it as well as the dry plate ?—if 80, please 
say what are the chemicals used for it, and how they are 
used! The reason I ask this is, because I find the dry 
plates take so long to develop and fix, and the negatives 
o not show up so nice as those the street photographers 
do, as they get them out in a short time, and can be seen 
much clearer. I presume good copies can be taken 
from them.—A. 


ee = team: Te preesure of steam in a boiler is 
0b. by the gauge? What will be the sensible tempera- 
ture and the relative volume! Show how you get 
the temperature from pressure. A locomotive with 
coupled driving wheels 5ft. diameter and two cylinders, 
17in. diameter by 20in. stroke, is worked at a pressure of 
120lb. per square inch; how many tons could be drawn 
by it on a level road at 25 miles per hour 1—FnxD A. 
OBINSON. 


E ip sary Bearings.—A slight accident to my 
cycle, occurring a few days since, obliged me to take 
eff ana open the peeking made by one of the leading 
firms iscountry, when I was much surprised 
to find one of the balls completely ed to small bite, 
and the remainder worn down to half-size. A friend, 
who is a skilled mechanic, told me that the balls, which 
had been in use for two years, were not steel as . 
— dut only good q iron well case harden 

e easily filed them upon trial. I write this in the 
interest of all cyclists, and shall be glad to see a reply 
from someone who is not a manufacturer. Iam simply 
stating facts when I say that all the builders of bicycles 
and tricycles say that all balls are best cast steel.— 
Szcuxpvus Haun ULLI. 


L56958.) — Microscoptiocal.—I have an eye of a beetle 
repared to show multiplied images. What power must 
use, and how arrange the microscope and apparatus, to 
show these multiplied images? At present I can only 
see the hexagonal facets of any particular— Err. 


[56059.]—Castings.—Having had serious trouble 
with our castings, 1 should be glad if any of your readers 
could est the cause. Most of our work is light, and 
has to be turned and shaped all over; consequently, if 
ot clean, has to be thrown away. When the castings 
leave the trimming shop they show marks like dirt or 
small coke (mostly in the top of the casting) which, when 

or ped, go into small holes about the size of 
peas. If any of goar readers could suggest a cause no 
doubt a cure could be found.— Founpry. 


.5€960.]—Riparian Rights.—I have a boat 12ft. 
long, which I wish to use on the river Ouse (which is not 
a navigable river). Owing to disturbances by ple 
who fish, and threats of prosecution for trespass, I wrote 
to Earl Spencer, who owns land on one bank, and the 
reply from his secretary was that I might go—he could 
eee no objection; but about a week after, I received 
anotber letterto say that as one of the tenanta objected 
to boats on the river, he must say no. Now what I wish 
to know is, can I be y stopped from boating, if I 
keep in the middle of the river, and only land where 1 
have leave sotodo? Your kind advice in this matter 
will greatly oblige—O. J. R. 


{56961.)—Boating.—In the experience of our readers, 
has anyone seen any invention or contiivance for pro- 
pelling a small boat, either by puddle wheels or screw, 
am m similar manner to the tricycle, either by feet or 
hands? Ihave a good deal of travellirg along a small 
liver, and it seems strange to me that some mechanical 
Arrangement cannot be contrived and attached to a small 
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boat capable of carrying say one or not more than two 
persons, and by which they could travel easier and 
quicker than walking or rowing, and without the bother 
or waste of time as in a steam yacht. It would, of 
course, be no use unless one person could manage it, and 
unless it was much quicker and easier than walking or 
rowing. Perhaps some of our readers could assist me.— 

QUA. 

(56962.|—Legal Telephone Query.—A person, A., 
possesses a telephone with transmitters all complete, 
connected between his works and office, but at the present 
time out of repair. Can a person, B., a working elec- 
trician, supply the man with wire, cells, or any- 
thing that may be required to place same in working 
order without infringing on any patent! When A. had 
the instrumente fixed by a telephone company. he 
purchased the same, and paid the Royalty, so that they 
would be his own—he bought straight off. Having done 
eo, he has to repair them at his own cost. An early 
answer will greatiy oblige two old readers of this journal. 
— TELEPHONE JACK, 


[56903] Engine Flywheel.—To “J. H.”—I shal) 
be much obliged if you will give me dimensions of fiy- 
wheel for a horizontal engine, cylinder 4iu., stroke bin., 
designed to run about 250 reve. per minute, presaure in 
boiler 791b., steam ports 2in. by 5-16in., diameter of 
crankshaft ljin. ?—R. N. 


(56964..-Steam Blowing Fngine.—Will some 
kind reader of the E M.“ favcur me with a description 
of a stexam-engine as used for blowing air in the Weldon 
manganese mud process? Also, what ia the advantage 
of having one which condenses her exhau-t steam, as 
against one whose exhaust escapes, and which is the 
best book to purchase for information about steam- 
engines, pumps, &c., and oblige a- Curmist. 


(56965./—Blasting Powder. — Will any corre- 
spondent kindly tell me what the explosive force of 
blasting powder, such as is used in coal and other mines, 
is equal to? Say what pressure per square inch per 
ounce (or any given weight of powder), is exerted at the 
moment of explosion ? Exquisss. 


[66966.]—Australia.— Will someone who has been to 
Australia by the Cape at this time of year, kindly inform 
what I had better take in the way of outfit, for the 
voyage, there and back in a sailing ship? I have been 
told regatta shirts are the best shirts, what should they 
be made of ! Are duc (canvas) euits worn by passengers! 
Any advice will be thankfully received. Please mention 
idea of quantity.—A Sick Mrcuaxic. 


[56967.]— Deafness —Will any medical reader of the 
“ E. M.“ kindly give me his advice on the following case ! 
A polypus has been in my right ear for ten years, and was 
extracted about seven years ago, by a local doctor. Since 
then it has not materially improved, and I cannot hear 
with it half so well as the other, although I hear s great 
deal better with it sometimes, when the wax dries a 
little. ‘Ihere is a alight discharge of humour coming 
from it now, especially when I catch cold. I have been 
with two doctors to examine it, and they say there isa 
small hole in the drum. I have heard of false or aiti- 
ficial s, will one of these do me any good !—if so, shall 
epim to know what they cost, and if it is neceseary to 
undergo an operation to fit it in! ISshall be glad if any 
one using it, will give his experience of it. My age is 26 
years. I shall feel deeply obliged to any who will give 
advice on the query.—IoLo. 


[56968.] — Ohlorophyll. — How is chlorophyll 
ext from vegetable substances! What is its 
chemical composition? Has it ever been produced 


synthetically ? The names of any treatises or books 
bearing on the subject will much oblige.—Boranisr. 


(56969. |— Hydraulic Ram.—I have one of these 
machines, through which a large quantity of water is 
supposed to pass, and a emall quantity of the same water 
to be forced to a considerable height. It has two la 
valves, whose normal position is open. I understand the 
principle of the action to be, that when a quantity of 
water from a given head is passed through the machine, 
the sudden closing of these valves causes a momentary 
excessive pressure in the machine, due to the momentum 
of the fal ng inlet water, and that this is utilized to 
force a small quantity of the water up a pipe to a con- 
siderable height. What I want to know is, why these 
two large valves do not remain permanently closed after 
tke first rush of water? In the machine I have, there is 
nothing but the weight of the valve itself that tends to 
reopen it when once closed, and I cannot see that if the 
valve be light enough to be overcome by a small head of 
water, it will not be too light to reopen automatically 
under a larger head. If any correspondent who is better 
acquainted with these things than I am, will kindly 
enlighten me, I shall feel much obliged. I know the 
general principles of the machine, but want to know if 
the weight of the valve must vary according t) the head 
of water at which it is required to work.—A MLTIxo 
MxrcHaxic. 


(56970.)-To Mr. Bottone.—I am making a small 
dynamo from castiugs, which I was told by maker were 
80 candle-power. It has 51b of 22 wire on F.M., and Alb. 
on laminated armature. Will you tell he required speed 
to drive it, to obtain its full power? Also would the 
current be dangerous if it was sent through human body! 
ve is the number of volts it is likely to work at ?—P. 

. YATES, 


(56971.|- Insects in Telescope.—Can any one of 
the numerous readers of the E. M.” recommend a remedy 
to prevent earwigs and other maects—but especially 
earwigs—from getting into the clockwork, and other 
p-rts of an equatorial refractor, moun ed on an iron pillar 
stand! Felt saturated with crude carbolic acid, and 

laced round the footof pedestal, has been recommended, 

ut its staining qualities and odour render it very 
objectionable. Keating’s insect powder has been tried, 
but it seems to have no effect on earwigs.— L. M. 


[56972.) -Watchwork.— Seeing in last week's E. M.“ 
that C. A. W.” kindiy offers to give intormstion in the 
way of watch jobbing and finishiog, perhaps he would be 
so good as to help me a little in the matter of steel polish - 
ing. Tho' I have been six years in the trade, I have never 
been able to run against anyone who could do this 
properiy or tell me how. What I want is an exceedingly 
high polish, such as one sees in the good old work, Iam 
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not a very old reader of the E. M, but bave never 
seen anything on this subject. If C. A. W.” will kindly 
atep in, he will, I believe, oblige a good number of 
readers, and certainly—EscareMentT. 


66973.]}—Dynamo.—To Mr. Botrorr on W. H. R. 
have made a dynamo same as described by you in 
1007, only ina smaller size. The F.M.s are léin. high 
over all, the pole pieces being Sin. high. and the arme 
Sin. high; the arms are wrought iron Ii in. thick, and 
the pole pieces are of cast iron Sin. high by 3in. wide. 
The armature ia made the same as that described by F. 
Walker in a back number, being composed of 80 pieces 
of soft sheet iron and wound with 241b. of number 18cc. 
wire, in four sections, 100z. of wire in four layers on each 
arm, and the fields are wound with 10lb. of 16e. wire. 
Will you kindly say what the lighting power will be, 
and at what speed to drive it at, and what the E. M. F. 
will be in volte, and its resistance in ohms, and how 
many ampères of current it will give? How many 20 
cp ps it will light well, and what resistance the 
lamps are to be!—Execraic Jor. 


(56974.]—Boiler.—To “ Invicra.”—I have mado a 
boiler to drive an engine, the cylinder of which is 2in. 
bore and 341n, stroke; the boiler is made of jin. sheet 
copper, single riveted, wi h one 3}in. flue in the centre: 
the height of it is 3ft. and the diameter is 14in., firebox 
1ft. high. Will you kindly say if it is a suitable size, 
and what is the safe working pressure, and if it will 
want stayi I want it to drive adynimo with ; the one 
that Ihave described in this week's E. M. Any ad vice 
will be thankfully received by—Etxrcrric Jor. 


([66975.)] — Mineral Springs in and near 
London.—Can any correspondent give me any informa- 
tion respecting these! Oue reads of Beulah Spa, Nor- 
wood, Kensington, Barnigge Wells, Epsom, &c., and I 
wish to learn whether they still exist, and if so, where 
they are still to be found ? ‘Lhe chiracter of the water, 
whether saline, alkaline or chalybeate, could also perhaps 
be mentioned.—A. 8. 


(56976.]—Water Meter.— Wo have a water meter 
where I work—itis Kennedy’s patent, and when there 
is no water using the meter knocks about every fifteen 
minutes, so there must be some leakage in the pipes. 
Could anyone say how many gallons goes every knock ? 
The meter reads from ten millions to thousands. Also, 
the best method of finding the leakage, or whether it is 
worth seeking? I cannot find the size of the meter, but 
the feed pipe is 4in. outside diameter caet irou pine 80 
5 it will be gin. at least. I hope someone oblige 
—ANXxI0US. 


156977.]— Load on Short Span.—(1) To carry a 
load on the centre of a short span, the following three 
forms of beams are proposed :—1. A bar (in. deep and 
ain. wide. 3. A bar 3 Sin. diameter. 8. A bar 8'6in. 
square. Which is the strongest of these, and what are 
the relative strengths of the three? Would some 
reader help me with this question ?—A. B. 


[58978.]— Engine Query.—A_ slide-valve has to 
eut off steam at } of stroke, and ite opening for steam 
is to be ljin., the lead of the valve is to be jin. Find 
the stroke of the valve, and the angular advance of the 
eccentric ! You may neglect the obliquity of the connect- 
ing ae state in general terms what iteeffect would 


(66979.] Model Locomotive.—1. Can a boiler of 
the following dimensions be relied on to drive an engine 
with a pair of e jin. diameter by Ii in. stroke? 
Length of barrel, 6in. ; diameter of barrel Length 
with firebox 9in. ; crown of firebox, 24in. by 23in., one 
flue lin. diameter, heating surface about 45in. 2. I 
should be much obliged by information as to the proper 
size of steam ports.— F. M. C. 


(56980. |—Electrioal.—I have made an iron bar upon 
which is mounted an iron core; upon the core is a bobbin 
of wire which does not quite touch the base. Upon 
passing a current of electricity through the bobbin it is 

ulled right on to the core till it touches the base. Not 
being acquainted with matters, perhaps some 
reader can explain this and oblige- GLonoinr. 


[56981.)—-Preparing and Mounting Small 
Sxkeletons.—I wish to know if any reacer of the 
“E M.” could give any information on the above subject ? 
I have seen it sta that ante are very useful in re- 
moving the flesh, but living in town I cannot avail myeelf 
of their services. If any reader could recommend any 

reparation to remove the flesh, without injuring the 
Bones; and give any information as to whetber they re- 
quire anything to preserve them, and make them white, 
and a few hints on mounting them—how the bones are 
held together, &c.—is would greatly oblige--G, H. Con- 
BETT. 


(66982.] —Ball-Room Floor. — The cpinions of 
readers are asked as to the best material, and best way of 
laying a ballercom floor. It is required to be first-rate in 
every way. Is an oak floor, well waxed, better than a pine 
floor, grooved and tongued, and planed smooth ? Would 
sti ips of rubber laid on the joists as a bed for the floor- 
bonds be an advantage, if elasticity is considered a 
desideratum, or would a solid, well- waxed, hard wood floor 
de better, considering that it is to last? Can any reader 

iveexamples of really good floors that can be seen in 
ndon !—TERPSICHORE. 


Every Workman connected with the Building 
Trades requiring a Situation should advertise in “THE BUILD- 
ING NEWS." published every FRIDAY, price Fourpence, at 332, 
Strand, Loudon, W.C, 


“THE BUILDING NEWS” is the Principal Journal repre- 
senting Architects and Builders. and has the largest circulation of 
any Prof ensional Journal in the kingdom. 


Reery Workman should insist on seeing “THE RUILDING 
NEWS" every week at his Club or Coffee House. He will find 
more “ Lista of Tendera"’ for new work im it every week than in 
any similar paper, and can thus judge where work is likely to be 
hird. He is also specially invited to make use of Intereommunſos- 
tion if he wants to know anything about his trade; to write to 
the Editor if he has any OK arios to make, and to advertise in 
the paper when he wants work. 


The charge ‘or Advertisements for Situation ta Cno Shilling 


for 
Twenty-four Words, and sixpence for every Eight Words after. 
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ANSWERS TO CORRESPONDENTS. 


— —— 


% All communications should be addressed to the EDITOR 
of the EudLisn Mecuanic, 883, Strand, . C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
7 page illustrations on separate pieces of paper. 2. Put 
to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. No charge is made for inserting letters, 
or replies. 4. Letters or queries as for 
addresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
sach information, cannot be 3 except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
bear and the names of correspondents are not given 


%“ Attention is especially drawn to hint No. 4. The 
devoted to letters, queries, and replies is meant for 
general good, and it is not fair to occupy it with pe 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selv es, lead to replies which are. The Bixpenny Bale 
Col o mn“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


BACK NUMBEBS. 

We receive so many queries asking for directions how to 
make many instruments and appliances which have 
been fully described in back volumes that we have com- 
poea a 1 WOO WO gr edna ID tol ay A 

tervals, of those most frequently sent, and as the 
numbers are still in stock, new subscribers should con- 
sult the list before sending their questions. 

Batteries: Nos. 741. 


Electric machines : 


Lacquers: No. 866. 

Pattern Making: Nos, 988, 941, 948, 945, 948, 950, 952, 
964, 965, 956, 958, 960, 962, 968, 965, 960, 973, 974, 978, 
1 90 908, 905, 996, 1,000, 1, 001, 1,008 1, 004, 1,006, 

7 94 0 ù 

Bilver-pla : No. 880. 

: Nos. 606, 747, 865. 
Varnishes : 478, 619, 675, 691, 728, 775. 


The follo are the initials, &o., of letters to hand up 
to W y evening, July lst, and unacknowledged 


J. Puacz.—Jabez Francis.—J. B. Brown.—W. I. Chad- 

wick.—J. Devey and Co.—N. G. Wilcocks.— H. Trick. 
—E. E. Brown.—C. Birchall.—J. Pickles.—G. Crows- 
ley.—J. anh YA a S. Culley.— W. C. Crick. 
— W. H. P.— e C. G.— E.C. J.—An F. ° A. 8.—Young 
Firer.— W. B. Franks.—B. F.8.—T. J. Murday.— Bac- 
chus.—Telephone.—J. Myles.—Carbonado.— Libra.— 
One in the Wilds of Wales.—Experience.— K. J. Tar- 
rant.—S8. R. Elson.—F. M. Rogers. 


Asrenisx. (It isa very useful work, because it is the 
only book devoted to the subject. 2. There are none 
which deal with the practical details of the larger 
machines; but there is The Dynamo, by 8. R. 
Bottone, which gives full directions for 77 4 amal 
machine. It appeared in Vols. XXXVII.— ) 
—ÅMATEUR. (Yes. Try the dealers in hives.) — Noviox. 
(r das it off with glasspaper, and paint.) — Loconorivx. 

It has been d many times so recently even as 
p. 293.)—Rusric. (Probably to carry a photographic 
camera. We presume it is a refractor, not reflector.“) 
—Loxawortu, Manchester. (Lou mean the foot- 
warmers, we presume—metal cases filled with hot 
water, or, on the L. and N.W., with acetate of soda, 
which is liquefied by heat, and as it slowly cools and re- 
crys gives out the heat it has absorbed.)—J. R. 
(Bee the indices of many back volumes for references to 
a variety of flying machines. Make a calculation as to 
the power required to lift the weight, and then endea- 
vour to ascertain whether a man can exert it; that is 
where the defect lies.)—Azromaut. (See previous 
reply.)—A. B. C. (It would be simply like putting 
them into a close-fitting swell-box.)—PHOTO-LITHO- 

GRAPHY. (See indices.)—G. M. CaLLENDER, New York. 

(Thanks for the 5 xr Pois, Booz A JE Suis. 

1 thanks. You will have seen that we reproduced 

tin the number for June 19.)—W. Garrritas. (If 

received, it has been attended to. See Hints No. 5. 

eae! 5 to on (Te aur. why 

an is not on Lisrox. e arrange 
ment will do, but it is better to drive the wheel direct 

without the intervention of —that is, drive by a 

delt on the wheel shaft.)—Avurocrars. (You must 
aploy an engraver to makethe wocdcut of signature.) 

—LIur CoLLAR. (See p. 445, Vol. XXV. Use four 

ounces of common wax to about two pounds of starch, 

dissolving the wax in boiling water, and adding the 
starch which has been previously rubbed down in cold 
water. Starch the linen twice, drying between.)— 

Musician. (Glue or paste. 2. Glair—that is, white of 

egg beaten to a froth and allowed to stand.)—B. 

Jacoss. (See the indices, where you will find refer- 

ences to several diagrams and illustrations showing the 

connections and the ment of the parts.) G. R. 

The secret is in the out of breath.” Take time, and 
on’t get out of breath. See pp. 5, 34, Vol. XXXVII.) 
—A New Reaves. (Hawkins Treatise on the Teeth 
of Wheels” is a useful work.)—H. O. C. (Lac isa 
resin which exudes from several trees when they are 
punctured by the lac insect. The shell” distingu'shes 
it from stick-lac and eeed-lac.)— Carino. (We know 
nothing of the Association, and hardly advise you to 
trust them with the P.OO. You might send one 
payable ten days after date, and stop payment if it 
turns out wrong.)—Samuszi.Haion. (For the present, 
as you have seen, we have had enough about the 
matter. If, 5 have made your experiments 
you care to em . we will 
insert it. We should be glad of the description of the 
incubator.)— T. C. CLARKE. (Both are good at the 
So prices—if anything, the flrot named is the 


cheaper. 


CHESS. 


— —— 


ALL Communications for this department 
addressed to J. Pixnox, Langley House, Dorking 


PROBLEM DCCCCXLVI.—IpExx. 
Black. 


ht Mts te 
LLIN 
ZARA 
. 4 


UY ARIN 
22 A 


, 


. ZuM 


White, [9+8 
White to play and mate in three moves. 


SOLUTION To 948. 


White. Black. 
1. Kt-Q4 1. Anything 
2.Q-B8 2. Anything 
3. B-Q Bs mate 


NOTICES TO CORRESPONDENTS. 


Coanxor solutions to 948 by G. T. Stringfellow, E. 
Stanley Follwell (most enjoyable), and V. B. Pochin ; to 
944 by Rev. W. Anderson (Ol Homey): and V. 8. 
Pochin, E. Stanley Follwell (delightful), R. A. Bennett, 
H. Culmer, F. A. Vincent, and A. B. Olver (poor). 


8 To ey A. 8. Olver 5. B. 8, i Pbk? Oise 8 
treetgate (very pretty), B. 8, F. cen . B. 
Pochin, and Rev. W. Anderson. ý 

V. S. P.—The tourney will be concluded jin about two 
months. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


5s. 6d. for Six Months and ils. for Twelve months, Post Free to 
any pect the United Kingdom. For tho United States, 13s ,or 
3 dols. 756. gold; to France or Belgium, 13s., or 16f. Oo. ; to India 
(via Brindisi), 158. 24.; to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent ont of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
4d. each to cover extra postage. 

Messrs. JAMES W. QUEEN and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised te receive subseriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post free The copies 
will be forwarded direct by mail from the publishing office in 
Lendoa. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vols. IV., VII. XXVI., XXVIII. XXX. XXXIL, XXXIII., 
XXXIV., XXXV., XXXVI., XXXVII, XXXVIII., XXXIX., 
and XL., bound in cloth, 7s. each. Post free, 7s. 9d. 


All the other bound volumes are out of print. Subscribers 
would do well to order volumes as soon as possible after the con- 
clusion of cach half-yearly volume im February and August, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 24d. cach, post free 
from the office (except index numbers, which are 3d. each, or 
post free, 3d.) 

Indexes for Vols. I., VI, VII., VIII., and IX., 2d. each. Post free 
21d. each. Indexes to Vol. XI. and te subsequent vols, 3d. each, or 
pot free, 34d. Cases for binding, Is. 6d. each. 


CHARGES FOR ADVERTISING. 
+e œ. 2 6 


Thirty Words as oe ia ee 
Every additional eight words 255 ia aes æ 0 6 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph advertisements One Shilling 
rline. No frent page or paragraph advertisement inserted for 
eas than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN-—for 
s. 


e e g. 


Twenty-four words Gs “8 8 és +. 0 
Fer every succeeding Eight Words 0 


ADVERTISEMENTS in the SIXPENNY SALE POEET 
s. å. 


Sixteen words aye s ae Le 
For every succeeding Eight words . © 6 


% It must be borne in mind that ne Displayed advertisements 
cam appear in the“ Six penny Sale Column.” All advertisements 
must be prepaid; ne reduetion is made on Lid ipa insertions ; 
and in cases where the amount sent exceeds e Shilling, the 
publisher would be grateful if a T. O O. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps), may be 
sent where it is inconvenient to obtain P.O O's. 


Tho address is included as part of the advertisement, and charged 


or. 
Advertisements must reach the office by 1 p.m. on Wednesday, to 
insure insertion in the following Friday's number. 


Holloway’s Pills.—Easy Digestion.— These admir- 
able Fills cannot be too highly sppreciated for the wholesome 
power they cxert over all disorders of the stomach, liver, bowels. 
and kidneys. They instantaneously relieve and steadily work out 
a thorough cure, and in its course dispel headache, biliougnes«. 
flatulence, and depression of spirits. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from th 
uested to observe that the last number ef the re ae 


must be their subscription is paid will de forwarded to them ine PIII 
A wW remittanos 


rapper, asan intimation that a fresh 


is necessary 
it is desired to continue the Subscription. E of 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for the firs 
24 words, and 3d. for every succeeding 8 wo 


poor Value Odatga (cork or aiet iiai 
0 u entific es. 
Bcienos Depot, Chenies-street. near British diena. Established 


Telescope, 2}in. Reflector, two eyepieces, tripod 
stand, in oak case, for English made Air Gan, with pump oom- 
plete.—Joz Briain, Albert-square, Carlisle. ' 


Polishing Machine, foot-power, all iron, cost 
£4 10s. ; lot of tricycle and bicycle patie te bankrupt stock. Seen 
dy appointment. Exchange offers.—W. SxIrR. 


Youth's Tricycles (6), part finished. Exchange 
to £l each. Seen by appointment only. Particularsonestamp. 
—Addrese, W. Surrk. Bilston-road, Wolverhampton. 


„Knowledge,“ 1—122, in exchange for good Micro 
scope, Telescope, or Field Glass.— Address, Hron Caicutos, 1)’ 
Panmure-street, Arbroath. 


Exchange 54 or 56in. Bicycle, Carver's hollow spoke, 
dall bearings, for Lancaster's Tostantoereph una Accessories, or 
offers.—Faaxx Pzrzy, Mountnessing, Brentwood. 


Offer wanted. Bench Drilling Machine, iron groove 
wheels. chucks, drills, treadle, for model work.—A., 17, Peach 
street, Queens s Park Ésta „Harrow road. 

in exchange 


Twelve Bunsen Oells (quarts) offered 
for Rooks on Blectricity, or anything useful—J. W. G., Albert 
House, Haverfordwest, 


Tricyole, in perfect order, or 13. horse-power Gas 
Engine, or Pentaphone Lantern, perfect. Want immediately, 
good Engine and Boiler, suitable for steam launch.—T, P. 

napenaw, Enniskillen. 


What offers for “ English Mechanic,” Nos. 980 to 
908 of Vol. XXXVIII.. and Vols. XXXIX. and XL. complete, ur 
bound ?—F.1.Rarnuzgz, Sherwood, Nottingham. 


Patent Vuloantte Hydrometer, by Savigny, St 
James'-stieet, in case complete. Will exchange for good - 
F or Microscope.—Z., 49, High- street, Ding w 


Organ Bellows, Windchests, or small Harmonium, 
5 octaves, double al, complete except keys. Exchange for 
Tricycle, or in. Bicycle —W. Jounson, 18, Moxley, Wednesbary. 


Exchange 14ft. Rowing Boat for Launch Engine, 
about bin. cylinder, not particular about reversing gear. —Addrest, 
Tuos. Farsa, 209, York-strcet, Belfast. 


Horizontal Engine and Boiler, in good working 
order, cost £4 103., new, Tona zin. bore; engine bed, 1ft. long. 
Exchange Hall-marked Pedometer or offers.—B. HZwirr, l4, 
Melson-street, Luton. 


Declination Circle, 14 inches diameter: also Hour 
Circle, lain. diameter; both accurately divided in brass, with 
vernier for each; the circles are nearly new. What offers ?—J. 
Maagriorr, Fleckney, Market Harborough. 


Quantity of new Files and other useful Tools, useful to 
amateur or mechanic, What offers in exchange to value 387 
Yromuans, Waterloo-road, Uxbridge. 


What offers for Lancaster's 4-Plate Instantograph. 
complete.—J. T. SITA, Z, Sea Bank- road, Southport. 


200 Stereo Negatives, for same number mounted 
Objects for Microscpe, or Jaw Chuck. -M. Wauxra, Park View, 
Milnthorpe. 


52in. Bicycle, Invicta,“ new tyres, new lamp, roller 
bearings, complete. £4 ; 50 in same pattern. £3 ; aleo Have Dran, 
complete, £2; pair Smith's Bellows, new, £3. Offers. J. OLYE, 
Wall, Whitetable. 


A Splendid Double-barrel Gun, all complete, with ma. 
chines. ‘To be exchanged for a 4 or 44 centre Lathe. iron bed pre- 
Erred.—Addrese, T: BuLLocK, 169, John-street, Workington. 


Magnificent English Silver Lever, centre seconds, Chro- 
wooRarH Stor Waren, full jewelled, gold joints, chronometer 
balance ; exchange £10 ; offers requested.—K. PowxaLL, Prescot, 

es. 


Camera, by Knight, whole-plate, 3 dark slides (2 


double), stand, bath, &c., wet process. No reasonable offer re- 
fused.—Apply, first by l tter, B., 185a, Earl'a- eourt- road, 8.W. 

J-Horse Vertical Boiler and Engine, Dynamo. 
lampe, complete, worth £20 Exchange Guid Albert. Watch, 
Rafety Bicycle, English Concertina. ances Warza, Wel- 
lington, Somerset. 

Photography.—Card-size Portrait Lens, anà Cabinet- 
size Landscape Lens, toth fit same flange; are in perfect condi- 
tion; what offers ?—A. Sxirz, Union, Buckie. 

gend for List of Electrical Articles, &c., for exchange 
to A. ATKIN, 22, Leathwaite-road, Battersea-rise, Claphan -coa 


mon. 
Good sweet toned Old Violin. 


dress, W. Ropents, High-street, Mold. 

Slide-Rests, Chucks, Twist Drills, Change Wheels 
Tool Steel, Hexdstocké, carriers, &c. Offers.— W. B xp, 62, 
Holborn Viaduct, London. 

Handsome Engine and Boiler Model. of 12 bp. 


usual fittings, splendid werking order; worth £10, Offers 
exchange.—R. Dovotas, Haslemere, Surrey. 


Wanted, Horizontal Slide-Valve Engine, ?in. stroku 
or parts, cheap ; state particulars and prices. Ofers various 
articles.—A., 9, New Broad -strect, City. 


Splendid toned Melodeon, purchased two months agb, 
cost £4 4s., with two stops and rase, complete and perfect. 5 
change. R. Doveras, Haslemere, Surrey. 


— 
LATHES 


AND EVERY DESCRIPTION OF TOOL FOR AMATEUR 
TURNERS. 


ATHES complete, £7 15s., £10, £12, 


£19 be. Chucks, and all kinds of apparatus fitted to lathes. 
ineers’ Files and Tools of ev description, AMERI 

8T DRILLS and SELP-CENTRING CHUCKS, for holding 

all- sized drills. AMERICAN SCROLL CHUCKS of ALL SIZES. 


JOSEPH BUCK, 


66, MOLBORN VIADUCT, E.C., and 1%, WATERLOO ROAD, 
LONDON. 


Exchange. — Ad- 


Jux 3, 1885. 


ENGLISH MECHANIO AND WORLD OF SCIENCE, 


V. 


d. THEOBALD & COMPANYS SPECIALITIES. 


AMATEUR'S PHOTOGRAPHIC 


CAMERA. 
FOR INSTANTANEOUS PHOTOGRAPHY., 


a N 


— 
’ 


a the one Advertisement inserted by usa ht 
back of Camera has created quite a sensation, and the e 
number of Cameras we have sold, and the eat orders we have 
received, have fully convinced us that we cd have no fear but that 
—in fact, have already— become a decided success, 
K, y . have 5 3 — I know 8 
pry oe are you sure I can take g otogra wW a 
Tot of a "Our — 3 rap gehts E 
gonea com change the year or two, a one now, 
. following out the full and plain — pam wo send, can 
. take poetet photographs 
“Bu per cameras cost 


ual toa 1 pher.” Others say. 
, £7, and £10 ; how can you offer one 
as for 156.7 Why, because we buy everything direct from 
the makers that must be bought, and most of the apparatus we 
make up ourselves at a very trifling cost. An expensive camera 
has a lot of unnecessary brass screws, ted fronts, &c., which 
have nothing to do with the photograph, and simply makes the 
eamera more expensive, 
We give everything that is necessary, and rely on an immense 
gale to pay us for being content with a very small profit. 
Please note that many cameras now advertised at 30s., 404., and 
Os. are cameras only, and without a 
3 „F being large! 
Photography is a most now g ely 
the gentry and nob „and many ladies thaw wave 
rofvasionals at it n á 
y amusing, but pleasing and useful, to be able at 
any moment to take ph phs of scenery, houses, friends, 
medels, ey animals, seaside views, Ko. Why ag photographer 
5s. 6d., 5s. 6d., and 10s. 64. dozen 253235 , when you can 
take them equal! well at a cost of Is, 6d. dozen 
The Amateur’s Photographic Camera No. I measures ŝin. sq 
and consists of a strong well-made camera, wood body, powe 
lenses, brass fittings, brass cap, focussing tube, dark shutter and 


8 or chemicals 


me 
It is not o 


slide, focussing glass, ket of dry plates, packet of sensitised 
pers, two bottles of Neveloping solution, bottle 1 hes solution, 
s — of fixing eards for mounting, printing me, elastic 


- bands, glass roller, and full instructions complete. Carriage free, 
15s, is apparatus will really take perfect Photographs, carte - 
de-visite size, indoors or outdoors. 

The Amateur’s Camera No. ? is the same size, but with stronger 


lenses, and superior finish throughout; also having larger 
appi of 9 3 free, 258. 
è Amateur Camera No. 3 is double size, being made for tak ing 
cabinet-size photographs, and consequen ly has double-siz: len: es, 
zey pend finish, double stutter, and all other apparatus as 
iven the Nos. land 2, but double s'%9. Price, carriage free, 
Sia. This is good enough for any photographer to set up in 
business ge 10 wits: Ca 
Specimen of carte-de- portrait. taken Amateur 
by 22 6d. ; cabinet size, ls. 
with one of these Cameras. 


VERY SPECIAL NOTICES. 


Final Offers. 
‘Last few weeks of ever being abla to get Fleld-Glasses at 
these prices, 


It is now nearly five years since we first began advertising our 
Glasses. he demand tor them has been un ted, and 
from every part of the world have been received letters e 

the great satisfaction they have given. We consider now t we 
have made them thoroughly known to the public. They were 
started at prices s0 far below those Ja ery tan that y aeg en 
stood sghħast, and, in their own interest, d ey could net be 
good. er, they were a great success from the very first, and 
full m bane ie 3 * d again gt 

A e get repeat orders an „ an 

many persons order from mere recommendation. We ha ve decided 


now to 

CEASE ADVERTISING 
these Glasses, as t Seite ia widely 7 that — a no 
necessity to continue spen arge sums of money wee 80 
ad vortiamg. n this will probably be the last time that 
this offer will appear, we urge all those who are in want and 
desire thoroughly good Glasses at nominal prices to send at once. 


KENSINGTON AMATEUR 


cpg tate APPARATUS.—For a note 5 Beg 
heads, &c. ong wooden press, assortment of type r, 
and Tuntractions compiet4. 3 
Carri ge free, 24. 9d. 
Much larger sizes, 3s. d., 5s., 65. 6d., 88. 6d., 10s. 6d , 15s., 178. 6d. 
31s., and 25s. 


THE RENOWNED AND FAVOURITE 


G EXM F I E L D-d LAS S E 8, 
SER 


always given such universal gatisfaction. These 


hich have 
are e in three sizes, and Glass has six very powerful 


lenses, and will carry a distance of twenty-five to thirty miles. 
Each instrument is also fitted with sunshades, gilt mounts, and 
extra stout case, with strap for slinging across the shoulder, com- 
lete, Every one is guaranteed to 
act, the years we have been advertising is a sufficient guarantee 
that no 1 
complet: and carriage free at the following prices : —No. I sue, 
having object-glasses lin diameter, 18s. 6d. ; Ro. 2, Izin. diameter, 
228.; No. 3, lein. diameter, 25s. These Glasses are equally suitable 
for the Theatre as for Field-Glass>s, and are really marvels of power 
and quality throughout. We would also draw special attention to 


HE ACME FIELD-GLASS No. 2, 


ı which is made with twelve very powerful lenses, and has 
a wonderful power for both long and short distances. Object- 
glasses are in. diameter, anda best soft leather case, with strap 
complete, is also supplied. Carriage free, 37s, 


HE NEW FIELD - GLASS. — We 


specially recommend these Glasses. Don't pass thom by. 
Ever alive to the necessity of advancing on previous efforts, and 
never resting satisfied with what his been already accomplished, 
we are glad to be able to announce our manufacture of a new and 
improved Field-Glass. For the 
ments have been before the public, and each season it has been our 
aim to improve on the previcus year's product; and up to the 
present, success has ever been vouchsafed to us. This season we 
are able to introduce what we are sure will prove a great boon to 
all tourists and travellers—viz., a glass whieh, opaning to a great 
length, yet closes into a very small compass. 1 is a well-known 
fact that the further way lenses cin be placed from each other, 
the greater power and definition can be obtained ; but persons have 
objected to 8 a cumbersome instrument to effect this 
purpose. Our New Glass, 


— 


HE VICTORIA“ 


does away with this 


FIELD - GLASS, 


making the Glass larg 
than any ordi single-drawer Ficld- 
Glass. When closed the Glass is only 
3} inches high. Is has six lenses of the 
very best quality, and the objeot-glasses 
measure over l}łin. diameter. The body 
is moroceo-covered and fit with sun- 
shades complete, in strong velvet-lined 
case, with handle and strap. This Glass 


twenty-five miles. Owing to its amall 
size and special adaptability of its lenses, 
it would do equally well for the opera as 

OAR A for long distances. Each Glass is en- 
graved “‘ The Victoria,” and bears our name, without which none 
are genuine. Weoffer them for twenty-eight days, 23 free 
for 50a We do not guarantee to supply any after twenty-eight da 
at this price, as, owing to an immense strike amongst the optical 
workmen, we can only sell what we have manufactured during the 
winter at these prices. 


HE KENSINGTON“ FIELD-GLASS, 


Precisely the same kind and size Instrument but with twelve 
| lenses, giving an immense increase of power. Carriage free, 
| £3 3s. rriage to all foreign places 5s. extra 

The leading London and 
terms of our Glasses. 
“ Exceedingly cheap.”—CArtstian World. : 
“ A thoroug 2 well made and powerful Glas.“ — The Baptist. 
Pre Gave us every satisfaction. Wonderfully 
imes, 
„Nothing better can be bought for the sume money. Amateur 
orn. 
J can thoroughly recommend them.”—Sylvia'’s Journal. 


“Carlton Club, Pall Mall. 
“Gentlemep,—I am much pleased with your Acme Field Glass 
No.2. It is marvellous tome how so perfect a glass can be made 
at such a small price as 37s., ssessing such very high powers 
through its splendid lenses.—Yours obediently, 
“R. A. H. HIRST (Major).” 


As an inducement to persons to purchase at once, we have 
arranged a Grand Distribution of Prizes, which will be fairly dis- 
tributed amon those persons buying onr Glasses within the next 
twenty-eight days. For these 


VALUABLE PRIZES 


no charge whatever is made. Every 
ment will received a free ticket. he prises are nearly 300 in 
number, and are of the value of five guineas, three guin and one 
guna, Ko. For further particulars, see Catalogue. Tickets will 


erson sending for an Instru- 


iven as follows :—With every Gem, one ticket; No. 2 Acme 

Field-Glass, two tickets. All persons must mention the name of 
this Journal, otherwise ne ticket will be sent. 

Pas MAGIC 

CIGAR CASE. Offered 

gto a friend full of Choice 


Cigars, but directly he at- 
tempts to take one they all 
— Post free, 14 stamps ; 


or real leather cases, 


2s. Ad. Large size, 38. 3d. 


NGTON SCREW 


STEAMER. Entirely of metal. Propelled through the 
water by steam for half an hour ateach operation. 9%4in. long. 
Painted in two colours, and with boiler, lamp, steam-pipe, fan 
wheel, screw, and rudder complete. Post free, ls. 9i. er 

| sizes, 58. 6d., 6s. 6d., IIS, and 138. 


TEE KENSI 


a of the very best quality; in | order from a wholesalehonse, they would take all 


objection altogether, for it is made with | defence. 
double drawers, so that the length | walking - stick, but each 


desired is obtained without in any way | sword. 
jla er when 2 3a. Gd. ; better quality, 4s. 6d. ; very superior, with 


is extremely powerful and readily earries | grat on 


Y3 | wy cither la iy or gentleman 


vincial Press speak in the highest of saw:, iron cramp, files, bradawl, and 


cheap.” —Chureh | Better quality, wit 


HE RHINE HARP.—Over 15,000 of 


these Harps ha ve been sold in England alone. We had one 
we could possibly 
send them within one week, the demand was so great for them. 


articles are ever sent out. The Glasses will be sent | We offer the remainder of our last consignment from Germany 


at the low price of $s. 6d., carriage free. Customers wishing for 
one should send at once, as, in consequence of the maker altering 
his prices, we have decided not to orderany more. 


They are 18in. high and 12in. wide. Each has n'neteen strings 
(3h octaves) stretched over an iron frame, the woodwork is beauti- 

ully polished, and the Instrument finished throughout in the best 
style. These Instruments can be r:adily learnt in a few easy 
lessons by anyone. They are played with the fingers the same as 
an ordinary harp, giving forth suflicient sound, &c., to fill a large 
room, or can be played as softly as required. We fee sure that in 
thousands of English homes tho “RHINE” HARP will find a 
hearty welcome. 


We give with each Harp the fullest instructions, and so thst a 
child, in a few minutes, could really play a tune, the music being 
so arranged by us as to present no obstacle. To give everyone a 
chance of possessing one, we will send one Harp, with fifty pieoes 
music, tun N and full instructions, carriage free, for 8s. 6d, 
If two are taken ata time, Is. each less; if three, Is. 6d. ea(h less, 


ast five years our Optical Instru- | We will not guarantee to supply any after twenty-eight days at 


these prices. 
OWERFUL STRONG 


P BRACE and BITS.—A largo co nment to 
be sold immediately regardless of cost ith four 
* ls. Od.; six bits, 28. 3d. ; twelve B its 


HE KENSINGTON SECRET 


SWORD - CANES. — Invaluable for self - 
Have the arpearance of an ne ger! | 
contains secret 
Carriage free, Is. 9d., 28. 3d., 2s. Od. 
9d., 9s. 9d., 12a. 6d., 


seoret spring, 58. „7s. 


158. 


T 


figures 


HE CHAMPION AMERICAN 


WRESTLERS. — Selling by thousands. These amusing 
pant Bees and start up and down with lifelike reality, 
e gaining the ascendancy , and then the other. Endless fun. 


Post free, 10 stamps, Best quality, 20 stamps. 


HE MAGIC FOUNTAIN PIN.— AN 
élevant Gold-vlated g hoo pe — i — paste 
at the will of the wearer. 50,000 4 


s0 Post free, 14 stamps. 
Magic Fountain Ring, 14 stamps. 


A EUR’S FRET-SAW 


OUTFIT.—On card complete as shown. 
Comprising good fret-saw frame, assortment 


a 


| 


— 


patterns complete. 
Carriage free, 3s. 
Nickel plated, 4s. 6d 
driil and 


Patterns, 2s. dozen. 
Saws, 4d. dozen; files, ls. 6d. dozen; drill 
and bits, ls, dozen. 


` bits, 5s. 6d. 


HE KENSINGTON MUSICAL TOP 


A most wonderful novelty. Directly this top is spun it 
commences playing music, owing to 
b 
“hd 


musical notes inside. Post free, 16 stamps. 


FISHY BARGAIN. 


Enormous demand. A splendid 
ten-joint Bamboo Fishing Rod, opening 
out to i2ft. Packed in neat case, 8 
free, 2s., two for 3a. 64. Twenty. flve ya 4 
best Derby Silk Twist, ls. 2d. ; three dosen 
good Hooks on Gut, Is. id. Three yards 
> “~ best Gut, d. Three gasorted Flies, 7d. 
Silver-plaved Winch, lłin., ls. 3d. ; 2in. 2s. 6d. 


* 


HE NEW RUB- 


BER ARROW SHOOTER. 
Brass-tipped arrow, rubber, and 
apparatus complete. Will carry 


300 ft. with unerring accuracy. 
HE KENSINGTON 


Post freo, 10d. 

T MARVELLOUS BLECTRIC COIL. 
A powerful Electric Coil—contact breaker, 
platinum connections, leading wires, re- 
ceiving handles, insulated wrappers, base 
board, soft iron core, insulated coil 
vibrating armatures, metal fittings, an 
full instructions. — r really good. 
Will give strong, powerful shocks. 


Post free, 28. 8d; 


RAND ILLUSTRATED SUMMER 

CATALOGUE, with over 400 Illustrations. Post free, I 

stamp. Conjuring Tricks, Models, Engines, and Boats, Outdoor 
and Indoor Games, Telescopes, Field-G &e. 


J. THEOBALD & COMPANY, 
6 & 7, Bath Place, Kensington High Street, Kensington, London, W. 


ESTABLISHED IN KENSINGTON OVER FIFTY YEARS. TELEPHONES 8526 & 8527. 


Vi. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE, 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rute of 6d. forthe first 16 words, and 6d. for every 
succeeding 8 words. 


Motor Castings, materials for Electric Bells, 
Batteries, Gelvanometers, Intensity Oolls, Micrephones.—Kune. 
MIIDIAM. and Oo.. Bristol. 


resistance per foot, wet per A2, 42, Price 24 Kino, MENDEAN, 


3d.—Kine, MDMA, 
and Co., Bristol 
5 Ohm. in box, * poles, Suacenteed 


eorrect to ten thousandth of ohm, 
Co.. Bristol. . 


Wimshurst Influence Machine.—Sole Manufac- 
turers of Improved Pattern. Numerous testimonials as to 
thorough y.—Kine, Maxzan, and Co., Bristol. 


Gal ards, im for tangent and 
ordinary combined, Af. . VFW 
e. 


Write for King, Mendham, and Oo.’s large new 
and reduced Price List, post free 4 stamps. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies’ 
Dresses, Manties, Boys’ Suite.—Hswitr, 37, Winfield Mount, 
Leeds. Patterns free. 


Electric Depot, 10, Deansgate, Manchester.—Electric 
prear 105 256. ectric Bells, 4s. Induction Coila, 6e.—Min.ar, 
prietor. 


Hard Vuloanised Fibre for Magnet Heads — 
Meeezs and Mircus.u, 68a, Chiswell- street, London, B.C. 


Hard Vulcanised Fibre for all kinds of insulation. 
~—Moeszs and Mitcustt, 68a, Chiswell-street, London, B.C. 


International Inventions Exhibition, East 
Avenue. Group 21, Stand 1683.—Messze ana Mitcus.t, 65a, Chis- 
well-street, London, E.C. 


Lathes, Lathes. Cheapest and best. List, 2 stamps 
Nething equal at price.—Rosinsow, Somereet-road, Sheffield. 


Apparatus. — Catalo „ 600 
e 2 2E. Hunz, Lothian seest, 1 


Ph para d als f 
. hic Ap See Las pele pret he — 5 
.- Hun, Lothian: street, Edinburgh. 


Mica, otherwise Talc.—RICHARD BAKER & Co,, 9, 
Mineing-lane, London. 


Vermilion, best, 2s. 4d. 1b.—PINNELL BROTHERS, 
314, Whaitechapel-road, London, B. 


French Polishing, Staining, Painting, and Varnish- 
ing. 192 Recipes or Trade Secrets. with full instructions and 
sei, poet free, I6.—I. Ton Lin, 28, Highfield-terrace, Barnsley, 

orkshire. 


Castings — Half horse-power Horizontal, Vertical, or 
Launch Engine Castings, complete, with brass work and fer- 
,1%8 6d. One herse- power, 26e.—-Texum, Highfeld-terrace, 

ey, Yorkshire. 
Oastings.—Bench Drilling Machine Castings, com- 
plete, 36. 6d.—I. Toxin, Highfield-terrace, Barnsley, Yerkehire. 


0 ngs.—All Brass Engine Castings, horisental or 
atinge. for model dean 64. set. * 


New Designs and Price List of Perfected 
Engines and Castings, post free.—I. Tomzuu, Bagineer, 28, High- 
field-terrace, ey, Yorkshire. 


New Illustrated Price List of Screws, Bolts, and 
Nurs for Medel Work. drawn to actual eise, ant on receipt of 
stamp.—Monare Cen, 133, Kirkgate, Leeds. 


Oxy n Gas, compressed in cylinders, handiest and 
safest e er Gas Chemist, Bart- 
Jett’s-buildings, B.C. 


Oxygen Gas, compressed into fren bottles, liquid 
airone, cxies and earbonic acid.—Cranxeoxn, Compressed Gas 

em 

Oxygen Gas, compressed into iron bottles: prices 
on application.—O.Laaxson, 28, Bar tlett’s- buildings, Holborn, E.C. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. O.anxson, 38, Bartlett's- buildings. 


epieces.—Huyghenian of an wer to fit 
5 Sun Diag oals. 41. Pier“ Disgounlsa0e, 7 


Astronomical Telescopes, second-hand, by best 
makers.—CLarxson, 28, Bartiett'e-buildings, Holbora, E.O. 


Medel Engine Castings, brass and iron, su 
gaai. Lowest prises. Also full-atzed Working Dra 
veon 


rior 
gi.— 


In- 


Horizontal, Vertical, Launch, and small power 
oh. esigns, 64.— 


aines of every descripti Catalogue and six 
Hvonss. 


Brass Castings for following articles :—Iron Stands, 
Hv oe: each. Tobacco Cutter, da. Roasting Orane, 66. 6d.— 
0 . 


Pair Brackets for mantel rods, 3s.: Knobs for rods, 
in., 28 6d. pair ; in., 2s. 3d. pair, post froe.—H co n zs 


Amateurs supplied with Oastiags from own patterns. 
—Hcomzs’ Mersey Dock yard, 17, Smith-street, Kirkaale, Liver- 


pool. 

Inventors and Amateurs Assisted in making 
dS Models, Patterns, &e.—E. Cuicx, 34, Woodbridge- 
8 HB. U. 


Marvels. Double Opera and Field Glasses from 
Se. 6d. Lists, with engravings, one stamp.—J. B. Daxcen's Opera 


Glase Depot, 63, Hanstead-road, Handsworth, Birmiagham. 


Stammering Cured by Oorrespondence.— 

% Practical Guide,” and 600 Cases, ls. (d. Books of testimon 
ls, or returned).—N. H. Mason (B 40), 18, Stavordale-road, 
ighbuary, London. 


Gas Governors. reliable ani durable, half inch, 78 
Illustrated list free.—Carp wand Buanstrr, Kilmarnock, N.B. 


Ice Machine, make half-ton day, in splendid order 
bargain.—H. Harns, Union-road, Ryde. 


Violin for sale, magnificent solo tone, verfect preserva- 
tion, labelled Antonius Strad varus. 1690," lock-up case an.! bow, 
suit lasy or gentleman. only 25s. Cash needed, approval with 
pleasure.— Mrs. Jonzs, 50, Myddeiton-street, Clerkenwell. 


Fistula cured without operation.—Electric Herbal 
1 free for 13 stamps.—Jamizeon Baos., Covent-garden 
ndon. 


3in. centre Lathe Heads, several for sale, cheap, 
new .—C. Poor, Toul Maker, 30, Hockley, Nottingham. - 


3Zin. back-geared Heads. hardened double coned, steel 
mandrels, phosphor bronze bushes.— Poor, as above. 


“Warne’s Sheet Metal Worker” to be sold, 
cheap, covers soiled.— 94, St. Auguetine’s-road, Camden-square, 
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Clearing ont Electric Bells, Batteries, Coils, and 
D at wonderfully low prices. List.—Bustine, 
sbury. 


Piles.—Worst cases cured first application. Indian 


Ointment, sent 13 stamps.—Tuomas Pan, Bt. Helen's, Auck- 
land, Durham. 


Harness Oil, or for Caps of Wheels, 3s. 6d. per 
callon.— PIX XET Haornenrs, 214, Whitechapel - road, Lendon. 


How to Preserve Eggs, and keep them fresh for 
twelve months. Recipe, post free, 7 stamps.—J. Wood, Booth- 
street, Burley- Wharfedale, Leeds. 


Cat Gut.—Gut Hooks and Eyes for lathes and ma- 
chinery.—Jauze Buttazns, Regent-street, Leicester. 


Bellaers Gas Stoves, 1s. 3d., 2s. 8d., 8s. 8d., for 
oiling. Breakfast Stoves, 86., 11s., 14s. 6d. Send for lists. 


London Show Rooms, 99, Fenchurch-street, may 
de seen an assortment of Lathes. Ac. Bevera! second hand, 
similar to these. are on sale at Colchester, and will be cleared at 
moa prices. All correspondence, BaiTtannia Wonras, 

olchester. 


Notice.— When you enter the Inventions Exhibition, 


waik straight down to the extreme end, inquire for Stand 437.— 
Barraxnia 


New Patent Saw is not allowed to be shown in 
use; as a test of ite Peene give six treads, You may then 
stand on the treadle, and it will ralse you up 12 to 14 times before 
stopping, Any other saw will stop with the pressure of one 
leg on the treadle. 


Wood Workers should not fail to see the above Saw. 


It will save its cost every year.—Baitanmia Cox ran r, Patentees 
and Makers, Colchester. 


Model Steam Engines, made or repaired, separate 
parts fitted up, boilers made to order; sets of castings of every 
description.—Lucas and Daviszs, 21, Charies-street, Hatton 
Garden, London. 


For rale, a fine Model Locomotive, 3ft. 6in. long by 
13jin. wide, stands I ft, ein. high to top of boiler, all motions from 
footplate ; it ise powerful and beautifully-made engine, price 
£75. Photo.—Gzonoz F. Noarn, 2, Marlborough-place, Brighton, 


American Organ (2 manuals), pedals, 19 stops, 
f ; immediate cash, Worth double.—6, Humber Chambers, 


Formulas Worked Out for winding Dynamos 
from 10 c.-p. to 500 ¢.-p., 8 stamps each.—H. Jox zs. 


Dynawo Castin Jones's patent H: 8o.-p., 5a: 
16, i oa. ; 20, 60. (d.; 22. N. e T 


Dynamos, finished: 8 c.-p., 30s. ; 16, 36s. ; 40s, ; 
0, 60s. ; 70, ote each. =H. dongs. Pi n 


Dynamos for house lighting. — Jones's Patent 
ion aoe fields and Armatures, 5, 6, and 7 lights, £6, £7, and £8 
each. -H. Jon. 


Dynamo Machines Repaired. Motors, with 
wire, 5s. 64.—H. Jon, 48, High-street, Lambeth, 8. . 


For sale, 5 H.P. Vertical Boiler and Table 
Bxorng, in excellent condition, with feed pump and engine house, 
complete, daft. of in. Shafting, with bearings, and six 
pulleys: also capital Galvanised Iron Erection, 33ft. by Soft. 

hat offers ?—E. Maxzzıxe, 23, Kepies-road, Clapham. 


Twelve }-plate Printing Frames, pine, light and 
strong, new, price 36.— F. B., 18, Southgate-road, Wood - green. 


{-plate Double Dark Slides, mahogany and walnut’ 
price 4s. 6d. each. F. B., 15, southgate-road, Wood-green. 


Locomotive Photographs.—G. N. Ry., Midland, 
G. W. xy., and all Railways. Specimen and List, 5 stamps.—P. 
Moons, I, Naas-road, Wood-green, N. 


Stylographic Pens. Stylographic Pens.— 

The Wilson Stylus. 2s., free ; usual price, 6s. Each pen warranted. 

ees if not approved.—H. Jone and Co., Viaduct- 
L s 


Lathe, new, 5in., back-gear, and compound slide-rest, 
steel collara, 4ft. „ heavy fly wheel, massive standards, &c., face- 
plate, T's weigh about Scwt., cheap at £90; take £i4 lus. Seen 
1850 7 123 102, Teviot-street, 8t. Leon ard e- road, 

oplar, E. 


Achromatio Telescopes, 3-draw, brass body, six 
ted lens. Satisfaction guaranteed. Post free 7s. 64.—As 


The world-kKnown Waltham Lever Watches, strong 
silver crystal case, £3 2s., free.—As below. 


Superior Pebble Spectacles, free on focus and 
order 1 5s. 64.—E. Scorr, Watchmaker, Ripon Shops, Hedon- 
road, * 


Devonshire Cream from the Separator, solid, travels 
well, keeps in perfect condition a week, zlb., ls. 6d. 


Fresh Butter from the Cream, as above, 2ł1b., 3s. 9d. 
—Q. Burr, Manor Farm, Martock, Somerset. 


Every Mechanic should use the Link &panner. 
Bauer's patent. Sample, Sin., le 11d., post free. All ezes up to 
Ain, in stock.—Tnz Parent Inventions Co., 169, Manor-street, 
High-street, Clapham, Londen, 8. W. 


Bamboo Fishing Rods, 10 or 6-joint, 1s., 15 feet ; 
5-joint, did., carriage 3d.— Baistrow and Co., Hull. 


“English Mechanic,” Nos. 896 1.040, 53 Vols., 
complete, cican, les. — Kup, 261, Dundarton - roaa, Glasgow. 


Gregorian, by James Short, untouched, 1740, 20s. 
Achromatic Telescope, Izin, Object Glass by Chamberlain, rack 
and pinion, 30s. Portable Micruscope, by Steward, mahogany 
vox, 158., or offers.—Foaaan, 3, Warriston-creecent, Edinburgh 


Gas Engine, bargain, l- man, off Dorrington's 
casting. built tor exhibition, no further use for it, cylinder, 43 
dia.— Wa. Alnswoath, Gaze te Office, Accrington. 


First-class highly finished Horizontal Steam Engine, 
cylinder (mahogany cover), 42in. Gia., 9in. stroke, P ty pisten 
rod, wrought tron cross head, 4 motion bars, turneè flywheel, 

olished crank plate, £'6 —Pmoro, Old Rectory Cluck Works, 

onk wearmouth, Sunderland. 

Bicycle. 54in., nickel-plated, hollow forks, Æolus ball 
Dearings, a bargain. £7 10s.—118, Rich mond- road, Dalston. 


New }-horse Horizontal Engine and Boiler, with 
pump and fittings. complete, £3 15s. lot —Apply, Iz, Gt. Union- 
street, Drypool, Hull. Boller preesure, 45lb. 


Horizontal Engine, nearly finished, cylinders, 28 bore, 
price ot Worth duuble.—Jas. Huxtrger, Daisy-hiil, Chester - le- 
etree 


Model Vertical Engine, 13-inch bore, 3-inch stroke, 
£5.—K. M. T., tli, hedford- ruad, Clapham. 


Gas Engine, 1 H. P., Otto,” by Crossly, first-rate 
condition.—Seen at work, 98, King's- road, Camaen-road, N.W. 


Achromatic Pocket Telescope, extra astronomical 
eyepiece, perfect, 6s. Cost deuble—bhturrmam, Connaught-road, 
Walthamstow. 


Voltmeter, to 30 Volt., 10s. 6d. Ammetrs, 20 
am, eres, 5:. 64—W. A. Warion, Lundon-roac, Gloucester. 


Oval Chuck. splendid, in good condition, for ale 
cheap, suitable for lathes, bin. up wards.- J. G. Moon. 


Two Cone Plates, with standard, suitable for sin. or 
sin lathe, taking from jin. to zin. in diameter —J. O. Mocs, 


Lathe Bed, nicely planed, with standards, 6ft, long 
suitable for ŝin. centres; also turned fly wheel.—J.&. Moon. 


de Plate, kee. Ein. ace 
chen p.— J. Q. , 2, oseph’s È 
e p th, W. oon p » Bulgrave-road, Ham 


Gas-Engine, 3-man, Barker's Patent Uni 
as new, £38. ei my extra fittings. versl, gud 


Also Patent Band-Saw Machine, on stand, two 
saws, hand or power,—iU, Darby-road, Folkestone. 


Standard Ohms, 3s. 6d. each. Delicate Galvano- 
meters, aatatic, 58.—8. Berrons has a few for Sale. 


Am-meters, indicating up to 8 amperes, Volt- 
meters, 5s. Model biectro-Motors, 5¢.—8. Bottons, 


Wheatstone's Bridges, 5s. each. Gin. Tangent 
„ giass shades, 166.— . Berronsz, Stanley - road, Car- 
n. 


Incandescent Carbon Lamps, low resistance, 
3s. each. Fairy Lamps, 3s. 6d. Platinum Lampe, ls. 3d., post free. 
Topp, 14, Wentworth - road, Maner Park, Essex. 


Incandescent Lamp Holders, new pattern, best. 
se tae Trade, 12s. dozen. 8 post free, D u thes G 
adove. 


New Time. —lter your Clocks and Watches. Twelve 
Sets of figures, with lastructions, 6d.-Wuxzizs, Preston. 


Water Motors, for sewing machines, organcttes, 
window advertisements, Aa., 423. List one stamp.— Wuxsizn. 


Fan Oastings.— proved Registered Designs; sets 
din., 3s. ; éin., 4s, ; uin., 66. Drawings, (d. —-Wuimnm, Baginecr. 


Water Motors.—Oomplete one horse-power, £9. 
Half, 48; Quarter, £4; Bighth, £3.—Tuomas WIIIIn, Prosten. 


26 Vols. English Mechanic,” 83. each. 6 Vols. 
„% Pepular Educator,’ 158. ; 6 Vola. Technica! Educator,” lu, 
clean, well buund.— Wacxsr, $4, Grove-street, Liverpool. 


Anvil, good as new, 14 cwt., price 188. Also Leg Vice, 
ce 78. 6d. Driving Wheel, suitable for lathe, weight abont 
saa Price 60.—Cuas. Ixwoop, Blaekpool-street, Burton - on- 


Tri ings ; Perambu- 
3 Pitta icycles, a a Piian . 
Porthepe-road, Birminghasa. 


Drawing of Coil Electric Machine, 4s. Power 
Hammer, e Piston, 2s. Oxford Frame Machine, 
30. -E. Dar, C tchàurch. 

Tic.—This excrutiating agony completely cured 


by 
Tuomas Patuzn’s new remedy, and health and strength restored, 
13 stamps.—8t. Helen's, Aockiand, Durham. 


Lathe Tool Holders, 3s. Tools, 4d. each. Much 
handier and cheaper than ordinary tools.—s. Buzcuine, Mare 
ham-le-Fen, Boston. 


Engine, Vertical, 2-horse, £6. Semi-portable Boiler, 
8-horse, £9.—79, Dudiey-road, West Bromwich. 


5yin. Metal Newtonian Reflector, 6ft. focus, 50e 
Galvanised Iron Tube, 7s. 64.-Paipravx, Wellington, Semereet. 


Plai ckgrounds, in Fisted 
Oil on in fnotoprephid Bai H. Sovrueats. Basingstoke. 


100-light D new; two 30-light Machines, 
Several a 9 Armature.—Wasans. 


25-light original Gramme Dynamo, warranted. Parti- 
culars, 1 ; all letters ans wered.— W arns, 39, St. Jors- 
street-road, B.C. 


Serrin Aro Lamp for sale, cheap, £3, in good order. 
—R. Korrrrr, us, Ricnmond -villas, Hantingdon -road, Cambridge. 


Self-acting Electric Model of Steam Hammer, 20 
blows per minute, 128. 64.—G. Bow aox , 97, Craw ford-street, W. 


Steam Canoes, from £30; also Engines, Boilers 


and propellers for same ; state requirements —CasxmaLt, 
ville, Bristol. 


For sale, 48in. Bicyole, with bent handle, bright, with 
lamp, bell, keys, oilcan tyres good as new, £3 36.—E. Borci, 
Fiaashaw, near Wakefield. 


Self- acting Organ, twenty-eight tunes, seven barrels, 
exchange 


landscape moving trains. balloens; sale or .- Dave, 
9, Gladesmore-road, Stamford Hill, N. 


Microscope Objectives for sale, cheap; a lin, 
An., $in., 4-10th 


„ 16th, ġth, and 1-12th inmmeraioa, 
or separate —E. N, 106. Modafetcn-road, Hornsey. 
Sale Columns from May 8.—Stanley’s 
Present terme—one, 7d. ; three, 13d. ; six, 19d. ; twelve, 24. 
Eno's Fruit-Salt.—Why pay six tines its cost 


2 
Receipe (warranted genuine) 7d.—Brax LT, 119, ester-roed. 
Poplar. 


Electro Motor, free, 2s. 6d., with Battery 35. 6d. 
Model Engine, 1s., fee. Not approved, money returned. Belo. 


Batteries.—Bunsen's, Daniell's, Bichromate, 1s. each, 
in box is. 6d., post free.—G. Haisy, Novelty stores, Sent, 
Liverpool. 

Electric Indicators, Bells, &o. Royal Letten 


Patent. Cheapest ln market.--Halberst Works, 17, Penton · place, 
Penton ville hill. 


Lathes.—New designs, best workmanship, unequalled 
finish; own make. Note Prices.— W. Humor, 62. Hoibom: 
viaduct, London. 


4}in. centre, 4ft. bed, Screw-Cutting, chain treadle, 


holiow spindle, double geared, 43 Wheels, face plate, av. ; welsh! 
6 cwt. ; £17.—Boxpy. 


bin. centre, 5ft. bed, Sorew-Cutting, double-geare' 
improved eslide-rest to turn any angie und iadexed, A Wheel, 
tool board, anti-friction treadle, 4 speeds, £.3 

Gin. centre, 6ft. bed, same ns above for treadle, weigbt 
13 cwt., 427; surfacing £3 10s. extra —Bunpr. 


Gin. centre, 6ft. bed, Screw-Cutting Lathe. let 
power, II cwt., £94; surfacing 428.—- Burr. 


Double-geared Foot Lathes, straight beds, th 
eccentric rests and chain treadie (slide rests extra), as R 
centre 5ſt. bed, 9 cwt., £14 ; Gin. centre, 6ft. bed.,1£16 0. B. 


Makers of all other sizes and descriptions of Lathes 
and Machine Tools. 


Compound Slide-Rests. 5in., Es 10s. ; Gin, £4 108; 


Jin.. £6; šin., £5 108.3 9in., 47 10s.; lio. £9; lain, 411 los. 
Chucks, 7s. per Inch. Bell chuckr, handrests, heads 


Note Name.—W. Bundy and Oo., 62, Holborn Vis: 
duct, London. 8 2 
Beautiful rare Orchiges, in bloom. Bee Orchis, 1% 


each; Buttertly urchis, Sd. ea h: Fly Orchis, $3. e, 
free Jou Buane, F-lside, Kerå |, Westmor:land. 
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TOOLS AND CUITER-BARS. 
(Concluded from page 358.) 


SIDE WORK.—For this the bars and 

cutters hitherto described are unsuit- 
able, and their place is occupied by variously- 
arranged side tools, either themselves bent 
or placed in holders, which will present 
them to the work at the proper angle. One 
such bar, by Taylor, of Birmingham, is shown 
at Fig. 48, and the tool to fit it is given 
at the side at B to areduced scale. Here 
the smith has to bend up the end of a round 
steel bar, which is then filed to the desired 
cutting angle with sufficient clearance for 
the work in hand. The tool is prevented 
from revolving in the bar by a flat filed on 
its upper side, against which the end of a 
clamping screw presses; but this does not 
prevent the cutter from being drawn out or 
thrust in to a limited extent, according to 
the depth of the hole to be cut. Another 
bar is shown in Fig. 49, as made by Hines, 
of Norwich, to hold small, straight bits of 
steel requiring no forging or bending and 
no clamping screw. A small and slightly 
conical mortice is drilled and filed near the 
end of the bar, and at right angles to it, and 
a very small bit of steel is filed up to fit it 
accurately, and to project very slightly. 
This is also shaped for clearance, and ‘inde 
more or less keen, according to the metal 
on which it is to be used. To prevent the 
necessity for so long an end beyond the 
squared part, which is an element of weak- 
ness, and only needed for a deep hole, the 
shank is now often made as a separate piece, 
drilled and sawn to receive the ‘round bar 
like that of W. S. Brown, already illus- 
trated. This is a great improvement, 
because only so much of the round bar 
need project as is actually necessary 
for the particular hole to be bored, doing 
away with all unnecessary springiness. 
To enable the cut to be taken quite to the 
bottom of a hole which does not go through 
the work, the cutters are sometimes put in 
at an angle, such as to cause their projec- 
tion beyond the end of the bar. This, called 
a Cawdron bar by Mr. Hines, is a still 
further improvement, and top rake can be 
given by filing the little mortise at a suit- 
able angle. The very small cutters are a 
little difficult to fit, but need no clamping- 
screw to hold them—a very great advantage. 
The bars are in sets of three, and are very 
useful. It is plain that the only choice 
before us is between such tools as Fig. 48— 
i.e., bent ones, or straight tools held so as 
to project on the side of a suitable bar, the 
latter for very heavy cuts usually needing 
the security of a plamping-screw. The 
theory of cutting tools is the same whether 
for inside or solid work. There will be the 
surface of the work and the shoulder; but 
the former is, of course, concave instead of 
convex. The leading edge in this case will 
be the one that has to deal with the shoulder, 
and which has to take the big share of work, 
yet here the amateur is generally at fault, 
as the end of the tool frequently has abso- 
lutely no clearance, and very little cutting 
power. At A, Fig. 48, the tool is made 
quite sharp, but at B it is quite blunt, and 
the consequence is that it needs great force 
to push it forward, and the work done is 
rough and uneven. Whether round or not, 
consider it a double-edged tool, and 
the proper way to sharpen it will 
appear at once, whether it is a solid 
tool or a short cutter held in a bar. 
Suppose the tool held in a Haydon bar as 
before (Fig. 50), and travelling forward in 


VOL. XLI.—NO. 1,059. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No, 1,059, 


399 


NN 


—ͤ ⁵᷑ö — — 


b 
NAN 


. 
a, V 
— 
— — A oa \ 


— 
ae See — oe ey D. 
＋ 


— 


— | 


m 


Hii ess 


| 


M2 


UAA 
UL 

UAA 
ty ea 


MANNAN 
renne 


N 


T 


5 


the direction of the arrow; a would be its 
leading, and b its following edge. Bend it 
instead, as shown, remembering that the’ 
shank of the tool or the bar merely acts as 
a handle, and the principle of the cutting 
edges will be at once apparent; rounding 
off the point will bring it to the usual form 
of an inside tool (Fig. 50 B). It may be as 
well here to add a word in relation to the 
actual work of hollowing out a casting, as, 
for instance, a cup chuck. The skin is 
intensely hard, and if a nicely sharpened 
tool is placed to out it without previous pre- 
paration, away goes its edge forthwith, To 
prevent this very undesirable consummation, 
take an old file and so hold it while the work 
is revolving as to clear a bevel and expose 
the bright metal. Then place the tool so 
that its edges only meet this clean metal, 
and they get under the hard skin, which 
then comes away on the first shaving, unless 
the chilled part of the metal penetrates 
deeply, or the cut is very 19 This will 
depend a good deal upon the founder. I 
have had iron so hard that I could do 
nothing with it, while other castings, spe- 


8 


cially intended for the lathe, often prove of 
ellen quality, 5 at all a 
well. hardened tool. In ring small holes 
the chief difficulty will probably arise from 
the rubbing of the tool below the edge, as 
the setting of the tool is a little more 
difficult than for work of large size. In 
this case, therefore, it is usual to give 
rather more clearance, or to set the tool 
very slightly above the centre. In adding 
to the clearance, it is better to round off 
the tool below the cutting edge to nearly 
the intended curve of the inside of the 
work. But, in practice, small work, which 
does not readily admit a well-shaped tool, 
is drilled, and not bored, especially as the 
twist-drills now used make such beautiful 
and true work. And these same drills show 
pretty fairly what should be the test of a 
well-ground and correctly placed tool—viz., 
a clean shaving. When new, and employed 
upon metal of good quality, two equal 
shavings, often of considerable length, wilh 
emerge as the drill descends into its hole. 

A cutter, right in edge and position, will 

bring away a clean shaving, bright and 
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polished on the outer side, if a lubricant is 


used. That side having been fairly cut, 


the inside is, of course, crushed across, as it 
has curled up, and is, consequently, quite 


rough. 


If, instead of such a shaving, the metal 


comes off in chips, the tool cannot be con- 
sidered satisfactory. At the same time, a 
perfect shaving equidistant between the 
coils is not to be expected, unless the 
feed is automatic, as it is in reality 
what may be termed an unwound screw, 
whose threads would not be evenly 
cut by hand -feed with the slide-rest. 
It is, however, difficult to state, with 
certainty, to what particular defect of form 
or position of edge any unequal or broken- 
up shaving may point. As regards the 
finish of the surface left by the tool, Mr. 
Haydon's own remark is that it should be 
so brilliant that the slightest touch of the 
finest 5 would spoil it. In most cases 
there will be first a coarse or roughing down 
cut, and then a finishing one with fine feed, 
although Mr. Haydon’s theory was in 
favour of leaving a perfect surface from the 
first cut; in fact, that such surface was the 
natural result of an efficient tool even with 
a coarse feed and deep cut. Certainly a 
great-deal of work can be sufficiently finished 
at one cut because the following edge 
always leaves it smooth and bright, but 
when it isan object to get as perfect a sur- 
face as possible, the tool edges should first 
havea final touch on the oilstone, and then 
@ finishing cut should be taken with a fine 
feed, using soap-and-water as a lubricant, 
and this should flow freely from a drip-can, 
travelling with the tool slide. Means must 
be taken, of course, to catch the surplus 
water, which may be returned to the can 
after having the dirt and chips strained out 
of it. Mr. Haydon’s sketch of drip-can set 
ap on a steel ppor screwed into the pillar 
of the tool post I copy bodily, as no plan 
can answer better. The Willis tool holder 
is also shown made correctly, which is not 
always the case. The conical, or rather 
hemispherical, washer C is often omitted, as 
well as the lower triangular plate H but 
both are of real use, as the washer allows 
the plate A a certain amount of adjustment, 
while it nevertheless conveys the pressure of 
the screw and nut above it to the plate and 
tool. The lower plate forms an abutment for 
‘the side of the tool shank or bar at K, assist- 
ing in placing it rapidly in position. The 
sorew passing through A enters a recess 
in H, and the whole turns as one 
iece with A. The most important detail, 
owever, is that which is often wholly over- 
looked—viz., that the end A of the tri- 
angular clamp should be twice as long as B 
measured from the centre of the pillar. I have 
bought rests in which the two were equal. I 
have casually glanced at some details of this 
excellent tool-holder because it chanoes to 
be introduced with the drip-can; but I 
have not considered it necessary to give plan 
drawings, as the apparatus is pretty gene- 
rally known. The drip-can itself exem- 
Plifies very well indeed the peculiar knack 
which Mr. Haydon has of adapting to his 
purpose the odds and ends so readily ob- 
tainable. I believe I am right in saying 
that the component parts in this case were 
a preserved-milk tin, part of a funnel, and a 
gas tap, to the latter of which was soldered 
the siphon-shaped bit of brass tubing shown 
by the dotted lines, which is intended to 
prevent dirt from being carried to the orifice 
of the tap. The tap itself is omitted, pro- 
bably by accident, as it is very convenient; 
but the original of this drawing, copied 
a graph, is now very faint indeed, and 
think I can detect a shadow or ghost ofa 
tap handle. I have little doubt that it was 
once visible. The supporting pillar of the 
sliding block, which supports the rod and 
ring, is screwed into the pillar which forms 
the centre of the Willis holder — a very 
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capital place for it. When not in use, the 
can may be swung back out of the way, or 
the can itself and its rod and ring can be 
instantly removed, leaving the pillar stand- 
ing. Mr. Haydon used the drip-can much 
more than I do myself, because I have a 
great dislike to the “mush” and mess 
which I should call inseparable from it, 
were it not that in his hands no such dis- 
agreeables were ever in existence, as he was 
the cleanest workman I ever saw. Still, a 
great deal of work can be done without 
lubricants, except in the fimal cut which is 
to leave the surface in a state of perfect 
finish. 

It does not appear to me that there is 
much more to be said upon the present sub- 
ject, the object of these remarks being 
chiefly to call the attention of recent sub- 
scribers to the matter, which is one of 
great interest and importance. Every 
aspirant to the metal-turner’s craft finds 
himself at sea as soon as he attempts to 
work with fixed tools in the slide-rest, and 
when some of us were young the battle had 
to be fought on very unequal terms, except 
with those who, living in London, were 
blessed with the advantages of King's 
College school and workshop. Now it is, 
at any rate, possible to learn why and how 
a certain form of tool answers better than 
another, and, when the principles are 
grasped, practice will soon follow with 
every prospect of success. If a tool is 
ground and also placed theoretically cor- 
rect, it will 3 do its intended work; 
if it fail, a closer examination will prove 
that some error existed which was over- 
looked. In the case of a tolerably coarse 
cut a tool may work satisfactorily, which, 
if drawn back and then reset for a very fine 
cut may not act as well. In this case I have 
generally found that it has been badl 
placed—a shade too high, causing it to ru 
slightly or a little below the level of 
centres, or the second edge may not be set 
sufficiently parallel to the work. No one 
who has not practised metal-turning would 
believe how slight a cause will affect the 
action of a tool. To quote my old friend 
once more, by way of conclusion, ‘A 
hair’s breadth in the setting of the tool will 
make all the difference between a finished 
surface, so perfect that the least touch of 
emery would ruin it, and a hitch-in of the 
following edge, accompanied by the usual 
results of a spoilt surface to the work, and 
probably a fracture of the point of your 
carefully-ground tool.” O. J. I. 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—X. 


Gas andother F Furnaces, 
8. 


. gas and other illuminants, and 
fuel,’ furnaces, &c., are the subjects of two 
distinct groups, the number of exhibitors is so 
small in the one section that we will take the twe 
groups together. No very great improvements 
in the manufacture of gas have been made within 
the last quarter of a century, but in almost every 
detail, and especially in connection with the 
utilisation of the by-products and the methods ef 
ing the gas, the ehanges have been con- 
siderable—in the case of the by-products amount- 
ing toa revolution. The great discovery of the 
methods of manufacturing aniline dyes from 
benzol was made in 1856, and the artificial pro- 
duction of alizarine from anthracene, a solid pro- 
duct of the distillation of coal, dates from 1869. 
Some of the more useful improvements in burners 
are comparatively old, but the application of the 
‘“ regenerative ” principle is practically new, 
though it is perhaps senior to the application 
of the same principle for heating reterts. The 
exhibits which are connected with the manufac- 
ture of gab are not of much interest to the 
general public, who are concerned rather with its 
economical consumption than with its production ; 
still there is much to attract the attention of the 
student even in connection with the drawing and 


JULY 10, 1886, 


charging of retorts, the working of the hydraulic 
dip, and certainly in the scheme for withdrawi 
gas from mines and utilising it for generating 
steam, &c. That is the Morgan and Shippo 
process exhibited in large diagrams by the 
Universal Electric Light and Engineering Co., 
of King-street, E C., and if the inventors could 
successfully withdraw the gas from mines, and 
so prevent explosions, they would undoubtedly 
achieve an important step in advance, for it seems 
clear that there is no safety-lamp which will 
vent explosions. G. Waller and Co., of Holland- 
street, S.E., show their patent compensating 
governor, which is made to act direct on the 
throttle-valve of the steam-engine and te 
its speed according to the varying flow of gas. 
A bell works up and down in a renal holding 
water; the lower part has a loose float, and a self- 
compensating water-chamber imparts great steadi- 
ness to the governor, which connects to the engine 
by a rack on the rod projecting from the bell 
actuating a toothed q t connected direct to 
the throttle-valve. Great steadiness is thus 
given to the up and down movement of the bell, 
and there is practically no hunting as the gas 
supply varies. The same firm also exhibit the 
absolute retort valve, which is fixed on the 
hydraulic main like the ordinary dip pipe—in 
fact it ma ba mid to be a dip-pipe ae 
se te valve for the of the gas. 
ap piè is #0 placed that all the tar passes 
directly down to the hydraulic main, the 
gas going through the valve ; but ifthe latter has 
not been opened, it goes through the dip pipe too. 
The valve is opened by a lover at to a rod 
with a hook at its lower end to fasten under a bar 
the retort lids, and on releasing that the valve 
closes at once. These valves are said never to 
choke with thick tar. Mr. Somerville, of Bank- 
side, S.E., exhibits his patent dip reducer, which 
removes undue pressure on the retorts, and pre- 
vents the entry of furnace gases, as the liquor in 
the reducer resumes ita normal level before the 
charge is withdrawn, and thus automatically sals 
the end of the dip pipe. He also shows his 
patented mouthpieces and self-sealing lids, in 
which the mouthpiece is cast with its front edge 
slightly splayed to form an internal conical seat- 
ing faced up to receive the lid, which is made with 
a rim in the form of a shallow plug turned on the 
outside to co nd with its seating. The lid 
is swung on a hinged cross-bar, to which it i 
held by a central steel bolt capable of 1 
freely in a hole in the crossbar, so that the li 
can be turned round in the event of dirt impeding 
its direct action, which is however rare, as the 
form of the rim clears the seat. Caink’'s pa 
automatic preesure-changing gas governor 
apparatus Hor increasing or diminishing the 
pressure in the mains according tothe sup ly of 
gas demanded ; it is believed to be the oniy one 
which meets the requirements of a district gas 
governor, and the inventors, Messrs. T. & H. A. 
Caink, of Sampson- road, Birmingham, claim that 
it is constructed on the only true principle, as to 
obtain uniformity of pressure at the point of com- 
bustion it is to have a variable 
at the source of supply. Messrs. 4. 
right and Co., of Millbank-street, S.W., show 
a variety of apparatus, including calorimeters, 
analytical and testing instruments, Hartley s and 
other photometers; while Sugg & Co., of West- 
minster, S. W., have a large collection of their 
specialities in the shape of burners, and a number 
of instruments which will attract the attention 
Thus they exhibit an improved 
velling photometer, the 
dark room, a patent trav 0 r, U 
otomi ed by Mr. Dibdin, 
of Works, 
which is being employed by the jury for testin 
zugg s improv 
required to 


the observation of an index for one 
meter being in order, gas is through to 
clear the drum; the burner is then lit, an the 
fiame adjusted to the proper height. When the 
pointer marks 16 (the nominal value of the gas). 
the lever is shifted and the gas sent direct to the 
burner. The clock is now started, and justas 
the minute hand reaches a division the 18 
again sent through the meter for one minute, 
when it is cut off and the illuminating power 
read off on the dial. Amongst the exhibits at 
this stand is Sugg's patent Cromartie” g% 
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lamp, which is one of the regenerative type, 
in which the gas passes in a nearly horizontal 
direction from a small hollow-headed burner in- 
verted. The air supply to the upper side of the 
flame passes between tubes which it serves to keep 
cool, and the supply to the lower side goes 
directly to the burner, descending by its own 
gravity down the sides of the glass. It is stated 
that the burners consuming 5ft. per hour give a 
light of 25 candles. These regenerative burners 
are undoubtedly the chief attraction to the public 
in this group, and the report of the j will be 
awaited with much interest. The enham 
tent gas lamp has been brought out by its 
inventor a little later in the day than some of the 
others. Unlike the Siemens lamp, the Wenham 
is inverted, but is based on the same principle of 
heating the gas and air by utilising the heat 
generated by the combustion of the gas. Lamps 
of several sizes are shown, one burning 18ft. 
hour and giving a light tested in the vertical 
direction of 300 candles, or at an angle of 45°, 
200 candles. The maximum illuminating power 
of the lamp burning 11} cubic feet is put down 
at 180 candles ; one burning nine cubic feet at 120 
candles; and the six cubic feet lamp at 75 candles. 
These figures, it will be seen, are extraordi 7 
and there is no reason to doubt them, for it is 
plainly stated that the No. 1, which burns six 
cubic feet per hour, has an illuminating power of 
only 50 candles at an angle of 45°. Still that is 
very noticeable, and puts the Wenham lamp in 
the front rank. The lamps can be seen in action 
all day long at the stand of the Wenham Patent 
Gas Lamp Co., of 12, Rathbone-place, W., and 
the advantage of the new lamp can be appreciated 
by comparison with an ordinary burner consum- 
ing six cubic feet 15 hour. Another lamp of this 
class is shown by Kirkham, Hersey, and Clark, of 
Great George-street, S. W., in the shape of F. W. 
Clark’s patent recuperative shadowless ventilating 
lamp, a title which suggests the remark that 
the majority of these lamps lend themselves, very 
readily to schemes for ventilation, the heat 
generated by the combustion of the gas being 
used as the motive power for extracting foul air 
from a room. Those who based their recommenda- 
tion of the electric incandescent lamp on the 
belief that it was much cooler than gas forgot 
that the modern gas lamps can also be made to 
act as ventilating engines, and so compensate for 
the extra heat they give out. According to a 
certificate by Mr. F. W. Hartley, the Clark lamp 
consuming 11°4 cubic feet per hour has an 
illuminating A equal to 60°33 times that of a 
standard candle. The Bower ‘‘ Duplex-regenera- 
tive Gas Lamp,” exhibited by Mr. Bower, of St. 
Neot’s, Huntingdon, isa combination of the good 
points in the designs of Messrs. Grimston, Thorp, 
and Bower, but differs from other lamps of the 
class in having a lower air tube projecting below 
the glass cover. This contains an arrangement 
for varying the air supply so as to adapt it to 
different qualities of gas. According to Dr. 
Wallace, of Glasgow, a No. 2 Bower lamp, con- 
suming 12°16 cubic feet per hour, yields an il- 
luminating power of 109°62 candles when tested 
horizontally, elevation of course increasing the 
amount of light, a remark which suggests the 
advisability of taking all statements as to the 
illuminating power of any given lamp with 
caution, for no proper comparison can be made 
unless they are all tested in exactly the same 
manner. Next to the gas lamps the public will 
be mainly interested in those constructed to burn 
mineral oils; but before referring to them we 
must mention that the Albo-Carbon Light Com- 


Tent exhibit of their appliances for enriching gas 
with a hydrocarbon. 2) fate and Co., of 199, 
Piccadilly, W., exhibit Martin's lamp, which has 
two semiciroular wicks combining to give an 
annular ring of light, while Browne and Co., 
of 186, Paccadilly, exhibit the Mitrailleuse ’’ 
lamp, which has 16 small round wicks all raised 
or lowered by the one key. It is, in fact, a sort 
of Argand burner with wicks, the centre portion 
base used to distribute the air direct to the 
flames, thus insuring perfect combustion 

and the maximum amount of light. The lamp 
is said to need trimming only once a week. Messrs. 
, Defries, of Houndsditch, exhibit their safety 
lamp (Sepulchre’s patent), which has received the 
high commendation of Mr. Boverton Redwood, 
and is so constructed that neither ignition of the 
‘vapour nor overflow of the oil in the event of an 
upset can occur, Itissaid that this lamp cannot 
ssibly explode, and that, in the event of 
Being accidentally overturned, it is automatically 


, of Horseferry-road, S.W., have an excel- | val 


extinguished, while it will burn such perfectly 
safe oils as those having a firing - test of 
300° Fahr. Mr. Daniell, of Linslade, Bedford- 
shire, exhibits his patent oil lamp chandelier, 
in which the wicks are laid in the tubular arms, 
and Flatau and Turner, of Mincing-lane, E.C., 
show their railway-roof lamp in action. This lamp 
burns mineral oil without the assistance of wicks. 
Jones and Willis, 43, Great Russell-street, exhi- 
bit a collection of ornamental designs for lamps, 
and their well-known triple-wick lamps. 
Amongst the other illuminants, attention must 
be drawn. to Webb’s wickless, non-guttering 
candle, exhibited by Gray and Son, 115, Leaden- 
hall-street. This is an ingenious device, in 
which a disc of gauze, carrying a little wick of 
asbestos, is placed on the top of a cylinder (or 
candle) of wax, &c., and held in position by a 
sleeve, which slides down the candle as the sub- 
stance is consumed. The sleeve prevents the 
disc slipping off the top, and the wick,” with 
the sleeve, sinks down as the candle is consumed. 
As there is no “pool’’ of liquid hydrocarbon 
near the “ wick,’ guttering or spilling of the 
melted wax or ow is prevented, Messrs. 
Garratt and Fowler, of Leipsic-road, S.E., ex- 
hibit their plumbers’, gas-fitters’, and painters’ 
lamps, which contain a supply of cotton, on to 
which the spirit is poured: and the vapour of 
which rises as it is required. The air is supplied 
by a mouth blowpipe, and by means of a little 
tap the outlet of the air can be shifted se as to 
give a small jet or a broad flare. These lamps 
can be used in any position, and will enable the 
plumber to wipe a large joint in all sorts of out- 
of-the-way places. As there is no reservoir 
of spirit, they are perfectly safe. The 
same exhibitors also have an improved union 
which can be screwed up tight without running 
a risk of twisting the pipes. It is in reality an 
octagon fitting, which 1s made tight by screwing 
up a sleeve nut. In connection with gas meters 
we notice several attempts to design a read- 
able index. Mr. Grey, Whitehead’s-grove, 
Chelsea, adopts the form of a ring on the index 
finger, which shows the figure that is to be read; 
but the best of all the designs is, we think, the 
clock dial of Messrs. Foxall, Llewellin, Jones, 
and Oo., of Newport, Mon. In this the index 
resembles a clock dial, with the usual two hands, 
but only 10 figures. The long hand reads 
theusands, and the short hand tens of thousands 
of cubic feet—an arrangement which can ly 
puzzle anyone. Their testing index is also an 
improvement, for, instead of a little hand liable 
to fall, they use a disc which revolves behind a 
vertical wire, and which, being equally balanced, 
indicates to any required degree of accuracy. 
The same firm also exhibit improvements in 
dry and wet meters. The dry meter, for in- 
stance, has the bellows supported both vertically 


and horizontally, so that it must always retain. 


its full capacity, and must expand and close sym- 
metrically. The wet meter has an improved valve, 
which is proof against any pressure, and can 
close the outlet only when the water is too low. 
Amongst pressure governors for use by consumers, 
Stott's (174, Fleet-street) is shown in various 
forms, some of them being entirely new devices 
for use with the regenerative burners, to which 
they have been applied in some cases in the 
Exhibition. It consists of a dome, or ring, of 
iron working in a trough containing mercury, 
and weighted to a certain pressure. As the 
pressure of the gas increases the dome lifts, and 
closes, or rather decreases the area of, the orifice 
forming the inlet of the gas by means of a conical 


ve. 

Tice’s gas tor is shown by its pa- 
tentee, W. Tice, Thornilee, Sutton, the special 
feature being the absence of any liquid, a flexible 
diaphragm causing a conical valve to be drawn 
into the inlet orifice as the pressure increases. 
Carter and Lees, Oldham, exhibit a pressure 
regulator with the dome and the mercury trough ; 
but having paton equilibrium valves, and an 
arrangement by which the weight on the valve is 
increased automatically as more lights are 
brought into use. That is accomplished by means 
of a weight pivoted at one end, and pressing on 


the valve spindle means ef an arm. 
In the upright position the weight has 
little or no effect on the valves; but 


tends to force them wider open as the pressure 
decreases. Bromhead's dry gas regulators, which 
have been used for some time at St. Paul’s 
Cathedral, and at several noted houses and clubs, 
are shown by Bromhead and Co., of 28, Pater- 
noster-row. There are one or two self-lighting 


arrangements for gas burners, whicb, however, 
depend on the keeping of a small jet constantly 
burning, and in draughty places that is liable to be 
blown out. Kinnear’s patent, 91, Finsbury-pave- 
ment, is a self-lighting burner with automatic 
governor, which is said to save 25 per cent of gas. 
J. Freeston and G. Kyle, of Geddington, Ketter- 
ing, exhibit an ingenious self-acting regulating 
machine for extinguishing and re-lighting gas 
lamps in the streets. The motive power is derived 
from the air entering the lamp, which drivesa 
small fan. The fan by gearing works a wheel 
carrying a number of pins, which, set according 
to the season of the year, turn the tap of the gas 
burner off and on, the gas being lit by a small jet 
constantly burning. The gearing requires 
setting about three times in the year, but as 
lamps must of necessity be cleaned occasion- 
ally, there is no extra labour involved. 
Messrs. Kirkham, Hersey, and Clark also 
exhibit Clark’s gas-making apparatus, which is 
found very useful in country places. The mineral 
oil or hydrocarbon liquid flows into a copper re- 
tort as it is required, and is there subjected to u 
destructive distillation, The products being 
mixed with warm air, a permanent gas of high 
illuminating power and of uniform quality is 
formed. The apparatus is self-contained, the 
heat requisite being generated by the machine 
itself. Amongst the exhibits in this group we 
must not omit to mention Mr. Newman's art 
metalwork in connection with gas fittings, and 
his wrought-iron candlesticks of coiled rod, by 
means of which the candle can be raised as it 
burns down. 

In the Fuel and Furnace Group Mr. F. 
Siemens shows a large-size model of the 
improved forms of regenerative furnace and gas 
producer, and also a few samples of his tempered 
glass bottles, millstones, and sleepers especially 
adapted for electrical railways. Mr. Fletcher, of 
Warrington, has a large collection of his famous 
cooking and heating apparatus in which gas is 
utilised, including laboratory furnaces and his 
coffee roaster, which is worth notice by those 
who like to have coffee in perfection. Mr. C. 
Kingsford, of the Lea Chemical Works, 
Hackney-wick, shows a large model of his 
system of combining a steam-boiler plant with 
coke ovens, so as to utilise the waste heat of the 
latter in firing the boilers. Captain A. S. Tom- 
kins, of the Victoria Rifles, shows his field or 
camp stoves for cooking, which will be found 
very useful and suggestive to all who desire to 
camp out. Several of the exhibits of ranges. 
kitcheners, &c., are apparently remanets from 
the Health Exhibition ; but are sure to attract 
the attention of ladies, especially the self-fitting 
stoves, like the Gem shown by Brown and 
Green, of Finsbury-pavement. The patent safety 
gas-stove, constructed on Somerville and 
Webber's patent, by the Patent Gas-stove Com- 
pany, Hatcham-park-road, S.E., will also interest 
many, as it depends on radiant heat from illumi- 
nating burners, instead of Bunsens. and is, there- 
fore, quite free from any tendency to alarm to 
the cook by flying back. The oven lining is of 
tinned copper, and can be removed for cleaning. 
while the waste or escaping heat is used for 
warming water. This stove has, we believe. 
never before been exhibited, and it certainly 
merits careful attention. We have, however, 
said sufficient to prove that the groups devoted te 
gas, &c., are not the least interesting portions of 
the Exhibition. 


— a l 


ON SOME MATTERS IN THE 
THEORY OF MIRRORS.—II. 


By W. Brappury. 
§ 4. 4 


apply the rule to a Cassegrain tele- 
scope. 

In this case parallel rays falling on the great 
mirror are converged by it on a small convex 
mirror, which brings them to a focus at or be- 
hind the vertex of the great mirror. Let Fig. 3 
represent this arrangement, A being the final 
focus, B the vertex of the great speculum, and C 
its focal point, D the vertex of the small mirror, 
and E its focal point. Thus, in this case the 
rays fall on the small reflector before completing 
their convergence, whereas in the Gregorian 
they encounter it after passing the focus. Let 
AB = a, BO -= F. DE, AD v, PC u. 
Therefore BD = F — , and ADY = 4 1 F 
., This being a case of the reflection of eon- 
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verging rays, falls under eqn. (8), which may be 
put in the form— 


1121 1 1 
u v 10 a + F -u f ) 
Or, as a quadratic eqn.— 


u? F A 4 ＋ 27) — f(a +F) (17) 


6 0 E 0 „ 


As before, assume for brevity that (F + a) = m, 


then 
* — (m ＋T 2f) = M. 
The solution of which gives 
4 u . 2 / A ym ＋ 147 
— — 


Now m = F a and BD = F — u, which sub- 
stitutions give 


BD=F-f+3{ yta tif -F .. (ue) 


Also CE, the difference between the principal 
foci of the mirrors, is 


CE m=f-u= 1 VETA FIF -E+ a) } (19) 


Hence it will be seen that the distance apart 
of the mirrors is somewhat greater than the dif- 
ference of their foci. 

As a particular case, assume that a = 0, then 
we have 


BD=(-/+i{yryap-F } 


Ck=a{ yy aji_r } 
and if the focal ratio /F be represented by r, 
these become 


BDe=F } l+r+h(yig¢art-1) 1. . (20) 


CE Lr 1) „60% %% (21) 


When the quantity under the vinculum is 
developed in a series, and the first three terms 
used, we 


To show the amount of error given by the last 
pair of equations, let us calculate several values 
for different ratios by both pairs of equations. 


By (20) and (21). By (22 and 23). 
: BD 2 F 07075 1 . F 2 7654 


Ee ° CE = F x 1008. . E x 0987 
Pa BD =F x809 .... F x 808 
1 CE=F x -059 .... F x 058 
Jal BD = F x · 8385 . F x 8384 
3 CE = F x 0385 . . F x °0385 


A geometrical relation amongst the focal dis- 
tances may be found as follows, though it is 
not of much practical utility. In equation (19) 
let CE be represented by z, then we find— 

z(Fie+s) =f" 

Substituting from Fig. 3 the geometrical for 
the algebraical quantities in this equation, it 
gives (since CE = , AE=F+a+2, DE 


CEx AE=DE* 
Or, as a proportion— 
AE: DE:: DE: CE. 


This holds true for any position of the point A, 
ao that when A and B fall together 


BE: DE:: DE: CE. 


The above geometrical relation is applicable to 
the Gregorian as well as the Casse form. 

Having now given the chief formulas which 
show the relations among the foci, it is nece 
to proceed to the more complex problem of find- 
ing the aberration of a spherical reflector. In 
this question we shall follow entirely the analy- 
tical method of Coddington. 

5. To compute the spheric aberration of a 
mirror. 

First, for a concave mirror. 

In § 1 we had the eqn. D. 


FB DB 
FE DE 
and it was shown that when A and B are so near 
together that distances measured from either are 
practically alike, we obtained rules which fur- 
nished the means of finding the positions of the 
focal points for the so-called central rays ; but 
obviously the higher the point B rises on the 
curve away from A, the greater is the difference 
in the length of lines measured from A and B; 
and consequently the greater is the error in the 
formula. Hence it becomes necessary to use, not 
the central values of F Band D B, but others 
which take into account the distance of A from 
B. In Fig. 4 the various points correspond to 
those in Fig. 1: from B, drop the line B N 
square apon AD. BN is called the semi-aper- 
ture of the mirror, and is generally represented 
by y. Next, from D as centre with B Das radius, 
draw the arc B M; and from F, with radius 
BF, draw B m. Then, of course, D M and F m 
are the exact lengths of D B and F B, and A M 
and A m show their difference from the corre- 
sponding central lines A D and A F. But A F 
=v, AE = r, AD u, and the equation (I), 
when inverted, may be put — 
1 4 7 
o+Am „ AW 


and the next step is to find the values A m, A M. 

By the property of the circle y* = 212 4, 
wherey =BN,r=AEandz=AN. But since 
x is very small compared with 7, we may neglect 
its square, and say that AN or z = y? = 2r., And 
for the circular arc, struck from D, we may put 
MN = yt +24; and for that from F, mN = yt 
+ 2 v. From these values we readily find A m, 
AM, and eventually 


v Am = v + (70 T 
u-AMeu — (F-5)¥F 


The second quantity is very small compared 
with the first, and the reciprocals may be put in 
a serial form, rejecting all terms after the 
second, This gives— 


1 lf, _lsl_1l\¢ 
iana Gi 
1 1l 1/1_1l\y 
a AM TAHE 22). 
By these values being substituted in (24) and 
the equation then divided by 7, we have— 


(24) 


bode (EN ay echt 
o 7 z ( 79 2 "Fou 
1 /1_1ŅNe 
＋ 24 ( i) Y — . . . (25) 


Now, the first part of each side is in reality 


our first approximate focal formula, so that the 
coefficient of y* embodies equal terms; and if we 
write 2 for € + 7 we get 

* u v 

2 
baz 1271) 7 
v r u r r u 

or, if f is the principal focal length— 

„„ E A O a 

TETTESTE 

THE AMATEUR WOỌORKS8SEHOP.-—]X. 
Planing Machines—Vertical Slides. 

1 is not much variation in the types 

upon which these are constructed. In the 
larger machines the castings are hollow through - 
out, on the boxed principle, as in the illustration 
(Fig. 2) on p. 444 of the last volume, and the 
elevating screws are inclosed in the hollows of 
the castings. These frames are all made roughly 
triangular in outline, in order to resist the re- 
action of the cutting tool. In the larger ma- 
chines they rest directly upon the ground foun- 
dation as in the Fig. 2 referred to above, and 
the bolts which connect them to the bed sides 
simply retain the parts in place, while in ma- 
chines of medium and of small size they are 
sustained either directly against the bed or upon 
brackets cast with it as in our own particular 
case. In some instances the bearing faces are 
prolonged downwards to carry an extra tool 

x by the side of the table, and additional 
is provided for moving it. The bearing 
require to be planed accurately to receive the 
cross slide, and they are kept rigid laterally by 
the bed below, and by a cross bar near the top. 

The slide here figured is a plain plated casting, 
stiffened with flanges round theedges. It would 
involve slightly less work if the back, instead of 
being curved, were made straight, though the 
curve has a better appearance. In the Figs. 88, 
89, 90, the lug A carries the end of the elevating 
screw, which is therefore placed without the 
frame, and the plate B is brought to one side of 
the centre, both to give room at the bottom 
for the holding-down bolts, and to allow sufi- 
cient width for the heads of the tightening bolts 
to slide freely—the bolts passing from the cross 
slide, through the slots O, to the back of the 
2;;in. thickness. A T-headed recess for the 
bolt heads (Fig. 91) would answer equally well, 
but the inner ing faces of the recess should 
be planed in that case, and this would be more 
troublesome than the filing of a clear slot. The 
facing D is for the end of the cross bar, and the 
narrow strip E is for the purpose of affording 
additional guidance to the cross slide, besides 
that provided by the screws and nuts. 

In the pattern, the plate will be framed to- 
gether in a similar fashion to the standard (p. 
468 of the last volume), four pieces, a, b, o, 4, 
being required, and corner pieces for the hollow 
radii being glued in. An jin. allowance will be 
made upon the face for fitting ; but it is not 
n to carry this right down to the bottom 
flange, but only so far as the lower lugs of the 
cross slide will come when at their lowest posi- 
tion. Hence the bottom flange will be 1ft. lin. 
long in the pattern ; but 3in. above the foot the 
front face will be increcsed an zin. in thickness, 
and carried thus ngas to the top. 

Upon the plate when cut to shape and cleaned 
off will be screwed the remaining work. The 
bottom flange F will measure 1ft. lin. by 2ŝin. by 
ĝin., and its bottom face will be square with the 
plate, a trifle of taper being put upon its inner 

only. The front or slide portion G will be 
made up by one piece measuring 2ft. Ozin. by 
2}in. by 2}in., and fastened to the plate. On the 
or inner side of this strip a thin facing 
2ft. Ozin. by lin. by zin. should be tacked, to 
afford a narrow and true bearing surface for the 
heads of the tightening bolts, and thus prevent 
the frequent hitch or diagonal bite which occurs 
inst an uneven surface. ; 
The plate will be strengthened and stiffened with 


ribe, e, e, e, I in. deep, and cut to their re 
spective curves from a piece of stuff planed to 
t thickness. The ribs around the inner curves 
will be jointed as shown by the dotted lines, 
Fig. 88, in order to avoid shortness of grain. 
Glue must not be used in any except the half- 
joints of the plate itself, because the parts 
will have to be reversed, for right and left-handed 
castings respectively. , 
The print for carrying the alot core C will be 
prepared to lft. 10in. by IIin. by fio. (it 1 
made thus wide purposely to afford sufficient 
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support to the core without other assistance), 
and a couple of shavings off each side will give 
enough taper in this case. If much taper 
were given, and the moulder did not file the 
corresponding taper in the core symmetri- 
cally, the slot would be out of parallel in the 
casting. The print is skewered on, and a core 
box of the plain section (Fig. 92) is made, equal 
in depth to that of the print and casting combined, 
and ift. 10in. long. e lug A, which sustains 
the bevel wheel and the elevating screw, made to 
the size and shape of Figs. 89 and 90, and l}in. 
thick, will be fastened on. The facing, D, on 
the back will consist of four chipping strips of 
jin. by zin. section, and fastened on in rect- 
` angular form 3in. square—one side of the rect- 
angle being flush with the top; another, jin., 
from the front edge. A joggle f, Figs. 88 and 90, 
Zin. long, will be fastened on 3in. below the top 
to form a steady bearing for the cross bar. On 
the back of the plate a strip, H, will be wanted, 
lft. lin. by zin. by zin. to complete the width of 
the foot; and on the same side of the plate, and 
running up its inner edge, the facing strip, E, 
1ft. 10in. by zin. by gin. will be fastened. A 
chipping strip of a z in. by }in. section will be 
put around the foot, the lower strip only being 
skewered on. Bolt holes should not be cast, but 
drilled in. Fig. 93 shows a section of the pattern 
cut through J J, to enable the reader to under- 
stand clearly the descriptions here given. 

In reference to the provision for carrying the 
wheels for the elevating screws, there are two or 
threo methods open to our choice, the adoption 
of either of which would involve modifications 
in our patterns. In Fig. 1, on p. 444 of the last 
volume, I illustrated the very common method of 
carrying the wheels by means of hood-shaped 
bearings resting upon the top of the horizontal 
wheels, and kept in place on the spindle by a 
small check pin. But a simpler method would 
be that shown in Figs. 88, 89, 90, where a couple 
of lugs cast upon the vertical slides take the 
bearing of the cross spindle, and as this gives 
rather less trouble in the making than the inde- 
pendent wrought-iron bearings of Fig. 1, and is 
very commonly employed in small machines, I 
have drawn that attacked to the pattern of the 


SECTION OF PATTERN AT J.J, 


FE 1 G.I, 
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SIDE ELEVATION 


slide, and should advise its adoption. In large 
machines bearings of either kind are employed. 
Where the cast bearings are used, they are fre- 
quently cast in a piece with the stretcher or 
Or the bearings of each wheel in the 
pair are taken on a single curved bracket, which 
18 bolted to the top of the vertical slide. Of these 
methods the attachment shown in Fig. 88 is 
most suitable for our machine, and in that case 
we simply have to make a lug, as drawn, and 
fasten iton. If the independent bearings are 
chosen, the pattern is already complete without 


cross-bar. 


the lug. 


Two castings are required, one right, the other 
left-handed ; so after the pattern has been moulded 
for the first, the pattern will be reversed by 
transferring all the parts from each side of the 
site. The two castings 


plate to the sides oppo 


will weigh 136lb., and should cost about 12s. 


per cwt. 
The fitting of these slides will be a com 


most important part being the front face. 


repeated again, since 


pan at the sides. The necessity for this care- 
ulness will be apparent when we come to try 
the slides in their places on the bracketings of 
the bed, and to test them relatively to each 
other and to the bed with straightedge, checked 
across their faces, and with square or level in re- 
lation to the faces of the bed. Both slides, when 
stood in place, should show faces perfectly parallel 
with one another, and the bed being adjusted 
with spirit level, the slide faces should, when 
tried with the same instrument, show perpen- 
dicular. Some little adjustment will sure to be 
necessary before these results are attained, and 
this can be done easily on tho chipping strips. 
Lastly, the holes will be marked off from the 
brackets in Fig. 38, p. 554 of the Vol. XL., and 
drilled to jin. in diameter. 


TA- 
tively easy affair after the table and bed, 955 
The 
instructions given on pp. 468 and 554 of Vol. 
XL., relative to chipping and filing, need not be 
ey will apply equally 
well in this instance. The faces should be filed 
first, at exact right angles, with the edges of the 
feet; and true lineally, and the chipping strips on 
the feet will be filed afterwards perfectly square 
with the bearing faces in front, and with the 


The facings for the stretcher bar, and the guide 
strips for the cross-slide, have yet to be filed, and 
the holes have to be drilled for the spindle and 
the screw. At this stage, therefore, we had better 
let this work remain until after the cross-slide 
and stretcher, with the wheels and their spindles, 
are made, the preparation and fitting up of which 
8 furnish the subject-matter of our next 
article. , 


MAKING LANTERN SLIDES.“ 


REGARD the successful development of lanterm 

slides as one of the moat difficult and delicate 
things that I have as yet met with. Maay subjects 
which make excellent silver prints fail to make 
good lantern slides. The formula which I use is 
slightly modified from that recommended by Mr. 
Carbutt, andI prefer to use his slow gelantino- 
albumen plates. 


I 


No. 1. 
Water @eetoeoeoecasaeesseseeeevaeoese 32 ounces } 
Sulphate of iron ............ 8 ounces 


After filtering, add 
Sulphuric acid (E E E EEEE EEEE EE] 40. minims 


No. 2. 
F oe 
Sc si grains ` 
After dissolving above, add 
Neutral oxalate potash h.. . . 8 ounces ? 


If the solution does not turn blue litmus paper 
faintly red, a trifle more citrio acid is added, and 
when this is dissolved, add 

Citrio acic .. ꝗ 300 grains 

Mr. Carbutt advises the following proportions 

for the developer: 


Oxalate of potash solution. 5 ounces 
Iron solution I ounce 
Bromide of potassium........ 6 grains. 


on seven the use of the bromide, I am 
verned altogether by the negative from which the 

ide is being made. 1 
contrasts of Fight and shade I should not employ 
any bromide, as its retarding action in this case 
would unduly check the development of the high 
lights, and by the time they did appear, the shadows. 
of the noy would be so dense as to be 
almost opeque. Asa general ution, however, 
velopment is under better control, and any slight 

ent is under oon any 
over exposure may be y corrected. 

It be noticed that the developer contams. 
about all the iron it will retain without precipita- 
tion, hence, if by reason of under exposure the 
image fails to develop fully, nothing can be done 
to force the development, for if more iron is added 
a precipitate will be formed. On the other hand, 
if a long exposure is given and the developer con- 
taining a bromide is poured upon the plate, there is- 


some ce of saving the cy in case the 
bromide checks the devel ¢ too much, by pour- 
ing it off and flowing with a fresh developer con- 


taining no bromide. When the developer is used 
Je engib as given, it Acht, und posite 
ave the e exactly an 
l done whet ihe ing camera is in the sams 
place and a uniform light employed, either from 
55 210 87 1 4,1. 1 185 55 a 
x 8 negative x ving g camera. 
5 ive placed within Gin. of the 
protected by a piece of 


of ordinary density. For a very thin n I 
have reduced the time to cap on and off. er 
this latter oar for ri moar of such su poe 
as rocks, white stone buildings, steamboats, g 
vessels, and rough water and © views. 
such cases I use the developer at its full stren 

as I notice it ve what are called black an 
white tones, but which are actually more black 
and blue or black and very dark purple, such as is 
often seen in an ordinary silver print. For such 
objects as landscapes containing considerable foliage 
and grass, brown stone buildings, or those composed 
of the yellowish brick much used at the present 
time, 1 prefer a dilute developer, as I think it yields 
tones more in accordance with the subject. The 
exposure should be trebled, and the strength of the 
developer reduced one-half, putting in pia ing 0 of 
bromide to two ounces of solution, and picking out 
the pinis when the development has proceeded far 
enough, 

By commencing the development with a weak 
solution there is little need of ever losing a plate. 
My plan of ing is as follows: Suppose we 
nrengih in the fray and in a graduate near by am 
strength in the tray, and in a near by an 
ounce of the same full strength, now this latter 
solution can be added, a little af a time, if necessary, 
to bring out the picture without danger of causing 
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o immediate chemical change in the developer. 
I do not advocate using a developer that has been 
mixed over thirty minutes, as beyond that time the 
ow precipitate begins to form, and though the 
1 A sppears to remain clear, there is a 
inkling of golden sand deposited on the surface 
of the’plates, which, while it can be easily removed 
by a constant and rather violent agitation of the 
tray, is a movement that is really needless so long 
as the plate is well covered. When a negative to 
reduced is thick on one end and thin on the 
other; the thin portion can often be shaded with 
success. I have even thrown a handkerchief over 
the thin end, and thereby obtained a more even 
illumination. Until some better light is provided, 
it will be necessary to make a double set of slides 
for home exhibitions, one suited for oil and the 
other for the limelight. I have some subjects that 
I cannot develop thin enough for oil, and retain 
any pluck, yet if the development is continued, the 
transparency becomes practically worthless. I 
employ two cameras facing each other, in one the 
negative to be reduced is placed in a kit in the 
space occupied by the plate-holder, and the lens 
t is removed. The lens of the copying is in- 
serted in this aperture, and the space between the 
two cameras covered by a black cloth; this plan I 
find works very successfully, and avoids the 
necessity of using a copying camera. In focussing 
I soa mat 4 a magnifying glass. The making of 
lantern slides is to me extremely fascinating, and if 
I have imparted any information which can be 
utilised by others, I shall feel that my experience 
has not been in vain. 


THE PROVIDENCE SCREW- 
CUTTING LATHE. | 


fas» lathe possesses several important features 
of construction, some of which are represented 
by detail views. It is designed for use on electrical 
work, sewing machines, or other light work, and is 
a very convenient tool for amateurs. It will turn 
18in. long, Jin. diameter, and swing Sin. over the 
bed. The gearing furnished enables screws to be 
cut from five to the inch up to very fine pitches. 
It has a hollow steel spindle to take rods up to 
in. diameter. The spindle bearings are straight, 


meN 


N 


N 
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* 
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with adjustment for wear. The centres are fitted 
to Morse taper. The tailstock has set- over for 
turning tapers, aud the slide rest swivels on the 
carriage. 

Fig. 1 represents some of the features of this 
lathe. The gear teeth are represented by heavy 
black lines. A is the spindle gear, shown dis- 
connected from the right and left gears, B and C. 
It will be observed that if the back gear is discon- 
nected there will be no gears running in connection 


* 


with the spindle, so it can be run at high speed 
without noise. The lever, E, connects either the 
right gear, B, or the left gear, C, with the spindle 
ear, thus driving the screw, S, right or left, as 
esired ; F is the fixed stud, and G is the inter- 
mediate stud. On coarser threads the gears on the 
stud, G, may act as intermediate; on fine threads 
it may be compounded, as shown ; this givesa very 
wide range of threads. An index plate ac- 
companying each lathe gives 29 threads, but many 
others may be obtained, or gears may be made for 
8 tbreads. This system of gearing is very 
irect n. * 1 — rue train of 
ears are diametral pitch, an : 
N * tho back ized DY 


is accomplished by means of an addition to the usual 
back gearing. On the same with the usual 
large back gear, H, is the gear, I, of the same 
diameter; these gears are connected 12 of 
the gears, J and K, thus the motion of the gear, 
I, is exactly the reverse of the gear, H. Now, as 
these gears (H and I) are on the gear shaft, 


and revolving loosely in opposite directions, and as 
the spindles are driven through these it only 
remains o 88 E * 
the regular back gear, H, or the o running 
gear, I, to produce a forward or — — 
of the indle. This is done by means of a clutch 
operated by the lever, L. Then, if, while the belt, 
M, and pulley, N, are running forward, the lever 
L, is pressed towards the pulley, N, the gear, 
will be connected with the shaft, and the spindle 
will run backward, carrying with it the screw- 
cutting gearing, and running back the 33 
start another cut. It will be noticed that the 
of gearing from the spindle to the screw remains 
unbroken, hence the operation of the reverse gear- 
ing is precisely the same as that of a countershaft 
with straight and cross belt. - 

Fig. 2 is a view of the carriage and section of one 
of these foot lathes, showing the bed in section. 


i ee 
directly under the tool- post, receives all'the 
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nut may be sepa 
the carriage detached from the scrow, and 


5 


by hand to any part of the bed. The slide-rest, E, 
* to t e cardago by a bolt, which is 
tightened by the wheel, Œ. It may be set at any 


angle for turning or boring tapers, or 
moved and a T-rest holder, or other de 
stituted. The slide-rest and carriage 


ide bar. 
27285 so as to 
parts and protect them from 
point of the tool may be raised or lowered by anana 


of the convex washer and concave shoe, 
is gibbed, to provide for any adjustment it m 
need > 


The foot power is shown in Fig. 3. On the lever 
pulley shaft is a clutch, O, which, when the teeudls, 
D, is pressed, engages with and gives motion 
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2hin. and in. diameter. ) 
has steps, 12in and 9łin. diameter. 


ce wheel, F, is provided. ‘This foot power! 
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is wasted on it. With back gears a d of 25 
revolutions may be kept up; without k gears 
the speed may varied from 120 to 3,000 revolu- 


tions. It always starts in the right direction. 


I 


Fig. 3. 


foot can remain at rest on the treadle while the 
machine continues to run, thus avoiding the motion 
sarar h to crank motions, even when power is 
not needed. This last feature is one that will be 
a ted in delicate operations. The lathe is 
made by the Narragansett Machine Company, 


Providence, R. I. American Machinist. 
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THE CAMPHOR BAROMETER 
“STORM GLASS.” 


was discovered by our ancestors that the 


height of the undissolved camphor in a 


or bottle was different in different states of the 


hing rain or wind. The inventive genius of 


the bottom one was marked the 


4“ Fair, on the middle one Change,“ and 
on the top one “Storm.” A note accompanying 
the instrument stated that the weather was indi- 
eated by the word in the division with which the 
top of the chemical substance corresponded. It 
also stated that the direction of the wind was 
shown by the substance being a little higher 55 the 
hese 
were manufactured and gold all over our coun 
under the name of Storm Glasses, or Chemi- 
cal Barometers.” One firm, I suppose in order to 
increase the sales, adopted the name of Signal 
Service Barometer; and I have met a number of 
a in possession of these instruments 
thought they had one of the genuine 
its 


opposite side from which the wind came. 


y 
barometers which the Signal Service use 


predictions. 


an impermeable, air-tight vessel of glass can 
neither be affected by variations in the atmospheric 

nor moisture. That light is not the cause 
of its action can be easily shown, for the chemical 


By H. Herm CLAYTON, in the American Meteorological 


Journal. 


+ The first improvement was, I believe, made by Ad- 


miral Fitzroy 


+ Other Ere besides camphor, I believe, are now 
included find it stated that Ea i camphor, one 


o parts 
nitrate me pa and one part ealammoniac are put 


the alcohol, and a little water added. 
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The fact that the manufacturers have hermeti- 


— ——5——— —— — 1 —= 


substance varies in height in the 


The 


crease greatly in quantity, and 
temperature is considerable, the 


hanging in my room read 21 
ture inside of room 73°, O 


in a few minutes the precipitate 


5.5 p.m., 93; 5.15 p.m., 80 
arranged in exactly the same 


during the whole experiment. 


70° or 75°, the alcohol would be 


storm on short notice. 


out of a warm room and the 


OR 


cam- | will be- notice 


downward. When this state is 


g 
risen to 50°, the heig 


latter temperature; but when 


who 


assists | about 60° to 70°, and the height of the recipitate 
in the instrument had been almost steady at 23 on 
the scale, when the temperature in the room on the 
evening of the 13th fellto 52°, and light flakes of pre- 


cipitate began to form. Iknew 


in the tube. 


it up before putting it in water. 


in the light. Neither can its changes be due to the 
action of the electricity of the air, for the changes 
of the tube take place the same in a protected 
shelter as they do in the open air, and the electric 
potential inside of a shelter is always zero.* We 
turn to changes of temperature for the cause of its 
variations, and find a most satisfactory explanation 


will be filled from top to bottom. I havea tube on 
which I have divided the length from the top of 


top to bottom. I brought it inside the house, and 
gan 


more attenuated appearance and 


5.35 p. m., 21. Another instrument with the scale 
hanging outside for & month or two, and read 50 


my room was next put into warm water, and I 
found that at a temperature of about 100 every 
particle of the precipitate would disappear. 


alcohol, aad when it had fallen to a temperature of 


the precipate. If, then, the indications of the in- 
strument are to be relied on, it is easy to get up a 


Suppose, when an instrument has been carried 


the column or precipitate will begin to shorten, even 
though the a remains the same ; and it 

that the bottom presents a more 
compact appearance. After about a week or ten 
days, the precipitate will have entirely lost its 
feathery appearance, except, perhaps, & little at 


any considerable change in temperature, 
ed | might be some minor oscillations in the length of 
the column, but the whole tendency would be 


pitate dissolves ve slowly in the alcohol, and the 
instrument is capable of going through considerable 


no perceptible decrease, because the dense crystals 
dissolve slowly, and the alcohol lacks considerable 
of containing as much as it could dissolve at the 


crystals which readily dissolve on a rise of tempera- 
ture, or if the temperature remains stationary, 
settle to the bottom changed into the more com- 


room for about a week had been ranging from 


super-saturated, and any further decrease 18 tem- 
perature would causea decided precipitation. On the 
morning of the 14th, the temperature had fallen to 
43°, and the height of the column of precipitate par 


at an instrument for fifteen minutes to an 
electrical machine charged to hig 
change whatever took place in the height of the column 


+ In order to make it dissolve rapidly, it is well to shake 


ai 
Ta 
apt „ gee —vʃ—— aw „ ~ . m”, © ~- 


was 32 on the scale. I observed the instrument 
inside the house and the one outside, three times a 
day during January and February, and it was always 
found that the height of the two columns varied in 
are directions whenever the temperature 

anges inside and outside were in opposite 
directions. 

I observed the instrument three times a day 
during the whole summer and autumn of 1881, and 
there was never an increase in the height of the 
precipitate without a corresponding fall of tempera- 


dark just as it does 


of doors, the precipitate will in i ile in- | ture, or a decrease without a correo rise o 


it the difference of 
alcohol in the tube 


temperature. It will thus be seen that the instru- 
ment is not a storm lass’? or a chemioal 
barometer,” but a chemical thermometer, and a 
vy poor thermometer at that. 

o its indications bear any relation to weather 
changes? Yes; because ap changes are 
closely related to other weather changes. In the 


into ten parts, and 


udden fall of temperature. This 
causes the precipitate to rise up to the division 
marked Storm, and the wind in such cyclonic 
systems is always high, es cially in their rear. 


as the weather is eternally changing, I suppose it 


; 5.25 p.m., 50; 


clearest skies and delightful breezes. It is also 
common for rains to pass Over without any 
material changes in tem erature. In such cases 
the height of the precipita will remain unchanged. 
The indications of the instrument are then some- 
times right, sometimes wrong, like the negro’s 
dumb watch, which was always right twice a day, 
but, as it gave no indications of the time when it 
was right, it was not worth much as a practi 
instrument. 


manner had been 


entirely filled with 


ee 
a a 


MIND. 


HE Rev. S. J. Jerram delivered anable and 
interesting lecture at Ealing a week ago on 


recipitate fills the | find,” in which an approximately accurate view 


entirely free from the trammels of his professional 
habit of thought on these subjects, but his position 
ig one which holds out an excellent promise of fur- 


make such an assertion ; but he recognises the fact 
q | that physiological, as distinguished from purely 
metaphysical, inquiries are li ely to play the most 
important part in elucidating the mystery of mental 
phenomena, and he has arrived at the perception 
that no state of mind and no change ina sta 

takes place without an act of cerebration ; at the 
same time making the necessary allowance for the 
possibility that the consciousness may hereafter bo 
found to be located in the periphery as well as the 


the body asa whole. It is not necessary to point 
out to the scientific reader that these formulations 
of thought show & deeper insight into the subject 
than is common among those who study it from the 
ouside standpoint. The weakest part of Mr. 
Jerram’s argument is that in which he strives to 
harmonise Locke's hypothesis that the mind at 
birth is as a blank sheet of paper, upon which any- 
thing may be written, with the doctrine of heredity ; 
and in which, of course, he is compelled to assume 
the undemonstrable proposition, and, as we bê- 
lieve, the untenable position, that ideas are some - 
thing else than the products of ideation, and that 
in some unexplained way intuition bridges over the 
chasm between primal agnosticism an conscious- 


towards night the 


should regard the physical organ of the mind as 
comparable with the cylinder of a phonograph upon 
which certain marks are impressed ; in fact, as an 
organic or or i record of ideational impres- 
sions which forms part of its constitution, and is as 
much part of the inheritance as the matter itself. 
When any species of organised matter reproduces 
its kind, the form in which it is cast tə as much 


the liquid was now 


h potential, and no 
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Jerram would say, sinfulness, is actually trans- 
mitted ; not merely the possibility or eecbabllity of 
sinning, though these are implied. Mr. Jerram 
has gone so far that he must needs go somewhat 
further. Meantime we heartily endorse his con- 
clusion: that which ‘‘ metaphysics’ represents, 
albeit the term has no precise significance, ‘‘ the 
philosophy of mind as distinguished from that of 
matter.... . . eventually comes to facts, the nature 
of which has not hitherto been solved, as all sciences 
of observation must do; but so long as it does not 
dogmatise, no danger is to be feared ; and when it 
has reached the point beyond which it cannot go, 
that for the time is the true system of psychology, 
and we must patiently wait till further inquiries 
ooo a more extensive field of knowledge.— 


BECK’S “STAR” MICROSCOPE.* 


r the construction of this microscope Messrs. 
Beck appear to have reduced the cost of an 
efficient instrument to its wy lowest limits, £3 3s. 
only being for it, in uding a lin. and din. 


objective, which, it is claimed, “are accurately 
worked, ly achromatic, and thoroughly suited 
for scientific research.” 


The er y is nickel-plated throughout, with 
the exception of the case, which is solid in design, 
and contrived so that the instrument is steady in 
every position. It is made in two forms, with a 
sliding or a “eager eager coarse adjustment. 
The foundation of the stand is a solid cast-iron 
base, A, having at its top a hinge joint, B, which 
allows the instrument to be inclined at any angle 
and is sufficiently firm to Beles of its being laced 
horizontal for use with Wollaston’s camera lucida. 
The body, D, has a draw-tube, C, with coarse and 
fine adjustments at Nand F. The — G has two 
springs, H H, the pins attached to which may be in- 
in any of the four holes on the stage, and by 


* Journal Royal Microscopical Society. 


their pressure (which can be varied by pushing 
them more or less down) will hold the object under 
them or allow it A be ori about with the 
greatest accuracy. e mirror J, besides A i 
in the rotating semicircle K, is attached to a bar, L, 
with a joint at each end aios Py lateral move- 
ment, so as to throw oblique light on the object. 
An iris diaphragm, M, in which the size of the aper- 
ture is varied by e ta in its fitting, screws 
into the under surface of the stage, and can be re- 
moved when other substage apparatus is required. 


PURE BUTTER. 


N Messrs. J. W. Queen and Co.’s Microscopical 
Bulletin for June, we find a brief account of 
some experiments with Dr. T. Taylor’s method of 
discriminating between butter and its substitutes, 
made by Mr. J. B. Betts, of Philadelphia. We 
gave some notes in connection with this matter on 
p. 392, and Mr. Betts says :— 

Some months ago the Microscopical Bulletin 
noticed thə publication of a phlet by the 
Department of ie a entitled ‘‘ Analysis of 
Butter and Fats, by Thos. Taylor, M.D., Micro- 
scopist.’’ Thinking it might be of interest, I sent 
for it at once, and must return thanks to the 
i ut me on the track of this 
interesting matter. Having secured the informa- 
tion from the pamphlet of how to detect the 
presence of adulterations in butter, the next thing 
was to prove the work to my own satisfaction. To 
find the characteristic result promised for pure 
butter, I vainly tried samples of ‘‘ Pure Creamery 
Butter” from the first-class groceries of our city, 
but somehow I could not get the result promised— 
even, strange to say, they all showed the unmis- 
takable mark of ixture. It may be well here 
to quote the words of Mr. Taylor: “The test is a 
very simple one. If afew drops of sulphuric acid 
be combined with a small quantity of pure butter, 
the butter will assume first an opaque whitish- 


Bulletin for having 


yellow colour, and after the lapse of about ten 
minutes it will ry to a brick red. Oleoma t- 
garine made of beef fat, when treated in the same 
manner changes at first to a clear amber, and ftera 
lapse of about twenty minutes, to a deep crimson.” 
n order to satisfy spn, I was fortunate 
enough to secure some butter made under my own 
eye, by the old-fashioned method of beating pure 
cream in a bowl. With ATE M, I 
obtained the promised result, both when and 
after several days. (In fact, the 3 from 
age did not in ry Aad affect the test.) But, to 
my amazement, all the samples afterwards showed 
clearly that some other fat was present ; some were 
side ren in which case the two fats separate 
ves in the dish, the butter forming the 

centre, and the other fats forming a ring of dark 
crimson aig igs | it, with a greenish if any 
pre tion of enters in the mixture. The 
action of cotton-seed oil I am not able to state 
certainly, but believe it to have a peculiar granula- 
tion, which I intend to prove by mixture and test. 
There is a difficulty arises in examinations of this 
character which must be borne in mind by a is 
inclined to test his table butter, that it is almost 
impossible to buy butter after it becomes known 
that the test is being made, the buttersellers seem- 
ing to have a great lack of confidence in the test. 
It is the intention of Mr. De La Cour and myself 
to give a public exhibition of the tests before the 
Microscopical Society of Camden at an early meet- 
ing and invite samples from dealers, but we have no 
fear of our powers being overtaxed by the number 
presented. The peculiar crystallisation of the 
various fats in cooling is another easy method of 
detection, but a description thereof would be too 
lengthy for the time at my disposal. 


PAPER NEGATIVES.* 


oni of the questions at goen and for some 
time past, exercising the photographic mind 


is that of a substitute for glass fis land work 
—a substitute which, while gi good 

ities and offering all the conveniences of ‘ 
shall be free from the serious objections of weight, 


bulk, and fragility of that substance. Despite many 
years of patient search in that direction, we seem 
now as far off the goal—a perfect su bstitute—as ever; 
and pho phers have recently shown a tendency 
to accept the sort of gs ee which paper as a 
ee; offers them. umerous have been the 
processes, some patented, devised for the purpose of 
rendering paper translucent or transparent, and 
depriving it of its grain ” ; many also have been 
the attempts to introduce a flexible and ey 
film-substitute, com of collodion, celuloid 

guttapercha, and other materials, but „Do great 
success has attended such efforts, owing mainly to 
the great nse of the material and the trouble 
involved in its use. Paper, however, even of good 
quality, is a comparátively cheap material, and if it 
can be utilised with advantage, so far as quality of 
result and facility of manipulation are concerned, 
many a tourist will rest content to put up with such 
minor inconveniences as the longer time required in 


printing. 

Notwithstanding the vast amount of attention 
that has been given to the subject of paper for 
negative oe from the very earliest days of 
photography, it is probably the case that many 
3 experimenters nare entirely failed to grasp 

y the requirements of the paper negative process 
of n In the days of Calot pe and waxed- 
pepe processes, the sensitive silver salts were 

ormed in the body of the paper; hence, in order to 
obtain an image as free as possible from ‘‘ grain” 
caused by the texture of the paper, it was absolutely 
necessary that the latter be perfectly homogeneous 
in its internal character, as well as smoothed and 
lished on its exterior surface. It was in the com- 
ination of these qualities that the old Causon ”’ 
and Turner papers excelled all others, and 
gained such a reputation for the special purposes 
referred to. 

In order to explain the action of a coarse-grained 
pape in giving granularity to the image, we will 

igress for a moment. Suppose, for instance, & 
be aa pen perfectly homogeneous paper is 
saturated with, say, potassium bromide, and after- 
wards floated on silver nitrate. Silver bromide will 
be formed in the body of the paper in a state of 
uniform division—that is to say, will be evenly 
papi 15 avi 8 N with the ee 
ess pulp of the paper support. Consequen 
upon 5 a correspondingly grainless 


a a will be the result. 

If, on the other hand, a coarse-grained paper be 
used, or one which shows the mesh distinctly, 
we shall have the potassium bromide unevenly 
absorbed, the ‘‘ pores or interstices of the 1 
holding more than the coarse particles of solid pulp. 
geet puny we have the silver bromide formed 
a coarser or less uniform state of division. From 
this it may be seen that it is not the grain of the 


* From thé British Journal of Photography. 
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A 0 Of may be interested in knowing that Mr. Jobn B. 
ound in the image, but really the uneven distribu- | Herreshoff, the principal of the Herreshoff Com- 
9 of the sensitive salt which the granularity of pany, is totally blind, and has modelled all his 
© paper causes. In fact, a structureless negative vessels by the sense of touch alone ; he has literally 
(on glass), printed through a sheet of paper of | felt the lines out. The fastest vessel that swims to- 
„ even ttxture, will show far less granu- | day, irrespective of size, is doubtless the steam 
ty Ary would a paper negative made upon the | yacht Stiletto. She recently ran from this city to 
same kind of paper. Sing Sing on the Hudson, 30 miles by the chart, in 
Arguing from this, it would appear that when an | 77min. from the start. This is an average of 
ot erage 15 applied to the surface of the paper only | 23-7 miles per hour, but is not an expression of her 
t the difficulty of securing om from | highest velocity, for she was not put to speed from 
granularity is overcome, and such, no doubt in the | the start, but ran some miles under easy steam. 
5 really is the case. But it is just here | The Stiletto outran on this occasion the Mary 
a experimentalists, and perhaps manufacturers, | Powell, hitherto the fastest boat on the river, beat- 
a recognise what is i Thur, given a ing her with ease. The Mary Powell was fully 
paper of fine and even structure and smooth surface | alive to the occasion, and did her best, but that was 
pe ra would appear easier than to apply a layer | not enough. The Stiletto has achieved by this 
of structureless collodion or gelatine emulsion, and, | adventure a wide notoriety. In closing, we may 
a rorult, to secure a grainless and perfectimageon | give the secret—if it may be so called—of the 
res pment. But practically, and in the absence | Ftiletio's great speed. This results from her light- 
ae precautions, the matter is not soeasy. The pulp | ness, great engine-power, and fine lines; but the 
og which the paper is made may be of the 9 first two qualities are paramount. She weighs only 
and structurally the paper itself may be „beyond | 28 tons and develops 450 -h. p., having 16-b.p. per 
reproach. Fine, however, as may bo the internal | ton of displacement. This, as all engineers and con- 
composition of the paper, its surface, when first | structors know, is simply tremendous in its 
ame is, as most of our readers are aware, decidedly | possibilities. The Stirling Castle, the fastest 
rough, this roughness being subsequently removed | merchant vessel afloat, has only 3 to 3}-h.p., per 
ton of displacement, while ocean steamers gene- 


by “ calendering, or by the combined application 
of heat and peen which produces a surface of | rally have only from 1 to 2-h.p. per ton of dis- 
placement. 


almost any degree of fineness and even gloss. 
_ This artificial surface disappears, more or less, 
under the influence of moisture; consequently it 


can easily be seen how, upon the application of a ECIENTIFIC SOCIETIE 8. i 


warm gelatine emulsion to such a paper, the surface 
— — 


swells and parualy aN its original rough 
character, and, practi „ & cast is formed in 
gelatine emulsion, of which the dneven paper surface ROYAL MICROSCOPICAL SOCIETY. 
isthe matrix. Here it is quite possible that the Mest of June 10th, 1885, at King’s Col- 
paper itself, when dry, may be so entirely free from lege, Strand, W.C., the President (the Rev. 
apparent struct ure as to show not the slightest grain De. Dallinger, F.R.S.) in the chair. i 
when printed through, and yet the negative image, Mr. Suffolk exhibited a collecting bottle with 
if stripped and printed, will give most emphatic flat sides, which had been ground and polished. 
evidence of a paper grain. For positive work this | Everyone must have found the inconvenience of 
matter is not of such high importance as in the case | the ordinary round bottles, through which it was 
of negative paper, because a comparatively thin | impossible to see anythin clearly, and therefore 
image is viewed by reflection ; whereas the value of | Would welcome one which had flat sides worked to 
i a true surface, through which an ordinary objec- 
tive could be focussed and would give perfect 


a negative apenas upon 1 varying power of 
arresting and transmitti ight if- 
g ness f the aa oaea OE | definition. The bottles were made by Hr. Stanley. 
Prof. Bell said that flat bottles had been made 


5555 n of the film produces an 

effect identi ith that of an i ed iti 

wi an increased deposition for some time, but they were not to be had except 
from foreign makers. He believed that some had 


of ada by ae developer. 

at is really wanted is a careful preparation of 
1h» surface of at fae intended for negetive work with | been used at the College of Surgeons; but the glass 
au isolating medium, which shall prevent the fibres was very bad, and their use had in consequence 
of the paper from swelling under the warm emul- been discontinued. Round bottles were very 
sion. After that, the production of a homogeneous { inconvenient, and he hoped that as an English 
deposit of silver follows as a matter of course, and | maker had taken up the matter, they might be able 
che tendency to granularity arising directly from | to get flat ones of different sizes. 
the structure of the paper remains the only trouble] Prof. Stewart said they had almost ceased to use 
to be combated. 


these bottles at the College of Surgeons, because 
We have made these remarks in consequence of | the sides were so rough and the tops so far from 
having recently seen many negatives taken upon flat as to be of very little value. The first samples 
unsuitable paper—unsuitable, that is to say, for | Were very much better, but the later ones were so 
negative work, though quite adapted to positive bad as to be practically useless. : 
printing—while we are aware that it is quite pos- Prof. Stewart called attention to a specimen he 
sible to produce prints from paper negatives, which | exhibited under the microscope, showing the special 
will defy the keenest scrutiny to distinguish them | °yes of chitonidm described by Prof. Moseley. He 
prints from glass negatives. It is, we believe, also showed a model of the species of Chiton ; but 
but a questicn of a very short time before we shall having found at the College of Surgeons a better 
find paper negatives firmly established amongst us | Specimen than thb one from which Prof. Moseley’s 
for many purposes; a few prejudices have to be | model had been made, he had brought it to the 
overcome, and a few mechanical and manipulatory | meeting. A section showed that the shell was 
details arranged, and then glass for landscape work raised into numerous corneal elevations, beneath 


will find a rful rival in the field. which it was tunnelled out in a very distinct 
5 ä manner. Behind the elevation was a substance 


like a lens, and below this a space caverned out, at 
the lower end of which was a series of rods, from 
which a number of filaments proceeded, together 
with some pigmented matter forming a sort: of 
choroid coat, a part of which projected forwards, 
forming an iris. The optic nerves proceeded 
directly upwards, so that there was no turning over 
as in the eyes of the pectens. In addition to the 
specimens exhibited, Prof. Stewart illustrated his 
remarks by drawings on the black board. 

Prof. Bell said that he thought the Society 


per direct/y which causes the granularity so often 


arduous work he bestowed on this subject during 
the whole of a blow-fly ‘‘ season.“ After 

of his numerous dissections, he says: ‘‘ ya 
hundred coaxings were necessary to get the parts 
into definite positions ere I could satisfy myself of 
the arrangement of what I will venture to call the 
+ uckers’ attached to the peeudo-traches of diptera. 
These suckers he likens to earlike appen: = 
„% mouse ears,” or bats ears. Before I sent the 
slide of the proboscis in September last, I consulted 
all the most recent standard works on the micro- 
scope, as well as Mr. B. T. Lownes’s ‘‘ Anatomy 
and Physiology of the Blow-fly,”’ and I could not 
glean any information that the details of structure 
descri in my letter had been observed. This 
description was only such as would suggest itself 
to anyone conversant with anatomy. I hope I may 
be permitted to make this explanation, s0 as to 
show that Dr. Anthomy’s charge that I have 
plagiarised, although not wilfully, must fall to the 
ground, and that it was, in fact, as he suggests, a 
‘“‘re-discovery.”” I wish to call attention to the 
fact that the proboscis of the blow-fly, as prepared 
and mounted by Mr. Sharp, requires no dissections 
or coaxings to display the leaf-like processes or 
„ suckers ” in situ. Under a sufficiently high 
power they, at the first glance, arrest the observer's 
attention —their visibility being entirely due to the 
mode of 5 and to the highly-refractive 
fluid in which the object is mounted. 1 find with a 
3 Tolles of 65°, ora din. of 90° (made 25 years ago 
by the late Andrew NNoss), the ‘‘suckers °’ can 
distinctly seen, although not with equal brilliancy 
to the performance of my Tolles’s bo immersion 
lens. When viewed with the latter, each of the 
‘‘suckers’’ appears as an actual protrusion of the 
lining membrane of the pseudo-trachea through a 
corresponding forked opening of the chitinous ring, 
and its expansion forms the leaf-like process or 
„ gsucker’’; each of these has a longitudinal slit or 
fissure extending frem the base to the apex. . 
some of the suckers the slit is seen with the margins 
in close contact, in others it is more or less widely 
open, and they all, on each pseudo-trachea, com- 
municate with a ceptral undulating channel running 
its whole length. The elasticity of the chitinous rings 
does not satisfactorily explain the way the suckers 
act. The opening and closing of the slit is most 
likely effected by some inherent contractile power in 
the sucker itself which probably is under the oon- 
trol of the insect’s will. In the imbibition of fluids, 
capillary attraction must also play a very im- 
portant part; and it seems possible that the so- 
called suckers’? may maintain a regulating action 
in this respect, and thus prevent what would be 
an injurious or even fatal abeorption. I think if 
Dr. Anthony will examine a proboscis mounted by 
Mr. Sharp’s method, he will candidly admit that 
his illustrations need something more than ‘small 
alterations and corrections’’ to bring them up to 
date.“ As no allusion to his paper was made by 
any of the members present at the November 
meeting of the Society, the inference is that, with 
the exception of those to whom Dr. Anthony has 
personally shown his preparations and dissections, 
the ‘‘suctorial organs up to that time were 
generally unknown. I used the term endoderm 
in the same way Mr. B. T. Lownes has done in his 
work on tho Anatomy and Physiology of the 
Blow fly, to iudicate ‘‘the innermost cuticular 
layer of the integument.” It is likely that the 
‘ suckers” consist of the three layers of the in- 
tegument; certainly they have an outer layer of 
the protoderm, which Mr. Lownes thus describes 
(„Anatomy and Physiology of the Blow-fly,’’ 
p. 9) as transparent and continuous over the 
whole surface of the insect, investing all the ap- 
pendages and 3 of the skin, even the hairs, 
and covering the surface of the eyes. It appears to 
be continuous with the lining membrane of the 
tracheal system, and to extend throughout the 
digestive cavity, even although it is somewhat 
modified in the latter.“ 1 beg to send a slide of 
the Blow-fly proboscis (mounted by Mr. Sharp) 
showing the “ suctorial Nie Sha as 3 
should know something of the kind of work which publication 5 of 3 ration and mount- 
was being done by Mr. Hill, who had been assisting | ing in the biniodide of mercury solution. 

Prof. Moseley, and had made the model exhibited. f ‘ Ss alg icati 
Whatever the general opinion of models might be, | The president said Mr. Wright's ET] ht. 
a 4ft. screw with 6ft.6in. pitch. The engines those who had any experience could speak as to | Placed the matter in a somewhat different light, 
can drive this 450 revolutions per minute, if | their great use for purposes of illustration in class | 80d gave them additional information. 3 
required. The boilers are of the Herreshoff pattern, | instruction. Mr. Suffolk said he had examined Mr. Wright’s 
and to those unacquainted with them need a briet| Mr. Wright’s letter with reference to Dr. An- | first specimen, and he had also made a similar 
description. They are pipe boilers” so called, | thony’s criticism on his note on the structure of the | specimen of his own; but the conclusion he came to 
and are made in sections like steam radiators. | tongue of the blow-fiy was read as follows:—The | was that the appearances described were due to 
These sections are disposed over and around the] February number of the Journal of the Royal | some sort of diffractive effect, and that they were, 
furnace, and any one of them can be quickly | Microscopical Society is only just to hand. At in fact, out-of-focus appearances. 

detached, in case of need, for repairs. The water | page 174 I note Dr. Anthony’s letter read at the] Mr. J. Mayall, jun., called attention to the fact 
is fed in at the top and is converted into steam in its 5 anuary meeting of the Society as to my observa- | that a Nobert 19-band test-plate had been success- 
passage down, und emerges into a stand-pipe or | tion on the structure of the tongue of the blow-fly. | fully mounted in Prof. Hamilton Smith’s medium, 
separator at one side of the sections; from this it I have looked up his paper on The Suctorial | haviug a refractive index of 2 4, the result being to 
goes to the engines. The advantages of this system | Organs of the Blow. fly iu the June number of | render the lines very much more visible than had 
are great lightness and efficiency. The whole boiler | the Afonthly Aicrcscupical Journal for 1874, and | been the case before. The preparation was made 
is heating surface, and being withoutashell is capa- | I at once disclaim any previous knowledge of | by Dr. Van Heurck, and was attended with con- 
ble of carrying very high pressure. The Séiletto| it. I can only now regret that it was unknown to | siderable difficulty. He now thought it possible 
works under 150lb., that being sufficient to attain | me, as I should have certainly given all the credit | to improve upon the photo-microgra hs of the 
great speed, but we presume the boilers would | to Dr. Authony for the discovery of the ‘‘ suctorial | 19- band test- plate made by the late Dr. Woodward, 
stand 200\b. justas well. Our readers at a distance | organs,” which he so well earned by the long and | of Washington, for the lines being mounted in the 


A FAST STEAM-YACHT. 


1 Mechanical Engineer describes the Stiletto, 

a steam yacht built by the Herreshoff Com- 
pany, and claims that this craft is the fastest afloat. 
She is 95ft. long over all, by IIft. beam, and 
7ft. 9in. depth of hold. Her model is peculiar, and 
all that we can say about itis what the Herreshoff 
Company wish to make public; her bow lines are 
nearly straight, and she is sharp at both ends, with 
a round bottom; proportion of beam to length 
84 ths. The engine is of the Herreshoff pattern 
with 12in. and 2tin. ey naar by 12in. stroke, driving 


408 


highly refractive medium could be illuminated by 
immersion means, so that an objective of higher 
aperture than any employed by Dr. Woodward 
could be used to resolve them. He hoped to try 
some experiments in protograpning this test-plate 

Lealand’s new homogeneous 


by means of Powell an 
immersion of m th of 1:5 N.A. 


Mr. Crisp said that they had received from Prof. 
W. A. Rogers, of Cambridge, U.S.A., a collection 
of upwards of 60 slides, showing the action of a 

i i was 
when 
ows to 


diamond in ruling lines upon glass. The series 

accompanied by a descriptive paper whi 

printad in the Journal, would enable the F 
it with the slides. 

president said that Prof. Ro 

pressed the hope that someone might feel suffi- 


com 


ciently interested in the subject to make a careful 
t had any 


study of the slides. They had not 
opportunity either of examining the slides or read- 


ing the paper, but their best thanks were due to 


Prof. Rogers for his valuable donation. 


A vote of thanks to Prof. Rogers was carried by 
acclamati A 


tian. 
Mr. Orisp, in exhibiting Theiler’s . Universal 
Pecket Microscope,’’ read some of the press notices 
of it, and commented on the extravagant manner 


in which it had been referred to in some journals. 


Dr. Maddox said that since the last meeting he | th 
riments on the feeding of 


had continued his expe 
insects with bacilli, and had fed both the wasp and 


the blow-fly, formerly alluded to, with the Anthrax 
They had lived on through the month 


until that very hot day when the thermometer rose 


to 136° in the sun, when they succumbed to what 
, 80 that he was 
unable to attribute their deaths to any effect of the 


he believed was heat asphyxia 


Mr. Waters read his paper on “ The Use of the 
Avicularian Mandible in Classification,” the subject 
being illustrated by drawings. 

Mr. Cheshire described a method of mounting, 
which he had found of great advantage with the 

lar clase of preparations with which he had 

been engaged, and he proposed to give some 
account of it as likely to be of in to others 
similarly working. All present were, no doubt, 
aware, of the great value of glycerine as a mount- 
ing medium for delicate structures, Canada balsam 
being destructive to soft tissues and cells. Gly- 
cerine also possessed a marvellous immunity from 
freezing. The great difficulty about its 
use for mounting purposes generally arose 
from the fact that when once the surface of 
glass had been contaminated 


lished, was not mathematically true, the most 
puly voliabed surface having its surface covered 


the same on. In fact, if marks were made 
upon a piece of glass with . or t ntine, 
traces of them could be distinctly seen after the 


glass had been well rubbed. The first thing, there- 
ore, to do was to geta 1 clean slip, and 
make a ring of 

Canada Balsam dissolved in benzole. The nexé 
got a perfectly clean cover-glass, and 

in order to hold this conveniently he bad found it 
an excellent plan to mould a small piece of bees’- 
wax into a semicircular form, having about the 
diameter of the cover, which, if slightly pressed 
upon the upper side of the cover, adhered to it 
- sufficiently to form a kind of handle by which it 
could be lifted ; and if it were turned upside down, 
it would stand upon the corner of the table until it 
was wanted for use. A ring of the balsam was 
then put upon the under side of the cover glass of 
the same size as that upon the glass slip. The next 
step was to select the object, and he had found that 
the most convenient things in which to keep stained 
objects were the small china saucers, which were 
to be 5 at the artists’ colour shops. They 


were much better than watch glasses. He then 
took up a small drop of n and put it in the 
ring of balsam which had been made on the slide 


(and for this purpose he had found nothing better 
than the ivory handle of a small dissecting knife), 
and then the object was placed on the slide 
In doing this he had found nothing so useful 
as a watchmaker’s eyeglass, and to save the incon- 
venience of having to take it up every time it was 
wanted he had it fastened round his head with a 
piece of elastic web, and when not in use it was 
pushed up upon the forehead. Having placed the 
object on the slide in proper position, it was well to 
remove all superfluous g ycerine, and the best way 
to do this was with a small sable brush, sucking off 
the fluid when the brush was full. Another drop 
of glycerine was then put upon the under side of the 
cover A cpt which was then placed in position on 
slide,the two rings of balsam were slightly pressed 
together, they adhered immediately, and th 

was done. A small amount of practice would enable 
anyone to Jud ge exactly how much glycerine was re- 
quired to fill the space; but if it happened that too 
much had been used it would force a small channel 
for itself and squeeze out through the balsam, which 
would afterwards close together again quite tightly. 


q| culty of keeping the cover-glass clean, 
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The only thing remaining to be done was to put on 
lue to prevent the balsam 
opting this system it would 
be found that the cover could be pressed down just 
as much as was required. The usual process was 
to mess the glass with glycerin firet and then, of 
roperly, and 
Mr. Cheshire further 
illustratedhis meaning by drawings upon the black- 
board, and by the exhibition of specimens, which 


a coating of Hollis’s 
from setting, and by 


course, the cement would not adhere 
the result was leakage. 


were handed round for inspection. 


Mr. J. W. Groves said that Mr. Cheshire’s first 
statement was that delicate structures and cells 
ens ; 
bataz- ae however, he was RN to deny, knowing 


could not be seen in balsam - mounted 


required, and 


the moment the head was moved away it sprang 


on one side, without any attention being 


req 
by the worker. 


Mr. Cheshire said that notwithstanding the 


remarks of the last speaker, he must still persist in 


stating that there were some structures which were 
mounting in Canada 


absolutely destroyed b 
Isam. For instance, there was a certain part of 
the dorsal vessel which contained cells which could 
not possibly be mounted in balsam without destruc- 
tion. Certainly if any one could so mount them 
without, he should be very glad to see them. 


Mr. Groves said he would willingly accept the 
challenge, the results to be shown in that room. 

Mr. Cheshire said that the proposal to breathe 
upon the cover-glass was just undoing the thing 
he had been advocating, and as regarded the diffi- 
if mounting 
was done in such dusty places the cover might be 
placed with the underside downwards if necessary. 

The President said they were very much obliged 
to Mr. Cheshire for his remarks. There were 
doubtless some amongst them who would derive 
useful hints from the communication. They would 
also be much interested in seeing the results of the 
mounting in balsam, concerning which the challenge 
had been accepted. 

Prof. M. N Datt’s letter was read, accompanying 
me unknown powdery substance found near 

eini. 

“ My method of mounting the proboscis of blowfly 
in solution of bin. mercury is as follows :—Appa- 
ratus necessary, two pieces cut from a glass alip, 
lin. long by zin. wide, a weak spring clip, and a 
wide-mouthed bottle containing methylated spirit. 
Kill the fly by dropping it into boiling-water, cut 
off the head, place it on one of the bits of glass, 
squeeze with finger till tongue protrudes and lobes 
expand ; then gently nip with the other bit of glass 
and put on weak clip to hold in position ; place the 
whole in the methylated spirit, and leave there for 
an hour or more. On releasing the proboscis from 
the glasses, the lobes will remain expanded: cut 
off the proboscis and place in spirit till all the air 
is removed. Then place in water for half -an-hour, 
then in weak solution of biniod. mercury (half water 
and half saturated solution) for two or three hours, 
then in the full strength solution for twelve hours. 
When the proboscis is put in the weak mercury 
solution, it will most likely curl up (the lobes), to 
prevent which, I pee it on a slide when taken 
from the water, and. put on a cover with a weak 
clip to hold it in position, and then run the weak 
solution of mercury under the cover, and do the 
same when transferring from the weak solution to 
the full strength solution. Mount in shellac cell, 
and use shellac for securing the cover. I find it 
safer to use for the fiual mounting, a solution of 
the biniod. mercury slightly weaker than satura- 
tion, as if full strength, crystals will develop in 
very cold weather.” 


SED 


Benzol Magnesia.—German journals allude 
to the efficacy of benzol magnesia as a grease 
eradicator. It is prepared by saturating calcined 
magnesia with benzol. A little of this powder 
rubbed on a greasy stain on paper, or any fabric, 
will remove it; but old stains may require a repeti- 
tion of the process. The mixture is said to be excel- 
lent for cleaning windows. 


JULY 10, 1685, 
SCIENTIFIC NEWS. 


HE Building News directs especial attention 
toa valuable report on a new economical 

and fireproof cement by Mr. G. H. Hunt (Verity 
and Hunt), which it publishes in its last issue, 
The cement is made by Messrs. Joseph Robinson 
and Co., of Knothill, near Carlisle, and is equal in 
every respect to Keene's, Parian, and other high- 
class cements, used in the best work, while its cost, 
will admit of its employment instead of the 
ordinary lime, sand, and hair plaster, which at 
present has to be put up with where expense is 
an object to be avoided. The new cement is 
firepreof, very hard and strong; it takes paint 
ela and can be used at any time of the 
year, or in any weather ; and can, if desired, be 
brought up to a splendid polish. Capt. Shaw, 
the chief of the London Fire Brigade, believes 


plan | ‘‘ it would be more effectual in preventing the 


spread of fire than any other of the common 
plasters er cements generally used,“ and his 
Opinion is not lightly formed. The cement has 
found favour wherever used, and seems likely to 
create considerable stir in the building trade. 
Although he had reached the seventy-cighth 
year of his age, many will hear with regret of 
the death of James Kitson, of Leeds, an English 
mechanic of the firat rank. Commencing life as 


ſa student of the Mechanics’ Institute, in Leeds, 


he rapidly rose in his profession, and soon made 
a name for himself as a builder of locomotives 
when railways came into vogue—a reputation 
which has clung to the firm ever since, Mr. 
Kitson, when- he ceased to be a pupil of the 
Mechanics’ Inatitute, filled several of its offices 
in turn, and ultimately became its president. 


Mr. James Kitson was, in fact, a scientific me- 


chanic, and a commercial and public man, whose 
influence in Leeds was deserved!y very great. 
Many will hear with regret that his long and 
useful life has ended. 


M. G. Witz, of Rouen, died recently at the 
early age of forty-eight. He was a conspicuous 
member of the Industrial Society of his native 
town, and was a notable contributor to the pro- 
gress of chemistry. We mentioned in this 
column recently his observations on the presence 
of ozone in the atmosphere of Paris during the 
cholera epidemic, but his most important work is 
probably that in connection witb the chemistry 
of cellulose. 


The death is also announced of the venerable 
and distinguished Swedish physicist, Prof. A. W. 
Eklund, at the age of ninety years. 


Small planets are now becoming so numerous 
that the announcement of the discovery of a new 
one is wisely delayed until its novelty can be 
verified. I¢ appears that Dr. G. Palisa, of Vienna, 
discovered No. 248 early last month, which 
increases his list to forty-seven. 


M. F. Folie, of the University of Liège, has 
been appointed director of the Royal Observatory, 
Brussels. 


Mr. Bosworth Smith has been appointed 
mineralogist for the Madras Presidency, and has 
been specially requested to compile a complete 
index to the mineral wealth of the presidency, 
and to commence, in consultation with other 
officers, a mineralogical survey. 


Atarecent meeting of the North of England 
Institute of Mining and Mechanical Engineers 
in Newcastle-on-Tyne, Mr. T. W. Bunning read 
a report on experiments made at Saarbrücken on 
the influence of coal-dust in explosions. Mr. 
Galloway, who was present at some of these ex- 
periments, stated that if the coal-dust were re- 
moved from the vicinity of the shot-boles, or 
kept watered for a space of six yards, the risk of 
explosion was removed. 


The 53rd annual exhibition of the Royal Corn- 
wall Polytechnic 1 will be opened on 
Tuesday, Sept. 22nd. edals and prizes are 
offered in mechanics, naval architecture, chem- 
istry, and electricity, fine arts, photography, and 
natural history, and there are competitions with 
prizes in maps and essays (Lander competition), 
art needlework, and British lace. Full parti- 
culars can be obtained from Mr. E. Kitto, 
F. R. Met. Soc., Secretary, Polytechnic Hall, Fal- 
mouth. 

The first section of the Barrow-in- Farness 
tramways was inspected by the representative of 
the Board of Trade last week, and will shortly 
be in full work. The line runs from a point 
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mear Furness Abbey to Roose, and has a total 
length of about four miles. The gauge is 4ft. ; 
the rails were manufactured by the Barrow Steel 
Co., and weigh 841b. to the yard. The locomo- 
tives are being made by Messrs. Kitson, Leeds. 
The line is a single one, with passing-places 
three chains long at intervals of a quarter of a 
mile. 

At the beginning of the next college year, in 
the autumn of 1885, Professor Thurston, 
formerly of the Stevens Institute of Techno- 

. will assume the position of ‘‘ Director” or 
presiding officer of Sibley College, Cornell Uni- 
versity, Ithaca, New York State, and will under- 
take the duties assigned him by the trustees of 
the University, of recommending a revised 
course of instruction in mechanical engineering 
and of tuition in the mechanical arts. Sibley 
College was erected by the Hon. Hiram Sibley, 
of Rochester, New York, and will be devoted to 
this department of instruction. Its recent addi- 
tions, in the form of enlarged buildings, added 
tools, and new collections of apparatus, make it 
an exceedingly well-equipped school ; and it is 
stated that the trustees have declared an inten- 
tion of doing all in their power to make it the 
equal of any such school now existing, and to 
give it every really desirable facility for its 
work. With the enormous wealth of Cornell 
University under their control, that will pro- 
bably be easily within their power. 


The Darwin Medal for 1885—founded by the 
Midland Union of Scientific Societies—has been 
awarded to Mr. W. J. Harrison, F. G. S., Science 
Demonstrator for the Birmingham School Board, 
for his origival researches in connection with the 
geology of the Midlands. 


On Sunday, June 28, an important portion of 
new railway was opened at Market Harborough. 
The whole of the Midland main line traffic has 
ever since 1857 passed over about a mile of the 
London and North-Western Railway, and great 
delays have been caused to important traflic. 
On the above date two new lines were opened, 
perfectly distinct, and the Harborough and 
Great Bowden junctions removed. 


At the meeting of the San Francisco Micro- 
scopical Society on June 10, a living book-worm, 
taken from an old Bible in Hebrew, belonging 
to the Sutro collection, was shown under the 
microscope and referred to Mr. Wickson for 
identification. The consideration of the subject 
announced forthe evening ‘‘ Pathogenic Bacilli,” 
having to be deferred until the following meet- 
ing, Mr. Banks gave an interesting demonstra- 
tion of the electric light in its relation to 
microscopy. He first showed a miniature 
incandescent loop lamp, actuated by a sulphuric 
acid and sulphate of mercury battery. For 
purposes of microscopical illumination, the 
incandescent electric light possesses the great 
advantages of extreme whiteness and intensity. 
With regard to the batteries actuating these 
lamps, there are still some difficulties to be over- 
come, but there can be scarcely a doubt that it is 
a question of only a short time when, with 
increased steadiness, duration of action, and 
cheapness of battery power, the electric light 
will be superior to all other methods of 
artificial illumination for microscopical and 
microphotographic purposes. Mr. Banks also 
showed, under the society’s largest micro- 
scope, the electric spark in its passage 
between the terminals of a zin. spark induc- 
tion coil, attached to a Grenet bichromate solu- 
tion battery. Two vulcanite slides had been pre- 
pared, on which were fastened adjustable plati- 
num strips connected with the battery wires, and 
terminating in brushes of platinum wire of ex- 
treme tenuity. The electric fluid, in its passage 
from one terminal to the other, formed a very 
attractive object under the microscope. One of 
the slides was used to show the effect on the 
electric spark, of interposing films of soot of 
different thicknesses. Ta its passage through 
these the current was deflected into meandering 
lines, around which scintillated showers of 
eparks. The particles of soot could be seen 
arranging themselves in symmetrical groupings 
, aroundthe terminals. In conclusion, Mr. Banks 

announced that he had sent for, and would soon 
be able to exhibit the Stokes-Watson apparatus 
for showing under the microscope the combustion 
of various metals in the electric arc. Their cha- 
racteristic spectra can also thus be shown by the 
micro-spectroscope. 


Mr, J. A. Youl says that there is now no doubt 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,059; 


that the true Salmo salar has been successfully 
introduced to Tasmania, his last shipment of 
ova having arrived in excellent condition. An 
Australian paper says: Out of 200,000 salmon 
ova, arived per Yeoman, 40,000 are now ascer- 
tained to be alive. Three hundred have already 
been hatched. A preserved specimen from 
which the ova was taken, and which has been 
sent out, and is now in the museum, indicates 
that the same fish which have been caught here 
are genuine salmon, after all.“ 


At Nuremberg, on the 15th inst., an exhibi- 
tion of machinery for the production of motive 
power will be opened, and continued until the 
30th of Septemper. The chief object of this 
exhibition is to introduce labour-saving machines 
for small workshops, 


On the authority of Sir Henry James, the late 
Attorney-General, we learn that misconception 
has arisen as to the inclusion of more than one 
invention in the same patent. The late Solicitor- 
General and himeelf have issued regulations, the 
effect of which is that the rules as to the inclu- 
sion of more than one invention remain as they 
were before the new Act was passed. 


An abstract of the results of the experiments 
by Dr. Tidy and Prof. J. Dewar, carried out at 
Aylesbury with the A B C process of treating 
sewage, shows (1) That the A B C process pro- 
duces a clear effluent free from suspended matter 
and devoid of smell; (2) that the effluent is 
uniform, notwithstanding the very varied nature 
and concentration of the sewage; (3) that asthe 
strength of the sewage increases, the precipita- 
tion is more complete ; (4) that the process re- 
moves over 80 per cent. of the total oxidisable 
organic matter; (5) that it precipitates 60 per 
cent. of the organic matter in solution, and of 
the residue left in the effluent at least two-thirds 
is non-albuminous, and therefore of a nature 
less liable to putrefactive and other changes; 
(6) that the process is carried on without 
nuisance, the sewage being immediately and 
completely deodorised, and the entire works free 
from any objectionable smell; and (7) that it 
produces a manure containing an average of 3:8 
per cent. of ammon ia calculated on the perfectly 
dry manure, or if with 20 per cent. of water 3 
per cent. of available ammonia, and also 5 per 
cent, of phosphates reckoned as tricalcic phos- 
phate of lime. 


It will be remembered that the proceeds of the 
lectures delivered by Prof. Tyndall in the United 
States during 1872 were handed to trustees, with 
the view that the money should be devoted to 
the sustentation of science fellowships; but a 
difficulty arose, and the money having been in- 
vested, now amounts to about £6,500. At the 
suggestion of the trustees, Prof. Tyndall has 
directed that the fund shall be equally divided 
between Columbia, Harvard, and Pennsylvania 
universities. 


The Institution of Permanent-way In- 
spectors.— At the general summer meeting held 
on Saturday week, the following persons were 
elected: As members: Messrs. S. W. Jones, East 
Indian, Bengal, India; J. Richards, L. and S.W., 
Basingstoke ; J. Pilling, Cheshire lines, Baguley ; 
W. C. Summerfield, L. and N.W., Coventry; J. 
Jobbins, L. and N.W., Smethwick ; F. Giles, G.N., 
London; Alfred Ivins, G.W., Dorchester; Clarke 
White, Midland, Hellifield; George Rodgers, Mid- 
land, Chesterfield; Wm. Genders, jun., M.S. and 
L., Sheffield ; Samuel Genders, M.S. and L., Ret- 
ford; Wm. Stee], N. and S.W. Junction, Acton. 
As Associates: Messrs. W. H. Elliott, Chief Signal 
Inspector, G.S. and W. of Ireland, Thurles, re- 
land ; C. Cornes, Signal nd aa Midland, Luton ; 
Thos. Henry Kuight, New Works Inspector, Mid- 
land, London ; Chas. Bindley, Foreman Carpenter, 
Midland, London; Thos. Winfield, Foreman Plate- 
layer, Midland, Nottingham; Henry Barlow, 
Foreman Platelayer, Midland, Nottingham. As 
students: Messrs. J. F. Hewitt, Somerset and 
Dorset R., Glastonbury; Wm. Smith, Midland, 
Ambergate. - a 


Varnish for Ferrotype.—The solvent should 
be highly rectified benzole; and the resinous body 
most suitable is gum dammar. Crush the gum, and 
having placed it in a tall bottle, pour in the benzole 
and shake up at repeated intervals until dissolved. 
Allow to stand until quite clear above the sedi- 
ment, then decant carefully into a clean bottle, and 
dilate with benzole until of the consistency desired. 
Good varnish can be made by dissolving Canada 
balsam in benzole. | 
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RED STARS—16 OYGNI, 53 OPHIUOCHI, 
&o.—ORBIT OF 61 OYGNI, AND STARS 
SEEN BY DAYLIGHT. 


(24438.]—Tue red star B.Add 27 Geminorum 
mentioned by Mr. Franks in letter 24367 appears 
to be identical with 12 Geminorum; at least Sa. 
identifies it with B.A.C. 2029, which is certainly 
12 Gem. 10, 11, and 12 Gem. are close together, 
I examined these three stars aud all prominent ones 
near them some years ago, when I was endeavour- 
ing to identify the triple star H. V. 55; but I have 
no note of any red star here. However, I have 
some reason to believe that my eyes are not so sen- 
sitive to red as to some other hues — at least, I 
well remember, when observing one evening some 
six or seven years ago at Hardwick, with m ply- 
lamented friend the Rev. T. W. Webb, being espe- 
cially struck with the fact that his sight seemed 
far more sensible to impreesions of red or orange in 
the colours of some red stara we observed than my 
own was. B. 607, to which Mr. Gore refers in 
letter 24391, page 367, ism Lacerte (1 Hevel, Piazzi 
xxii. 36). It is 5-0 . in Piazzi, and was entered 
by Sir J. Herschel as No. 1746 of his 4th catalogue 
of double stars, having two companions of the 12th 
and 13th magnitudes at estimated distances of 20” 
and 60" in the direction of 180:0° and 185˙.5˙ A.B. 
was measured at Cincinnati, 178°5° : 27:2”; mags. 
6:0, 11:0, 1879522; colour of A not noted. It is 
curious that Sir J. Herschel did not note the colour 
if the star was at all red when he observed it, as 
he has frequently called stars red in which other 
observers have seen no indications of such a hue. 
He calls A 6 mag. ; it ia 5 mag. in Houzeau. Some 
of Mr. Burton’s magnitudes seem very low. 

The magnitudes of 16 Cygni, about which Mr. 
Gemmill inquires in lettter 24391, were taken by 
Smyth from Piazzi. This is invariably the case in 
the Oycle,“ where Piazzi gives both components 
of the stars observed by Smyth, and Smyth always 
assumes the magnitude of the bright star from 
Piazzi in the cases where the companion was too 
faint to be seen at Palermo. I suspect that the 
small 2 ofa? Cancri was accidentally omitted 
by either Mr. Franks or myself when reading the 

roofs of the last edition of ‘‘ Celestial Objects.“ 

y the way, Mr. Gemmill should write B. 212, and 
not 3 212, &c. B. is the conventional term for 
Birmingham, and BS for Burnham. I am afraid I 
can tell Mr. Gemmill nothing at present about de 
Zach’s magnitude of a Draconis. Baron de Zach 
did little or no e after leaving Genoa in 
1826, and he died of cholera in September, 1832, 
while the date of Smyth’s measure“ of his comes 
toea Draconis is 1834:41. His magnitude is, of 
course, assumed from Piazzi. J fear that my 
language would be, too frequently, the language of 
imprecation before I succeeded in unearthing de 
Zach’s obsetvation of the magnitude of Thuban 
from the forty odd volumes of the Monatliche 
Correspondenz,” and the. Correspondance Astro- 
nomique,” to say nothing of his other works. 

The statement about 16 Comm being the 
“lucida” of that constellation is taken from 
Smyth’s Cycle II. p. 267. Smyth saya of 63 
Ophiuchi: It is followed by the two 8th magni- 
tude stars mentioned in Piazzi's Note 150.” He 
does not show these stars in his diagram, but he. un- 
doubtedly referred to C and D, although D, strictly 
speaking, is about 10” or 12" preceding 53. Arge- 
lander rates C 8'2 mag. and D 9 3 mag., the comes 
of 53 being 8:5 magnitude. These are the two stars 
observed by myself in 1872 and 1875, and 
in company with Mr. Read in 1881. On 
turning to Piazzi's note in the Palermo 
Catalogue of 1814, I was astonished to find that 
his words are 19“ temporis sequitur 
alia 8 œ mag. 10’ ad Austrum, et 41“ temporis 8 æ 
magn. 6’ ad Boream.” The first of these is, of 
course, C, which, according to Bessel, follows A of 
53 Ophiuchi at 18 2 sec., and is 10’ 5-6” to the south 
of it, but where is the other? There is certainly no 
8 or 9 mag. star near Piazzi's place, and unless he 
has made some error, the star must be a variable. 
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I suspect, however that Piazzi has omitted the word 
et preecedit’’ before the second alia, and the 
star is then an 88 mag. Arg., which precedes 
53 Oph. about 32°3s., and is 3'68” no of it 
according to Bessel; Piazzi’s differences of A.R. and 
Decl. being in all bability rough estimations. 
B called A of 63 Oph., white or reddish white, and 

red in 1781 and 1782; H. and So. both blue 
or bluish white in 1821; Z. both white on 6 nights 
in 1835; Smyth, both bluish in 1836, and A grdyish 
and B pale blue in 1850; Se. white, blue in 1856: 
Main, both white in 1861; De., very white, reddish 
blue in 1863, and white, blue in 1871 and 1872. I 
called A pale yellow, B lilac in 1872 and 1875 with 
refractor, and A pale yellow, B blue in 1875 with re- 
flector. There is, of course, no evidence of change 
in the magnitudes of C and D. Inasmuch as Dawes, 
from the mean of 17 nights observations, makes the 
magnitudes of the components of Coronę 6'7 and 
6:0 respectively, while Dembowski, as the result of 
over 100 nights between 1862 and 1878, rates them 
5°8 and 6'2, I think they may be considered as 


a ating very closely to a pair of avera 
ock. magnitude stars. Struve’s observations being 
made by daylight, his estimates are probably too 
high. took the distance of the components in 
1831 from Struve’s measure, the mean of three 
days’ observations in 1831:63. Doberck’s elements 
the best I know, give for the distance at the time of 
Struve’s observation 0°87”, and at the time of 
Dawes’s 0:89”; the difference between observation 
and calculation being only 1-100th of a second—a 
uantity which, like the weight of the hippopotamus 
the problem, may be neglected. 

The two stars of 61 Cygni (about which Mr. 
Arkwright inquires in query 56893, page 375) are, 
most probably, physically connected, as they have 
very nearly the same large proper motion ; but no 
signs of binarity have as yet appeared. Mr. Wilson 
seems to consider that the path deacribed is hyper- 
bolic; but if we except one or two of the older 
observations, deduced from differences of R.A. and 
Decl., there has hitherto been little or no deviation 
from a straight line. Itis difficult to say how 
small stars could be seen with any given aperture 
in the daytime, as that depends so much on the 
transparency of the atmosphere at the time, and 
the expression “ daytime ” is rather vague. Burn- 
ham has seen the fifth and six stars of the Trape- 
zium of 0 Orionis seven minutes before sunrise 
with 6in. a „and the fifth has been seen in 
bright ight with 16in. y Leonis has been 
measured in bright sunlight with 3{in. only, and 
the close comites of 1 Orionis and & Orionis with 
bin., and e Boötis and a Herculis have been seen 
double To the same aperture; while Dawes has 


m gai and d Herculis at noonday, with 
a little over Gin. of aperture. The perica of the 
shortest pair known to me—vis., ò Equulei, is 
about 10:8 years. 

June 8 H. Sadler. 


ArrRONTOMICOAL- DOUBLE STARS. 


124439.]J— SNR I last wrote I have not been 
very much favoured with good astronomical 
weather. Hot, sultry days, followed by cool 
nights, windy, stormy, and cloudy atmosphere, are 
not helpful for nice, delicate work. I have, how- 
ever, when relatively best, obtained a few results 
which I beg Mr. Sadler kindly to examine and 
report. 

2 Boötis. P.A. 295° +, in contact, power 180 

lit with a black line between discs; p. 208 an 


870. 
175° +, somewhat easier than 


n Corone. 
L Boötis. ; 

Gled. 435. 110°, preceded by a star about 1’. 

8 . 90° +, split with a aaa line beween 
discs, n. side aperture; p. . 

Gled. 487. 330° +. * 

Gled. 488. 310° +. 

Gled. 510. 60° +, mean of three observations, 
but doubtful, as the star is excessively close. ` 

Gled. 522. 215°, separated by small disc, p. 550. 

Gled. 525. 160°, somewhat closer than 622. 

Gled. 627. A. B. 80° C., 310° easy. 

Gled. 630. 165°, divided with black line between 


discs, p. 370. 
10°, this star looks closer than B, 
0°55" at 


Gled. 6 
Gled. B86. 10° preceded a little S. by a 10 mag 
. 666. a . bya ; 
star, 3 + distant. 

Gled. 572. 129°, faint. 

Gled. 474. In his letter (24369) Mr. Sadler gives 
Sch.’s angle 7°6° : 0°33” : 1882°47, and adds that 
this star is now wider. I have looked about six or 
seven times at this object; but I have not been 
able to see any elongation in that direction. It is 
a difficult object: to me more difficult at present 
than y Coron». I have obtained a doubtful elonga- 
tion about 130"; though on June 27, 1884, I wrote 
in my book, A much more satisfactory view of 
its duplicity,“ p. 370. I should like to know if any 
competent observer has observed it this year, and 
with what results. Does Mr. er think that the 
angle given by Sch. agrees with what is known of 
the orbit of this star? 


y Coronm. Mean of six observations ranging 
between 140° to 125°, 135°. 

Will Mr. Sadler look at XVh. 32m. + 36° 6’? I 
found about that place a double, which is not on 
any list I have, P. 260° + mag. 6, 75. I believe 
the distance is under 1“. I found it on July lst 
with p. 180; but afterwards, with inferior air, it 
required 208 to be seen at all. The star is S. of 
~ Corons, and is shown on Bode’s Atlas, as given 
by Flammarion in his Astronomie.“ 

O. M. Gaudibert. 


DOUBLE STARS—53 OPHIUOHI. 


[24440.]— Ox seeing Mr. Gemmill’s note on this 
(letter 24390, page 364), I looked it up on 
Friday last with the following result :— The night 
was not good for the detection of faint stars owing 
to bright moonlight ; but six more were found in 
the space shown by Mr. Gemmill, which are lettered 
according to magnitude in the acoompan 
diagram. e principal pair, A B, was rated at 
about 69 — 7.7 of Z. 's scale — colours yellowish 
white and light blue; and two small comites were 
found N., a little f. + s.p. AB at about 76” +, rated 
at 11:56 of H. There is a minute pair (almost an 
exact miniature of 63 as regards distance) midway 


E 


@A 


between A B and C, and another, rather wider and 
very mach fainter, between B and D. The 8th 
sara: star C is orange, and decidedly larger than B, 
while there is a 11 mag. between C and D. 
The latter is very small, more like 10th mag. I do 
not find the two stars near 53 in any list I possess 
but they are scarcely close enough to be reckon 
comites in the strict sense of the term. 

I have noted a similar cy in the colour 
of the comes to 6 Serpentis, as given in Celestial 
Objects.” There it is called pale grey; but I 
have noted it on three occasions as reddish violet, 
very similar to the companions of ¢ Geminorum 
and n Cassiopeia. x. J. Tarrant. 

Letchford House, Pinner, Jane 29th. 


70 OPHIUOCHI. 


(24441.]—T ae double star 70 Ophiuchi is one of 
the most remarkable binaries the heavens. 
Although the companion has more than completed 
one revolution round its primary since the time of 
its discovery ; yet no single orbit out of the dozen 
which have been calculated will satisfy both the 
1 the 5 c eee na 
than years ago, despairing of recon e 
conflicting observations, suggested that either R. die 
Bewegung in diesem Binarsystem erfolgt nicht 
nach dem Newtonschen Gesetz, or else, die 
Mittelpunkte der Fi „welche die beiden Sterne 
für uns bilden, sind nicht die Schwerpunkte der 
Massen.“ Jacob came to the latter conclusion, 
considering that the smaller star described a se- 
condary ellipse with a period of 26 years; but if 
this be the case, observation has, as yet, shown no 
trace of the aibi object. Two of the latest 
series of elementa, and those which best satisfy pre- 
vious observations, are those of Dr. Schur and M. 
Tisserand, published in 1868 and 1876. From 
these, I find the following places of B for the 
present time :— 

Schur’s orbit 63:39 ; 2°69". 
Tisserand’s orbit 49 0%: 2°50". 

I believe, from a recent observation, that Schur’s 
angle is at least 20° too large, and the distance oer- 
tainly half a second too great, if not more. Kriiger 
found for the parallax of this object 0'162", giving 
a distance one million two hundred and seventy- 
two thousand times greater than the mean distance 
of the earth from the sun, and he deduced a-value 


for the combined mass of the two componenta 
4 oar than that of gy Age the me 
istance of the companion from its primary be 
equal to that of the tN o. There is 4 
remarkable similarity 


are very large, that of n Cass. 
century, and that of 70 Oph. 113”, while O. È. 


duced a of 0:154” (with a probable error 
of 0:046") for n Cassiopeis, giving a distance of 
one million three hundred and forty thousand solar 


distances. There is a wide discrepancy in even the 
latest elements of n Cente but with Griber’s 
orbit (period 1954 years) mass of the system is 
4:6 times that of the sun, with Doberck’s 

222} years) 6:2 times, with Coit’s d 167} 
years), 6:4 times, and with L. Struve's (period 160 
8750 8:3 times the solar mass, with a mean distance 


ying | nearly twice that of Neptune. In the Elm 


MecHanio for July 14tb, 1882, I drew attention to 
a very remarkable case of proper motion in a dis- 
tant companion to 70 Oph., and this case was re- 
ferred to about two mon afterwards in 
Nature. The small star in question has appe- 
rently an actual proper motion of 1°28" per annum, 


O 


Oo 


O. 


larger than that of 70 Oph. itself, and i 
than any hitherto own as belong to so faint à 
single star; for it is probably not much brighter 
than 16 mag. in Herschel’s scale. Filammari0s 
attributes a slight proper motion, on, 
sufficient grounds, to the Herch 
Aldebaran ; and also a large p.m. to a 
N y 8 not Smyth” | nb one: which 
ison of a of Sm 8 own, 
a rather more extended ee with the ob- 
servations of Smyth woul bably havo caused 
him to reject. The place of the star near 70 
Oph. was, in 1878 8, 197-0°: 71°30", according te 
the measures of Prof. Hall at Was 
any reader determine its present position? A small 
nine mag. star (W. B. [1] XVII. 305 
5° S.W. of 70, has a p.m. of 0 67“ ann 


ing to tho Glasgow o ations. 
Jul 1 H. Sadler. 


PS—I notice that Mr. Franks made the colours 
of both components of 70 Oph. yellow in 1876. I 
should be glad if he would mention the date of his 
observation. De. gives the colours yellow, rose, 
on four nights in that year. 


PEARSON’S METHOD OF COMPUTING 
EOLIPSES AND OOOCULTATIONS. 

[24442.)—REFERRING to letter 24340, p. 322, MI. 
Pearson does not seem to understand my way of 
obtaining the times of beginning and ending of 
ocoultations and eclipses by his partially-gra 
method. I do not again divide the elipse into hours 
and minutes, but the moon’s path only. In making 
these computations I first complete the diagram in 
the usual way; then, letting the local mean stand- 
ard, or sidereal time of geocentric conjunction fall 
at the meridian, I again divide the moon 2 wary 
into hours and minutes of the same ecale as before. 
This can be done in half a minute, and exhibits 
accurately and at once the local mean, s or 
sidereal times of beginning, nearest approach of 
centres, and ending. Mr. Pearson’s rule is Sub- 
tract the hour-angle at conjunction from the hour 
angle at the beginning (or vice vere), and if the 
remainder be positive, add it to the local mean time 
of conjunction ; if negative, subtract it. Similar 
operations are required to show the times of nearest 
approach of centres and ending.”’ 

Chas. L. Woodside. 
Boston, Mass. : 
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should subordinate their own convenience in adopt- 
ing it. This, to my mind, is thé only real argument 
in favour of the new system - its universal ado tion; 


by the Sergeant Instructor at our headquarters. I 
inclose a drawing of it both op*n and shut, in the 
hope you will make it public for the benefit of our 
readers. Two hollow balls thown by the tame 


RLEOTRICAL WEATHER VANE. 


[24443.]—THE subjoined sketch shows & form of 
electrical weather vane devised and patented by 
me. The vane can be attached to any wall or 
ridge piece, and the receiver may be placed any 


abstract question of 24 hours noon to noon v. 24 
hours midnight to midnight concerns the astro- 
tion whatever, there can be, me but little room 
i i e best. In 152 

of what our friend, 4e F. R. A. S.,“ says (p- 6, 
letter 24365) as to & solar eclipse beginning 
hefore noon and ending after it, as a diffi- 
culty with the old (Nautical Almanac) reckouing, 
it seems to me to be rather an argument in its 
favour, inasmuch as for every single observation of 
a solar eclipse made in the daytime, there are thou- 
sands of others made only at night. Although it is 
true that our own Astronomer-Royal has a opted 
the new reckoning, I am not aware that any other 
national observatory has seen fit to follow the re- 
i e Washington Meridian Con- 


r 


breaking up observations in the middle of a night’s 
work just at the tick of the clock, and if very deeply 
absorbed at the telescope, I have probably forgotten 
all about midnight ng the precise time at which 


distance from it. The arrangement of the latter 
rmits of one, or more, being coupled-up to an 
existing vane, and as the current sent into it is only 
of momentary duration, it can be worked from C. an 
any ordinary battery used for supplying bells or i ini i 


spring, and the shutters are also kept closed by | to work with the new reckoning, I abandoned it 
it. the spring case— & hollowed-out piece of | again for the older system, which is in every way 

d far more convenient and familiar. As a duti 
member of the L A. S., I had instructed the mem- 
bers of the Planetary section to use the new time, 


small flattened metal arms working in a notch 
on lower end of the key or plug A, and connected 
to the shutters E E at G G. EEthe two hollow 
shutters working on screws FF. FF two screws 
as pivots for shutters EE to work on. GG two 
ins for the connecting arms DD. HH two 
attened bullets as resonators, in the position 
they take up on the shutters striking together. 


both in public and ge When the new system 
i d, I will, perha change my 
at uncertain e I am conser- 
vative enough to hold fast by the time-honoured 
reckoning from noon to noon, as amply sufficient 


for all the purposes of an observer. 
W. S. Franks. 


DOUBLE CORN MARIGOLD. 


[24446.]—As many of f Ades readers, like myself, 
care for other things besides mechanics, I send you 
a rough sketch of what I believe to be a very rare 


for other purposes. The needle used for indicating 
is nearly dead-beat, and accurately follows th 
swaying of the vane. One of these has been in 
constant use for six months without a bitch of any 
kind, and there is a complete vane and indicator 
at Stand No. 1378, Inventions Exhibition. 

F. M. Rogers. 


arms D D are partially hidden between the two 
ELSON’S FLASHING LANTERN AND po of the shutters to which they are attached 
y 


i INSTANTANEOUS CAMERA SHUT- the pins G G. They are seen as dotted lines 
TERS. „| where they enter the shutters to their pins GG. 


[24444.]—As I see by the discussion going on in 
the pages of the “ E. M.” that some of your corre- 
spondents cannot get their so-called instantaneous 

utters of their cameras to work satisfactorily, and 


hand, the one containing another smaller ball free 
to move inside it, will not both reach the same 
distance, the momentum of the latter being ex- 
nded or destroyed much soooner than the one 

containing nothing. 
I trust the above’ may find a 8 in the pages 
ppy possessor of 


t may fu a hint to those ingenious ones who | of Oars,” of which I am the 
care the matter out for themselves. On| twelve back volumes, all boas * 
. R. on, 


Gunner, Calcutta N. A. Volunteers. 


for signalling in the Morse on board ship, I found 
Calcutta, June 1, 1885. 


the one grea 


that was, when the two shutters (which open out 
across the front of the lantern) spran together, 

y rebounded or vibrated for some little time 
before the light from the lamp was completely shut 


y 
in signalling the symbols not beoi properly re 
unless a deal i patience were 


lost by signals slowly. So, to obviate this serious 
drawback, I constructed 


THE NEW TIME. 


n adoption of the new time seems 
to be as far from realisation as ever, although a 
considerable period has now elapsed since the Wash- 


variety of the corn marigold, which grows here in 
large quantities. The imen is quite double; it 
i u a became rather withered fore I sketched it. Iin- 
ington Conference—enough, ore would imagine, to | tended keeping the plant alive ; but finding that it 
show whether it is likely to find favour with the | js only an annual here, pressed it. I also inclose 
to every one that the consensus of opinion is de- E. R. Dale 185 Lond. 
cidedly adverse to it. Nor does this opposition i 
roceed so much from the general public, who are, 


COLLIERY EXPLOSIONS. 


side of the narrow space inside each shutter, w1 fear, supremely indifferent to the question, as i 
the result, as I anticipated, that the shutters or | from a quarter where it might least be expected— [24447.]-—THE recurrence of these disasters fol- 
screens now come together with a sharp, dead | from astronomers themselves. And why should lows the well-known old rule, a fallen barometer 

a risen thermometer, an unusual escape of gas, O 


they sacrifice the old 24-hour reckoning (from noon 
to pave | which is everywhere understood and re- 

not only by astronomers, but by seafaring | 8 
men generally, in order to meet the convenience 


bang, as the (as I name them) leaden resonators 
ide them take up the recoil, and will pack over 
the allotted space of about an inch or more. Now 
the light seems cut off clean, like a sharp knife cut 


course, and funerals for 200 persons ; and so it 
oes on. ’ 
Now, the barometer may have fallen }in. in 48 

hours, thus lessenin atmospheric pressure 351b. on 


of a rope, instead of, as before, when the shutting | of the outside public, who really do not carea straw l 
off of the light was as if the rope was torn or rent | about it? If the public want a universal? time, | the square foot, while the ventilation by suction of 
asunder fagged-out ends. let them agitate for it ; it would then be quite time have further reduced that pres- 
The lamp bas been pronoanced to be perfection enough for astronomers to consider how far they ther 0 on the equ re foot. 
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A ton of hewn coal is capable of giving off 10,350 
cubic feet of carburet ed hydrogen, which when 
mixed with nine times its volume of air makes 
93,150 cubic feet of most explosive “‘fire-damp °’; 
but a blower is known to be under pressure of 30 
atmospheres, and, therefore, we may arrive at an 
idea of what quantity of gas one ton of coal while 
under pressure in the strata might produce. Thus 
10,350 cubic feet of a hewn ton of coal multiplied 
by 30 atmospheres = 310,500 cubic feet of car- 
buretted hydrogen, which, when mixed with nine 
volumes of air = 2,794,500 cubic feet of ‘‘ fire- 
damp,” which, if free and ignited, would blow up 
miles of workings, headings, and roads. 

Now, those figures are given in order to convey 
eome idea of the perilous nature of trifling with 
colliery ventilation. 

There is no other means of real prevention than 
that of abolishing the system of ventilation by the 
suction of fan or furnace, and introducing instead 
air under pressure up to the face of the co:l, by 
which means the atmospheric pressure may be main- 
tained toa proper standard. For instance, every 
1-10in. fall jib per equare foot must be supplied 
to meet the deficiency. 

I must maintain that helping to bring about a 
“ disaster ” by easing pressure by artificial suction, 
when more pressure is the essential to safety, is 
most unwise, to use the mildest term. I hope some 
of gone correspondents will discuss what I have 
said. J. D. Shakespear. 
25, Great George-street, S.W., July 6. 


COLLIERY WARNINGS. 


[24448.]—TxeE following dates are indicated as 
being periods in which a change of atmospheric 
pressure, combined with disturbances of the mag- 
netic currents (earth currents) and seismic perturba- 
tions, may be expected to occur during the ensuing 
six months. Observation has put it beyond all 
doubt that an intimate connection exists between 
these disturbances and accumulations of gas in 
mines, therefore I name these dates as being v 
dangerous, and the greatest care should be observed 
by miners. 

Earth tremors also owe their origin to similar 
causes, and when they do take place will be found 
to occur approximately about the dates named. 

is is a very interesting branch of science which 
been unfortunately almost entirely overlooked 
scientists. It is, however, worthy of the closest 
atudy, and although we can never expect to be able 
to prevent the outrush of in mines, there is no 
reason why we should not be able to indicate the 
riods when these occurrences have a tendency to 
0 place, and thus be enabled to take precautions 
y 
If 


colliery managers and viewers, or any other 
officials who have to do with mines, would keep a 
record of the dates on which accumulations of gas 
are observed to take place, and let me have a copy 
of such records, they would thereby greatly f 
tate the investigations, and would found a basis 
upon which future calculations might be made. 

The dates marked with an asterisk are periods of 
exceptional disturbance, and during these periods 
the utmost caution should be exercised in mines 
where gas is known to exist. 

July 6, 6, 7*, 8, 22, 26; August 5, 6*, 15, 19, 28, 
31; September 2, 4, 7, 15, 20%, 25, 28, 29 ; October 
2, 3%, 5%, 10, 16, 20, 25, 27; November 6, 7*, 20, 
22* ; December 2, 3*, 4%, 6, 18“, 19, 28. 

T. J. Murday. 
Felton, R. S. O., Northumberland, June 30, 1885. 


EXAMINATION OF MINERALS BE- 
FORE THE BLOWPIPE. 


2449, In accordance with Col. Ross's request, 
“ E. M.,“ No. 1058, page 390, I would offer the 
following opinion as to the names of the minerals 
of which the blowpipe analyses on his system are 
there given :— 

No. 1 appears from the analysis to be a white, 
“ earthy sulphate of aluminium, containing about 
10 per cent. of potash. Dana (“ System of 
Mineralogy,” 1877. page 658) gives three such, under 
the head of Hydrous Sulphates’ (combined 
water not mentioned by Col. Ross, but no doubt 

ing in his mineral—viz., Aluminite, Alunite, 
and Lowigite). Of these the first contains no potash, 
and the last is stated to have a pale straw-yellow 
colour, and to be slightly subtranslucent. I there- 
fore suppose Col. Ross's first mineral to be 
40 aluni Ri 

No. 2. “An alkaline aluminous silicate,” con- 
taining traces of soda and lime, but chiefiy silica 
with oonsiderable alumina, and potash ; trans- 
parent, colourless, hard.“ This constitution points 
to fel par of some kind or other, or, as Dana 
calls it,“ orthoclase’’; and at page 356 he gives a 
list of felds in which ‘‘ the t of soda is 
much less than that of potash, from Ath”: nearly 
all of these contain traces of lime. I therefore 
suppose Col. Ross's No. 2 to be the variety of 


transparent crystalline feldspar Grete 5 dt) 


Gothard, as he states it is in a 
called Adularia.” 


No. 3. “A soft, greyish white, com ” alu- 
minium silicate containing a little sA a in, 
Col. Ross does not mention water, but it is evident 
that must be present to make a silicate of the 
hardest substance in the world next to diamond 
(corundum) soft.“ I therefere turn to the 
“hydrous silicates of alumina” in Dana, or 
what he calls the Margarophyllite section—i.e., 
having a ‘‘ pearly ” lustre. ere I find, page 479, 
‘* Pinite,”? having a hardness of only 2:5 to 3:5; 
colour, greyish white ; lustre feeble, waxy. In the 

rcentage list of these there is a ratio of nearly 
2:1 between the silica and alumina, and in the 
variety called atolite (of which the 
Chinese priests make their gods), a greater propor- 
tion of silica, no iron, magnesia, lime, or soda. I 
would suggest, therefore, that this mineral is 
„ Agalmatolite.” 

No. 4. A hydrous silicate of lime with consider- 
able proportion of potash, which ‘‘ intumesces and 
froths up when held per se before the blowpipe.“ 
Looking in Dana, therefore, among the 
“ Hydrous Silicates, Zeolite (from a Greek deriva- 
tion signifying to boil up) section,” I hit upon the 
zeolite par excellence called Apophylite’’ (from 
another Greek word signifying to exfoliate or 
intumesce), and find—page 41t—a list of apophyl- 
lites from various localities, which yielded (to dif- 
ferent analysts) on an average 52 per cent. of 
silica, 25 of lime, 6 or 6 of potash, and 16 of water. 
But all of these, 9 0 one, contain about 1 per 
cent. of fluorine, which Col. Ross does not seem to 
have detected. Is No. 4 Apopbyllite ? 

No. 5 must be Cryolite,“ the well-kown 
fluoride of sodium and aluminium from Greenland, 
Arksut Fiord. 

Ou the whole, I think Col. Ross would do well to 
pay more attention to the lustre, hardness, and 
specific gravity ’’ of his materials than he seems to 
do. A better description of these (he gives none at 
all of sp. gravitics), combined with the results of 
his analysis, would very much facilitate and shorten 
the work of the student in hunting up names. 

Mineralogist. 


[24450.]—Now that Col. Ross (letter 24426) has 
opened his box, it is to be hoped that he will not 
close it till it becomes empty as that of Pandora. 
To those of your readers who possess a good work 
on mineralogy there will be but little difficulty in 
fixing the names of the Freiberg specimens: No. 1, 
I should call potash-alum ” ; No. 2, a species of 
“ orthoclase’’ ; No. 3, I should call kaolin.” 

Col. Ross’s generalisations are admirable. Take 
a single instance in No. 1, where he determines the 
presence of sulphuric acid from great efferves- 
cence’’ and unchanged bier tera Though I 
write in haste, I sincerely hope that Col. Ross will 
continue his masterly analysis. 


Gorton Brook. Ex-Blacksmith. 


PYROLOGY. 


(24451.]—In order to show the animus against 
this subject still prevailing amongst many English 
chemists, I quote the following from the private 
and friendly letter of a well-known London chemist 
to myself. As he is not likely to see or hear of this 
publication, his letter will retain all the advantages 
of what lawyers call ‘‘a . communi- 
cation” ; and besides, it is only by making private 
insinuations and hypercriticisms public, that I can 
defend my system of Anhydrous Analysis from the 
many calumnies and slanders privately circulated 
about it, a tergo. 

“I have just looked at pages 135 and 136 of 

our book, aud it does not strike me as satisfactory. 
o logic is not complete. and this is serious in the 
matter of textbooks.” (The reference is here made 
to the fact discovered by me, described in these 
pages, and admitted now by all German and other 
chemists who have gone into the matter, that quick- 
lime, treated in pure boric acid (boron trioxide) 
before the blowpipe, combines with the latter to 
form 5 calcium borate, invariably con- 
taining 2 of lime and 75 parts of boron 
trioxide. Further, that if calcium hydrate be simi- 
larly treated, anhydrous calcium borate is formed 
as before, plus hydrated boric acid, the proportion 
of water agreeing almost to a decimal with the 
received chemical account of calcium hydrate). 
“ For junior studente, for instance, it is not 
roved that all the lime is concentrated into the 
] (calcium borate). Might not some of it be dis- 
persed through the bead? Js not the rest of the 
bead altered in any way? When is all the super- 
fluous water removed from the slaked lime? 18 it 
not assumed that the lime has the formula CaO? 
and that the part of the bead which combines with 
the lime has the formula B, Os? 

Now, suppose I were to teli this chemist (a very 
clever man, and one who knows his work thor- 
oughly): “ When you tell us in your chemical text- 
bocks that, by adding sufficient hydrochloric acid 
to a solution of silver nitrate, you obtain a pre- 
lp inte of silver chloride in invariable proportions 
of chloride and of silver, pa logic is 105 oomplete. 
You do not prove that al? the silver of the solution 
is concentrated in the white precipitate. of silver 


chloride; might not some of it remain dispersed 
through the nitrate solution? Is not the rest at 
the solution altered in any way? When is all the 
superfluous hydrogen removed from the hydro- 
chloric acid? Is it not assumed that the silver bas 
the formula Ag? and that the part which combines 
with it has the formula CI?“ 

Were I to say this to any chemist, what do 
suppose he would answer? I shall find out w 
this one replies to such queries, at all events, for I 
intend to send him this very letter. 

W. A. Boss, 


WHAT I8 “OREATION”? 

24452.]J—“ F. R. A. S.,“ in letter 24416, page 388, 
I think wrongly complains that I evade the diffi- 
culty he propounded as to albinos, &o., by referring 
these back to ancestral types in which they first 
appeared, as I say, by creation. He employs, 
however, a word which I never ured, and which is 
liable to considerable misinterpretation, when he 
says, suddenly created.“ 

. The first real albino was probably, on the other 
hand, the result of slow, gradual, or selective 
creations, to which we have to this day not in- 
frequent reversions. i 

4% F. R. A. S., however, ignores the more im- 
portant question which I addressed to him. How, 
apart from creation, can he account for the first 
appearance of such abnormals ? H. B. F. 


AUTOMATIO MUSIOAL INSTRUMENTS. 


[24453.]—Tue letter from Mr. Wenham to-day 
on the above subject contains a number of quite 
new ideas. I thought I knew all that could be done 
in this line; but his description is a revelation, at 
leastto me. It is 5 a portable six-octave 
pianista. The pianista, I thought, was the best of 
this class of instrument; but it we about liert, 
its cost is about £30, and it has only 41 octaves. 
think Mr. Wenham should have sent his to the 
present Exhibition, as it would astonish a great 
number of musical folk. I do not, however, quite 
see how a vibrator can efficiently replace the suc 
tion bellows usually employed. Will he kindly ex- 

lain if it is on the principle of the Organo 

iano,” by Metzler and Co., and give us a sketch, 
as it doubtless is quite as interesting to many others 
as it is to me? I publish my address, and would be 
glad to hear from him. Vulcanite. 


[24454.] I Havx no recollection of being ‘‘ fro- 
quently told that the organette is without levers ; 
but accepting the statement of Gray's Inn” as 
correct en only say that those who told me so 
showed their ignorance of the construction of the 
instrument in question. I happen to possess a 
sketch of the mechanism sent me at the time by 
their original importer, from which it appears that 
there is a series of levers ċelow the paper, which 
spring upwards through the perforations, and in 2 
doing, open the pallets which lie immediately under- 
neath them; but as this sketch is merely sufi- 
cient to show the principle, I have been desirous of 
getting Mr. G. Fryer to fulfil his promise, and send 
a working drawing. I presume ‘‘Gráy’s Inn if 
confuses the organette’’ with the orguinette. 
hence his blunder in attempting to correct me. Mr. 
Wenham’s outline description of bis pianista in- 
terested me greatly, as he has succeeded in apply- 
ing a 125 0 which I failed to liok into shape, 
as applied to a wind instrument. The essent 
difficulty is to hold down the nots without getting 
any tremulous sound, and yet be able when neces- 
sary to obtain a rapid repetition of it. This diffi- 
culty does not arise in Mr. Wenham’s arrangements 
as there is no holding down required. It is just 
the same principle as that of the Jacquard 1 
where the perforated cards push aside the book 
wires, and so prevent them being lifted by the bars 
of the lifting frame. 

I worked out the idea in several ways ; the best 
seemed to be to give the plungers a constant ten- 
dency to hold down the notes, but to retain them in 
a raised position by a kind of rapid“ pick-up, 
something like the action of a friction-break ; but 
the detail was not satisfactory. I am surprised at 
the amall size of aperture in the orchestrone. I 
made many experiments on this point, and found a 
round hole jin. diameter was practically the smallest 
through which a reed (eay the lowest note of an 
English concertina) would speak clearly without 
an excessive wind - pressure. On the other hand, in 
trials with organ - pipes I found a very much smaller 
channel could be used than that usually adopted. 

Would Mr. Wenham kindly say how he gives 
the rapid motion to his ‘‘finger-piece OF 
„vibrator? - whether by gearing or ondis pang 


CRANK AXLES. 


an seems to me that the numerous con- 
tributors to this discussion overlook a fact which 
must largely conduce to the failure of axles gener- 
ally, whether cranked or plain, and whether of 
engines, coaches, or trucks—viz., that each member 
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of each pair of wheels is in rigid connection with 
its fellow. 

As a consequence, torsional strain of a severe 
character is put on the axle whenever a curve is 
traversed. That such a practice should be con- 
tinued as regards the engines one can understand, 
as the difficulty of providing each driver with an 
axle distinct from the one opposite to it would be 
Breat, seeing that a central support for the inner 

gs would be needed, and in order to get 
room for this outside cylinders might have to be 


used. 

But that such a barbarous and unmechanical 
plan should be employed for coaches where no such 
difficulty exists seems well-nigh incomprehensible. 
Possibly lubrication, or removal and replacement, 
may be more readily effected; but surely such 

are far outweighed by anything that tends 
to make the axle safer and more lasting. 

July 6. B. B. 


THE CASSEGRAIN. 


age ata last we are getting what (in common 
Mr. Wassell, and no doubt many others) I 
have so Jong desired to see, and there is no doubt 
the subject will be handled in the same masterly 
manner that the achromatic telescope has been 
handled by the same contributor. 
May I, however, ask him if it is not possible to 
ve a formula to determine directly the distance 
B (or are when the foci of the two mirrors (for 
rays) and their distance apart are known. 
testing old instruments the position of the point 
A is not known, nor is it easily discoverable by 


There are several curious points suggested by 
the formula ; for instance, it would seem that in a 
Gregorian, if 5uth mirrors were parabolas, the points 
C and E would coincide, and A would be thrown to 
an infinite distance, supposing the mirrors to be so 
placed as to be free from aberration. Is this really 
the case ? A. B. L. 


100 TO THE INCH ON SMALL TELE- 
SOOPES. 


124457.]— Mr. FAR ks states, on p. 368 of the 
MECHANIO for 26th June, that very small tele- 
scopes—say, of Zin. aperture and under, will not 
bear a power of 100 to the inch.' I beg to state 
that I have a 2}in., on which I frequently use an 
eyepiece magnifying more than 100 to the inch on 
lunar craters, Saturn’s ring, and close double stars 
with advantage when the objects are at a fair alti- 
tude. I am able to speak positively on this point, 
as the eyepiece has been carefully tested by the 
dynamometer. I also know of two smaller instru- 
ments, one of 2in., and one of 1j in. aperture, each 
of which bear 100 to the inch. 

An F. R. A. S. 


124458. Is Mr. Franke, in letter 24409, p. 368, 
quite sure he has not fallen into an error ? 

It is with great diffidence I make this suggestion, 
as Mr. Franks's opinions bave the approval of our 
valued friend, F. R. A. S.,“ in letter 24416, p. 388, 
and an opinion endorsed by such authority seems 
beyond question. 

Still, I have always understood that circles vary 
in area asthe squares of their diameters. 

In which case, taking Mr. Franks's illustration, 
it is quiet evident tbat a 2in. o.g. has only one 
quarter the light of a 4in., and so, that the images 
may have the same intensity of illumination 
(granting equal perfection of figure), given the 
extreme limit of power the 4in. would bear, the 2in. 
would bear exactly one-half the magnifying. 

I do not for a moment suggest that the 100 to the 
inch formula is correct: my own experience contra- 
dicts it. I find that any higher power than 450 
on a 6} silver-on-glass reflector gives an unpleasantly 
dull image. 

But I dosay (neglecting any small difference of 
absorption caused by varying thicknesses of objec- 
tives) that with equal perfection of figure and 
polish, given the highest power a lin. glass will bear, 
a 2in. will bear twice the power, 3in. thrice, and so 
on. On reconsideration, I think Mr. Franks will 
see this. 

Some time ago I asked if any brother reader, could 
give me his experience of the utility of a paraffin- 
coated vessel for silvering specula, but have received 


no reply. Will any one who has tried it kindly 
give the result? 
Ikley, July 3. Allan. E. Kershaw. 


[24459.].-A CORRESPONDENT has written to me 
1 ing my letter on the above subject (24409, 
p- 368), and requesting that my reply may be given 
in these columns. His statement is to this effect : 
„ Suppose the object taken be Jupiter, and the 4in. 
5 be charged with a power of 400 diameters, 

o 2in. with 200, and the Sin. with 800. Then, 
although the 2in., with power of 200, has only 
a quarter of the light of the 4in., yet, as the half 
power duly magnifies Jupiter to a quarter of the 
superficial size, the brightness of the two telescopic 


images must be equal. Similarly the 8in., with 
double power, spreads the light over four times the 
area, and the image will be no brighter than in the 
Ain.“ This is perfectly true, no doubt; but, as a 
wer of 100 to the inch is quite out of the question 
or plane Work, I think the case is somewhat 
hypotheti As Chauvenet says in his Spheri- 
cal and Practical Astronomy (Vol. II. p. 15): 
Let us suppose two telescopes, the object-glasses 
of which pa of different 1 nee 185 
same ma i wer. en the brightness o 
the two oe orad will be proportional to the 
quantity of light which falle on the surface of the 
two objectives respectively; but these surfaces are 
proportional to the squares of the diameters of the 
objectives, and henoe the brightness of the images 
is proportional to the squares of these diameters. 
On the other hand, let us suppose two telescopes, 
with object-giasses of equal diameters, to have 
different magnifying powers; then one and the 
same quantity of light is distributed over the larger 
and over the smaller image, and, consequently, in 
this case the brightness of the image is inversely 
proportional to the square of the magnifying 
wers“ My remarks were intended as applying 
stars ; but, for objects possessing a sensible 
magnitude, er require modification. Suppose, 
then, for the sake of argument, that we assign 50 
to the inch as a maximum limit for planetary 
magnification, putting 100 on the 2in. and 200 on 
the 4in. o.g. ‘Lhe brightness of the two images 
should be equal. Now I know that a din. o. g., 
1 goor, Wil RiTo a brilliant image of Jupiter with 
a power of 200; but I have never seen a 2in. yet 
that I should care to observe the planet with when 
charged with a power of 100. Two other conside- 
rations come in, as affecting this queren which 
somewhat complicate the result. One is the part 
pla ed by the objective itself in defining power. 
Take a 2in. o. g., of, say, 30in. focus, and compare 
it with a 4in. of 60in. focus, stopped down to 2in. 
aperture, the magnifying powers being equivalent. 
Direct the two telescopes, side by side, upon 
Jupiter, and although, theoretically, the central 
2in. of the larger glass admits slig tiy less light 
because of the ater thickness of its lenses, yet 
more detail will bə seen with it than with the 2in. 
full aperture. Why sbould this be so? The other 
point is the difference in the eycpiece lenses, con- 
sequent upon the dissimilar focal lengths of the 
objectives. To obtain equivalent power, the 
shorter focus must have smaller and deeper curved 
lenses in the eyepiece; these will admit less light, 
partly from greater absorption with the increased 
thickness of glass, and partly from the greater 
loss of light by surface reflection from sharper 
curvatures—not to mention the increased errors of 
workmanship in minute lenses. Further, to carry 
the argument to its logical conclusion, coulda power 
of 1,300 diameters be employed on a 26in. o.g. in 
viewing Jupiter? I fancy the result would be a 
fearful and wonderful illustration of what the 
atmosphere can do in setting optical theories at 
defiance! As a fitting sequel to what I have 
urged against inordinate magnification, permit me 
to quote Professor S. Newcomb’s remarks in his 
“Popular Astronomy,“ pp. 142 — 145: Still 
another cause which places a limit to the power of 
telescopes is diffraction. When the ‘emergent 
pencil’ is reduced below in. in diameter—that is, 
when the magnifying power is greater than 50 for 
every inch of aperture of the object-glass, the out- 
lines of every object observed become confused and 
indistinct, no matter how bright the illumination or 
how perfect the glass may be. The effect is the 
same as if we looked through a small pin-hole ina 
card, an experiment which any one may try. . .. 
The great foo to astronomical observation is one 
which people seldom take into account, namely, the 
atmosphere. The amount of this atmospheric dis- 
turbance varies greatly from night to night, but it 
is never entirely absent. If no continuous dis- 
turbance of the image could be seen with a power 
of 400, most astronomers would regard the night as 
a very good one. I seeing depended 
entirely on magnifying power, we could not hope 
to gain much by further improvement of the tele- 
scope, unless we should mount our instrument in 
some place where there is less atmospheric disturb- 
ance than in the regions where observatories have 
hitherto been built.” W. 8. Franks. 


24460.]J MR. W. S. Franxs is, I think, not 
quite accurate in hie statement in letter 24409, to the 
effect that a 2in. o g., power 200, has only a quarter 
aud an 8in., power 800—four times the amount of 
light of a 4in., power 400, respectively. When the 
power is doubled you have only one-fourth of the 
light, and by doubling the a you have four 
times the light; therefore the amount of light in 
each of the cases cited above will be identically 
the same. 

I take this opportunity of thanking ‘‘ A Fellow of 
the Royal Astronomical 5 for his kind reply. 
The thanks of all are due to Montmartre for his 
exertions with regard to Galilean binoculars. I do 
not believe that there would be an appreciable loss 
of light when a 2in. o.g., power 5, was in 


wer 10, because the emergent pencil would be 
ecreased from 4in. to 2in., and 2in. is as as 
any human life can take in. No light can be ed 
by having part of the emergent pencil ing on 
either your eyebrow or cheek- bone. 

Last night, 28th June, 9 p.m. (atmosphere very 
clear and steady), I saw seagulls on an islet, distant 
11} statute miles, with 1} Dallmeyer, power 16, and 
13 Dallmeyer, power 10, and just 0 em, 
knowing where to look for them, with 13 Dallmeyer, 
power 8}. Edward M. Nelson. 

Shetland, June 29th. 


HIGH-POWER OPERA AND FIELD 
GLASSES. 


(21461. —REFERRING to the last paragraph of 
„% Montmartre's letter (24393), I hope that oor- 
respondent will do what he can to get the new 
French high-power glasses within reach of those 
of your readers who require them. The difference 
in price between them and the so-called English 

lasses should alone secure a good sale for the 
ormer. By the way, is it not a fact that all 
0 and field glasses are made in France? If so, 
why so muoh difference in price ? 

should like to draw attention of “ Mont- 
martre” to the fact that whereas the 7-power 
gies ai prices ee 82s. (or in brass and morocoo at 

o reasonable figare of 39s.) the 10-power glass 
costs the large sum of 181s. The extra power seems 
too costly at the price. Why should size and 
price of this glass be so largely in excess of the 
7-power glass? Could not your correspondent 
get the makers to more near! approdi in size and 
price the latter glass, but with the 1 4 


[24462.]—Ir is almost incredible that a person 
having any knowledge whatever of optics should 
psrsist in the delusion that increase of power in an 
object-glass of given size can be obtained with- 
out any sacrifice of light or field. T appeal to 
“F. R. A. S,” who, perhaps, will be kind enough 
to settle this point, and to give your readers his 
valuable as to what power is most suitable 
for opera glasses not to con vinos Montmartre, 
but perchance to prevent the uniniated from spend- 
ing their money foolishly. What can Mont- 
marte ” mean by this? By night it (a Ross tele- 
scope) could show nothing at all, whilst the 10- 
power showed everything perfectly, by and 
night equally well.” The proper place for the French 
glass, which shows everything as well by night as 
by day, is at the Inventions Exhibition in a case 
with the Irish gun, which kills as well round the 
corner as straight in front of it. I have no pe- 
ouniary interest in any firm of opticians, English or 
foreign, but as I believe the former to be unrivalled 
in the quality of their goods and moderate in their 
prices (quality being considered), I have but little 
patience with the attempts sometimes made to puff 
foreign glasses to the detriment of our own manu- 
facturers, who are prepared to give us better value 
for our money than can be got elsewhere. 

Experience. 


— — 


THE MIORO-OBJEOTIVE.—V. 


24463.) —TRIS paper is to fulfil the promise made 
at the end of my last, p. 327. 

In planning an o. g. it is well to keep to as fow 
curves as possible. For a lin. of good quality 
grind a plano-convex flint of ĝin. radius, ditto o 
4in. radius; double convex crown of equal curves to 
match the flints. Cement the two pairs with 
Canada balsam, and mount them at the right 
distance apart to correct the spherical aberration. 

For a łin., grind a plano-convex crowa lens of 
lin. radius and at least jin. thick. It may be 
Sin. diameter. This is the front of a single 
ens. 

Now grind a plano-convex flint of jin. radius, 
and a double convex to match; these may be win. 
diameter, but as thin as possible; when cemented 
these are our middle an achromatic double. 

To complete the o.g. there must be a third com- 
bination, of three lenses. : 

A bi-concave flint, of gin. radius, has cemented 
into it a plano-convex crown on one side and a 
double convex on the other, making a triple, over- 
corrected combination; all curves of the same 
radius. This is the ‘‘ back’’ diam., little, if any, 
more than the middle. 

Mount these so that the back and middle are 
almost in contact; then let the front be placed 
sufficiently distant from the middle to be correct 
for spherical aberration, all plane surfaces to be 
towards the object. 

The curves given for the Hin. I have proven good 
for a jin. and a zin., as well as the ĝin., so that no 
one need hesitate to spend their time u 
apparently great task of perfecting 12 8 in 
glass on the supposition that it is only an experi- 
ment, or speculation, after all. 

I will, however, give here data for a jin., of so 
precise a character that only the more advan 
amateur will be able to undertake it; but there may 


to] be some who will make use of it. 
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Beginning, as before, with the single front :— 
Radius 20, diameter 093, thickness 057, density of 
glass 2:437. i 

Middle :—Front surface, concave to § radius; 
second surface, also carve of bi-convex crown in 
contact with it, 1165 radius; next surface the same 
radius ; density of the flint glass, 3:686 ; crown, same 
as front; diameter, 138. 

Back: A triple; first surface, crown glass plane; 
radius of second surface, convex, also both curves of 
flint lens concave, 220; bi-convex crown lens to fit 
the concave on one side; on the other a carve of 
156 radius; density of flint, 3:630 ; crown same as 
before; diameter of the combination, 173; ang. aper., 


130°. 
ification was in Ours ” some 12 months 
and is hereby acknowledged to be a copy, in 
case the owner takes me to task for it. I think the 
owner was Mr. Wenham ; the writer certainly was. 
1 on wah my own haa it hi 1 ponad 
at I say nothing respecting the density of the 
lass seed. That is a refinement which I have 
ound it possible to avoid, as also the third decimal 
figure in the radii, for the distance at which the 
lenses are placed, the one from the other, is so very 
powerfully corrective a factor that the above very 
precise working is needed in the o. g.“s of the highest 


angur aperture only. 

a combination he found under-corrected for 
spherical errors, or correct only when the front is 
so far from the middle that no remains for 
the object—that is, no working distance is left—the 
plane surface of the middie may be made concave 
with effect. The radius of curvature used 
should be four, five, or six times the focal length of 


the o.g. 

T : Hold an ordinary lens of an inch focus 
three or four inches from a strip of card having parallel 
edges and about an inch wide. In the lens will be 
seen an image of the card, and, if the distance of the 


lens from the card be such that the image nearly fills 
the lens, the two edges of the card will not be straight, 
but barrel shaped—double convex. Now use a 


negative eyepiece in the same way, and the edges 
of the image will | appear nearly parallel ; the field 
jens should be to eye in this experiment, and 
the eye cap removed. 

In an matic 0-8., used on the same plan, the 
edges of the image should be quite straight and 
parallel ; it may then be tested on fly wings, ura 
scales, micrometer ruling, or mercury globule, as 
required. The last two are fine tests, which I will 
explain if required, but this paper will be long 
enough without. 

The card strip test is only an index to the con- 
dition of the lens as far as spherical error is con- 
cerned, and is of no other use. In using it, don’t 
spy through the lens with the eye close, but simply 
look at it. Ifa straight, smooth edged bit of thin 
metal be held in the focus of the lens, and the eye 
de placed as close as possible to the back,” Hight 
coming from, say, the right, and the edge of the 
metal plate passed as far as possible to the left, a 
rough estimate may be formed of the colour correc- 
tion of the combination ; more rigid inquiry may then 
be made as before on scales, &c. 

To Optical,“ p. 390.—I would say that the 
difficul e finds often arises from washing the 
emery finely, for by over-doing the em 
washing—that is, the optical mud —all the 
emery settles in the 6 and 10 minute washings, and 
the so-called 30-minute emery is nothing but glass 
dust. This dust makes plenty of cobweb lines on 
the lens being ground, but cannot properly cut it. 
I never use any washings but what have a good 
brown tint, and they don’t usually take more than 
five minutes to settle, or ten at most. 

Rob. Orus. 


THE RIGHT-ANGLED PRISM INSTEAD 
35 on E AnS MIRROR IN THE MIORO- 


[21464.]—In your issue of January 30 last, Mr. 
Nelson replied toa query (55722) thus: Right- 
angled prisms are used in telescopes for the purpose 
of economising every particle of light. In the 
5 however, even with a zin. wick, there 
is more ight than one knows what to do with.” 


With great deference to Mr. Nelson, it is not the | th 


quantity of the light (which can easily be con- 
trolled) but the quality which renders the prism, I 
believe, preferable. For a long time I have always 

the prism whenever delicate management of 
the light was required. I do not exactly see why 
it should be so, but I believe the reflected rays 
from the Booka silvered surface and from the 
front unsilvered surface prevent the lights from 
being brought accurately to focus on the object on 
the stage. This belief is founded on the following 
interesting experiment, for the idea of which I am 
indebted to one of Dr. Royston Pigott’s papers 
which I read some years ago 


In the winter time, when the leaves are off the | 1 


trees, I placed my microscope with a prism and 
achromatic condenser at an open window opposite 
an old oak, about 250ft. distant. With a little 
management, the reduced image of the oak 
formed at the focus of the condenser was viewed 
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by a 3th objective. With suitable apertures in the 
diapbragm of the condenser, and an iris dia- 
phragm fitted on to the lower portion of the con- 
denser between it and the prism, a most exquisite 
image of the tree was seen. The definition of 
this was charming, every little twig and incipient 
bud being distinctly visible. Then, nothing else 
being altered, a plane mirror was substituted for 
the prism. Whatachange! The larger branches 
were there indeed, but the slender twigs were in- 
volved in hopeless ‘‘fuzz,’? which no amount of 
manipulation could eliminate. The experiment 
was varied by forming the image of a net window 
curtain about three yards distant from the mioro- 
scope. With the prism, the picture of the network and 
pattern was e iri every detail being exquisitely 
shown. With the plane mirror, the image was 
very markedly inferior, thought less so than in the 
former experiment. My attention was first drawn 
to the prism by a kind friend and distinguished 
member of the Microscopical Society, who has em- 
ployed one for years. 
George Hunt. 


Alleyn Park, West Dulwich, July 4th. 


A NOVEL OLOOK—ALUMINIUM—HIQGH 
POWERS FOR TELESOOPES AND 
FIELD GLASSES. 


[24465.]—Ix answer to A. H.” (query 56491), 
a brass bow! will do very well, but it should not be 
too thick, else a strong magnet will be required. 
A pudding bow! would do also, but I prefer a china 
one for appearance and because it is so much thinner. 
If a brass bowl be chosen, the inside rim might be 
coated with wax, the figures made through the wax 
with a pointed instrument, leaving the metal bare, 
which can then be eaten into with nitric acid. But 
I would not eat the fi too nee as the magnet 
on the fish might catch in them. I hope A. H.” 
will let me hear how he succeeds. I am obliged to 
the correspondents who have pointed out prior 
clocks of this kind. It is not easy to invent any- 
thing quite new in these days. 

I may tell Ex-garrison Gunner” (query 56949) 
that I spent my time during years in 

g to find a cheap method of extracting alu- 
ium, but without success. There were some 
letters in the ENGLISE MECHANIO a year or two 
back, giving new methods which I tried unsuccess- 
fully. I do not believe that there is any other 
commercial method of obtaining the metal than the 
old method of acting on the chloride or the native 
fluoride (kryolite) with sodium. I can give Ex- 
G. G.” full particulars of this method if he wishes. 
I will also suggest an experiment which I had no 
opportunity to try myself, but think would succeed. 
if alumina be fused with iron, pare of the latter is 
oxidised at the expense of the oxygen in tho 
alumina, and the two metals combine to form an 
alloy. As sulphuric acid does not act on alu- 
minium it might be possible to dissolve the iron out. 
If this succeeded I should say that plates of the 
alloy might be used in galvanic batteries as the 
active metal, and thus the aluminium be produced 
for next to nothing. Anyhow, I make the idea a 
present to any one who cares to try it. 

With reference to all the late letters on high 
prn for day telescopic use, I believe the fact to 

that persons accustomed to telescopic work can 
use high ones, when ladies and non-scientific men 
care more for a bright view. I have used a 3in. 
refractor for years, both here and in the Channel 
Islands, for day work, and always employ a pawer 
of 65, which I find most suitable for reading the 
names of ships — a good test. 

„% Aqua“ (query 66961) will, if I remember right 
the tales I read in my boyhoood, find a device of 
the kind he mentions referred to in that wonderful 
book The Swiss Family Robinson,“ where the 
fortunate family of that name finds in the course of 
time everything it can possibly require. I have 
heard something also of a water tricycle,” but do 
not know how it worked. 

Tynemouth. 


ARIAL NAVIGATION. 


[24466.]—Cawn any of your readers assist me by 
e suggestion of some very light material suitable 
for the construction of a¢ro-fans? In the model of 
700 aérial propeller, now at the Alexandra Park, 

uswell Hill, in the Exhibition there at present 
being held under the auspices of the Aéronautical 
Society, I use oiled calico as the material for their 
construction, and this material does sufficiently 
well to show the conception of the apparatus, and 
also gives a fair idea of its probable power; but I 
am not satisfied that the best results are obtained 
from it, and wish to change the material for some- 
thing of a lighter character. Oiled silk would pro- 
bably be an improvement on the calico, but 1 
should prefer something lighter even than that, if 
can procure it. In fact, I desire to employ a 
material of as low a specific gravity as possible; 
my theory being that the lighter the propellers are, 
the greater propelling power they will possess. 

To render my meaning plain, and to support my 
theory, I will suppose that a solid cube of some 


Garrison Gunner. 
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material of considerable specific gravity, such as 
iron, be at a state of rest, and another oube of 
similar size but of lesser weight, such as wood, be 
projected with moderate force against it. Thore- 
sult of the impact would be that the heavier cube 
would remain unmoved, while the lighter one would 
rebound by the blow, owing to the moving force 
of the lighter weight failing to overcome the inertia 
of the heavier ; and it is exactly this condition of 
ings that I desire to realise with my propellers. 
I do not anticipate being able to construct them of 
any material less ponderable than air; but the 
lighter the material is, the more nearly will the ap- 
proach be to the desired condition, as the lighter 
they are the less will be the movement of the air 
the greater resistance offered to their action, and 
consequently the more effective propulsion. No 
doubt the shape of a bird’s wing is a factor in its 
power of flight; but it is probable that the material 
of which it is constructed is of equal importance 
with the shape. If the numerous plumelets of 
which a feather is com were deprived of the 
more ponderable or quilly portion of their construc- 
tion, itis probable that the feathery or downy al 
tion that remained would be less ponderable 
the air itself ; and 1 the I these oom- 
paratively imponderable propelling surfaces against 
the air would be similar to the action of the wooden 
cube against the iron one; owing to deficiency of 
gravity, their movement would fail to overcome 
the inertia of the air, and the resistance to ther 
action would result in effective propulsion, and con- 
sequently flight. Chas. Groombridge. 


ELEOTRICAL. 


(24467.}—Wirn a battery of a given number of 
cells the maximum current is obtained, ss is well 
known, by such an arrangement as makes the in- 
ternal resistance of the battery as nearly equal ss 
possible to the external resistance with which the 
battery is to be used. Thus, if we have n cells, 
and connect the battery so as to have a cells in 
series, and ò cells abreast ( = a b), that is, so asto 
have a ba of a cells each b times as large as à 
single cell. The resistance of each of these large 


cells is 3 when r denotes the internal resistance of 


one cell, and if further, E denotes the electromotive 
force of each cell, and R the external resistance, 
the current (C) is 


E 
a n 
Oe aren ar+ OR 


Very few textbooks attempt to give any proof that 
C is a maximum when a 5 = R. The following 


simple proof may, therefore, be interesting :—Ifs 
and 4 ar two numbers whose product is constant, 
then z + y is least when z = y. For, since 


(z + ) = 2 + 2ry + % 
and (x — y)! = z? - 2ry + *.. 
. * +y)? — (z — y)" 4% 
or (x + y)! = 4ry + (z — y)" 

Now, since ry is a constant, 4ry is also constant; 
and we seethat (z + )“ is greater than a certain 
constant number by a quantity ((z — y)*|, whichis 
least just when z = y. (x + )“, and therefore, 
also x + y isa maximum of z = y. Hence, in the 
formula ~ 

n 


Oa rron 
the condition of maximum current is that ar œ bR 


or that a A = R; or in words, the internal re- 


sistance of the battery must equal the external re- 
sistance. . N. X. 


NEW TRAINS, &o. 


(24468.]—Can some correspondent say whether 
the 8 p.m. from King’s Cross is correctly timed in 
Bradshaw? It would seem that it runs from New- 
castle to Edinburgh without the usual stop at 
Berwick, 123 miles in 2 hours 65 minutes. Dow 
do the engines manage about water? Do they pick 
it up, or are the N.E.R. tenders of such abnormal 
eize as to carry all that is necessary. There have 
been some very great developments in speed lately, 
and increase in the number of trains running st 
high speed, and I think that, at present, the L. and 
N. W. are running the fastest. Their 12 noon to 
Rugby runs from Willesden there in 88 minutes, à 
distance of 78 miles, and just beating the Dutchman. 
Another improvement which has been gradually 
noticeable is the punctuality observed on the im- 
portant lines. The G. N. R. and the M. 5 
always were praiseworthy in this respect, spe 
now a train five minutes late is the utm n 
rarity on the G. W. R. and L.Y R, on both of wh! 
lines I travel frequently. I can understand a drivet 
on a long trip—say, from Rugby or Grantham 
with a good head of steam, getting ahead of a 
time-table ; but I always have wondered how, 
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on the G. N., they can in a two hours’ run hit their 
time almost to a second. 

Are there any engines on the L. and N.W. which 
run to Crewe and back on the same day? I have 
always understood that a run of 200 miles was 
looked upon tones as a full day’s work. I 
have seen at the Inventions Exhibition a brake 
called by its inventor ‘‘ The Gravity, an improve- 
ment, so the prospectus states, on the ordinary 
method of working the vacuum, in that the brake 
block is allowed to fall on the wheels by its weight, 
and no force is used save that which releases it. Is 
this anywhere in practical use ? 

Joha T. Lawrence. 


DYNAMO MACHINERY. 


[24469.]— Ix his recent work on this sulject Prof. 
S. P. Thompson makes some calculations on the 
efficiency of large and small dynamos. In the 
“periment data the effects of two sets of wire 
coils are given, one pair of coils being double the 
linear dimensions of the other one, and the workin 
effect of the coils is estimated as 32 to 1. 
should like to know from some of your readers who 
are more advanced in the modern methods of mathe- 
matical determination, whether this is strictly 
correct, as in my view of the matter the proportion 
is 8 to 3, that is as 16 to 1: 

For the larger coils have the effect 2 by 2 by 2 
= 8, which is the cubic capacity of the coils and the 
distance from the neutral point of magnetic attrac- 
tion will be twice that in the case of the small coils, 
hence 8 by two gives the mechanical pressure of 16, 
which is according to observed e ent, and the 
small coils by the same kind of calculation give the 
pressure 1; but the working effect in moving from 
the pressure 16 to zero, or the neutral point of 


magnetic attraction will be Sto = 8, which is 
the mean pressure for the large coils, and in the 
same way 33 2, which is the mean pressure 


for the movement of the small coils to the neutral 
point of attraction ; therefore the working power is 
as 8 to $, and not 32 to 1, as estimated. The late 
Dr. Page made some calculations in regard to his 
axial engine coils similar to those of Prof. Thompson, 
bat they were not evidenced by experiment. 

In proportionate electromotive machines, so far 
as I have observed, for the same strength of current 
the effect isin proportion to the length of wire ; but 
the very remarkable coincidence that copper con- 
ducts eight times better than iron, gives asa result 
that the maximum effect of electromotive engines 
is produced by winding solid iron cores for electro- 


magnets to one quarter their diameter instead of one 
half, as is the general rule for ordinary electro-mag- 
nets, and for the samo reason the length of a round 


magnet should not exceed sixteen times its dia- 
meter. J. Sutoliffe. 


LOGARITHMS. 


124470.J— CHARLES Norte (letter 24427) has 
almost answered himself. It would require 
logarithms of nine places at least to show the differ- 
ence that he is in search of ; he has used only seven- 
place logarithms. . Dublinieasis. 


(24471.]—Wuy should Charles North expect a 
change not abocting the first seven figures of his a* 
to affect the seven-figure logarithm? His b’ is but 
121, which, by addition to his a“ touches none of 
its first seven figures. Nor would it by subtrac- 
tion, if the last three exceeded 121, which they do 
in more than seven cases out of eight. Or rather, 
it never would, if the seventh figure be rightly 
reckoned. E. L. Q. 


London Stereosoopio and Photographic 
Oo.—Elsewhere this week will be noticed the 
Shia, tr of the London Stereoscopic and Photo- 
graphic Company, a firm so well-known as hardi 
to require mention at our hands. This business, 
which has hitherto been carried on as a private 
partne , should still further develop as a limited 
company. It will be seen in the prospectus referred 
to t the average profits are taken over a period 
of twenty-three years, and that owing to the very 
large increase in the amateur photographic trade, 
the latter results are even still more satisfactory. 
Although to recommend our readers investing their 
moneys is usually somewhat out of our line, we can 
safely, in this instance, make the exception, and will 
only add that any one desiring to become a share- 
holder should apply at once, for we understand 
that more than Ball the capital was subscribed for 
immediately it was announced. In conclusion, we 
would draw the attention of those amateur photo- 
graphen who are amongst our readers to the fact 
that 1099 shares ave 5 1 and it 
is quite expected owing eir co-operation 
the dividends will be considerably reper i 


REPLIES TO QUERIES. 


— — 


„ In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked, 


[56031.] — Reservoirs. — Many thanks to 
‘*Glatton ” for noticing my query. It is not mis- 
worded ’’; but I will ed per I want to evaporate 
a large quantity of liquid, and it must be done at a 
temperature not exceeding 112deg. F. Of course, 
to do this it will be necessary to work at a pressure 
below that of the atmosphere—that is to say, ina 
partial vacuum. I propose to have a boiler similar 
to a Lancashire boiler, with two or more tubes, 
if required. No heat to be applied to the bottom 
of boiler, so as not to disturb the sediment that 
would take place; the sediment to be taken out at 
end of week. The liquid is not very dense. I 
suppose there would be about four bushels after 
about 140 hours work, the quantity of liquor being 
as much as would flow through a jin. pipe, witha 
fall of 5ft. The vapour or steam from the boiler 
would have to be led into a surface condenser, and 
a pump fitted to condenser to clear it of water and 
te keep a vacuum. As this water would be ve 
soft, and much better for my purpose than fr 
water, I should use it over N The condenser 
could be put 15ft. or 20ft. above the boiler, and 
the pump as much below condenser. I should 
be glad if ‘‘ Glatton,’’ or any other readers of the 
“ E.M.” could give me some idea as to the size and 
construction of pump suitable for my job. There 
would be no air to contend with, except the little 
that would be contained in the liquid. As I think 
there would be a small quantity init, I should like 
to get a vacuum of some 101b. or 121b. per square 
inch if possible, and what I wanted to know by my 
query was, what thickness of boiler-plate would be 
req in a boiler or reservoir to stand this out- 
side pressure of from 10lb. to 141b. per square inch. 
I should be glad of any information upon the 
Eae from anyone who will give it.—J. G., 

ristol. 


[56577.] — Soap.— Les; cotton-seed oil (not 
deprived of its stearine) is used very largely indeed 
on the Continent in the manufacture of soaps, 
especially ‘‘ silicate ’’ soaps.— PERCY W. STANLEY, 
119, Manchester-road, Poplar, E. 


[56584.]—Silvering Solution.— Roseleur’s bi- 
sulphate of silver method is by far the best, but 
rather tedious. The following gives fairly good 
results, though not to be compared with the above, 
which is almost as permanent as electro work: 
Dissolve 1 part nitrate silver in 20 parts water, and 
add 4 part sal-ammoniac. You will then get a 
precipitate of chloride of silver, which will dissolve 
on the addition of 2 parts of h ulphite soda ; 
add to the clear solution 2 parts of a milk of chalk 
and water, and it will be ready for use.— PRROT W. 
STANLEY, 119, Manchester-road, Poplar, E. 


156587. — Telephone System.—The Leclanché, 
No. 2 cell is the best. A ten- cell Leclanché is on at 
each station, arranged so as to use the whole ten 
cells for outward ringing and only four for the 
transmitter. There is a circuit with seven stations 
connected up on this system between Goole and 
Knottingley (length of line wire about 164 miles), 
and has been working well for the past two years; 
could mention several others. Are you certain that 

ou obtained a good earth at the stations which 

ailed? Of course, for short circuite, say, under 
two miles, a six-cell Leclanché would do at each 
station and two of the cells for the transmitter, 
though for long bart tt circuits it is best to use 
the magneto call bells with two to four cells 
Leclanché for transmitter. Will S. M.“ kindly 
tell me how “intermediates '’ may be called up, as 
he says they are not in circuit when telephone is on 
hook.—R. F. S. 


56600.]— Focal Distances of Images (U. A) 
—This query has been overlooked by our mathe- 
matical correspondents, or, perhaps, not answered 
because an exact reply would be difficult of ex- 
pression without algebra; but if the querist is 


Y | willing to neglect the aborrations in the mirror, 


and the aberrations and nature of the glass in the 
lenses, perhaps the following will answer his pur- 
pose: Multiply the distance of lamp from mirror by 
twice the focus and divide the product by twice the 


distance of lamp, less twice the focus. In the case 
he proposes it will stand thus: 7 = 3 34, 


or a little over 3ft. Gin. in front of mirror, and if a 
double convex lens of 3ft. celestial or shortest 
focus be used, the answer will be the same, only 
the image will be the other side of the lens. Convex 
mirrors do not form a real image; their focus 
vena half their radius, same as concave.— 


[56606.]—Ink for Rubber Stamps (U.Q.)—I 
resume by ‘‘ preservative you mean fast or 
: anent.” The usual stamp inks are simply 

solutions of aniline dyes in glycerol (“ glycerine ’’) 
and gum water, and have the disadvantage of 


drying slowly, and being easily washed off. This 


disadvan may be got rid of in the case of dark 
colours itting a yellow colouring matter, by 
dissol gum in a solution of bichromate of 


potash in water, so that the glyoerol becomes mixed, 
and the colouring matter, if not of a dissolvent 
natare, is . As a substitute for glycerol, 
water-glue has some excellent properties, especially . 
that of making the impressions fast after drying. 
Vermilion and Prussian blue would be the best 
colours, if you do not care to use the aniline dyes. 

Percy W. STANLEY, 119, Manchester - road, 
Poplar, E. 


(56620.1—Steam - Oarriages.—Apropos to or 
with Nun. Dor.,’’ Progress No. 2, and whom 
it may concern, I beg sincerely to inform them that 
a practical system of steam tramway locomotion is 
manipulated daily upon the common or ordinary 
traffic road now in existence from Stamford-hill in 
Tottenham to Ponder’s End, and vice versd. As 
the writer has had the opportunity and pleasure of 
witnessing the usual working of the engines and 
cars, he can speak favourably of the result. There 
appears no steam or smoke emissions from the 
chimneys, and the usual noise through the general 
working is no more, or as much as when worked 
formerly by horses. The stoppages and startings 
are effected in about a similar time, and with as 
much ease, certainty, &c., as was done on the 
former system. Taking into consideration all facts, 
I am apt to believe it ought to be called ‘‘ Progress ” 
decidedly, especially as I have been informed that 
the usual life of horses employed in ing tram- 
cars is, on an average, five years; also, as steam 
has practically superseded horse labour in the men- 
tioned direction, surely it is worthy of the title of 
progress. Honestly speaking, I think all those in- 
terested in progress can waste time worse than b 
going to Tottenham, Edmonton, or Ponder’s En 
to witness the working of the steam locomotive and 
car tramway, and kindly apprise our brother readers 
with the result.— E. F. BAKER. 


[66620.] -Steam-Oarriages.—Before proceed- 
ing further with the question of motive power and 
cles for highway roads, I think it ape 
necessary to determine as to the ing the w 
of the vehicles are to travel on, as t will dis- 
tinctly alter the conditions as to build of the car- 
riage, also the class and power of the motor. In 
my letter, p. 371, I wished to refer more cu- 
larly to their future pon aon : and looking to 
correspondence which has appeared in the E. M.” 
since this discussion began, it may be considered 
satisfactorily proved that there is not any. difficulty 
in providing mechanical power in lieu of horses ; 
but the difficulty lies in using that power on 
macadam (broken stone) road, and the principal 
causes of that difficulty arise—first, from a rough 
surface of stone; and, second, from the principleof 
applying the power of the engine through the 
medium of the wheel-tire’s adhesion to the road to 
obtain, or rather fransmit, tractive force to draw 
the load, both of which difficulties can be overcome 
—the first by a better (hard level) style of road ; 
and, second, by using the force to 1” in- 
stead of to draw the load—a crude description of 
which I will attempt to give. I have seen specifi- 
cation and drawings of patent now filed for com- 
pletion by which it is proposed to provide either 
wheel tracks, each of about Sin. to 12in. wide on 
surfaces, or ways of about 6ft. wide, the whole 
surface of which can be made to same pattern, 
either of iron or of artificial stone, and thus give a 
bearing for either flange wheels or any d on 
of vehicle, from a bicycle to an omnibus or 7 
with wheels of any width within the width of 
‘Sway.’ Most of the correspondent’s notions seem 
fixed on steam power. I had an idea of having a 
steam - carriage built, but weight was an obs I 
could not overcome, and which being the cause of 
such a great increase in first cost and after main- 
tenance of road, that I have abandoned steam in 
favour of gas as a motive power. As inventors are 
by other people at first supposed to be rather crazy, 
they will, no doubt, dub me so when I say Iam 
preparing to build a train of five vehicles, close- 
jointed as one iage, and almost turn a circle 
within its own length; four of the vehicles will 
seat ten persons each (on a double seat back to back), 
the other will seat two persons (driver and lad), 
also contain reservoir of compressed gas; each 
vehicle with its own small gas-engine will propel 
itself by the piston’s pressure direct on the road 
(approaching the action of a horse’s foot on the 
ground), the gas to ignite by electricity under com- 
mand of the driver. The same description of train- 
carriage (minus the gas arrangement) can also be 
worked either by pedal or hand power of the 
assengers, and all cost of motive power avoided. 
f course the iron bearing and flat tire wheels are 
included as part of the arrangement. As I have 
stated before, I believe there are very great unde- 
veloped advantages pertaining to the joint use of 
the iron rail and mechanical motive power, and 
which ought to be brought into more general use. 
There are still seven or eight queries and state~ 
ments in my letter on p.328/f should like discussed 
for mutual advantage ; ridicule, the unfailing fate 


416 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,059 


JULY 10, 1885, 


of new notions, can be dispensed with until our 
ideas are better comprehended.—Procress No. 3. 


156626.]— Fermentation in Horehound and 
Hop Beers (U.Q.)— Does a Poor Brewer fine, 
or, still better, filter before bottling? Almost all 
* brewers’ chemists sell various ‘‘ preservatives ’’ 
or ‘‘ antacids,” or “‘ antiferments,”’ for the \4 
of preventing secondary fermentations. The best 
of these is, perhaps, dry calcic sulphite, as it does 
not impart taste as does bisulphite of lime. I shall 
be happy to give any further hints if desired.— 
PRT W. STANLEY, 119, Manchester-road, 
Poplar, E. 


[56633.]—Oleaning Glass.—I have never found 
anything to equal for this purpose a stro 
of carbonate of ammonia.—PrERcy W. 
119, Manchester-road, Poplar, E. 


(56650.]—Lead - Burning.—To MR. Davies 
AND Mn. Hormes.—At the Inventions Exhibition, 
South Gallery, North Court, Stand 220, there is a 
machine for lead burning, &o., and also with it 
there is some very good specimens of work done 
with it at a com ely small cost. It does away 
with all zinc and vitriol, and the flame is very clean 
and is easily regulated. Amongst other things, it is 
strongly recommended for safety, economy, i- 
ness, = a machine an be Sarrien od used 
anywhere, and the cost of charging i ut very 
little. I. trust that if any of Ours? get one, they 
will kindly give us the benefit of their experience. 


W. O. Cricx. 


156650. — Lead-Burning.— Referring to cor- 
Topon eenas now passing between Mr. P. J. Davies 
and Mr. Holmes upon the above subject, and con- 
sidering the same emanated through my queries 
addressed to Mr. Davies, I think it would not be 
out of place to here state that after making the 
machine, I unfortunately charged the same with 
sulphuric acid . from a druggist’s shop, 
and have since discovered this was the sole cause 
why the machine would not work 5 
hence my letter, p: 267. I have since boug t 
acid direct from chemical works, as per instruc- 
tions, and am pleased with its results, having no 
trouble to contend with, and am able to say that 
the machine is a 6in. one, made from Practical 
Plumbing Work,” page 64, and will work without 
the least attention for about three hours. With 
reference to Mr. Holmes’s remark that Mr. Davies 
always pegs his book into question, I should 
most certainly say that well he may, for I am con- 
vinced, speaking as a pental man with about 25 
years’ experience, nothing better for good sound 

ical instruction could possibly be published, 
inasmuch that it is just the thing required to pre- 
vent young plumbers getting into a slovenly method 
of executing their work.—A BEGINNER. 


[56679.] -Supported Beam.—With reference 
to the remarks under this beading in the E. M.” 
for June 19th, I have only to repeat the statement 
made in my previous reply. If your correspondent 
will carefully analyse the conditions which insure 
the stability of the beam, he will find that there is 
a tendency to break by shearing at every point. 
It used to be assumed that no such strain existed 
at the centre, but I did not think that idea was 
entertained nowadays. In any case, however, the 
correct answer to 
any points at which the beam would have no tend- 
ency to break: otherwise it might be cut through at 
that point without producing any weakness. It 
must be remembered that, as stated by the querist, 
the question is one set by the Science and Art De- 
partment, and the general instructions at that 
exam. state that the student must confine himself 
strictly to the question proposed, for if he does not 
do so his paper will be cancelled. It is not the 
business of the student to discover what the 
examiner really means to say, he has only to deal 
with what actually is said. presume, of course, 
that your correspondents were aware of the regu- 
lation quoted above; if they were not, I submit 
they were incompetent to answor the question.— 
Bachs. 


66680.]—Induction Ooils. — Vertical Plan 

-Q )—All that is needful is to wind tightly, and 
maintain a uniform . If the disco were placed 
between the operator and the light, there would be 
no difficulty in seeing how the wire was going on; 
but, in practice, sections so narrow as Win. are 
never necessary, gph if employed, they would 
involve a great te of . The narrowest 
divisions which I have myself used were in., 
and this was in dealing with extremely fine wire. 
Muoh, however, depends upon the quality and 
thickness of the covering; and in determining the 
dimensions of the sections for any coil, the ocon- 
current details of construction would have to be 
considered.—Enngst Bavan, Haverfordwest, Pem. 


eee. —Battery for Electric Lamps.—I 

„Sm“ ought to explain where he found the 
statement about the new batteries,” and ibly 
alao apply to the authority for the further in- 
formation he requires. I do not mean to say that 
1 uestion ought not to be put to the readers 


TAE MECHANIC; but really there are so 


aoe 1 


many of them who would like to have 14 to 16 
lamps of 8 to 10-candle power capable of running 
for 12 to 14 hours from a battery of 16 cells that 
the querist ought to furnish more information 
himself, when some of us may be able to hunt out 
a battery which has hitherto been contented to hide 
its light under a bushel. I suppose it costs nothing 
for exciting materials, as the products are sold for 
a high price.— Nux. DoR. 


[56691.|—Water-Gas.—The composition will 
depend to a slight extent on the nature of the fuel 
used; but in any case the bulk of the gas will be 
hydrogen and carbonic oxide. There is a great 
deal about the subject in back volumes. — EssAR. 


[56696.] — Conductive Glue or Cement. — 
his query is inly a most peculiar one, for a 
conductive cement is readily obtained by using 
ordinary solder. Any of the cements that can be 
applied with a brush would 5 be found to 
be non-conductors unless the litharge and glycerine 
mixture would do. If the plates are not thick, 
why not couple them by bendin g the corners 
together ?— NUN. Dor. 


56704.) — Soft Black Oarbon.— This stuff 
will not do for blacking, I should think, h it 
is not quite clear what it is. It might be for 
moulding lates by cementing it up with 


battery p 
and carbonising.— Nux. Don. 


ee versus Coke. — oke is an ex- 
nt furnace fuel, but requires large grate area 
and free admission of air. According to some state- 


ments it is at least quite as efficient as coal from | 


the ‘‘ evaporative power point of view.— Essak. 
(66714.)—Heat Absorber.—I would suggest 


asbestos; but until the querist gives one a definite 
idea of what he wants to do, it is useless guessing. 


[56716.)—Hartley’s Gas Oalorimeter.—At 
the stand of A. Wariga and Co., 1478, East 
Arcade, Inventions Exhibition, the querist can see 
a Hartley's calorimeter, and on sight will be better 
able to judge of his ability to make one.—Essak. 


[56719.]—Waterproofing Oloth.—This is one 
of those queries which no one cares to answer. 
Surely, if your correspondent wishes for informa- 
tion on the subject, that is easily obtained by 
making a few experiments. He may, however, be 
told that all solutions of the kind should always be 
made with hot water.—T. J. M. : 


156720. — Mirror Painting.—Clean the glass 
thoroughly, and paint with oil-oolours, such as are 
used by artists. See p. 620, Vol. XXXIX.—Mrmrorn 


PAINTER. 


[66724.)—Aoccumulator.—‘‘P. T. H.” should 
Pay a visit to the Inventions Exhibition, but how 
ong the accumulator would last depends on 
what is meant. If its age is meant, that depends 
on 5 775 how a N for its 
capacity for lighting at one sp t nds on 
its size and ohare <8. P. T. a 

[56729.}—Olock Winding.—Surely this query 
is of no interest to anyone but the questioner. He 
must make his private arrangements himself, and 
if he does not know what he can do for a given 
sum, he does not understand his business. — 


e query is that there are not T. J. M 


(56730.]—Six’s Register Thermometer.— 
Try the effect of gentle heat, which will vapourise 
the spirit and cause it to take its proper place. 
Shake gently, so as to give it an opportunity of 
escaping from the mercury.— PHILOS. 

[66732.] — Dyeing Damask Ourtains. — If 
this querist cannot refer to back numbers he had 
better give his curtains to the dyers. On no account 
must he dose with Judson’s dyes.—DYER. 


[56744.] — Softening Water. — I find the 
Porter-Clark process a perfect success in softeniug 
water, so far as regards carbonates (of lime or 
Dagnan by the use of caustio lime only. But, 
in the case of sulphates Gt lime and magnesia) 
also present in the water, I find it ne to add 
carbonate of soda with the caustic lime. This pre- 
vents all hard scale in steam boilers; but there is 
still some Poon of soft mud im boilers; there- 
fore the filters do not appear to keep back all 
insoluble matter. Or probably the sulphates are 
not decomposed (and rendered insoluble) until 
affected by the heat in steam boilers. If so, then 
the usual soap test for hardness is delusive for sul- 
phates (on the addition of soda), as the presence 
of free soda will naturally neutralise the reaction of 
pe, lime. Perhaps some chemist will now kindly 
explain the correct reactions which ocour.—Jr. 


[56796. ] —Boiler.— Many thanks to J. B.” for 
y drawing my attention to an error ve 

possibly arising from the peculiarities of my cali- 
graphy, thus leading the tompositor to set up 2oz. 
when it should have been 2lb. My rule is as 
follows: Multiply area of valve in square inches 
by pressure of steam required. Divide total length 
of the lever by the distance of the centre of fulcrum 
to centre of valve to find the ratio; then divide the 
first product 12:00 by the ratio 6, which will give the 


weight required in pounds.—in this case Ab. Weight 
of valve and lever in such a small valve not 
included in the calculation, but allowed for, as you 
will see in my reply as estimated.—Invicta. 
(56813.]—Fracture of Water-Gauge Tube. 
„Nun. Dor.,“ in commenting upon my to 
this query, appears to have floundered out of his 
depth, and his remarks lack the sound sense we are 
accustomed to expect in all his statements. I m- 
hesitatingly dispute the assertion that glass tubes 
often break after they have been ol unless, 
indeed, the man who cleans them is culpably care- 
less. 1 have never known an iron wire to scratch 
a glass tube, and it is certainly not the means usually 
employed to break them. If “Nun. Dor.” has 
been told that this is the case, he has been grievously 
misinformed. — BACCHUS. 


56847.]—To Mr. Lancaster or “ Rob. Orus.” 
—Neither the 40in. nor the 50in. o.g. would be 
referable on account of its focal simply. 
he shorter focus is long enough for anything in 
the ordinary way astronomical, and too long fors 
rtable terrestrial glass. The longer focus would 
nice in use on the moon, if its o condition 
was You don’t say if you mean to make 
your 0.g.— Ros. Crus. 


[66856.]~Engine Query.—The replies given 
by R. W.” and A. B. C.” are both incorrect, 
or there is a misprint, as they will find on looking 

figures again. Acoording to the work- 


| r pressure on u, 
which would then give a ome of 26+ 16=40b. 
per sq. inch. Then, working as follows, you get 
the right answer. Work done in six minutes in 


foot-lb. = 400 x 2240 x 10 = 8, 960, 000. Pomxer of 


ine develo in six minutes = 400 x 40 x 4 
x 2x 15 x 6 11, 520, 000. . No. of footelb. lost 
= 2,660,000 or F tha of thepower. I may add this 


qanin and the two following ones are from Prof. 
eve himself, and not from someone bearing 
his name, as suggested by Invicta in yours of 
June 26, and were set by him in a recent ezamina- 
tion. The above is a favourite catch of the 
Professor 8s.— FHD. A. ROBINSON. 


[56859.|—Vertical Galvanometer.—The de- 
tector of which M. M. I. Sc. S.“ speaks, probably 
fails from its pna being too short for holes, 
so that when laid on its back the axis of the needle 
takes its bearing on the shoulder of the pivot instead 
of on its sharp end; this should not occur ms 
well-made instrument. Of course, as Sigma ” s% 
well explains in your last issue, it cannot be wed 
in this position as a galvanometer ; its use as â 
galvanoscope, to detect if a current passes or not, i8 
all that is spoken of by Calley.” For the rest, I 
can add nothing to Sigma's reply: but I msy 
inform Os.” that at a time when no more sensi- 
tive instrument was to be had, I often found I could 
detect a leak in a wire with the detector when 
horizontal which I did not detect when it was 
vertical, and I think it useful to describe this way 
of making the apparatus more sensitive in case of 


need.— R. S. CULLEY 


[56878.)—Mineral Water.—Acetic acid is used 
very largely in the making of aérated waters in 
some of the large towns. It is only fit to ure in 
goods for a shop trade to de sold at 1d. per bottle, 
and makes very decent stuff. It is not so very 
much like ing vinegar and water as 05 
seems to imagine. Of course, only the best mus 
be used—either Champion’s or Beaufoy’s. Don’t 
use pyroligneous acid. Quantity: 4oz. to onè 
gallon of syrup.—CaRBONADO. 


C for Lending Library. 
it I were to compile a catalogue for a lending 
library I would first arrange the books under their 
titles, next under their author’s names, and there- 
after under the subjects upon which they treat as 
astronomy, fiction, &c.; of course, in every on 
they would be arranged alphabetically and woul 
have their numbers opposite. By this means, when 
only the title or author's name is known, the! 

can be at once found, and any person wanting è 
book upon d 1 a 
heading. As ing, I wo 1105 the 


i I 
reader's name at the top. In the first colamn 


the book, and when returned would mark the date 
in the third column. As these columns are To 
narrow, three or four could be put m a page. the 
second book would contain only the numbers of ni 
books, and when a book was given out I wo 
mark the page and column opposite the namb 
the book given out, so that, if a book were ad 
missed, by turning up its number the page tad 
column containing the name of the reader Who 
it last could be found.—James M CASE GOVAN- 
[66884.] — Gramme Dynamo. — About 9790 
long, 3in. diameter; substance of ring din. , heigh 
of cogs above the ring jin.—S. BOTTONE. 158 
5689p] Cutting Wards of Keys.— 
tubes that are required about the house withs 


O 
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hacksaw or with a file. 
small emery wheel would do very well for the 
purpose if you used it lightly. —Txos. H. HALL. 
[66903.]—Steam.—A non-condensing engine is 
one which exhausts into the atmosphere, and so 
has a constant back pressure By pe the piston of 
161b. per square inch, thereby reducing the effective 
8 by that amount. A condensing engine, on 
other hand, exhausts into a condenser, fhe con- 


struction of which will be found fally explained in | 


issues June 5th and 12th, in replies to query No. 
56699 by Mr. Plucknett and Invicta” A jet of 
water coming into contact with the steam escapin 

from the cylinder condenses it, and creates a parti 

vacuum, thereby reducing the pressure on the back 
of the piston to about 4lb. per square inch. Assum- 
ing this to be the pressure, obviously the gain in 
effective pressure will be 111b. The diagram shows 


ae 


roughly the advantage gained by cordensing. The 
dotted line represents the line of atmos y 
sure ; and if the engine were non-condensing, the 
above this would represent the power. But if 
the back pressure is reduced as shown above, the 
indicator pencil drops, and increases the area of 
diagram, such increase accurately representing the 
8 derived from using a condenser. In reply to 
o third part of this question: By Boyle’s law, 
the pressure of a gas is inversely as the space it 
Occupies ; therefore, by dividing stroke into five 
dhe pressures at the points will be 5ddlb., 
ġib., 18$1b., 13Z1b., 111b., which added together 
and divided by 5, gives an average pressure of 
about 25lb. per square inch. Therefore, h.p. for 
one stroke of engine is F 
48 33,000 x 12 
556 h. p.— FRED. A. ROBINSON. 


56904. —Problem.— Bunsen ” wants the co- 
efficient of the middle term of (z + a). Let him, 
for convenience, assume 2n = r ., then the 
r + 1)th is the middle term, and is 


21 (2r — 1) (2r 2 (r + 1) 
22383 r 
al 3 1. (r ＋ 1) . (27 — 1) 21 
. 2. 3. 2 
2 1.3.5. .. . . . (2 — I) x 2.4.6 . 27 
eee o 2 
12333530 —— braai 2.3 rx 27 
12.3. 1) * 
1.3.5. 7 . (21 — 1) 27 
5 r ° 
and sh ae the value of r 
al: .5.7. in — 225 
1.2.3... 
- Q. E. D. 


[56904.]—Problem in Algebra.—(z + a) = 
zin 4 ána zin + e a Au- 4 &o, 
The middle term of the expansion will be the 
(zn + I) th term; and its coefficient will be— 


4n (4n —1) (4n — 2) oo [4n — (2n — J)] 
1234 8 5 2 1 
which 
m 1” (4n — 1) (4n—2).. (21 41) 
1 2 3 2n 
21. 22-1 321 
Zn (2n —- I) 321 
21 (4 2) (4n—4) 
2 n (2 n -I) (n- 2) 
8642 x (in — 1) (4n — 3) 531 
4 32 1 x (dn (2n — 1) . 2321 
æ gan 135 . . . .. 4 — 1) 


2n 


3 Se ee 0:09 errors’ 


xo. Sura. 
[56904.)}—Problem in Algebra.—By biunial 


rem, the middle term of (x + a)n” is 
4n (4n —1)...... (2n +1) . We have, there- 


1. 2. 3. 2NR 
fore, to show that the numerator of this fraction is 


equal to 2%n 995 — 1) (4n — 3 E i e 3 e 1. 
Put n = m I, and assume the to be true 
for this value of n, so that 


ar ea 

= 2m — 2 (4m — 5) (4m —7)......6.3. 1. 
Multiply both sides of this by 4 (4 m — 1) (4m — 8) 
and we have 

4m (im ~ 1) (4m — 2)......(2 1 

N * Gaa F 
Hence, if the theorem is true when n = m 1, it 


heric pres- | P 
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I should fancy that a | is true when n = m ; but it is obviously true when 


n = l, and therefore, when n = 2. Hence, when 
n = 3, &o., it is generally true. —C. PLANOK. 


[56909.]-—To Mr. Bottone.—Diameter of ring 
(exclusive of cogs) 4in., length 4in., thickness of 
ring šin., height of cogs jin.—S. NE. 


56913.) — Weatherproof Paint.—Try the 
patent indestructible paint, sold in several colours 
at 4d. perlb. I believe it resists nearly everything. 
A. RICHARDSON. 


(56914.])—Socket Joint-Making.—Equal parts 
bh and red na ana Booe Lupe Ton to sorin a 
putty is a ve cement for water apparatus 
or boiled linssed oil and red lead. I would re> 
commend ‘‘ Anxious’’ to caulk with the following 
cement :—2lb. iron borings, loz. sulphur, and loz. 
sal-ammoniac.—A. RICHARDSON. 


[56921.J— Heat for Workshop.— Our Editor 
kindly illustrated the very thing you want on page 
139. It gives 4 to 6 candle-power six hours for one 
penny. Perfectly safe, clean, and simple; is 
cheap, and lasts a lifetime. T. Woon. 


[56924.]—Logwood and Gall Liquors.—The 
strength of liquors is usually tested by an instru- 
ment styled an hydrometer. There are several 
varieties, the best known being those of Twaddell 
and Beaumé ; I employ a form of the latter for this 
se. You nearly fill your solution glass with 
the liquor to be tested, and insert the hydrometer 
(a hollow glass spindle and bulb weighted at the 
bottom with mercury). Now, it is evident that 
since the weight of the liquor displaced is equal to 
the weight of the instrument, the latter will sink 
far into a light liquid, and a less distance into a 
denseone. The spindle is marked into degrees, 0 
to 25°, the former indicating the gravity of water. 
I have no rules by me; but I should imagine a 
decoction of a pound of logwood in one gallon of 
water would mark about 6° B. The strength of a 
solution of extract compared with that of a decoc- 
tion of the chips (equal weights) would probably 
be about 6 to 1.—Prrcy W. STANLEY, 119, Man- 
chester-road, Poplar. 

(56930.]—Three Problems.—The odds bein 
three to 1 against, 6 tol against, and 7 to 1 against, 
the chances of winning will be represented by the 
fractions b 8, and g, and the chances of læœiag by 
3, 3, and 3. The chance of— 


Winning let and 2nd, and losing 3rd 


we ty) yt 
* 8 192 
Winning lst and 3rd, and losing 2nd = 
=! Die 
4*8” 6 182 
Winning 2nd and 3rd, and jeune te 
2 1532 3 
88 
Winning all thr =s x- Xm 
8 ji 1 5 8 1592 


Since these are dependent events, the chance that 
one or other of them comes off will be given by 
their sum —192 = ig" Thus the odds against 
winning at least two are 17 to 1. If we wish to 
win just two, neither more nor less, we must ex- 
clude the case of winning all three, and the chance 


as Ga the odds being 69 to 5 against. 
The chance of winning two running depends, of 


course, on the order of the events. Assuming they 
occur in the order printed, the chance that he wins 


the first two = + x 6 aE. and the chance 
that he loses the first and wins the other two 
1 .. The chance that he 


237 175 1 


1 6 1 i 5 
wins two running = 2 X 6 192 r the 


odds are 181 to 11 against. Concerning the third 
question, as asked, it is identical with No. 1. Pos- 
sibly ‘‘ Perplexed '’ fancies that since, if the runner 
wins the first two heats he has not got to run in the 
third, there may be some difference in the result, 


but such is not the case.—C. PLanox. 


aa J To “Œ.I.0.E.”—In the expression 
for the value of r in my reply to this query, the 
fractions attached to the figure 2 in the numerator 
and denominator are intended for indices, and not 
as they are printed. A good sequel to this problem 
is to su two holes at right angles to each other 
bored ugh the sphere, the axes of holes passing 
through centre of circle. Find what the radius 
will be (both holes being same radius) when the 
volume of sphere is reduced by one-half. There 
is some very neat integration required where the 
two holes cross each other, and the result is also 
neat.—M.I.C.E., Bath. 


56932.]—To ‘“‘ M. I. O. B.”—Hole in Sphere 

—Periphery of Ellipse.—I was pad to see that 

my problem had interested M. I. C. E.,” and 

that he had worked it out so as to obtain a definite 

expression for the radius of the hole. I ce a i 
i t 


that it is merely a chance approximation, bu 
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a close one. Taking M. I. C. E.'s” we 
have 3°648 x 2 = 7:296 for diameter of hole (I had 
made it 7:3), while the mean between the side of 


pentagon and its arc is 7:2967. As M. I. C. E.“ 
takes such interest in questions of this nature, I 
will call his attention to a problem that I have been 
working at—viz., to find the periphery of an ellipse, 
say, of one whose axes are 8in. and 4in. The coom- 
mon rule is very inaccurate, while the more exact 
expression takes the form of an awkward and 
slowly-converging series. Looking at such an 
ellipse, it is apparent that the common rule of using 
the half-sum of the two ares as a mean radius f 

because it does not recognise the proportion of the 
periphery due respectively to the longer and shorter 
radit with which we may consider the curve to be 
described. In order to obtain a mean radius we 
must give more weight to the greater length of the 
flatter than of the curve, and it is in this 
direction I have been working. Having drawn the 
ellipse, we will (for brevity’s sake) deal only with 
one quadrant of it. Divide the semi-major axis 
into (say) 10 equal parts, and from the extremity of 
the minor axis draw through the points of division 
lines cutting the arc of the ellipse, which will thus 
be divided into 10 unequal parts, gradually 
diminishing from the centre to the extremity of the 
ellipse. Join each point of division to both foci 
(found in the usual way), bisect the angles, and 
draw the normals. Produce these normals till each 
intersects the previous one, and we shall have a 
series of approximate radii of curvature. Measure 
the lengths of these radii and the angles between 
them. Multiply each radius by the angle between 
it and the next radius. Divide the sum of these 
products by the sum of the angles (which will 
always be 90°), and the quotient will be the re- 
quired mean radius. In the above example I geta 
mean radius of 3 082in., which gives 19°36 for the 
periphery, while by actual measurement I made it 
19°40. 1 would, therefore, ask M. I. C. E.,“ in 
the first place, what he makes the periphery of this 
ellipse ; secondly, whether it is practicable to ob- 
tain by calculation, instead of by measurement, the 
lengths of the different radii and the angles between 
them ; thirdly, whether he considers it possible to 


& | devise a general expression that shall embrace the 


whole, and give the corresponding mean radius f 
Can M. I. C. E.“ also inform me what is the 
curve on which lie the intersections of the radii ob- 
tained as above? It is suggestive of an ellipse 
whose major axis is equal to twice the maximum 
radius of curvature, and minor axis equal to the 
distance apart of the foci of the original ellipse; 
but I scarcely think such is the case in reality, as 
the curve is imperfect towards the extremity where 
the radii are least: it is not evident how it woul 

end if completed.—A. S. L. 


[56935.] — Choke Damp. — CO, = carbonic 
anhydride = carbonic acid gas. It is formed, 
when an explosion occurs in a mine, by the union 
of the B in coal- gas with the air.— R. 


R. BENNETT. 

156935.] —Ohoke Damp. — This is the name 
given to the products of combustion of marsh gas, 
usually termed fire-damp (and of which there are 
often great quantities in mines) and the oxygen of 
the air; the chemical name for this exceedingly 
dangerous gas is carbonic anhydride (CO-) and the 
combustion thereof, expressed in a symbolic equa- 


tion, is— 
CH, + 20, = 2H,O + CO, 

The pressure of this gas after an explosion has, 
very often, more dangerous results, as it gives rise 
to suffocation, than explosion itself.— A. B. O. 

[56936.]— Patent Law. — No; it is a uniform 
rate, whether the pa an bo worth a 1 ox a 
thousand pounds. Lou can obtain provisional pro- 
tection for £1 ls. 6d., £1 the stamp, and ls. 6d. 
the affidavit.—C. D. R. 


{56936.]—Patent Law.—The fees payable to 
the Government are the same in all cases ; but they 
are now reduced to £1 on the provisional, and £3 on 
the complete specification, so that for £4 Govern- 
ment fees a patent can be obtained. Of course the 
patent agent’s fees for his services would be in 
addition to this £4.—Invicra. 

ble 


[56936.]—Patent Law.—The amount paya 
as fee for any invention is, on application for pro- 
visional protection, 20s.; on filing complete speci- 
fication 60s.; or on filing complete specification, 
omitting the provisional, £4. In either case - 

is obtained for four years, if the applica- 
tion is accepted.—F. M. RoGEBS. 


[56936.]— Patent Law.—The amount to pay on 
a patent does not vary according to the invention. 
Firat tax to be paid is £1 with the provisional speci- 
fication. After filing the above, a period of nine 
months is allowed, during which e you must 
lodge a final, and pay the sum of £3. At the end 
of the fourth year from the date of the provisional, 
a fee of £50; and at the end of the eighth year 
from the date of the patent, £100 must be paid. 


But if you do not care to pay in a lump sum, the 
office allows it to be done by instalments of £10 10s. 
Any further information I be happy to give.— 
Tos. H. HALL. 
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[66938.]—Electro-Magnet.— You can fit the 
magnet on to a brass support without fear of inter- 
fering with the holding power.—C. D. R. 


(56938.]—Electro-Magnet.—The power of a 
magnet is always concentrated at the extremity of 
the poles, so that a hole bored through the centre 
for a spindle of brass will not affect the holding 
power.— BOBADIL, | 


[56939.]—Armature.—There are two forms of 
Siemens armature—viz., the old, or H-pattern, 
and the new or Siemens-Alteneck, or drum-pat- 
tern. Will you kindly indicate which you desire, 
and I will describe ?— S. BOTTONE. 


[56940.] — Ammeter.— A simple measurin 
instrument may be made by inclosing a 
magnetic needle in a few turns of thick copper 
wire, calibrating same in the ordinary way. e 
needle should be as ligbt as possible to insure its 
being dead beat, and should carefully pivoted. 
It should be re-calibrated frequently to insure 
accuracy.—F. M. ROGERS. 


[56942.}— Bleotro-Magnet.—It is not the kind 
of electricity you want. If properly made, and 
wire insulated, a battery (preferably Daniell’s) 
would turn it into an electro-magnet instantly.— 
R. A. R. BENNETT. 


[56942.] — Electro-Magaet. — D. W.” 
been trying to make an electro-magnet by em 
ing the current from a magneto machine. 
nary magnetos are never made for this purpose. 
Their work is to give shocks, and nothing more. 
Electric bells are not run similar machines, 
but with machines entirely different.—BoßA II. 


[66942.]— Electro-Magnet.—It is hardly to be 
wond that you failed. You had nothing near 
sufficient wire. To get a good result you should 
have had sufficient cotton-covered wire to form a 
coil equal to the thickness of the iron ; the wire was 


135 
rl. 


also too thickly insulated to get enough on; but six | to 


turns would be quite useless. Then, did you cross 
the wire from the one bobbin to the other? be- 
cause that has to be done in ri apne way, and not 
at mere haphazard, whilst the magneto-electric 
machine you have is not suited to produce a 
current for exciting a magnet.—INviora. 


[56942.]—Eectro-Magnet.— You say that you 
have used ‘‘ pitch-covered wire.“ I su you 
mean guttapercha? Whether or no, it is of no use. 
Cover the legs with either cotton or silk-covered 
wire. There is no occasion to insulate the wire 
with anything save what isalready on it. By using 


tta or pitch, as you term it, > be entirely 
destroy the effect of the current. 
machine 


© magneto 

ine will not give youa current you can utilise, 
and therefore all the you can put into it is 
only loss of time. You must have a battery. The 
magneto bells as used in some telephones are of 
1 88 construction to the ordinary ones. — 


[56943.]— Engineer's Bookkeeping.—There 
is no standard of profit in estimating cost, which 
varies in most shops. Cost can only be correctly 
carried out by embracing every item concerned— 
viz., rent, wear and tear of toole, use of machines, 
files, labour ; to be safe, a slight profit, 5 per cent. 
or 1} per cent., shoald be added to actual cost.— 
F. M. RoGEBS. 


[56948.]— Gas-Producing Apparatus.— You 
have only to refer to the back Nos. of this journal 
for the information you want. Look up page 374 
and you will find the drawing of the generator and 
air-pump, whilst on page 459 will be found farther 
detailé and description. If you want more infor- 
mation, I am always glad to give you a little help. 
I must say that although now some four or five of 
these generators made from the descriptions quoted 
are at work satisfactorily, yet I would preter an 
oil gas to benzoline or gasoline gas. Oil gas can 
be made from a fairly simple apparatus, but is 
necessarily more complex than the benzoline gener- 
ator mentioned. That is entirely automatic as 
driven from the engine. Oil gas requires a fire and 
attendance.—Invicra. 


[56949.)— Aluminium.—Aluminium is obtained 
from aluminium-chloride (Al, Ci,), by passing the 
vapour thereof over metallic sodium. But the 
alumivium-chloride has first to be prepared b 
heating a mixture; of alumina (Al, O,) and sbarooal 
in a current of chlorine gas.— A. B. C. 


(56949.] — Manufacture of Aluminium.— 
The following is Webster's process for the manu- 
facture of aluminium :—A given quantity of alum 
and pitch, which are first finely ground, are mixed 
together and placed in a calcining furnace, by 
which means 38 per cent. of water is driven out, 
leaving the sulphur, potasb, and alumina, with oxide 
of iron. The calcined mixture is then put into 
vertical retorts, and steam and air are forced 
through, which leaves a residue of potash and 


al only. The residue is afterwards placed in 
a vat filled with warm water, which is heated with 
steam. The potash is then leached out, and the 


alumina left as a deposit. The potash liquor is 
them run off and boiled down, while the alumina 


precipitate is collected in sacks and dried. It is 
then ready for making chloride of aluminium. The 
alumina deposit thus obtained contains about 84 
pe alumina, while that which is 
obtained by the old Pane of precipitation has 
only 65 per cent. It is certified that the con- 
stituents of Webster's alumina deposit are as 
follows: Alumina, 84°10; sulphate of zinc, 2:68; 
silica, 7°40; water, 4:20; alkaline salts, 1:62. In 
order to complete the process, and convert it into 
aluminium, the aluminium chloride is treated with 
sodium, in order to withdraw the metal. The 
operations are completed in a few days, instead of 
nine months (which was the time it required to 
complete the old process), and the product costs 
only about £100 per ton, instead of £1,000. The 
sources of raw materials are inexhauatible, and 
everywhere distributed; 1 cub. in. weighs 0972lb., 
the sp. gr. is 2:688, and its ultimate tensile stren 


per cent. o 


is about 12 tons per sq. in. The range of elasticity | Rog 


is large, the extension at the yieldin 


int bein 
230 Of its length. The modulus of Aasticity 15 
10,000. P. E. W. 


1 Dynamo. — TO Mr. Borro ns or 
„W. H. E.“ — Wind the magnets with No. 16. Use 
No. 14 or even 12 on the armature, if you require 
only a low resistance, and are going to wind for a 
shunt machine. It is almost impossible to state 
exactly what quantity of each is to be used, unless 
the external resistance is specified.—S. BOTTONE. 


[56954.]— Boiler 1 Win. 
thick would carry the pressure; but I wou d warn 
you that such a boiler as you describe would be 
0 8 ae reason is 11 ar oval ave would 
collapse before anything like 80 pounds pressure 
was reached. I am assuming that if you used 
copper plates with a theoretical strength of 33,000 
per sq. in. of section, n junds, you 
would be safer with even a slightly thick er plate, 
as copper rapidly loses its strength when exposed 
heat, such as in the furnace; but on no account 
use an oval firebox. Let all parts be true circles, 
or you will most likely meet with a very serious 
smash.—InvioTa. 


that dry-plate photographing does. oot anewer so 
- pho p oes not answer 80 
well as wet plate, I am afraid I must differ from 
you. If you use sodic sulphite developer, you will 
got black negatives, in all respects to those 
obtained by the wet-plate process. I think it is ten 
to one that the ‘‘ street photographers use dry 
plates too. You will find it an awful bother aſter 
using dry piatos; but chacun à son goùt ”’—my 
“goût” being decidedly for dry plates.—R. A. 
R. BENNETT. 5 

56955.)— Photography. — (1) Yes; you can 

o wet-plate negatives with any instrument that 
can take lates. (2) You will find the wet- 
plate process described in all the cheap manuals of 
photography. Your reasons for going back to the 
antiquated wet- plate process are incorrect, and 
rather show that you must improve your working 
of the dry plates. All trade photographers use dry 
plates, and you are quite in error in thinking that 
they take longer to develop and fix than wet 
plates. If you wish to turn out work like that 
exhibited in the streets, you will require to expend 
some money, beginning with, say, a Dallmeyer 
portrait lens at £23.—B.So,, Plymouth. 


[56956.] —Ball Beariaogs.—I am not at all sur- 
prised he has found his ball bearings have worn 
away as he states: it shows the amount of friction 
that has been going on, and hence the amount of 
unn work. My advice to all bicycle riders 
is to avoid all ball bearings—it’s quite a mistake, and 
no engineer in his senses would think of using them 
for the bearings of an engine or any other machine. 
If you want a bicycle to run easy, have the bearings 
made as wide as possible and made of the very best 
gunmetal, and well fitted, then you will find your 
bearings will hold their lubrication and run easy 
one last longer than any other bearings.— CHAB. 

OSKEN. 


[66957.])—Ball Bearings.—I may add to the 
remarks of this gentleman that a mechanical friend 
who was busy making his own tricycle, brought me 
for my opinion a set of balls, which he had paid full 
price for as steel ones, but which on a casual test 

o felt sure were something softer. On applying 
the usual test I unhesitatingly advised him that 
they were cast iron hardened by immersion whilst 
hot in acid, thus giving them the appearance and 
surface hardness of hard steel. On my strong re- 
poa n the makers, they stated some mistake 

ad been made, and sent my friend a new set, which 
were undoubtedly steel.—Inviora. 


[56958.]— Microscopical.— This subject was 
thoroughly thrashed out about six months ago in 
“ Ours.’ Every device was explained and illus- 
trated.—S. BOTTONE. 

56959.) -Oastings.— Try dusting the mould with 
a little East Indian plumbago.— F. M. ROGERB8. 


[56960.]-— Riparian Rights.—The bed of a 
river belongs to the owners of the banks, each 
having up to the middle of the river opposite his 


bank. If the river is N the public have a 
right of way over the bed ; if it is not, there is no 
right of way, and no one can take a boat on such 
a river without the leave of the owner of one bank 
at that part.— M. 
[56961.]—Boatiog.—Innumerable attempts to 
pel boats by paddle or screw worked by hand or 
oot have been made. All have been utter failures 
as compared with oars.— M. 


„ are plenty of water 
ocipedes on the Thames; but Ber dab let 
of hard work, and very little speed can bo got out 
of them. — C. D. R. 


[56961.]— Boating.—I would advise a emal 
screw pi of, say, 20 teeth on screw shaft, driven 
by wheel of 60 teeth. Some years ago I mw 

uite a large boat propelled by an ent of 
is kind, and I lieve it answered well.—F. M. 
ERS. 


. Aqua can see a mall 
beat at Blackfriars Bridge fitted with paddle- 
wheels and worked by hand or foot power, o 
both; it is adapted for one or two 6 
go eight miles an hour, with half the of 
rowing.— J. ADAMS. 

15696 1.J— Boating.— Yes, the plan hasbeen tried 
many times. If you turn to the Mechanics’ Magazine, 
No. 96 for June 26th, 18265, you will find there 
what is termed a water horse. In that machine 
the paddles were driven by a strap put in motion 
by a drum turned with a winch handle. More 
recently we have the water velocipede of the 
‘‘Wheeleries’’ fame ; whilst in the Inventions will be 
found a tricycle with buoyant wheels for marine 
ay op as well as on ana: It would be re 
or me to give you a a peller worked 
handles a stented the feet. But it is not 
poe to do so without you are to put 
orth a certain amount of labour. I have secs 
several fairly large canoes or boats driven thu. 
Whilst the earlier pages of this journal will show 
that hand levers have been tried with a sorew pro- 
peller, and with very fair results. I will help you 
gladly to anything within the range of ty. 
—Invicra. 


56963.]—Engine Flywheel.—I think you an- 
not do better than take the dimensions of the fy- 
wheel on page 95 of the present volume of the“ 


M.” for your engine, the capacity of your cylinder 
being only 4in. than the ons for which that 
wheel is designed. But, as explained in that article, 


the lar work the engine has to do govern 
the 3 of the flywheel.—J. H. 

456966.]— Australia.—I went out to Australis 
by way of the Cape in August, 1882, and, rea 
mye o no need be in- 
ourred in outfit. I'sho 


only in the way, for the weather after you get int 
the tropics is pretty warm, and tro and 
jacket are all you want. I did not o any 


canvas suits worn by passengers. The great drav- 
back to white clothing seemed to be the continual 
need for washing, which is generally a troublesome 
and inconvenient operation on board ship. Itis 
. 
of soap, a u 0 
n f tapes, and a bag of odd buttons. 
These things may a trifles at home, but they 
become invaluable when you cannot get them; # 
any rate, my little collection was always in request 
by those who had not thought of eso thing? 
our querist signs himself a Sick Mechanic ; 
but I fancy that if he answers to this description 
when he starts, all will be changed before he gets 
back, for I know of no better cure for ill-health 
than a voyage to Australia. There were about 200 
passengers on the ship I went out in, 20 
when they came on board many of them look ; 
thin and aggard, 1 11 showed . S 
ivation; but when they passed the 
elbourne, a finer, fatter, and more healthy body 
of people 1 never saw.—C. GROVER. 


(56969.|—Hydraulic Ram.—I presume herefert 
to the pulse valves, if so, it is not necessary to have 
these valves weighted: it is only necessary to hare 
them strong enough to stand the constant blows 
they receive. The reason the valves don’t remap 
closed is as follows: When the water rannug down 
the injection pipe has obtained its greatest velocity 


vacuum under the pulse valve, : 
pressure on the outside of the valve allows it to 5 
when again the water commences to run. ‘all 
pulse valves must be made stronger for high 
than a low one.— CHAS. HOSKEN. 

156970.J To Mr. Bottone. — Speed, or 15 
lutions of the armature per minute; No. of you’ 
about 30. Not dangerous, as such a 


... ccc 


e 
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QUERIES [8s999.] — Question in Algebra. — If twelve 
j so'diers and twelve sailors be arawn up in line, in how 
— : 


TE = arranged so that four soldiers, 
(56988. Window Glass. When I lived in London | Shali always stand together Gro. SMITH. 


some years ago, it was very common to see fixed outside 

of a window, a contrivance which enabled people inside of [5700).)-— Spark Coil.—I have a spark coil in parts, 
the house, to see the passers-by on the outside. Can you and now wish to put it together. Iam puzzled to know 
or any correspondent favour me with tha name of the | how I am to unite the tinfoil of the condenser with the 
contrivance, and 327 how to arrange it ?—OLYDE. silk-oovered wires which come ons from the pillar the 


E me : other from the spring ; all seem too delicata for common 
(56984. |—Legal. I keep a lodging house in Dorset; | soldering with a hot iron. Will some expert tell how 


I supply them occasionally with eatables; if they require 
ale with them, having no license, I used to ask for the money this is done and oblige ?—Youne BPARE. 
and send out to the public house for what they wanted ; (67001.)—O arbon.—If I lace a large carbon between 
but it not always being convenient to send, I keep it in | two plates of zino like as ia done with silver and zinc ine 
the house and if ale is wanted, I give them a glass ; Smee cell, will this simple arrangement, excited wih a 
make no charge for it. My tariff of prices is shown in | solution of common salt (chioride of sodium) have power 
the room, and cutomers bills are made from these prices, | to work a coil, a bell, or a motor of any kind 1—E. B. 
but ae peer as I give the ale and make no charge. Can FRNNESBY. 
L do thiu ogan hE Ahle to be foed for not having] (57002.)-Voltate Cell.—I find in the svllabus of the 

[56985.]— Planing Machine.—Would the author | voltaic cell which consists simply of a pirce of carbon, 
of“ Directicns how to Make a Planing Machine,” before such as is ordinarily used for electric purposes, anda 
finishing, give directions for making the carriage run length of iron ho >p, the exciting liquor being ferric chlo- 
in V grooves in top of sides of bed, with dimensions! Is ride. Will some friend say if such a battery will answer 
the carriage as deacribed, heavy enough to retain ite | for working coils for bellringing? The al bon and iron 
position in such grooves under heavy cuts 7 The pinion | are cheap and easily procured, but what about the 
being above the rack (the most favourable osition), | chloride of iron. Is it an expensive salt? Can I make it 
Tong a departe A plat liko ty naona sleeve 2 on from sulphate of iron 7 FAR AWAY. - 

side O or pinion shatt come out of, De = A will“ 9 

efficient, as it seems easier to make than that proposed, oN J Te: bag 10 8 E nepos ale aar at 
one bracket only being used inside 7 Querist thinks that it gas consumed in Bic gas-engine per hour? Ihave a new 


would be a great boon to many if some known firm A 
; : gas lamp that gives a pure flame with very great heat— 
advertised the set of castings in your paper, with these | Ñin it be utilised to m ake the gas as P ated 2-7. 


grootes planed, and also mBo V's ona deter of ear: Woon 

to fit them, at a reasona e price us determining the 141 ae 

truth of the most important part of the machine, and ght ie -Grinding ocr ag „Eoun me 

giving 6 ct trul, ny 3 larger number of amateurs inform mes 18 in making the above machine? 1 
. want to grind and polish sheet iron and steel for makiog 

[56986 }—Pansies.—Can any reader whois a pansy stands and fire-irons. I want to know where I can get 

grower, say how pansies may be protected from wire | emery wheels and grindstone for the purpose, 

worms, &o.! Dressing the bed with petroleam and water | what speed they must turo? Please give me & little 

was tried last autumn, but the bed is attacked this year, help, as I am quite in the dark, and oblige—TooL 

and the plants eaten off.—E. C.J. Makes. 


not pass through the human body at all. It will 
give a shunt shock by the extra current,“ if the 
contact of the brushes with the commutator be 
suddenly broken by lifting, &0.—S. BOTTONE. 


(56971.) —Insects in Telescope.— This is & 
t nuisance, but may, I believe, be remedied by 
using a little pyrethrum, in powder. Insects of all 
kinds seem attracted by this substance, and soon 
become stupefied and die. It should be scattered 
eparingly.—1- M. ROGEBS. 

5673.) m Dynamo. — To Mr. BOTTONE OB 
«W, H. E.’—The wire on this dynamo is rather 
fins. Heating will certainly ensue, when driving 


2 ohms. Resistance of armature, if in four sec- 
tions as stated (though this is wrong, for the four 
arms of Walker 's armature should constitute but 
two sections really) will be 1g ohm. I have not 
much practical experience with F. Walker’s arma- 
tures; but I shou d judge you could get an E.M F 
of about 65 volts an about 20 ampères of current 
if driven at from 2,400 to 3,000 revolutions.—8. 
Borroxx. 


56976. — Water -Meter. — “ Aurious can 
easily find out how much water is wasted by means 
of comparison. Observe the meter while the water 
is using, say for half an hour counting the 
4e knocks” it gives, and reading the i 
commencement and end of the half-hour. Exam- 
ple: If it consumes 900 gallons and gives 30 knocks, 
that is equal to 30 gallons per knock, and the waste 
will be 120 gallons per hour. Or write to ‘‘Ken- 
nedy’s Water-Meter Co. Limited) Kilmarnock,” 
giving particulars, and y will answer your 
query.—B.Sc., Plymouth. 

[56977.]—Load on Short Span.—Io solid 
beams of rectangular section the strength varies 


as } area by depth, aud of circ section as (56987.) — Volvox Globator. — Will some (57005.]-New Steam Motor To. Invicra."— 
Z area by depth experienced pond - unting reader explain how this | Might I take the liberty of reminding our kind and 
interesting object may be kept alive, also how it can be instructive friend “Invicta,” that his promise relative to 


killed an mounted whole? My specimens break up | the ‘new steam motor,” is still unfulfilled, and of ask- 
into duat-like particles, and leave no trace of the ing him when he intends conferring a great favour, not 
original shape.—E: C. J. or y on m rap oe 1an rare on we O of 
(54989.]| Siphon. To “Invicta „» on OTHERS. — e „ „ iede YLES, anna oun iow- roaa, 
Will “Invicta” kindly inform me on the above Dalkey, Ireland. 

query? I puta siphon into & tank of water, it will (57003.]-Unicomb Observatory Hive.—I am 
not run out. I take the siphon and fill it full of desirous of constructing 2 beehive, as above to hold 
water, and I put it in the tank again, now it runs out. I six frames. Will some of ours kindly oblige by 
would like to know how it is, and it it makes any differ- | gi measurements and method of internal construc- 
ence to the length of the pipe outside, I was told the | tion Is it necessary, 83 the hive will be indcors, to 
longer the pipe, the faster the water would run.— have the case double glazed! Any hints will greatly 
Youna FIBER. oblige— OI IN THE Wirps or WALES. 


156989.]— Willesden Canvas.—Can anyone inform (57007 j-Fishia g-Rod J oints.— Will some reader 
me what is ueed in the preparation of Will-sden canvas of the “E M” kindly inform me of the best composition 
and paper, and also give a description of the process 1 for securi the brass sockets and ferrules of fi — 
-R. rod joints I have tried common glue, but find tbat 
(56999.|—Bell Telephone Circuit.—To Me. B. | after a few weeks’ fly-fishing the joints t loose. Aleo 
Rorrons, Nun. Don.,“ AND Oraens.— Would you kindly | the best varnish or polish to finish the ro with—should 
inform me how to connect ap, a of telephones it be oiled before varnishing 1—CUMBBIAN. 


and (3) C & 12% K 1 7˙146 
The three results are the relative or proportional 
strengths of the J. 8. C. 


[66977 Load oa Short Span.—Let the 
at the : : A 


deep 
he called 16; then the strength of the second bar, 
cylindrical and 3-8in. diameter, will be 18:29; the 
gth of the third bar, 3 5in. square and set with 
a side uppermost, will be 21°43; and the strength 
of the same with edge upppermost will be 20°21. 
— DUBLINIENSIS. 


56978. —Hngise Query.—Give the valve a 
throw of 4tin., and set the eccentric 124° in advance 
of the crank. The obliquity of the oonneotin -rod 


will upset the accuracy of roportions; but it mlerophone, and one battery and coll if necessa! y, an D 
ht be ially rectified by a p he lead Ming only two line wires and no earth return. Shoul T í Midd —Grenule Battery yor wit p to reh 
in the usual manner.— BACCHUS. battery be required at each microphone, how connec arranged so as to give solid content of Sin. by bin. by vn. 


up? Acketch will oblige. — TRANSMITTER. per cell, of sufficient power to work a 5-c.p. lamp 1 * 
e 


(56991. ] Blown Hole.—In the fees of my suppose it must be coated with marine glue; can 
engine there is a small blown hole. Would any of ours : i li 
kindly say what should be done with it? I have been 


[56980.]—Bleotrical.— As the current circulates 
round the iron it causes the passive iron to 
et, and 


decome amagn consequently rat the bobbin as an unpleasant smell. Is there any other substance 


towards it, as it would any other in its „advised to fill it up with solder. C. M. for coating batte boxes with ti her Fd the EME of 
: same pri Zs an ordinary granule, CD sulphuric as a 
AN eleotro-ma gnets aro on dne p ° [ —Hydraulio Bam.—Would some reader er 7 T should prefer making above battery in wooden 


of the “ E. M.” kindly give me informa‘ion as to the 

working of h rauto ramsi ? The one L aw work 8 as Sg very ooma l and square stoneware cells too 

was for pumping weiss e cistern of a honni» internal resistance ?—it gives nearly the same result 

about soft. abome ot ram, and the water which supplied | (160 cubic inches) as 8 OY 5 diameter (187 odd cubic 
es) which is the usual size for round cells._W. Y. K. 


C. D. R. 


[56981.] —Preparing and Mounting Small 
Skeletons.— Ants are of no use in this country. 
Macerati 


56998. ]— Water Analysis (Qualitative) — 10 5 

mical kindl g ed. —Will Meteor,“ or any of 
Would aoe ey a 1 oĩ Aly n be sopi our railway friends LA some account of the running of 
qualitativel for sewage contamination and other the new Mail Express from Euston without passenger, 
anni Hren o Po found in dar d- degoe of bar nod of he mew feat i Ut. l rt ge 
Is there any imp e Way of estima degree of hard- on tne ° AVELLER. 


r ut po f 
clean, bleach in the 780. and join where necessary | ness of water ?— CUMBRIAN. (s7010.) Swan's, Stadio Plates.—Will some 


i = 9.—B. So., Plymouth. hotographic reader kindly give me a good developer for 
f —Lobster Back Cowl- th to | Ne above plates? I bought them from can, of 
penny 580 gar reply iapa ke informa me it he 45 „ 5 on my . for ur bat for 
8 velo c info at ‘ 

UNANSWERED QUERIES. [ater Doner —ws, ste eae, a a rar . 
56996.]—Fixin Boiler.—Would an advise | 0 evelopers, and none © resulting plates were 
The numbers and titles of querie ain unan- 0 the Sa way to fx a plain boiler 3ft. by At., with one presenta x. hints as to manipulation will be most 

gwered for five weeks are inserted in this list and C sili 10 stay, to drive an engine Sin. by 6łin. ? Also, how full Sit 
unanswered are ted four weeks afterwards. a trust | tO keep itin water, and what pressure touse? Itisa (s7011.] Continental Railways— Whe e 
our readers will look over the list, and send what inf plate, with single rivets, and appears in good condition composition of the briquettes us-d as fuel on many Con- 


—H. B. tinental lines, and what results do they give compared to 
[soon Mee Points of oo 5 coal ?—W. B. P. 

75 E someone would kindiy g a| {57012)—8. E. Bn nes.—As the Midland 19in. 

list of gums and resins (suit shellac and rosin) which | q. 9 euch fates ow have the two 8. E. ones 


they can for the benefit af their fellow contributors. 


— 


Since our last, 64 A. N. H.” has replied to 56600 ; Perey 
. 8 ; Ernest 


W. Btanley, 56606, 5862 200 Baugh, e are liquefied by heat, with their melting points!—J.L. | answered so far — 
56400. 1 tory; R. 68997. Hydropathy.— Having been troubled with = — I thank 
ae. Boiler ative Histo . aod Veadahe and depression for & long time, and Mle Boner 5 alors. itis 8 k yo 
56480. Impure Iron, : bers been. under, Per oa gerere doctors whom E To done in my last uery, I would like to know if the 
gesso. Bolat Be Lr 200 kane bn ander, d, Tamten ene a a rst ebe dog woni give a tetera. diameter, 
56492. Jacket Pao ews tonic for the nervous system, but from which I have not made from jin plates. J. p N 
86494 Firebrickn, 200. Rived the benefit I expected. As I am probably wro ' 5 
88498. Mineral Customs of Derbyshire, 200. in my mode of procedure, having nothing but a tab o (57014.— Watch Jobbing.—Wil any kind reader 
86407. Sellers Screw Thread. 200. : water and sponge, possibly gore of yout — epoch 2 me of a good . jobbing che 5 turning be 
86488. Linen Manuf ao T ung . 43 to We best way to ace OP the 3 ak in jo 5 ee err co many tools for this kind 
8608. Rifle, p 289 i A e aroi 1 baut in after. ey this 3 of work 7—LXVIX. 
. PD Cast Iron we no doubt be q teren a5 a bene many | {67015.)-—Steam Ganoo.—I am desirous of fittin 
. — oe ‘ima ers of the “BM,” shall ue if those who can 0 spines int Canadian canoe gft. long and 19in. wide. 


so will give usa few wrinkles, for which no doubt they | w y i dp 

many, besides Quix ould an kind-hearted er of the E. M” tell me 
will ve the thanks of y ee the size of Te boiler, and propeller required to 
156998.) Vibration from Steam Hammers. | drive it satisfactorily -—whether the boiler should be 
— Will any reader kindly inform me how to prevent the horizontal or perpendicular, and the amount of pressure 
shaking of the beds in houses situated near to steam | it ought to be able to stand? I have 2 very good 
bammers.—No 810. oscillating cylinder, 2in. bore- would this be any g02d 


68712. Shatter, 289. 

567 28. Chaater’s Electro-motor, 290. 
66791. Midiand Engines, 290. 

64795. Water Gauge, 290. 
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Any information or advice would be gratefully received 
by—W. W. Howarp, 64, Charlotte-atreet, Fitzroy- 
square, London. 


[57016.]—Am-meter and Voltmeter.— Will any 
of the electrical readers of this valuable paper kindl 
give me full descriptions, with sketches, of a simple an 

am-meter and voltmeter, to measure currents of 
ooe B and 20 volts potential difference? 


(57017.)— Electric Brake. —I should be greatly 
obliged if a reader of the E.M.” would give mea full 
description of Howard's electric brake for tramcars, of 
the Automatic Car Brake Company’s electric brake, or 
of any reliable electric brake, that can be applied 
to an electric tramcar, using a current of about 20 
amperes and 150 volts ?—W. E. H. 


167018..—Gas Works.—In the tar well at our gas 
works, the tar floats on the water, the overflow goes on 
some land. What must I do with the water—it seems 
stronger than the tar 7—ALps. 


[57019.)— Chemical.—Can any correspondent inform 
me of a chemical that will cement pulverised granite ? 
I have tried silicate of soda, but after burning in the 
kiln the articles are very brittle. Would exposing them 
to the air for a month or two, before baking them, do! 
Is there any substance that would answer in place of 
the silicate and require no firing !—A. J. SELLS. 


[57020.)—Piano Repairs.—To Ma. Davis.—I have 
a piano in which the holes in the wrestplank have been 
bored (by mistake) so large that no pins will fit—the 
plank is not split. Would it answer 
with beech plugs and rebore them, using small pins! 
Would it be beat to bore in the o al holes leaving a 
crescent-shaped piece of the plug on one side of the p 
or make f boles above and below the plugged ones 
If a new wrest k is necessary, would it answer to 
cut away the old plank above the bridge, chipping out 
the only, leaving the pine plank intact on bracings, 
and on to this to glue new beech plank, securing it to 

by bolte.—Casixet MAKER. 


(87021.)}—-Brush Drilling Machine.—If some 
inquiri z ygi ae 5 ape 15 
ou 0 2— 
ing quiries, y 


are working at the 
Inventions Exhibition, both drill, as it is called in the 
trade “ spread woe or drill the holes upon the face of 
the brush at an angle. The first machine is exhibited by 
Raper and Co., and works very rapidly ; but the principle 
by which the spread is obtained has been tried years ago, 
and was not found correct enough to use it to drill hair- 
brushes. The second machine, exhibited by G. B. Kent 
and Bons, has streck me the most. The work I have 
examin paie there memo aie A ual to pana 
Grilliog, so far as and regularity of line ; an 
the first machine f have seen and know to drill the 
centre row of an oval upright. Now, what I want to 
know practically, if this last machine can be worked 
quicker! If not, can a machine be made to work quick ly, 
gay 110 holes a minute in hard wood! Also, can this 
machine drill any other set of work or quantity of holes 
on any other shape than oval. —BBUSEMAKER, 


CHESS. 


— 2 — 


ALL Communications for this department must be 
addressed to J. Pizacz, Langley House, Dor A 
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NOTICES TO CORRESPONDENTS. 


Ooarxcr solutions to 944 by G. T. Stringfellow, A. A. 


B. Lecluse, and T. L. Robins, 


To 945 by G. T. 
and idea not new ; the 
sary), R. A. Bennett, F. 
Btanley Follwell. 


To 946 by E. 8., Streetgate, and . W. 
(old vs ’ tgate, Rev. W. Anderson 


ellow, J. A. Miles (very easy 
B seeme to be quite unneces- 
O'N. H., N. and F., and B. 


A. A. E. Laciusz.—The list of successful competito 
will be given at the close of Tourney, that is 8 
r weeks. As you surmise, several are very near 


plug the holes 


ANSWERS TO CORRESPONDENTS. 


% All communications should be addressed to the EDITOR 
of the Eucuisn MSOHANIO, 888, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to querice, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. No e is made Jor inserting letters, 
queries, or replies. 4. Letters or queries i for 
addresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
menta. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inqulrers. 


„ Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column” offers a cheap means of obtaining such informa- 
ion, and we trust our readers will avail themselves of it. 


The following are the initials, &e., of letters to hand 


to Wednesday evening, July 8th, and duacknowledaed 
elsewhere :— 


J. WIILIAIS.—Cuttriss and Co.—G. Calver.—C. E. Peek. 
—C. B.—J. B. N. Ashford.—Medical Battery Co.— 
C. A. W. — B. Pelham.—B. B.—W. W.—Weekly Sub- 
eeriber.—Morosi.— T. Handel.—Cymro Gwledig.—Jolly 
Miller on the Dee.— E. B. F.—Pith Ball—A Beginner. 
Montmartre. — R. B. Gant. —M.— A. Atkinson.— W. 
Bradbury. Dumbarton. A Fellow of the Royal Astro- 
nomical 3 


Ax OLp Bussorisen anD Exareer, (You will ficd as 
much information on the subject as you can require in 
our back volumes. We known of no book on the sub- 
ect. If the vapours of the bydrocarbons are mixed 
with air in proper proportions, a flame of any kind will 
explode the We NA DTIOYE. (How can anyone 
answer such a question? What was the length of tube, 
what eyepiece! or briefly, how did you mount your 
o 85 7) —BoL rox. (The best carbon plates are cut out of 
retort scurf. See p. 166, last volume, for How to 
Make Carbon Plates.”)—Visrator. (See the indices 
for many references to such a subject. The best 
microphone of the kind you want was illustrated on p. 
544, No. Tee es cea dE. (Guthrie’s “ Electr.city 
and „ Collins ; Thompson’s ‘‘ Elementary 
Lessons in Electricity and Magnetism,” Macmillan ; and 
Bprague’s “ Electricity: ite Theory, Sources, and Appli- 
cations,’’ Spon—the last - mentioned being the best, if 
you want to obtain a thorough comprehension of the 
sabject.)—Pozzier. (Of course there is. by going 
twice over the same line. You have omitted that con- 


the matches will “ light only on the dor, we do not 


with water. 
Most spiri:uocus essences when first made contain gums 
which are soluble in spirit, but which appear as 
“ clouds” when the spirit is diluted with water. It 
is necessary to extract these gums and retain only the 
flavouring ethers.) -Joun Wis Dsox. (You will find a 
full account of the “Electric Furnace,” in No. 912, 
p. 30, Vol. XXXVI.)—T. Woop.. (Perhaps they think 
that people would not take to benzoline, or perha 


ou 
have applied to those who make wick lamps. bane 


rate, the beat way will be to let the French firm 
them if English firms will not.) -W. Ooix. (Will be 
noticed when we get round to that -)—VBLocity 


Ratio. (Why not procure some of the examination 
papers set in previous years? If you joined one of the 
science ou would be able to obtain all infor- 
mation of the kind.)—V. R. (The Vacuum Brake Co.’s 
offices are at 82, Queen Victoria-street, E.C. We do 
not know the price. 2 Maxton's ‘ Engineering 
Drawing,” Lockwood and Co.)—Youxa WATOHJOBBER. 
(It is probably not compensated for change of tem- 

ture. See the letters on the subject in Vol. 


VII. and earlier.) — J. B. M. (Possibly an adver- 
55 ” column might find you a 
er. 


J.B. B., D. A. P., C. E. Sraxrror. (In type. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copios direct from the office are re- 

uerted to observe that the last number of the term for which 
their subsoriptien is paid will be ferwarded to them in a PINK 
Wrapper, asan intimation thats fresh remittance is necessary, if 
it is desired to contiaue the Subscriptien. 


Holloway's Pills are suitable alike for the peer 
and the peasant ; the seldier, sailor, and emigrant may rely on them 
as the means of banishing sickness in all elimates, and under all 
circumstances. They readily check billous and feverish attacks, 


V the brain, liver, lunge, and kidneys. 


CHARGES FOR ADVERTISING. 
a“ 7. 


Thirty Words es 855 Oe “ Wo „ . 
Every additienal eight words — 2 OB 
Front Page Advertisements Five Shillings fer the flr @ 
afterwards 9d. per linc. Paragraph advertisements One Bhilling 
rline. No front page or paragraph advertisement mrerted for 
ess than Five Shillings. Reduced terma for series of mere 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMXN-for 
1 


Twenty-four words N k 
For every succeeding Eight Werds ay ie 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 
ad 


Sixteen words ee „ e. e oœ’ 0 6 

For every succeeding Eight words TE - 06 
% It must be borne in mind that no Displayed advertisements 
can appear in the" Bir penny Sale Column" All advertisement 
must be prepaid; me reduction is made on ted insertions; 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a POO. could be dent, and net 


stamps. Stamps, hewever (preferably haifpc stamps), may be 
seat where it is secon venient te obtain POOn T pi), may 


The address is included as part of the advertisement, and charged 


fer. 
Advertisements must reach the effice by 1 p.m. on Wednesiay, te 
imsure insertion in the following Friday's number, 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices ts 3d. for the 
24 words, and 3d. for every succeeding 8 9 


Good Value Offered (cash or instruments) for all 
kinds ef sound er repairable Scientific A 


ances. APLATE 
roe Depot, Ohenles-street, near British Poeun, Rata blished 


Telescope, 2}in. Reflector, two eyepicoes, tripod 
stand, in oak case, for English made Air Gan, with pump com- 
plete.—Joz BLarx, Albert-square, Carlisle. 


Patent Vuloantte Hydrometer, by Savigny St. 
James'-stieet, in case complete. Will exchange for - 
range Telescope, or Microscope.—Z., 49, High-street, Dingw 


Organ Bellows, Windchests, or small Harmonium, 
5 octaves,double pedal, complete except keys. Exchange fer 
Tricycle, or din. Bicycle —W. Jounson, 13, Moxley, Wednesbury, 


Magnificent English Silver Lever, centre seconds, Ohro- 
woorarn Bror Waren, full Jewelled, gold jointe, chronometer 
balance ; exchange £10 ; offers requested. —B. Powiat, 
Lancs. ü 


A large Flywheel, with pulley, on iron stand, steel 
roller bearings. Will exchange for a small back-geared lathe— 
Warurnzitt, West Chapel-street, Maytair. 


New £18 Operatio Musical Box, 6 airs, select, 
richly inlaid Zitber, patent winder, inlaid glass lid, all rore- 
ments, What exchange ?—8 T, George's-road, Bolton. 


Iron Grand £60 new Piano, by Grunow, all improve- 
ments, including voix celeste. treble ; bronze medallion front, 
walnut, £25. What offers ?—Ssxt, George's-road, Bolton. 


American walnut 280 dollar new Organ, two new 
swells, 12 stops, &, all improvements. five years’ warranty, £D, 
part exchange. — SIL, George’s-road, Bolton. 

Eight Original Oil Paintings, signed Slater, artist: 
grapes, Ac. Approval with pleasure. New frames, English gold; 
choice. What exchange in clothes ? — Address above. 


“Knight's Dictionary of Mechanics,” com- 
piete, in parts, and Supplement to date. What offers -G. 
ACKIE£, 2, Colllngwood- street, Newcastle-on Tyne. 


Doubdle-action brass Oscillating linder, lin. 
bore,complete Exchange offers wanted.—H. S. Scorr. Neville- 
street, Newcaatle-on- Tyne. 


What offers for small Lathe, cash or otherwise? 
Bicyole preferred; value £4; wood or iron. Will deliver. —Parti- 
culars, P. Hvasr, 15, Radnor-street, Plymouth. 


Clothing, new, men and boys’, Exchange broken 
Bicycle, Tricycle, Lathe, or offers.—M., 14,Church-street, Old- 
ury. 


“English Mechanic,” about 250 odd numbers 
many consecutive, in Vols. XIII. to XXX. What offers? Whole 
or part.—Linecorr, Ramrgate. 


Dark Slide, quarter-plate, mah 
Lancaster's cameras; also }-plate ditto. 
U, Southgate-road, Wooi Green. 


Strong and superior finished half horse-power Hori- 
rowral Siipz-Vatvs Engine, cost £8. Wanted, deuble driving 
rent steering Tricycle, or horizontal Boller, internal flrebox.— 

elow. = 


Will exchenre my L ying Press for an 

eleetric engine, electric bells, vacuum tubés, or electrical offers.— 

un Nr 5 Wheat Sheaf Hotel, Bridge - street, 
xeter, 


Pulvermacher's Galvanic Chain Band, an effectual 
cure for various complaints, cost 606. What offers ?—W. F., 5, 
Brand-street, Greenwich, 8.E. 


Valuable rosewood inlaid Spanish Guitar, in cas, 
cost £31, magnificent instrument, for landeca phic 
ra dab s (dry plate), back-geared lathe, de. Offers.—Scaivsy, 

e : 


Wealden Fossils (a lot of), comprising 30 varieties. 
Fish, Crustacia, Molluscs, and Plants. Advertiser con lpn 
room, desires any offers; scientific or philosophical books pre- 
ferred, Bee Bale Column.—R., 2, Croft Villas, Hastings. 


Horizontal Engine, nearly finished, Zin. bore, }in- 
stroke; parts of a beam Engine, cylinder, zin. bore, and a small 
Bngine on cast boiler.—€4, Raveneciiff-road, Kidagrove, Staffs 


Two Lathe Wheels, 23jin. diameter, and crank- 
skaft | grindstone, ac. Wanted, offers. Stamp for reply.—Apply 
as above. - 


Good exchange for } or 4-plate Camera, Lancaster's 
Le Merveilloux.—Rossare, 31, High-street, Mold. 


Splendid new Silver Lever Watch (Benson, London), 


compensated balance, jewelled movements, cost £6 Wanted. 
large portrait lens.—W. J. Baewn, 46, Poregate-street, Worcester. 


“ Golenso on the Pentateuch,” 3 vols, published 
Tle. 0. “ Apocalypse revealed. Swedenborg,’’ 2 Vois., és. or 
offers.—F., 60, Plimeoll-road, Finsbury Park, N. 


Handsome Micro. Slide Cabinet, holds 1,000 flat. 
solid mahogany, glasa door, equal to new, 848 , or part exchange: 
—F., 60, Plimsoll-road, Finsbury Park, N. 


Compound Slide-Rests, Jaw, Drill, and Bell Chuck. 
Eccentric Reste, Headstocks. Offer. -W. Bumpy, , Heldoln 
Viaduct, Londen. 


ny, double, for 
hat offers ?—F. B., 


jun., 


Jury 10, 1885. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE, 


ThE LONDUN STEREOSCOPIC & PHOTOGRAPHIC COMPANY 


LIMITED. 
INCORPORATED UNDER THE COMPANIES ACTS. 


CAPITAL, £90 000, IN 18,000 SHARES OF £5 EACH, 


7H. J. KENNARD, „80. 3 20. Hyde Park Terrace, 


"CHARLES G. NOT TAGE, Esq., 35, Collingham | 


Road, Managing Director. 
JOHN DUNCUFT, Esq., Werneth, Oldham. 
MALCOLM ALFRED LAING, Esq., 5, Cambridge 
ate 


STONHEWER EDWARD ILLINGWORTH, Esq., | 


Borough Court, Winchfleld, Hampshire. 
Will join the Board after Allotment. 


THE UNION BANK SE TONDON (Limited), 
es 5 9 E. G. 


ORS. 
ASH URS T, MORRIS, CRISP, & CO., 


6, Old Jewry, E.C 
SECRETARY. 
S. M. CLARK 


OFFICES: 
No. 54, CHEAPSIDE, LONDON, E.C. 


PROSPECTUS. 


This Company is formed for the purpose of taking 
over and carrying on the well-known business of the 
London Stereoscopic and Photographic Company, which 
was founded by the late Lord Mayor (Mr. Alderman 
Nottage) and since carried on for upwardsof 23 years with 
great success at 54, Cheapside, and 108 and 110, Regent- 
street, in co-partnership with Mr. Howard John Kennard, 
and latterly with Mr. C. G. Nottage also. The death of 
the Lord Mayor renders it desirable to provide for the con- 
tinued conduct of the business underthe facilities provided 
by the Joint Stock Companies Acts, but Mr. Nottage will 
continue to direct the management of the Company as 
Managing Director, while Mr. Kennard will act as 
Chairman. 


The Company will acquire the Firm’s Freehold 
Manufactory and Works at Southgate (erected in 1881), 
as well as the Leasehold Premises of the Firm at 54, Cheap- 
side, E.C., and Regent-street W., together with the 
Machinery,. Plant, and Stock-in-Trade. The Cheapside 
Premises are held ona Lease, of which 22 years are un- 
expired, at the nominal rent of £400, which was accepted’ 
in consideration of the premises being pulled down and 
rebuilt in 1874. The Regent-street Premises are held on 
Leases, of which 51 and 13 years are unexpired, at rentals 
of £350 and £450 respectively. 


The Vendors agree to accept for the Works, Leases, 
Plant, Stock-in-Trade, and Goodwill, the sum of £90,000, 
one-third of which they will take in 6,000 fully paid-up 
Shares of £5 each. 

The Business will be taken over by the Company as 
from the 3lst December, 1884, the profits for the present 
year, when ascertained, being divided between the Firm 
and the Company in equal shares. The Vendors, how- 


ever, agree that the expenses connected with the recent: 


Amateur Photographic Exhibition shall be borne by them 
exclusively. 

The profits of the Business for the last 23 years (as 
certified by Messrs. R. MACKAY and Co.) have averaged 
20700 „280 per annum, and for the year 1884 they exceeded 

700 


The existing net income of the Company is therefore 
sufficient to pay Seven per cent. on the Capital (or 
£6,300), leaving asurplus for the expenses of the Board. 
The Directors will not receive any remuneration until 
Seven per cent. has been paid on the Ordinary Shares, 
but they will then be entitled to £700 per annum. 
During the present year the sales have largely increased, 
especially in connection with the Amateur Photographic 
Business, and from an examination of the accounts, there 
is every reason to anticipate that the profits for the present 
year will exceed those of last year. 

All expenses of and incidental to the formation of 
the Company are borne by the Vendors, so that the Com- 
pany will commence business without any outlay for 
preliminary expenses. 

A contract has been entered into, dated Ist July, 1885, 
and made between CHARLES GEORGE NOTTAGE and 
HOWARD JOHN KENNARD of the one part, and SAMUEL 
MARK CLARK as Trustee on behalf of the Company of the 
other part. There are in addition other Contracts that 
have been entered into in the ordinary course of the busi- 
ness of the old Partnership, which it is impossible to 
specify in this Prospectus, and reference to which must be 
considered as waived. 

Of the 12,000 Shares now offered for subscription 

1,000 will be reserved for preferential allotment to 
amateur photographers or customers of the Firm. 

Applications, aecompanied by a deposit of 10s. per 
Share, should be made on the accompanying Form. The 
balance of £4 10s. per Share will be payable on Allotment. 

The Memorandum and Articles of Association of the 
Company, and the above mentioned Contract, may be 
inspected at the Offices of the Solicitors of the Company. 

Prospectuses and Forms of Application for Shares 
may be obtained from the Bankers and Solicitors, or at the 
Company's Offices, No. 54, Cheapside, E.C., and 108 and 
110, Regent-street, W. 

In the event of no Allotment being made, the deposit 
will be returned in full. Ifasmaller number of Shares 
are allotted than applied for, the surplus will be credited 
towards the amount payable upon Allotment. 


THE LONDON STEREOSCOPIC AND PHOTOGRAPHIC COMPANY, Limited. 


FORM OF APPLICATION FOR SHARES. 


To the Directors of the LONDON STEREOSCOPIC & PHOTOGRAPHIC COMPANY, Limited. 
GENTLEMEN,—Having paid to your Bankers the sum of £ be 


deposit of 10s. per Share on 


eeeseeesceoesesesoeeceeeeeeecensensevsesaeseston 


ing a 
Shares, I request you to allot me that 


9 % OHHH HOHHEHTBOHHAEOCHHFECHS eee 


number of Shares, and I agree to cage the same, or any less number that may be allotted to 


me, and to pay the balance in terms 


Profession 


the Prospectus, and I authorise you to insert my name 
on the Register of Members for the number of S 

Usual Signature .... 
Name in full .......... 
Residence 


ares allotted to me. 


6 % % GO hj e eee eee „eee eee eee „„ „eee „ „e „% „eee 6 % % %¶%j,be ee eee 


6 2 06 %% %% % %%% %ꝙẽmdö e e eee eee eee eee eee eee 220 „9%, 


COCO 6 6 6 „ „ „ 6 „ „ 666 66666 „606666 „„ „6„60„6%„ OSES „%% „%% tk %GGGG SEER SEES CESHSOHOE % „„ % % % „„ 
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THE SIXPENNY 8 ALE COLUMN. Launch and other Steam Engines, Boilers, Lathes, | Odd Spiral Springs made to order. Mattress Spr; 


and al kinds of machmeiy at reduced pri-es.—8. SuitH. 9d. per duzen.—Januss Panisn, 52, Bard-street, Park, BA nae 
Propellers, improved pattern, from 12in., to 30in., in ‘ 
Advertisements are inserted in this column at the stock B- Burry, Engineer 11, West atret, Rohe. W.. Piles cured at once by using Dr. Parquharscn's 


Swan Holders, 5, dozen. Switches, Machines, | Remedy, free by post for 26.—2. Standish-street, Burnley, 
ee at large discounts.— Nicuotsow, 6, Rumfurd-place, Liver- Steam Canoes from £30 upwards. Engines, Boilers, 


. , and lropellers for Launches. State requirements. 
Glass Blowing.— Instruction given. Special appara- Eastville, Bristol. eq nts. —Onhnld, 


tus, pumps for high vacua ; instruments repaired.—H, NEWBOLD, 
„Cal -atreet, W.C . Boiler, 5ft. 2in. diam., sound, £3.—Toy Browy 
8 whit fleid-street. Workington, f . 


Fishing Bait. — Red Cbing.“ This celebrated 
Chinese bat EC first prize in Fisheries Exhibition, Wil Gas Engines, 1, 2, and 4 man-power, cheap and 
keep for years. Salt and fresh water fish attracted froma long | good ; numerous references; guaranteed.—Ex.is Burteawoars, 
distance in large numbers by its pecullar odour and colour, take | Rochdale. 


the bait voruciously. One packet will take buehels of fish.— F 
= ai 7 or sale, Trioycle, back-steerer, in capital order pri 
Post paid, le. 2d.— Address, Dr, Evans, Importer, Shirley, South £3 10s. ; a bargain.—1 1, Regis-piace, Wrexham. price 


ampton. 


American Organ. wonderful bargain, in solid] For sale. Coventry Rotary Tricycle, balls to cmri: 
walnut wood, 9 stops, Knee swell and grand oigan, two couplers, And small wheels ; perfect condition, guaranteed ; only £9, carb. 
rich =) pipe ite tone: would suit snail 1 ; owner baring II, Regis-place, Wrexham. 
nc use for it. Cost guineas ; for cash, wulneas. Approval, 4 
carriage paid.—G., 17, Sherbourne- street, Islington, N. ation ic, Bench Lathe, back-geared, bench and all 

Piano-Making. — Instruments supplied at trade : f 
prices. Photo. and List post free. Also Piano Fittings. -W. G. nase: of Zino, oes p pout 801b., jin. thick, for 
SKW on Piano Factary, North-strect, Clapham, London, ries. Trice 4d. per Id.— As above. 


For sale, Lime Jets, Gas Bags, Slides, Retort, and 
42 in. With-Browning Reflector, altazimuth mount- | other Appliances, cheap.—As above. 


ing. on angle block for equatorial motion, with screw motion, W hole-plate Lens good condition rackwork, dis- 
rfect condition.—Further particulars from J. Dixon, Postmaster, phragma, Parore Houghton-le-Spring, Fencehouses 


endal, 
Watchmakers and Jewellers Remains of Stock. ee Caan ps, Scottish Seiner, fn ieee 


consisting of silver and jet goods. and American clocks. 558 gow 


for good bicycle or tricycle, or offers. Invoice price about £ 
For sale, three gallons rich Silver-plating Solu- 


Will take 20 per cent. off for cash._—Rowtanxp, 45, Bellenden- 
road, Peckham, Tion, 216. Instruction given.—Rovserav, Ciarendon-rosd, Wii- 
thamstow. 


Do we get Heat from the Sun P No! Every 
one interested if science should read this little work. By K. For sale, six-cell Battery, carbons 9 by 5, mechanically 
worked, constant action. f 2. Instruction given.—Rocuu:, 


Humphreys. Post free, 1} stamps.—11, Cambria-strect, Fulham, 
8.W. Clarendon-road, Walthamstow. 


Incandescent Carbon Lamps, low resistan, 
3s. each. Fairy Lamps, 38. 6d. Platinum Lamps, 18. 3d, post tree. 
Topp, 14, Wentworth-road, Manor Park, Essex. 


Incandescent Lamp Holders, new pattern, den 
an She Trade, 12s. dozen. Sample, post free, ls, 3d. Topp, as 
abore, 


£20 Astro. Telescope for £12 10s, party ordering 
neyine forfeited deposit paid.—~Tmzosatp, South street, Grese- 
wich. 


Brass Slide- Valve Cylinder, lin. bore by Iin 
Aba Aa Vg 8d. — Epwanp Dreonx, 48, John William-street, H3- 
ers neld. 


100-light Dynamo: several smaller ones: Are ani 
Incandescent Lamps. Inquiries in vited.— Waans, 3, St Jods 
atreet-road, E.C. 


Powerful Field Glass, nearly new, in case; wanting 
cash, take 166. 6d.—Foasman, 17, Albien-grove, Lewisham, Los- 
on. 


rate of 6d. forthe first 16 words, and 6d. for every 
succeeding 8 words. 


Motor Oastings, materiale for Electric Bells, 
Ratteries, Galvanometers, Intensity Coils, Microphones.—Kino 
Mrnwpaam,and Co.. Bristol. 


Insulated Wire Table, showing size, weight, 


resistance foot, feet ohm, &c., price 3d.—Kino, Munpuam, 
and Con Bat” PSOR P ” 


tan » in bo l guaranteed 
correct a ota ohm, f of pris | i ig 1 and 


Wimshuret Influence Machine. — Sole Manufac- 
turers of Improved Pattern. Numerous testimonials as to 
thorough efticfency.—Kino, Mx DRHAM, and Co., Bristol. 


Galvanometer Oards, improved for tangent and 
ordinary combined, 24in., 8d. ; 4in., 10d. ; 6in., ls. ; post free —As 
above. 


Write for King, Mendham, and Co.’s large new 
and reduced Price List, post free 4 stamps. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies’ 
Dresses, Mantles, Buys’ Suite.—Hewitr, 37, Winfield Mount, 
Leeds. Patterns free. 


Electric Depot, 10, Deansgate, Manchester.—Electric 
poe ae 26a. ectric Bells, 4s. Induction Coils, 8s.—Muitiaa, 
roprietor. 


Hard Vulcanised Fibre for Magnet Heads — 
Mossss and Mitcax i, 682, Chis well- street, London, E C 


Hard Vulcanised Fibre forall kinds of insulation. 
Moses and Mircus.t, 68a, Chiswell-street, London, E. C. 


International Inventions Exhibition, East 
Avenue, Group 21, Stand 1683.—Mossze and Mitcusct, 6Sa, Chis- 
wel)-street, London, E.C. 


Chemical Apparatus. — Catalogue, 90pp., 500 
illustrations, posted 2d.— W. Hums, Lothian street, Edinburgh. 


Fhotogra hic Apparatus and Chemicals for 
roſesmonale and amateurs. See new Illustrated catalogue, post 
hee Mona, Lothian: street, Edinburgh. 


Mica, otherwise Talc.—RICHARD BAKER & Co., 9, 
Mincing-lane, London. 


Vermilion, best, 28. 4d. 1b.—PINNELL BROTHERS, 
214, Whitechapel-road, London, E 


French Polishing, Staining, Painting, and Varnish- 
ing. 132 Recipes or Trade Secrets, with full instructions and 
cer aile, post free, 1s.—1. Toxun, 38, Highfield-terrace, Barnsley, 

or ; 


0 


Batteries (to the trade). — Pint Bunsens, Daniell 
Bichromates Other sizes in proportion. List free. Below. 


Small Electro- Motors, 14s., 248., 78s. per dozen. J. 
Hanks and Bon, Seaforth, Liverpool. 


Study OChiromancy.—Chart of the hand, with full 
explanation, 7d. — H. Dr, 21, North - street, Taunton. 


Three horse Boiler, £4. 7in. Lathe, all ircn, £8 10s. 
Photo 3 stamps.—M., 14, Church - street, Oldbury 


Boiler, horizontal, all fittings, 12ft. by 2ft., £6 10s. 
Chaff Cutter, 30s.—M., 14, Charch-strect, Oldbury. 


Oils.—Lard and Olive Oils (substitute for). Reliable 


information. Stamp for reply.—J. M., 6, Hamlet- street, Bootle, 
LI ver pool. 


Ash. pan steel, brass-monnted, double s'iding action, 


with under pan, 3ft. by llin.. cost 45 64. Price 30s. ur offers.— 
Braun, I, Kilburn-square, N.W. 


Patents, Designs,and Trade Marks procured 
at mcderate rates by F. M. Roese, 21, Finsbury pavement. 


ne ine (2 H.-P, Horizontal) and Boiler, (Vertical, 4ft., 
‘ 1. 0. H., 
Gecrge's-road; London, 8.8.” 36, Hayles-street, Bt. 


Gas Engine, half H.-P. Otto, by 3 Bros.; can 
be seen at work. —58, King's-road, Camden road, N. W. 


pe, Cases, Leads, Ink, Rollers, Brass Rule, &c., to be 
sold cheap.—Srarionass, 68, Rhodes we - road, Limehouse. 


Dynamo Castings, laminated armature, 30 candle- 
power, partiy finished, price 12s.—R. G., Hendall House Redhill. 


Inventions Exhibition. —Hot-Air Engines, small 
size, for driving models in aaa windows, or for driving sewing 
machine or light lathes, price £9.—Bairanwia. 


P Hot-Air Engines, larger size, suitable for Aft. lathe, 


These are both Heated by Gas. That at £9 cost 


about lid per day. A lady can manage it. No risk, no nolse — 
BRiTamwNia. 


Castings .—Half horse-power Horizontal, Vertical, or 

Launch Engine Castings, complete, with brass work and for- 
ngs, 198 6d. One horse- power, 258.—Tomiin, Highfleld- terrace. 
rnaley, Yorkshire. 


Oastings.—Bench Drilling Machine Castings, com- 
plete, 30. 6d.—I. Tomin, Mighfield-terrace, Barnsley, Yorkshire. 


Castings.—All Brass Engine Castings, horizontal or 
. for model ne 6d. set, e3 


New Designs and Price List of Perfected 
Engines and Castings, post free.—1. Tourin, Engineer, 28, High- 
fleld-terrace, Barnsley, Yorkshire. 


New Illustrated Price List of Screws, Bolts, and 
Nure for Model Work, drawn to actual size, sent on receipt of 
otamp.—Monzars Oomsn, 132, Kirkgate, Leeds. 


Oxygen Gas, compressed in cylinders, handiest and 
safest for N Compressed Gas Chemist, Bart - 
lett’e-buildings, E.C. 


Oxygen Gas, compressed into iron bottles, liquid 
0 oxide and carbonic acid. —Claxxson, Compressed Gas 

6 

Oxygen Gas, compressed into iron bottles : prices 
on application.—OLarxeon, 28, Bar tlett’s- buildings, Holborn, E. O. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. ULanxeson, 96, Bartlett’ s- buildings. 


epieces.—Huyghenian of an wer to fit 
— 186. each. Sun Diagonal, £l. Peek Diagonals, 300 


Astronomical Telescopes, second-hand, by best 
makers.—Ccranrxson, 26, Bartiett's- buildings, Holborn, E.G, 


Marvels.—Double Opera and Field Glasses from 


Se. 6d. Lists, with engravings, one stamp.—J. B. Dancur's Opera 
Glass Depot, 63, Hamstead-road, Handsworth, Birmingham. 


Stammering Gured by Oorrespondence.— 
4% Practical Guide,” and 600 Cases, 1s. dd. Books of testimony 
117 er returned).—N. H. Mason (B 40), 10, Sta vordale- i 

ighbary, London. 


Steel Name Stamps, 3d. per letter. Figures (set), 
28. éd. ao 6a. 4d. per pean: Batpwis, Robinswood- 
hill, Gloucester. 

Watchmaker’s Jacot Tool for Pivoting. n 


morocco Cage, as good a6 new ; cost 1886. 6d. ; will take 143.—W.C, 
169, High-street, Deptford, 8 R. 


100ft. Glass, cut sizes, packed, 128. 6d. Pamphlet. 
‘‘ Polarised Light as Applied to the Microscope,” 3 stampt~ 
Horns, Base - road. 


Lawn Mower, Shanks’ 16 in. roller, good condition, 
Ear dal sharpening, cheap.—58, Oseney-crescent, Camden- 


A Treatise on the Manufacture and Medical Value ef 
K oun ise, 12 stamps, — R. Lawazncsz, 68, Aitkenhesd-rosi, 
asgow. 


Microscopic Slides, well mounted, stem sections, 
double stained, $s. doz. Sample, 8 stamps.—Ba.mroap, 13, Bets- 
borough-street, London, S. W. 


Lathe, 33 centre, planed iron gap bed, iron standard.. 
tal ers, 7-8 wheel, double crank, elide-rest, no 
chucks, ed. K. a oti Clifford-road, Hermit-road, Pisi- 
w, E. 


Prize Medals —We have obtained Six Prize Medals 
fer Lathes and Tools.—Baitanwia Co » Colchester, 


Lathes.—Nearly 200 varieties, Hundreds of Parts, 
rough or finished. Catalogue, 6d.—Barrannia. 


odel Engine Oastings, best and cheapest. See 


M 
list (stamp) and compare.—Woop, Dalley-streect, Broughton, 
Manchester. 


Read and Study Stanley’s announcements, eaeh 
Sale Column from May 8. Terme last week.—Write at once. 


Capital Gas Engine, 14 man-power, Turner's patent, 
cost 430; sacrifice for 217.—H venss, Engineer, Ross, Hereford. 


Standard Ohms, 2s. ed. each. Delicate Galvano- 
meters, astatic, 5s.—8. Borroms has a few for Bale, 


Am-meters, indicating up to 8 amperes, 53. Volt- 
meters, 58. Model Electro-Motors, 56.—8, Borron x. 


Wheatstone's Bridges, 5s. each. Gin. Tangent 
Sa ahaa glass shades, 10s8.—&. Borrons, Stanley- road, Car- 


New Time. lter your Clocks and Watches, Twelve 
Sets of Sgures, with instructions, 6d.— WIIIIIM, Preston. 


Water Motors, for sewing machin et 
window advertisements, ua., 42s. Lik one 8 i 


Fan Castings.—Improved Registered Designs; sets 
din., 3s. ; Gin., ds. ; in., 66. Drawings, 4 —-WIIIIIR, Engineer. 


Water Motors.—Complete one horse - power, £9. 
Half, £6; Quarter, £4; Eighth, £3.~Tuomas WIIZIII, Preston. 


For sale, 48in. Bicycle, with bent handle, bright, with 
lamp, bell, keys, ollcan, &c. tyres good as new, £3 46.— E. Bor cn, 
Flansha w, near Wakefeld. 


Hardy British Fe ng.—Lastrea mula (hay scented) 
Oreopteris (lemon scentea), Rigida, Thelyopteris, Colina, Dii- 
tata, Asplenium, Marinum, Viride, Crenatum, Trichomanes, 
Parsley, - 16, ls. 6d. 20 large Rockery Roots, 98. 6d.; 30, 6s., 
botamically named, carriage paid.—Jonx Borne, Fellaide, Kendal. 


Old Scientific Instruments, Broken Model En- 
gines,ac. For estimate of cost for repairing, relacquering, &c., 
send particulars to H. P. Lovgerovs. Optical Works, Slough, 
who makes this class of work a speciality. 


Last 87 numbers of the English Mechanic,” 
galite clean, for half price, — JAA Giseun, south Queensferry, 


“Engineer,” 16 Vols, from 1869: English 
Mucmanic,"’ 1881-1885 ; „ Bcience for All.“ first two vols. : 1 cwt. 


Gas Carbon. Offers.—F. Batt, Milford Works, Queen's-road, 
Battersea, 


Dorrington’s Engine, Macbice Castings 
and Working Drawings. List, I stamp.—a. Doarinoron, West 
Gorton, Manchester, 


Wealden Fossils, 30 varieties, $3. including 
780 oms and some rare Plants and Cones.—See Exchange 
olumn. 


Taper Screw Chuck. new, fits jin. Whitworth 
mandrel, 4s. free.— Frans, 31, Conduit- place, W. 


43 Photographs finest Express Locomotives in Cres! 
Britain. Caledonian sft. Cin, L. and N. W. SN. 6in.,G. W. B 
Broad Gauge, &c., cost £6 once; £3.—B. Wass, Eirby-street, 
Ancoats, nchester, 


Two Tanterns for Photographic Enlarging, 18s. and 
35 n value.—Dreox, 25, John William-street, Ew- 
ers 


Electric Indicators, Bell, &c., royal lettera paten 


t 
—HaLBaRT Maaxs,27, Penton-place, Pentonville bill. Price lis 
Governors, reliable ani durable, half Inch, 78 trade. Hest erie 


Gas 
Illustrated list free.—Catp w and Buaxsrr, Kilmarnuck, N.B. 


“‘Warne's Sheet Metal Worker” to be sold, 
cheap, covers soiled.—94, St. augustine's-road, Camden-square. 


Piles.— Worst cases cured first application. Indian 
Ointment, sent 13 stamps.—Tuomas Parmer, St. Helen's, Auck- 
land, Durham. 


Harness Oil, or for Caps of Wheels, 38. 6d. per 
gallon.—Pinxst Baotusas, 314, Whitechapel-road, Lendon. 


How to Preserve Eggs, and keep them fresh for 
twelve months. Recipe, post free, 7 stamps.—J. Woop, Booth- 
street, Burley- Wharfedale, Leeds. 


Cat Gut.—Gut Hooks and Eyes for lathes and ma- 
chinery.—J auns Bartazas, Regent-street, Leicester. 


Bellaers’ Gas Stoves, ls. 8d., 2s. 8d., 8s. 3d., for 
oiling. Breakfast Stoves, 8s., 11s., 148. d. Send for Hate. 


Model Steam Engines, made or repaired, separate 
parte fitted up, boilers made to order ; sete of castings of every 
description.—Lucas and Davis, 31, Charles-street, Hatton 
Garden, London. 


Bamboo Fishing Rods, 10 or 6-joint, 1s., 15 feet ; 
5-joint, did., carriage 3d — Bristow and Co., Hull. 


Gas Engine, bargain, l-man, off Dorrington's 
castings, built tor exhibition, no further use for it, cylinder, 4} 
dia.— W. Ainswontn, Gazette Office, Accrington. 


Tic.-This excruciating agony completely cured by 
Tuomas Patusa's new remedy, and health and strength restored, 
13 stamps.— St. Helen’s, Auckland, Durham. 


Engine, Vertical, 2-horse, £6. Semi-portable Boiler, 
3-horee, £9.—9, Dudley-road, Weet Bromwich. 


Electro Motor, free, 2s. 6d., with Battery 3s. 6d. 
Model Engine, 1s., fee. Not approved, money returned.—Below. 


Batteries.—Bunsen’s, Daniell's, Bichromate, 18. each, 
a box 1 6d., post icree.—G. HAIIZ I, Novelty stores, Seaforth, 
verpool. 


A hollow mandrel Lathe for sale, with slide rest ani 
stand, complete.—M., 68, Dean -street, Soho, London. 


Gramme Dynamo, 120 c.-p., new, made by Dal. 
for working with hand or power. Price £7.—H. Jon r. 


Formulas Worked Out for winding Dymna 
from 10 ¢.-p. to 500 c.-p., 8 stamps each.—H. Jonzs. 


Dynamo Oastin Jones's patent H: 8c.-p., &: 
16, 66. Gd. ; 39, Ga. d.; 30, 7s. ; 70, 168. a set.—H. Jonze. 


D mos, finished : 8 c.-p., 30s, ; 16, 368. ; 20, 4&.: 
30, ee 705 100s each. —H. Jon 10. Pa 6, f 


Dynamos for house lighting. — Jones's Patent 
Laminated Fields and Armatures, 5, 6, and 7 lights, £6, £7, and 
each.—H. Jon zs. 


Dynamo Machines Repaired. Motors, with 
wire, 6s. 6d.—H. Jonze, 48, High-street, Lambeth, B. . 7 

French Polish.—Brown and White Hard Varni::: 
4s. 6d., 6s. per gallon, Cheaper kind, 4s. 3d. 


Methylated Spirit, 3s. 4d. All kinds of Glues 
Nails, Varnishes, &c. 


Virgin Cork, 281b., 48. 6d. Finest Citrate of Mag- 
nesia, 119d. per ib, 


Finest Oil for stoves or lamps, 6d. Finest Kerosene 
8}d. per gailon.—H. Jox se and Co., Viaduct-street, near Bethn 
green Junction, G. E. Ry. 


in. back-geared Foot Lathe, slide-rest and chucks. 
3 weed, iz. Lot of teols and chucks, £3. Photo.— S Ir 


Geared hand Shearing Machine for bench, equal 
to new, £8 ós. Photo and metal cut, 2 stampe.—Suztr. 


Enlarged Lathe and Tool List, 1 stamp. W. R. 
Burr, 7, Goldsmith’s-row, Gough-square, E.C. 


Bisschopp 14-man Engine; also 2-man and 14-borst- 
cheap.—Sxi1mu, Post Office, Higgenshaw, Oldham. 
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similar to Cassegrain’s in 1663. Newton 
used a plane at 45° as small as possible, 
the 1 to which was fastened in the 
side of the tube as closely as possible, and 
the focussing was done with a screw attached 
to the big concave. Cassegrain’s alteration 
was merely the substitution for Gregory's 
concave of a convex speculum, Gregory 
having already conceived the idea of piercing 
the large mirror for insertion of the eyeglass. 
Cassegriin evidently adopted the English 
inventien. This, however, magnified much 
more than either Gregory’s or Newton's, 
and on that account Sir Isaac strongly 
objected to the arrangement; for it was 
impossible in those days to execute the 
proper curves, and he declared this ex- 
cessive amplification would render the errors 
intolerable. 


Al monga correct in theory, and assisted 


HE group devoted to clocks, watches, and 
other timekeepers contains a number of 
interesting exhibits, and is fairly representative 
of the trade. Some of the stands are, no doubt, 
little more than shops ; but the majority contain 
one or more exhibits which are really inventions 
or improvements since 1862, For several reasons 
the stand of the American Watch Company, of 
Waltham, Mass., is the leading feature amongst 
the exhibits connected with the watch and clock 
industry ; but it is especially interesting to those 
who have the mechanical turn of mind, because 
several of the more ingenious automatic machines 
employed by the company in the manufacture of 
watches are shown in working order. Alto- 
gether there are twelve machines in opera- 
tion; but they represent only a percentage 
of the actual number of different ma- 


; 327 ; chines employed to make and finish a watch, 
assiduously by the optician Rieve, Gregory and are sigeged in the manufacture of screws, 


died without having obtained any satisfac- 
escape wheels, train wheels, crown wheels, 
tory results. We now know that had he 1 dial feet, “o. To the practical horolo- 
been able to obtain a _ parabolic figure for gist, the pinion-making machines will probably 
the arg mirror, an clliption Agara forthe | Be o mont intr; et the, ger oan 
8 will attracted more by the wonderfully in- 
success. Newton was fully alive to the | genious screw- cutting machine. This machine 
. . of a pan 70 1 makes jewel 8 at ihe Tale of 400 = hour, 
and, had means been at han e wo and it is so independent of human care that one 
have produced it. In Gregory’s concaves | attendant is ge in ioe = aes atc 
the spherical aberrations of each tended to | seven machines. His rincipal work is to supply. 
PRERA each other. Sir Isaac says: the hollow mandrel with a suitable piece of wire, 
4. which is fed forward through a split chuck, and 
Pai I first set myself to try t he effects of is reduced to the rough shape by a cutter; then 
reflexions, Mr. Gregory's Optica 58 romota the mandrel stops for an instant or 60, and a live 
(printed in the year 1663) being fallen into spindle carrying the die advances and cuts the 
Fa 1 where 1 0 ha Si 1 thread. The motion of the die is reversed, it is 
( escribed p. 94) like that of Mr. Casse- | run off the screw, and the spindle retires, whila 
grain 8, with a hole in the middle of the the wire is advanced a sufficient length for 
object-metal to transmit the light to an eye- | another screw. Meantime, however, the portion 
glass placed behind it ; I thence had occa- | of wire already threaded has been severed from 
sion of considering that sort of construc- | the length, and is seized by a rocking arm, which 
tion.. . In the convex of Mr. Cassegrain 


carries it to a cutter situated at the back and 
an extraordinary degree of exactness is parallel to the mandrel, which cutter, a little 
required in its fi , and the errors of the 


circular saw, slits the head, and a needle rod 
perimeter of the concave object-metal, 


pushes the finished screw into the shoot leading 
caused by the sphericalness of its figure, are 5 5 5 e 
much augmented by the convex, Whilst at with this machine; for wherever steel has 
the same time, it must render objects dark | to be cut, a constant, if minute, stream of 
and confused by reason of its being over- | óil is supplied at the working face, 
charged with magnifying power. Nor isj which oil is taken by small gutters to 
there any convenient remedy for this. For [a filter beneath the bench, whence it 
if the little convex be e of a larger is constantly pumped to the supply pipes. In 
sphere, that will cause a greater inconveni- se ae 1 the oil has to 790 a 9118 by 
ence by intercepting too many of the best] u tenden; e pinions are roughed out in a 
rays, and if the eyeglass be made so much machine which consists of two small lathes on 
shallower as is nece , the angle of vision 
will thereby become so little that of the ob- 


the same bed ; one of these is fed with the wire 
and cuts the staff, and also measures off the 
ject when found there will be but a very 
small part seen at once.’’ 


length, at the same instant forming a portion of 
Cassegrain’s invention was given to the 


the pinion that is to follow. The partially 
Royal Society in 1672. M. Salvetti con- 


roughed-out pinion, when cut off, is seized by a 
carrier or rocking arm, which takes it over to the 
other lathe, where the point at the short end is 
structed this instrument the same year, but | cut, and the pinion has thus taken its first rough 
declares he believes the Frenchman only] tube. 
devised it to disguise as much as possible his 
i ety new invention, which he en- 


This “ blank,” as it is termed, is then 
eavours to make anterior to Mr. Newton’s 


HISTORICAL NOTES ON THE 
CASSEGRAIN. 
By Dr. Roysron-Picortt, F.R.S. 


1 subject takes a much wider range 
than I at first surmised. Owing to 
severe, and, I may say, long-continued and 
dangerous illness in my family (eleven 
weeks), I have found myself utterly inca- 
pacitated from writing scientific papers. 
“The breaking down,” alluded to by 
A. S. L.,“ is thus to be explained. 


With respect to curvatures for the Casse- 
grain, I am perfectly sure of one thing: 
there exists no possible method of testing 
the curvature of the convex mirror except 
by experimentally marrying it to the para- 
bolic mirror. A rough correction may be 
obtained by making both mirrors spherical. 
In the case of the Gregorian, which has a 
slight disadvantage of requiring a longer 
tube or shorter focal length for the para- 
bolic mirror, the convex must be hyper- 
bolic; whilst for the Gregoriam form it 
must be accurately elliptical: a curve 
which can readily be tested without the use 
of the parabolic mirror at all. As already 
before stated, in my Cassegrain Mr. Calver, 
in the most praiseworthy manner, patiently 
figured many convexes, alternately grind- 
ing and polishing them to produce either 
over-correction or under-correction — or 

ce. 


It is now time that I should say some- 
thing of my experience as to its perform- 
ance. My parabolic was 129in. focus; with 
an eyepiece of lin. focus it magnified 129 
times as a Newtonian (to which form I also 
fitted it); with a convex increasing the 
5 six times the virtual focal len 

me 774in., or 65ft. nearly, and multi- 
plying this by the sine of 32“ the diameter 
of the moon, the moon's image was, in this 
case, nearly 7in. diameter. I was greatly 
impressed with the delightful flatness of the 
field of view in an eyepiece having a 3in. 
field-glass. It presented a sharpness of 
definition and brilliance of detail never 
to be forgotten, the various terraces 
deepening and glistening in the abysses 
of the most interesting craters seemed 
to leave nothing further to be desired 
for lunar observation. The Cassegrain 
seemed emimently to distance the Newtonian taken to another machine, where by sundry 
in magnifying power: six-fold for the same operations it is reduced to accurate gauge, and 
eyepiece. has a finishing cut pa a over it. The leaves 
, sa the: bini a of a. willing 

I have not hitherto been able to find any | most noble one” (No. 87, p. 5069). The first| machine, which carries three distinct and d- 
description of Mr - Nasmyth’s 18in. reflector | Newtonian was presented to the Royal] ferent cutters in one head. This head revolves 
sufficiently detailed to show the arrange- | Society in March, 1672; but Newton had | step by step as required, and rotary motion is 
ment of his mirrors; but I imagine he must| been driven from Cambridge by the plague | imparted to the cutter which happens to be 
have had a flat, a convex, and a parabolic. | in 1666, when he was then busily engaged lowest, whilst a reciprocating movement is given 
He accomplished the desideratum of a fixed constructing these telescopes. As Casse- to the pinion, and also a step-by-step rotating 
horizontal eye-tube by a turn-table which grain's paper was dated or received in May movement according to the number of leaves. 
could be made to rotate both telescope, | 1672, he Pad abundant time to re-invent | The first cutter is a small circular saw, and 
stand, and observer, whilst drawing-board | almost the Gregorian mentioned by Newton underneath that the pinion passes as many times 
and eve were in one censtant position. Thi ees , „as there are leaves to be cut; then the head 

y c position. This {substituting a convex for the little concave | makes the third of a t d b ther 
necessitated the altazimuth form of stand, | mi FFC 
orm ot stand, | mirror. j cutter into play which forms the leaves, while 

and precluded the refined adjustments of an| In studying these records, the extreme | the third takes a light finishing cut. These little 
equatorial for finding objects invisible te | sagacity of Newton is interesting. His ob- | milling tools are made of discs of steel with ten 
the naked eye. His drawings of lunar jections to the French form are cogent and | slits at equal distances around the periphery, 
details are not soon likely to be surpassed ; | hold good now. The small field if viewed“ and in order to give clearance for the rear 
to wit, the minate craters visible at times with the lowest power of the great Mel- of the teeth, a saw - cut is made from 
at the eastern base of Pico. The form used | bourne telescope is 5 hardly one corner of the slit at an obtuse angle. 
must either have been Gregorian or Casse- suitable for the delineation of nebulw for Pressure being applied round the periphery, the 


grainian, with a flat at 45° interposed. which it was specially constructed aaw-cuts are closed, and the disc becomes a 
; P è : j milling tool with ten teeth, which are well sup- 
The history of this telescope is well worth| I shall allude more minutely to these sorted and hava iano. e ihe 1 8 5 


writing. M. Cassegrain is thought to have | matters further on. wheels are made in a similar manner, except that 
invented a better form than the great Sir (To be continued.) in their case 50 are threaded on a mandrel or 
Isaac. Mr. Gregory, in his Optica Pro- quill, and are cut at the same time. This quill 
mota,” described a reflecting telescope very ° 15 minutes, has slits into which the arms of the wheel blanks 
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pass, and the latter are held quite firm, while 
they are perfectly supported. Fifteen spaces 
Lave to be cut in the rims of these wheels, for 
which purpose six tools are employed, two of steel 
und four ot sapphire. These tools are carried by 
u head which revolves as required, a rotary motion 
being imparted to the spinale of the tool which is 
lowest, or, in other words, nearest to the work. 
The 50 blanks have a reciprocating motion im- 
parted to them, and after every “ retreat“ a 
slight rotary motion of the quill presents a fresh 
surface to the milling tool. Fifteen cuts having 
thus been made by the first tool, the head makes 
a sixth of a revolution, and another tool is pre- 
sented to the work, an operation repeated six 
times, the last four tools having cutters of sap- 
phire, which are shaped and sharpened as re- 
. quired by grinding them with four grades of 
diamond dust. ‘Tue cutters in this machine run 
at a very high speed—in the factory at more 
thin d, 000 revolutions per minute; but the 
constant stream of lubricant is found to give 
excuilent results, and is really very economical. 
The Waltham Watch Company’s exhibit will be 
found in the court devoted to America, and it is 
sufliciently near to Group 27 to be considered in 
this notice, as also are those which have stands in 
the Swiss Court. In walking through the 
group itself, we come first to the stand of Messrs. 
Frodsham and Co., of Gracechurch-street, who, 
besides a collection of chronometers and watches, 
show their non-magnetic compensated gold and 
palladium balances, working in close proximity 
to a permanent magnet. A curiosity at this 
stand is shown in the shape of several watch 
movements without balance springs, the motion 
being kept up solely by the impulse of the main- 
spring on the lever and the heavily-weighted 
balance. When finished, these watches will, of 
course, be fitted with springs, and they are 
eee to illustrate the accuraey of workman- 
ip. 

Mr. J. W. Benson, of Ludgate-hill, makes a 
specialty of his three-quarter plate going-barrel 
English lever at a low price. ‘Che advantages of 
the three-quarter plate, as compared with the 
whole plate, are not unknown to our readers ; 
but the Ludgate ” watch is also supplied with 

the patent ring-band, fitted round the move- 
ment, between it and the case, which, while ex- 
cluding dust, permits the employment of a larger 
barrel, containing a 60-hour spring instead of 
the usual 30-hour. By this arrangement, as 
oniy one-half of the spring is used, a fairly con- 
stant and equal power is applied to the 
movement, and a steadier rate of time 
is obtained. The maker, in fact, appears 
to have substantiated his claim to com- 
bine the merits of both the fusee and the going 
barrel without the defects of either. Amongst 
the elaborate specimens of the watchmaker’s art 
shown by Mr. Benson, the visitor will be 
attracted by a watch which gives the time at two 
different longitudes, strikes the hours and 
quarters, and repeats them if desired. It also 
indicates leap year, the month, day of month, 
day of week, and phase of the moon. Asif that 
were not enough for one instrument, this watch 
has a treble chronograph action, with“ fly-back ” 
minute and split seconds hands, so that the time 
-of the winner and the second in a race can be 
taken; an alarum that can be set to any time, a 
thermometer, and an up and down hand to 
indicate the state of the winding action. Some 
of the visitors will doubtless consider a greater 
marvel the miniature watch, no larger in 
diameter than a shilling, which shows the month 
and day, and repeats the hours, quarters, and 
minutes—altogether a unique specimen of skilful 
workmanship. E. Dent and Co., of the Strand, 
besides watches and parts, exhibit their galvanic 
contact apparatus for dropping a time-ball, and 
detached pieces of machine-made clockwork ; 
Bailey and Co., Salford, show an improved turret 
clock for four 6ft. dials, and a “ uni- 
versal clock dial, made for the Jesuit 
Church, Manila. It is impossible in the 
available space to notice all the exhibits of the 
different firms; but it may interest some of our 
readers to learn that there are net many signs of 
24-hour dials, nor any great endeavour to induce 
the public to take up the “new time.” J. Smith 
and Sons, of St. John’s-square, E.C., show clock 
dials of various patterns with the 24 hours 
arranged on them, and their improvements in 
electric time bells, &c. Kendall and Dent, of 
Cheapside, exhibit watches with dials having two 
sets of figures. Two separate dials placed back to 
back show both old and new time. A patent clock 


has two dials, placed either at an angle or ona 
plane, showing 1 to 12 and 1 to 24 respectively, 
while the other has a self-changing dial—a 
principle applied to a watch (but without hands), 
in which two figures are exhibited, the one 
indicating the hour, the other the minutes past. 
A ‘‘touch” watch for the blind has a metal dial 
with raised Arabic figures and strong hands. 
Mr. R. G. Webster, of Queen Victoria-street, 
shows the improved gravity escapement, watch 
balances affected and unaffected by a magnet, a 
24-hour clock with shifting dial figures seen 
through orifices, and a marine chronometer 
with improved balance. At the adjoining 
stand the Standard Time and Telephone Co., 
of Queen Victoria-street, exhibit Lund’s 
system of synchronising by altering whan neces- 
sary the position of the minute hand at each 
bour by sending an electric current to all the 
clocks on the circuit. At this stand is a 24-hour 
clock dial, with the figures alternately black and 


red; but this is not an outcome of the new | the background, for the Messrs. Wycherley are 
time scheme: it is a clock for ringing bells at | the representatives of the original inventors of 
any five minutes in the twenty-four hours. and | machinery for making watches. The English 
is fitted with contact springs to complete the] Watch Company, Birmingham, show a number 
electric circuit. ‘Twenty-four hours are neces-|of their watches, but do not exhibit their 
sary in this case, because otherwise if the clock | methods of manufacture — perhaps for the 
were set to ring at 12 noon, it would also ring|same reason that has made the Wycherley 
the bells at midnight. In the collection of the stand a dead ’’ instead of a live one, in 
Lritish Horological Institute, Mr. Whipple shows|the mechanical sense. Postmasters and tele- 
his patent watch-glasses, in which the hours from | graphists will find a watch that will appeal to 
13 to 24 are marked in red on the glass, which | them in the exhibit of Mr. J. F. Hills, post- 
is an ingenious way of meeting the wishes of | master, Sudbury, Suffolk, consisting of watches 
those who desire to read time to 24 hours. We | with dials carrying the code letters besides the 
have thus specially alluded to the “new time ordinary figures. Perry and Co., Holborn 
scheme in order to show that, so far as the ex- | Viaduct, exhibit in their collection Mr. C. 
hibitors in this group are concerned, there are} Lange's device for use with stem-winding 
few who pay any attention to it. Ifa demand | watches. In the new keyless action watches 
should arise, as business men they are prepared | the bow cannot be fastenod to the pendant by a 
to meet the wishes of the public; but the paucity | screw for obvious reasons, and in many cases the 
of designs shows that they have little faith in it. ends are simply pressed into sockets from which 
As we are at the stand of the British Horological | they are liable to escape. In Lange’s patent the 
Institute, we may mention that it contains a bow is reduced to a ring of small size, which has 
collection of special interest to watchmakers, |a stem inserted in the pendant in such a manner 
and at the risk of being invidious, we would call | as to swivel within the stem and not to interfere 
attention to Mr. Curzon’s models of escapements | with the winding of the watch. There are several 
as a notable item in the collection. For some [other exhibits of more or less interest in this 
reason or other, which we cannot attempt to] group, but considerations of space prevent us 
fathom, the exhibits of the Polytechnic School | from naming all the firms. Those interested in 
of Practical Watch and Clockmaking have been horology will, however, not need to be told 
placed in the adjoining group—that devoted to that they should examine closely the stand of 
Philosophical Instruments—althoagh Mr. Herr- Mr. V. Kullberg, of Liverpool-road, N., for 
mann’s patent trinograph (for setting off angles there they will find some of the most im- 
and distances) and the other exhibits are| portant of recent inventions, though it 18 
directly connected with the watch and clock | rather puzzling to account for the fact that, while 
industries, some firms have large stands which are little 
Grimshaw and Baxter, of Goswell-road, have a | more than shops, Kullberg’s collection of high- 
splendid collection of tools and appliances, in- | class chronometers, &c., is rather cramped for 
cluding the Boley designs, which have | space. 
recently attracted the attention of English| Mr. Squire, of Myddelton-square, shows & 
watchmakers. Haswell and Sons, of Spencer- | watertight watch, and his removable barrel 
street, E.C., also exhibit a collection of tools and | and adjustable isochronal balance spring stud, 
materials, including balance springs of a pal- which is intended to avoid the risk of forcing or 
ladium alloy, which are proof against rust and | straining the spring. Camerer, Kuss, and Co., 
the effects of magnetism. These springs are aleo | New Oxford-street, have a collection of cuckoo 
said to obviate the middle temperature error,|and trumpeter clocks, which naturally attract 
for experiments show that whereas steel springs|the attention of visitors generally ; while G. 
have an ascensional error from the extremes of | Bendon and Co., of Ely-place, show a practical 
heat and cold, the palladium alloy gives a small | improvement in their keyless clocks, which are 
ascensional difference from the extremes and a] wound by a jointed windin stem sliding in the 
remarkable depression in the middle. At the] canon or pipe carrying the minute and hour 
stand of Messrs. A. and H. Rowley, of Gray's hands. A button enables the operator to pull 
Inn-road, we find a splendid collection of clocks, | out the stem, which, being jointed, then forms 
including as a centre- piece a large chiming |a crank by which the clock is wound as by an 
clock with new figure work and perpetual|ordinary key. This arrangement, at all events, 
calendar. The curtain at the top rises| obviates the annoyance of a “ lost key, Mr. 
1} minute before the quarters and discloses the | F. Sage, of Gray’s Inn-road, and Mr. N.C 
bell-ringers, with another figure to strike the | Firth, of Chester, exhibit workmen’s time checks 
hours. The principal exhibit of Messrs. | which are ingenious arrangements, but are of 
Rowley, from our point of view, is the move- | interest only to a limited class from the practical 
ment of a fine modern quarter clock, which | point of view. The De Gruyter Clock Manufac- 
strikes on eight bells or four gongs, has a 15lb.| turing Co., of Aldersgate-street, E.C., exhibit 
pendulum, and a lifting power in the going | Warder’s patent torsion pendulum clock, which 
mainspring of only 4}lb. This clock is wound is said to require winding only once a year, 
and regulated entirely from the front, and as the and there are some other exhibits which 
latest specimen of the English clock manufacture | may attract attention; but we believe we have 
is worth special attention. As our readers are | now mentioned all that are likely to interest the 
aware, the so-called cheap clocks are not made in pri while the profession will scarcely need to 
this country, the lowest-priced specimens of the | be told that in the exhibit of the British Horo- 
horological art being the familiar 8-day clocks ; | logical Institute, which includes most of our fore- 
but as a really good clock chiming the quarters is | most horologists, they have a perfect feast, and a 
a desideratum in many houses, we have taken the | variety of subjects to argue about fora whole 
trouble to ascertain the price, and find that it is | twelvemonth and longer. The exhibit of the 
as near as possible five guineas for the move- | Kew Committee will attract both the public and 
ment; or, as in a specimen shown by Messere. |the profession, for the certificates are already 
Rowley, in a polished mahogany ornamental | being utilised quite outside the trade, and pos- 
case, £6 108. A clock like that is not to be com- | sibly the question in the future will be not 
pared to a regulator for acouracy; but it| whether a watch is a lever, a chronometer, or 
will keep time to within, say, a minute | what not, but what certificate it obtained at Kew. 


in a month (probably better than that), 
and, allowing tor the chiming movement, is 
no doubt the cheapest really good clock in the 
market. 

At the stand of A. Légé and Co., of Tum- 
mill-street, which is in the group devoted to 
Philosophical Instruments, the parts of clocks are 
shown, including a mercurial pendulum, in which 
the mercury is contained ina number of tubes in- 
closed by a perforated cylinder, in order that the 
temperature of the air may more readily exercise 
its effects. Messrs. Wycherley, Hewitt, and Co., 
of Prescot, have a fine show of tools and parts of 
watches as made by machinery. It was the in- 
tention of the firm to exhibit some of their 
machines at work; but as they would have had 
to provide motive power themselves, they aban- 
doned the idea, and it remains with the council 
to explain why an exhibit which would have been 
of at least as much interest as that of the Wal- 
tham Watch Company is thus put, as it were, in 
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GANT'S PATENT ELECTRO-MOTOR, 


1 motor differs from any previous type A 

the central part is a drum constructed of 
metal or wood, with as little weight as possible. 
The conducting wires from the pole reverser to 
the armature magnets are inside the dram. The 
armature magnets arə bar electro- magnets 
parallel with the axis and connected through- 


laid 
out. 


weight as former ones, increased leverage and 
momentum. 


Lime juice and glycerine inseparable may easily 
be made by the subjoined formule, but I cannot 
say how much will be the percentage of glycerine. 
A saturated solution of borax sho d first pre- 


degrees above that of a summer’s day, and to 


OF 
CENTRE insure accuracy it is perhaps better to weigh the 


ATTRACTION 
ANO 
REPULS 


CENTRE OF 
REPULSION _ 


AnD 
[TRACTION 


quantity of mixed oil was ded, all at once, + 
parte of the solution of borax as named (each being 
accurately measured). On being well shaken a 
very white uniform emulsion which did not separate 
resulted. I believe soap is sometimes added to this 
preparation to increase its white appearance and to 
pa ire separation, but I do not know that it is a 

esirable addition, or that it is effectual in revent- 
ing separation.“ I have, up to this period, had no 
fault to find with my note. 


Glycerine Jelly.—This combination may be made 
opaque or transparans. For the former, soap, 
glycerine, almond oil, and perfume are used ; for 
the latter, isinglass, gelatine, or transparent soap, 
loz., dissolved in glycerine and a little added water, 
this usually being a perfumed water. ; PN. 
I hope, by the ‘introduction of a few brief notes 


so that the whole coefficient of y* is— 


_ a 2 y? 
(+) ap ine (29) 
This formula is applicable only to a concave 


mirror. 

It may be useful to exhibit in a tabular form 
78 aberration values for different focal posi- 
ions. 


TABLE OF FOCAL AND ABEBRATIONAL VALUES. 


The construction gives, with the same 


good tonic, &o., for hthisica tients whose 
stomachs are unable to this oil. A combina- 


It will be seen by inspection of the sketch that i : i 
tract da, glycerin 
by the letters N and S on thearmature magnets and “ 7 7 23 |- saa 4 Uitle! terisin 1 iehi praised 
a are en ae F 5 1 T P 2 2 3 P fo |% s oni laxative. Ferric . ma its 
uence arma revolve in the — 87 75 = ons are very astringent, and hence, when 
direction of the arrows ; increase of diameter f aes We 2 kaken internally for some nie a a tonic, are liable 
giving increased power, and weight on the a 3 1 1 ie ll 3| - 6 |to do harm. This astringent effect is grea 


Reripl ery giving momentum to its utmost value. 
As the 


counterbalan by the addition of glycerine, wi 


which this et fag is perfectly compatible, An 


two opposite ates of the pole-reverser ( 2 NJ 27 9 *. v | ¥° . V. 25 


y 

e 3 2 2. |— 0 52 < 
come in contact with the springs or brushes, the Ls BS 2 8,7 327 sf 72 J ete ent simple remedy, in. place of 3 
polarity of the magnets immediately connected ae 1 2 7 and the cough a e ee EN of 40 fluid 
with them is reversed, without g the pom a 4 1 9 |Grachms of glycerine, 10 of rum, with 1 minim of 


others, so that the top and bottom sets of magnets aberration. 
continue of the same name, unless the current is 
reversed by a reverse connection with the battery. 


The 


magnets, but any even number to sixteen may 
be employed if requisite. . | 


ON 


value of 1/e due to the extent of aperture. To 
find the increment of v, this small quantity is 
treated as a differential, and using the notation 
of the calculus, we have— 


Hence, to find the aberration or change in the 
value of v, the coefficient of 3 in equation (26 
must be multiplied by v'. It must also be noti 
that whenever the sign of the reciprocal incre- 
ment is positive, the focal increment itself is 
negative, and shows that the aberration shortens 
the focus. In equation (26) it will be seen that 
the error is negative and shortens the focus, and 
is unaffected by the signs of the quantities within 
the braekets. 

Hence, the aberration for diverging rays on a 
concave mirror 1s— 


or, in another form, without the value of u— 


When the rays are parallel v and f are equal, | t¥Pe 
and we get for the aberration for parallel aye 


which is the common rule for spheric concave 


mirrors. 
Equation (27) may be put in a simpler form by 
employing the auxiliary quantity a. For since 


wo find 


| 140 


oil of anise or peppermint. The combination, as 
an sperient, in doses of 1 drachm, of glycerine and 
castor oil in equal , is now so old that it has 
almost sunk into oblivion, but it is undonbiat iy, 
when prepared secundum artem and with a li 
flavouring agent, a valuable and highly efficacious 
elegant preparation. The activity of the oil is said 


oreased. 
An exoellent 5 for scalds and burns is 
composed of ro eae of glycerine and oil of 
peppermint. ly e, as an external application 
fs said not to be absorbed by the skin, hence it is o 


aaia 

The last horizontal row gives the ratio of the 
vergent to the parallel aberration. Thus, when 
the radiant point is at half the focal distance in 
front of the mirror, the conjugate focus is at the 
same distance behind the mirror virtually ; and 
the spheric error is nine times that of the same 
mirror for parallel rays. The second ratio 4 is 
meaningless, except as a quantitative result, for 


armature above carries eight electro- 


Pee] 


SOME MATTERS IN THE 
THEORY OF MIRRORS.—III. 
By W. BRADBURY. 


last term, or coefficient of y3, is the in- 
crement of 1/v, or the alteration in the 


superficially a in cases of certain skin 
diseases, as scabies, Ko. 13 drachm, dissolved in 
3 fl. oz. of glycerine, is re to possess valuable 
powers in the treatment scabies, Kc. 

Iodised glycerine prevents the pitting which may 
result after an attack ofsmall-pox. Asa liniment, 
in combination with chloral hydrate, camphor, &c., 
it receives the commendation of sufferers of 
rheumatism. When Tapori in a suitable a 

inhaled, glyceriue is a simple 
expedient in cases of bronchial affections and dis- 
treasing coughs; and here we may remark that 


parallel is only applicable to a certain part of 


It will be noticed that the ratios on each side 
of the column headed r are the least, as would 
naturally be excepted, because the nearer the two 
conjugate foci approach the centre of curvature, 
the less becomes the spheric error. 


(To be continued.) 


) ane or dv = — 23). 
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GLYCERINE AND ITS USES." | invigorator. | 

5 sodium, dissolved in glycerine, has 
its = 75 ` effects 5 . A good 
rem or consists o ine, sherry 
y and r EP 1 Pepeme, 7 


gl l 
aphthaline, recommended asan antiseptic agent 

with a view to checking diarrhea, and said to be 

efficacious in cases of intestinal catarrh even when 

chronic, may be ini in glycerine, in w i 

it is soluble when the solvent is slightly warmed. 

Indirectly connected with glycerine is the use of 


nitro-glycerine, as a 1 per cent. solution in diluted 


_@ (1 _1\', 
27 0 2f i) y 
hyposulphite of sodium in glycerine and water, and 


v 71 15? finally diluting with more water. alcohol, for neuralgia, &c. 
27 ls ~ 3 29 4ꝑæ e ... (27)] Teeth lotions have also: come much into use, and Mercurio iodide, with glycerine, is a good paint 
of the many formule ublished the following is a | for oo 


rns. 

An excellent simple febrifuge drink is thus made : 
—Glycerine, loz., citric acid, 1 drachm; water, 
603. Dose, one to two tablespoonfuls every hour 
for an adult, 

Glycerine is very largely used in the manufacture 
of printing, stamping, and letterpress inks, as also 
in the preparation of inks for the numerous forms 
of “graphs.” The following is an example of an 
indelible stamp ink taken from the Pharmaceutical 
Record: Sodium bicarbonate, 22; glycerine, 85; 


:-—Tincture of quillaia, eau-de-Cologne, water, 
borax, glycerine, with colouring. Such a oom- 
bination is as excellent for its purpose as it ia 


el tina co. 

ost ali cosmetic solutions are greatly improved 
by the addition of a little glycerine. Of these we 
may name freckle lotions, zinc oxide and rose water 
lotions, calamine lotions, &c. 
Liquid starch glosses and finishes have glycerine 
in them as a sine qud non. Here is an example 


a 
25 00 


1 l-4 from Popular Science News :—Spermaceti, loz. ; gum arabic, 20; nitric silver, 11; solution of 
= 5 gum arabic, 1; borax, 1; glycerine, 2}; water, ammonia, 20; Venice turpentine, 10; mix according 
43; perfume, q.s. Three spoonfuls added to] to art. For ribbon ink Concentrated glycerine 


— ; 1 pe 

* 27 1 171 æ about 40z. of boiling water. and alcohol, of each 15; aniline 2. Blacking of 

y — a) (Gy) "HF excellent quality can be made by means of a2 
( a) » ＋ * © By F. H. AL ooox, in the Chemist and Druggist. judicious combination of soot, glycerine, oils, &e. 
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A good graph is readily made from Russian 
glue, 2; water, 1}; glycerine (1:260), 5 parts by 
weight. As these sometimes go mouldy, we may 
mention a wrinkle which will prevent the proneness 
of gelatine to this trouble. is simply to dissolve 
a few grains of boracic acid in the glycerine before 
incorporating with the other materia 

In the process of 3 indiarubber 
glycerine is found to be of service. It appears that 
the indiarubber acquires properties which protect it 
from oils and fats without interfering with its 
other properties. 

For silvering and gilding glass we find our sub- 
ject again in uest by reason of its reducing 
action on the of alver and gold, and also 
because the deposit thus produced is of a brilliant 
metallic lustre. An ammoniacal solution of nitrate 
of silver is first prepared, and in it is poured a 
little of caustic potash, and then a few drops of 
glycerine. It is then ready for immediate use, 
since reduction begins at once, which is 
accelerated if a little ether or alcohol be added 
to the mixture. The result is said to be most 
brilliant when a moderate heat is used, and dark- 
ness is said to favour the adhesion of the deposit to 
the mirror. 

A polish for leather is thus made :—Shellac, 200; 
spirit, 1,000; Marseilles soap, 25; spirit, 25 per 
ent., to dissolve soap, 375; glycerine, 40 ; to which 
is finally added 5 nigrosin in 126 spirit. 

Mineral water manufacturers are now availing 
themselves of the advan to be derived from 
the use of glycerine in the preparation of the 
liquors and flavours, &c., which are much in re- 
quest as beverages. 

Glovers use large quantities of yolks of eggs in 
certain processes invoived in the manufacture of 
kid gloves. An addition of a few per centums of 
glycerine is said to be a decided advantage. Gly- 
cerine preserves the yolks for a long time. 

In the preservation of anatomical and other 
specimens its value is well established, but a little 
point will perhaps be useful to bear in mind. 
About six years ago a friend presented me with a 
nioe imen of the ripe fruit and fresh leaf, with 
tendrils, of the Bryonia dioica which I placed in a 
bottle with some glycerine and water, but now, 
although in good condition as far as preservation 
goes, I find the berries have become wrinkled and 
some have collapsed, which, I believe, is probably 
due toa process of osmosis, the liquid within the 
fruit being of a different gravity from the preser- 
vative fluid. If I had first ascertained the gravity 
of the juice, and made my glycerine solution of a 
similar gravity, if such had been possible, I think 
the shape of the fruit would have been retained. 

For the preservation of cider, glycerine of 
salicylic acid is admirable, a very small quantity 
keeping it good for over twelve months. 

A solution of alum, arsenic, and nitre in 
glycerine is said to be an admirable preparation for 

‘curing’’ animals’ skins. I have a cat’s skin 
which has been successfully prepared with this 
combination. 

To render corks impervious, soak them several 
hours in a solution com of goz. glue or 
gelatine, 40z. glycerine, and a pint of water heated 
to 50° C. After such a treatment they are nearly 
proof against many corrosive liquids, but are more 
competely so if they are at first well dried and then 
dipped in a mixture of 4 parts o soc hen and 1 of 
petrolatum, or simply ordi petroleum oil. 

The easiest and safest method of preparing this 
explosive is that which was first mtroduced by 
Messrs. Boutmy and Foucher, and which, as a new 
and safe method, obtained the prize of 2, 500f. 
offered by the French Academy of Sciences. First 
by converting the glycerine into sulpho-glyceric 
acid, and in this form bringing it into contact with 
the nitric acid, to which an equal weight of sul- 
phuric acid has been previously added. 


The details of the process are as follows: — 

One part by weight of pure glycerine (1:260) is 
thoroughly mixed with 3 parts of strong sulphuric 
acid (1:842); there is at once a considerable 
evolution of heat, and the glycerine is slightly die- 
coloured. In a separate vessel a mixture 3 
(also by weight) of sulphuric acid and 3 parts of 
nitric acid ay 4) is made, and both mixtures are 
then allowed to cool down to about 15°C. The 
next step is to transfer the two cooled liquide to a 
tali cylinder, and well stir them together, when a 
slight rise in 1 8 0 (to about 20° or 25°) takes 
ps followed, after the lapse of half an hour or s80 

y a cloudiness of the acids, due to the separation 
of minute drops of nitro- glycerine. After standing 
for about twenty hours the formation of the oil is 
complete, the whole of it Aving risen to the surface 
of the acid mixture ; it may then be siphoned off, 
dissolved in an equal volume of ether, to facilitate 
its separation, shaken up with successive portions 
of water until the washings fail to redden bine 
ditmus, and finally heated on a water-bath until its 
weight remains constant. The nitro-glyoerine will 
aow be light-brown in colour, and should have a 
specific gravity of 1:6, and should detonate readily 
and powerf when fired by percussion or by 

` means of a tulminating charge 
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may be ouly recognised by the violent but tran- 
sitory headache which is experienced on placing an 
exceedingly small quantity (1-1,000th of a 
thereabouts) on the tongue. 

In the old processes the nitro-glycerine separates 
almost instantaneously, and rises a par to the sur- 
face, thus rendering washing difficult. In the pro- 
cess above described its formation is gradual and 
extends over a long period of time. 

The barometric records made for the Ties news- 
paper are from a glycerine barometer. In place of 
the column of mercury of about 30in. length, a tube 
about 27ft. long is used containing } of a gallon of 
giyoerine coloured red with aniline. The great 

vantage of this fluid is N de taken 
more accurately, for, when subjected to the weight 
of the atm ere, while mercury would move 
1-10in., the height of the glycerine column would 
be moved through a space of lin. One objection 
has to be 5 against, i. e., the hygroscopic 
nature of glycerine, its powers of absorbing wa 
from the air being very great. This is remedied 
however, by putting a layer of heavy petroleum oil 
in the cistern of the barometer. There is a 
glycerin o barometer at the Kew Observatory 
which also required for its construction ł of a 
correct height, the tube passes through two rooms, 
co t, the passes ugh two rooms, 
the cistern kalag in one and the column read off in 
the one above. This fluid, on account of its high 
boiling point and low freezing point, is of 
constant use in scientific experiments. Carbolic 
acid is said to be an adulterant of ordina 
or wood-tar creasote. The former is w 
known to be soluble in glycerine (glyoerinum 
acidi carbolici), and on the addition of water forms 
a clear solution. Creasote forms a nearly clear 
solution with this liquid when of sp. gr. 1:260, but 
on dilution with water it separates out again. 

When gallic acid is warmed for a long time with 
glycerine, even at a low temperature, pyrogallol 
results, and this is taken advan of by 
photographers, who use a combination of glycerine 
and pyrogallol, or pyrogallio acid, in some of their 
operations. 

A delicate test for glycerine is to take two drops 
of carbolic acids with 3,000 to 5,000 drops of water, 
and add one drop of solution of ferric chloride ; in 
the absence of glycerine a blue colour results, but if 
it be present the colour does not form. If colour- 
ing matters or sugar are present in the s ted 
liquid they must first be removed. To do this 

cic hydrate is added to the liquid to be tested 
with some powdered marble, and evaporated, an 
the mass then exhausted with a mixture of alcohol 
and ether; the alcoholic solution evaporated to 
remove ether and alcohol, and the due mixed 


or 


with water, and the test applied, first neutralising pared 


any alkali, should any be present. This may be 
available as a qualitative test for the presence of 
glycerine in beers, wines, beverages, &c. 

he value of glycerine jelly for mounting micros- 


copic objects needs only a passing comment ; its 


manipulation is very easy, and well suited to the 
8 o arking in the study of histology of animals 
an ; 


The fact that glycerine when present in a solution 
often greatly interferes with the usual chemical 
reactions should always be bornein mind. Thus 
ferric bromide mixed with glycerine, and then 
sulphocyanide of potassium added, gives the usual 

colour, but ether does not remove that colour 
and impart it to iteelf. Again, if ferric bromide be 
added to sulphocyanide of potassium, and then 


ether added, we get all that we expect, but on the | P 


addition of glycerine the ether becomes colourless 
again. Glycerine also removes auric chloride and 
uranium nitrate from their etheral solutions; so, 
too, an etheral solution of mercuric chloride, when 
agitated with glycerine, is found to hand over the 
greater part of its solvent to the latter solvent. 

Glycerine has very recently been used in a process 
for the preparation of chemically pure metallic 
bismuth. Ordinary com mercial bismuth is dissolved 
in dilute nitric acid, and the solution mixed with 
water until turbidity N a appear; then a suffi- 
cient quantity of fixed i is added in solution to 
precipitate the bismuth and render the solution 
alkaline ; twice the volume of the alkaline solation 
is now added, and Bicone in sufficient quantity 
stirred in to redissolve the precipitate; filter if 
nece . The filtrate is now mixed with a solu- 
tion of blue glucose (1: 6 or 8) and laid aside for 
some time in the dark; filter again. The filtrate is 
now boiled and well stirred, when finely-divided 
bismuth is 1 which must be filtered away, 
washed, and dried as rapidly as possible. 


ETHER FREEZING APPARATUS. 


A SIMPLE and convenient ether freezing appar- 
atus for microscopists has been described 
recently by W. Emil Boecker in the Zeitschrift 
Sur Instrumentenkunde. Following the principle of 
the Lewes and the Roy instruments, the ether spray 
is thrown on the un side of the object-plate 


. This substance | instead of on the object itself. , 


Jury 17, 1885, 


The apparatus consists of a short cylinder 
(Fig. 1, A), closed by the plate (P), on ind the 
object is p for freezing. A metallic tube (a] 
drawn to a fine point etrates the base of 
cylinder, and another 4 its side. The vertical 
tube (a) is connected by rubber tubing with a small 
bellows, while the horizontal tube (b) is similar! 
connected with a glass tube which passes 

the stopper of a bottle containing ether, reaching 
nearly to the bottom. When the bellows is set in 
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8 , an rapid evapora 
thas produse soon 8 the temperature suffi- 
ciently to freeze the object. The ether vapor and 
the air escape through a series of holes in the side 
of the cylinder. A third tube (c) connects with 8 
second glass tube that extends barely through the 
stopper of the bottle of ether, and thus provides for 
the admission of air into the bottle and for the 
escape of the excess of condensed ether. The 
cylinder is small enough to be received by the 
holder of the microtome. 


AMATEUR LENS MAKING.” 


O make an ordinary lens requires a certain 
8 of manipulative skill, but when com- 
th a fine job of filing, fitting, or even 
turning, it is easy, and there is a charm about 
making a nicely polished lens which is not found in 
metal working. Thet should commence with 
small plano and double convex lenses, which he 
may mount singly or in pairs. After attaining & 
fair proficiency in making these, he may p 
to larger work, and afterwards, by coupling study 
with practice, he will be able to make fine work, 
such as the achromatic objectives of microscopes 
and telescopes, eyepieces, lantern obj sap bs 

The first thing to be done in the way of the pre- 
paration of tools for lens grinding is to make gauges 
or patterns with which to gauge the convexity of 
the grinding tools. These may be made from pieces 
of sheet brass, about pin. in thickness, the plates 
for gauges for convex tools being chucked ons 
lane board secured to the face-plate of the lathe, 
and the circular a turned out. The plate 
should be bevelled each way from the aperture, 
forming a knife edge, and it should be separated by 
a saw into two or four parte, according to the size 
of the lenses to be ground, as shown in Fig. 1. The 
radius of the circle so formed will be approximately 
the focus of a double convex of this curvature, an 
the diameter of the circle is approximately the focus 
of a plano-convex lens of the same curvature. 

Ga for concave tools or concave lenses are 
made by turning discs of brass with V-shaped 
edges, as shown in Fig. 2, and an instrument for 
shaping small concave grinding tools is shown in 
Fig. 3. It consists of a ed steel disc 
attached to or formed upon the end of a bar, and 
used as a scraper, Tor mining she final share to 5 
concave grindin . or grinding conve 
lenses it is well te have two concave tools like that 
shown in Fig. 4. This, as well as other grinding 
tools for small work, should be made of brass. 
Drawn brass is preferable, as it is usually better 
metal, and more homogenous than castings, and 
needs no external turning. 

Having determined on the focus of the lens to be 

und, the brass is ehucked in the lathe, aod 

ollowed out as nearly to the correct form as pos- 
sible, the gauge shown in Fig. 2 being used from 
time to time to determine when the proper concav! 
is reached. The grinding tool is finally scra 
with the cutter shown in Fig. 3. The count 
of the concave tool shown in Fig. 5 is now tarned 
as nearly to the gauge shown in Fig. 1 ss possible, 
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and is finally ground into the concave tool with 
washed flour emery and water. 
A tool like that shown in Fig. 6 is nece for 
I g small lenses. It consists of a cylindrical 
ape of brass, having a chamber turned in the end 
or the reception of a mixture of pure hard bees- 
wax and fine rouge. This mixture should contain 
sufficient rouge to make it rather hard, but not so 
hard as not to yield under strong pressure. 

_The glass for small lenses may be clipped from 
bits of plate (crown) glass and roughl shaped by 
means of an ordin 7 par of pliers. it may then 
be cemented with pitch to the end of a round stick, 
as shown in Fig. 7. The glass is then ground on a 
common grindstone until it . the re- 
quired shape. It is then polished with flne emery 
and water in one of the concave brass tools until 
a truly spherical surface is secured. It is then 
transf erred to the other brass tool, and ground 
with fine washed flour emery until the surface is 
fine and entirely free from scratches. During the 
grinding, as well as polishing, the stick to which 
the glass is cemented must be turned axially, and 
at the same time its outer end must be moved about 
the prolongation of the axis of the grinding tool so 
as to present the glass to every portion of the 
grinding tool as nearly as possible. 

The polish is secured br Decescg thesmoothed 
lass into the wax in the end of the tool shown in 
ig. 6, as the tool is revolved, and at the same time 

spplying fine rouge and water from time to time. 
en the polish is nearly perfect the tool should be 
allowed to work nearly dry. 

For a plano-convex lens the plane surface of the 
late glass will answer 0 well for the plane sur- 
ace of the lens, and the glass will be ground down 

as shown in Fig. 8. If the lens is to be double con- 
vex, the finished spherical surface should be cemented 
to the end of the stick, and the opposite side pro- 
ceeded with as before described. There are two 
methods of finishing the edges of plano-convex 
lenses: first, by holding the plane surface in a concave 
tool charged with emery and water until the edge is 
bevelled to the required degree; and, second, by 
chucking the lens on the end of a spindle project- 
ing from the lathe mandrel, and centring it while 
the pitch or cement which holds it is still warm. 
Then a piece of brass, which is concaved to conform 
nearly to the periphery of the lens, and charged 
with emery and water. This tool is held against 
the edge of the lens after the manner of turning. 
The lens will soon assume a perfectly circular shape, 
and may be readily reduced to any desired size. 
In making concave lenses the convex tools will be 
used, and the final finish will be given by a piece of 
silk cemented to the tool with pitch and charged 
with rouge and water. 

For grinding larger lenses of longer focus an 


attachment like that shown in Fig. 10 will be re- 
quired. It consists of a wooden box supported b 
a curved arm inserted in the tool-rest support. 
vertical journal box passes through the bottom of 
the box, and contains a shaft, having upon its 
upper end a socket for receiving the grinding tool 
and on the lower end a grooved wheel surrounded 
by a rubber friction band, which is revolved by 
contact with the face plate of thelathe. The speed 
of the wheel relatively to that of the lathe may be 
varied by raising or lowering the box support in 
the tool port. 

The glass to be ground is cemented to the face of 
a flanged casting as shown in * 9, and is held 
down to the grinding tool by the lever attached to 


Oe 


. 5i 
nen 


the box. The tool for large work may be made of 
cast iron. The centre of the lens should be eccentric 
to the centre of the grinding tool, so that the lens 
will be revolved on tbe face of the tool. The point 
projecting from the lever enters a small cavity in 
the centre of the casting, to which the lens is 
attached, and insures an equal distribution of pres- 
sure over the entire surface of the lens. 

Grinding and finishing a large lens is substan- 
tially the same as in the case of the smaller ones, 
the only difference being in the method of giving 
the final polish. In the case of a large lens, after 
the fine grinding, the tool is heated, covered with 
a thin coating of pitch, and a piece of thin broad- 
cloth is pressed down on the pitch. The broadcloth 


surface is charged with fine rouge and water, and 

the lens is pressed down on it with considerable 

force as the tool is revolved. The cloth should be 

worked rather dry, and so much so at the end of 
he process as to offer considerable resistance to the 
otation of the tool. 


— —— 


THE ELECTRIC RAILWAY IN 


"a PHILADELPHIA. 


HE electric railway soon to be constructed along 
Belmont Avenue, Philadelphia, will present 
the novel sight of cars running without any 
apparent propelling force, free from annoyance of 
noise, smoke, and dust. The motive power for the 
cars, which are to be run according to the Bidwell 
system, will be furnished from a station located 
somewhere on Belmont Avenue, outside the park. 
It could, if n , be carried over an indefinite 
distance. This system differs from other systems 
of electric railways in not passing the current 
through the rails. Guards made of lumber run 
along the inner side of the rails, and a broad cover- 
ing projects toward the centre, leaving a narrow 
slot in the middle of the track. Beneath this cover, 
and parallel with the rails, properly insulated cop- 
r conductors of a semitubular shape are placed. 
he current is conveyed from the dynamos supply- 
ing the power through wires to the terminus of the 
railway, where connection is made with the copper 
tubes, and a current is thus sent through the whole 
length of the road. 

To propel the car, a receiving dynamo or electro- 
motor is placed in the centre of the car. Connec- 
tion with the current is made by means of an iron 
tube passing down through the slot, with branches 
in either direction in the form of an inverted T. 
On the end of each branch a small wheel, so placed 
as to run against the copper conductors, completes 
the connection, wires being run through the tube 
from the electromotor in the car to the wheels. 
The electricity being through the circuit of 
the track, the operator has but to turn a lever to 
receive the current in the motor, which immediately 
revolves, and by an attachment with the wheels of 
the car propels it in either direction, according as 
the current is reversed or not. Through the re- 
versal of currents the need of brakes is dispensed 
with. If necessary, the car can be brought to a 
sudden standstill, but the change can be effected as 

ually as may be desired. There will, therefore, 
e no danger of running over persons on the track. 

The avenue will be lighted with the same current 
by running wires from the tubes to the lamps, as 
in ordinary street lighting, while the cars will be 
illuminated by running a wire from the motor to 
the incandescent lamps in the interior of the car, 
the whole power coming from the single current 
supplied by the stationary engines some distance 
away from the track. If it is desired to heat the 
cars, another draught is made on the current by 
pag the electricity through some poorly con- 

ucting substance, as German silver, the electrical 
energy being thereby pean in the form of heat. 
These connections are made by means of switches, 
so that no current may be made through the branch 
wires when the light or heat is not wanted. 

An important feature of this railway for the park 
is the utter impossibility of trifling with the con- 
ductors and receiving injury from a shock. They 
are placed beneath the board flooring near the rails, 
and the only opening is the narrow slot, more than 
a foot distant, the whole being concealed from 
view. The road will be about a mile and a quarter 
long, and ten cars, carrying from fifty to sixty pas- 
sengers, will be ran. To furnish the power for 
these, and to light both the avenue and the cars, 
about 100-horse will be required. — Scientific 
American. 


HERZOG’S PROCESS OF RAPID OIL 


BLEACHING. 


HE Organ fiir Oelhandel describes the follow- 
T ing process, invented by Dr. Herzog, for the 
bleaching and clarifying of oils and fats, both for 
domestic and industrial purposes. The solid fatty 
substances are treated in the same manner as those 
which are liquid. In order to prepare cottonseed 
oil, rape Oil, as well as all fatty oils, for ulterior 
treatment, they are first mixed in large receivers 
with 2 to 3 per cent. of common salt, and then 
thoroughly stirred for five or ten minutes with 25 
to 30 per cent. of cold water. After a rest of twenty- 
four to forty-eight hours a part of the impurities 
have been deposited at the bottom with the water 
and salt. The oil on the top is then drawn off and 
is thoroughly washed in another vessel with cold 
water by means of crank-shovels. After six to 
twelve hours the oil has again accumulated on the 
top and is drawn off for further treatment. This 
treatment with common salt is particularly useful 
in the preparation of fine culinary oils, but can also 
be employed with linseed oil, fish oil, &o. If an 
electric stream be conducted through the mixture 
during the mechanical treatment, the oil is at the 
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same time bleached as the salt becomes decomposed 
under the influence of the electric current, and 
secondary combinations effect marked bleaching 
For many oils and fats which would other- 
wise become rancid and be spoilt, it is recommended 
in the above processs to add 2 or 3 per cent. of bi- 
carbonate of soda, which exercises a preservative 


results. 


influence. 


In addition to the second washing with cold water 
in the second vessel, the oil can likewise be treated 
with steam, which is conveyed tbrough the oil ina 


fine state of division. For cottonseed oil it is re- 


commended for the process to be continued for five 
By this treatment the rancid 
particles are removed while the slimy portions sink 
In place of steam, heated air may 
be sent through the oil, which is mixed with 25 to 
This operation should 
last five minutes, and might be repeated at intervals 
of two or three minutes. If the cottonseed oil, rape 


or ten minutes. 
to the bottom. 


30 per cent. of hot water. 


oil, or similar quality is filtered and left in store a 


certain time, a pure product is obtuined of pleasant 


sweet taste aud pale yellow appearance. For filter- 
ing it is recommended to use endless filtering paper, 
with which the sides and bottom of the filtering 
vessels are covered. After being used, pressed, and 
washed out the paper can be again used in flake- 
form in the preparation of filtering grounds. For 
the preparation of varnishing, burning, and lubri- 
cating oils the oil is mixed with 2 per cent. of 
common salt, dissolved in 15 to 20 percent. of water, 
at 176° to 212° Fahrenheit, which is heated by 
steam introduced during the stirring. Then during 
the continued stirring there are added | to 1} per 
cent. of muriatic acid diluted in 15 to 20 per cent. 
of water, and steam is afterwards introduced at 
intervals of five minutes. Iu many cases Dr. 
Herzog considers very useful an admixture of per- 
manganate of potassium, or chlorate of potassium, 
or bicarbonate of potash with muriatic ucid. For 
2cwt. of oil there are taken in the proportion of 
one-tenth pound of the last-named salts and 141b. 
to 2lb. common salt. 


EXPERIMENTS WITH GELATINE 


EMULSIONS." 


A New Developer with Sulphite of 
Ammonia. 


HAVE never been adverse to the advantages 
claimed by the advocates of the potash de- 
veloper, especially when used for very rapid plates, 
or with very short exposures, and have even de- 
scribed a modified method of developing with 
otash, aud published my own formula for it. 
‘evertheless, I now call attention to a new pyro 
developer with ammouia, and sulphate of ammonia, 
which has given splendid results with the ordinary 
commercial plates, equalling in every way nega- 
tives developed with ferrous oxalate, and even 
‘surpassing them. 
The formula is: 


A—Pyrogallic acid................ 10 parts 
Sulphite of ammonia ..... . 30 parts 
Water . 100 parts 

B- Bromide of ammonium .... 5 parts 
Wae Vesedeceds 150 parts 


Immediately before use mix 100 parts. of water 
with 4 parts of A and 4 parts of B. With this 
developer the image will Sppe quite rapidly. If 
it is desirable to prolong the develojing process, 
150 parts of water instead of 100 can be used. 
The negatives will be softer with a diluted de- 
veloper, while more vigour, strength, and contrast 
is given by a few minims of a bromide of ammo- 
nium solution (l to 10). Sulphite of ammonium 
developer makes brilliant and well-detailed 
matrices, representing perfectly the whites and 
high lights. They are of an agreeable, dark 
brownish colour, far superior to that obtained by 
a glycerine or potash developer. The use of the 
alum bath before fixing is admissible, but not 
necessary before fixing, but is wanted afterwards. 
No acid is needed with the alum. Pyrogallol, 
mixed with a solution of sulphite of Ammonia, is 
more durable than with sulphite of soda, and pre- 
vents fogging of the plate more effectually than 
the corresponding soda salt. Sulphite of ammonia 
should not be used in combination with either the 
carbonate of soda of potash, with either of which 
carbonato of ammonia and the respective sulphites 
would be formed, resulting in but feeble action 
upon the bromide of silver emulsion, and rendering 
the negatives weak. 


Developer with Lime Water. 


As early as 1877, Daranne recommended in 
“ Progrès de Photographie,” the use of lime water 
with pyrogallol, in developiug bromide of silver 
collodion films: the process has, as far as the colour 
of the negative is concerned, proved also to be 
satisfactory with gelatine emulsion. Lime being 
sparingly soluble iu water, a solution of sugar, one 


y Da. J. M. Eoks in Correspondenz. 


excess. 
colour, and soon becomes turbid. 


reason can hardly recommend its use. 


Mixed Hyposulphite of Soda and Alum 
Baths, 


used. They fix much slower than pure hypo 


pearance of the negative. 


destroyed. One part of ordinary fixing ba 


proper proportions. 


of Silver. 


Toth in 1882. 


OIL ON TROUBLED WATERS. 


question of the effect of pourin 
waves, will be glad to learn that the 


determine to be the best. he followin 


have been received lately :—Capt. R. S. Thompson, 


oil bags with the best results. In the first case the 


entirely useless, although barrels of it were emptied 
to windward, and seven or eight bags of it were 
towed alongside. About five gallons of crude 
turpentine or pine oil was used with good effect as 


in February, 1885, instead of heaviug-to during a 
favourable gale, conciuded to run. He shipped 
some very heavy seas, which did great damage 
until the oil bags were put over, when the ship ran 
comfortably with the decks perfectly dry. 
Captain Daniel Thomas, of the British barquen- 
tine Corisande, in January, 1885, during a 
gale, while lying-to, was boarded by a heavy sea 
which washed ove man away and disabled the 
vessel, which lay in the trough of the sea. Men 
were stationed immediately to pour oil overboard 
until bags could be prepared and the vessel secured. 
When this was done she was easily got before the 
wind and ran very comfortably. Captain Johnson, 
of the English steamer Enerilda, reports using oil 
bags with excellent effect, during a heavy north- 
west gale, on his last voyage from Port Royal to 
Liverpool. Captain Moore, of the British barque 
Siddartha, says that during the last four years he has 
frequently used oil bags when hove-to or running, 
and has invariably found they made a wonderful 
change in the nature of the sea. His system is to fill 
a coarse bag with oakum, thoroughly saturated with 
oil, and to hang it over the weather bow, if hove-to. 
or to the bumkins, if running. Chief-officer John 
Matson, of the English steamer Edinboro’, 
in 1881, while lying-to in a mountainous sea 
in the Bay of Biscay, placed two oil-bags 
overboard forward with the best results, 
the oil effectually preventing the sea from 
boarding the ship. Captain Scott, of the English 
8.8. Briscoe, during a recent passage from Balti- 
more to London, experienced heavy gales from 
W. N. W. to W.S.W., with high seas sweeping 
over the ship. He filled two canvas bags with oil 
aud towed them over the stern with exceilent effect, 


to ten, is prepared and shaken well, with lime iu 
The mixture assumes a violet or brown 
With it I have 
obtained but very thin negatives, and for that 


so often favourably spoken of, should not at all be 


separate constantly finely divided sulphur and 
alumina, and exhale an odour of sulphurous acid. 
The negatives assume a milky whiteness, which 
disappears when being varnished, and although it 
offers no obstacle to the printing, injures the ap- 
When gelatine emulsion 
plates show such a marked tendency to frill as to 
expect their entire loss in a plain hypo fixing bath, 
they may be used to advantage, and possibly save 
and solidify a film, which otherwise might 5 
wit 

one-half to two parts of saturated alum solution are 
Besides the tanning of film, 
the elimination of the fixing soda is retarded, 
which reduces the rapidity of diffusion, and pre- 
vents, consequently, the tendency to form blisters. 


Transforming Silver Deposits into Chloride 


To remove yellow stairs from negatives, as 
recently recommended by L. Betitsky, is nothing 
new. A method of using potassium bichromate 
and hydrochloric acid for the same purpose, and as 
a tonirg bath for bromide of silver, gelatine emul- 
sion plates has been recommended by Eder and 


HOSE of our readers who are interested in the 
oil on the 
nited States 
Hydrographic Office has been collecting data to 
determine under what circumstances its use is most 
efficacious in diminishing the danger of breaking 
seas during gales of wind. Masters of vessels are 
requested to make experiments in this matter when- 
ever the opportunity occurs, and report the results 
to one of the Branch Hydrographic Offices, or 
directly to the Central Office at Washington. When 
sufficient data have been collected a pamphlet will 
be issued giving such directions in regard to the 
use of oil as the common ga adr of seamen may 
accounts 


ss. Sacrobosco, reports using oil in 1880, and twice 
during the month of February, 1885. In each instance, 
after getting his ship before the wind, he put over 


engines were slowed so as not to lose too much to 
leeward, and it was proved clearly that with the 
use of oil it was not necessary to run as fast as is 
generally supposed. Captain Smith, of the English 
barque Emma, used refined petroleum during the gale 
in which his vessel was abandoned. He found it 


long as it lasted. Captain Geddes, of the s.s. Erato 


as they prevented the seas from boarding the 


vessel. Captain Mumford, of the British s.s. North 
Anglia, in October, 1884, during a hurricane 
had his main wheel gear carried away, and 
was obliged to steer aft. After the men had been 
washed away several times, he tried oil and had no 
further trouble. Again, in February, 1885, while 
hove-to, he poured oil through a pipe on each side 
of the forecastle. Oakum was put loosely into the 
pipes to prevent the oil running too quickly. After 
commencing the oil no dangerous water was 
shipped. Mr. G. Foster Howell, of New Yor 
sends a very interesting account of the use of 
while off the Horn in the ship Caralier in 1876. 
The ship had been run too long, and heavy seas 
were constantly boarding her. At last one more 
powerful than the rest rushed upon her with awful 
violence and started the deck. At the writer's sug- 
gestion oil bags were towed overboard with about 
25ft. of line, one on each quarter and one amid- 
ships. No sooner had the oil commenced to leak 
than the sea ceased to boil and rage, and the waves 
became so harmless that they no longer broke 
upon us.” 


SCIENTIFIC NEWS. 


— — 


| ira Dun Echt Circular, No. 94, we learn 

that a new comot was discovered by Mr. 
E. E. Barnard, of the Vanderbilt Observatory, 
Nashville, Tennessee, on July 7. The comet was 
observed at Harvard College on July 9, 17h. 
17m. 31s., G.M.T., when it had R.A. 17h. lim. 
48˙48., and S. Dec. 6° 1’ 8’. The daily motion 
was — 2m. in R.A. and 35’ towards the South. 
It is described as not more than 1’ in diameter, 
llth mag., or fainter, and as having some central 
condensation, but no tail. The comet was 
sought at most European observatories on 
Saturday and Sunday evenings ; but the only 
observation of which intelligence has been re- 
ceived was made at the Strasburg Observatory 
57 minutes after midnight on Saturday, the ob- 
served place being R.A. 17h. 14m. 24 J8., N. P. D. 
97 9' 31”. At Greenwich the comet was traced 
with the help of the 121in. equatorial about 
10h, 30m. on Saturday, but clouds intervened 
before an observation could be secured. 


Prof. Adams's report to the Senate of Cam- 
bridge University was issued last week, and shows 
that a large amount of routine work and many 
special observations have been undertaken during 
the year ending May 26th. The observations of 
Clock Stars and those of Polaris are completely 
reduced, and the mean places for January lst 
obtained up to the end of 1884. The true appa- 
rent place of all the other stars observed in 1884 
is also obtained both in R.A. and N. P. D. As 
regards the observations of former years :— The 
mean R.A. and N.P.D. of the Zone Stars are 
obtained up to December 12, 1877, and the true 
apparent R.A. and N.P.D. to the end of 1882, 
and the reductions are far advanced in 1883. The 
reductions from mean to apparent place at date 
are calculated to the end of 1882. The means of 
transits and microscope readings are deduced up 
to the present time. ‘The intervals of R.A. wires 
used in the reductions for 1554 were obtained from 
63 observations of Polaris made 1554, January 
18—July 10 (1). by taking the mean af the in- 
tervals for Polaris and tho mean of the declina- 
tions, and using the formula sin. E = sin. P cos. C; 
(2) by deducing the equatorial intervals from 
each individual observation, and taking the mean 
of the results. The intervals by the two methods 
almost exactly agreed. 


Nos. 2665-6 of the Astronomische Nachrichten 
contain a complete list of recent determinations 
of cometary orbits-by Prof J. G. Galle. it 
appears that five comets passed perihelion in 
1880. eight in 1881, three in 1882, two in 1883, 
and three in 1884. 


It is rumoured that the professorship of 
biology at South Kensington, resigned by Prof. 
Huxley, will be superseded by the creation of 
two lectureships of £300 a year cach. 


Dr. Boverton Redwood, retired as Emeritus 
Professor of Chemistry to the Pharmaceutical 
Society, has been succeeded by Mr. W. Dunstan, 
of the University Museum, Oxford, as professor 
of chemistry. 


Mr. E. Thurston, curator of King's College 
Anatomical Museum, has been appointed director 
of the Central Museum at Madras. 


The excursion of the Geologists’ Association 
will this year be to Belgium, the members meet- 


ing in Brussels on August 10, and proceeding 
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the same evening to Charleroi. M. Ed. Dupont, 


Prof. A. Renard, Dr. E. Purves, and Prof. J. 
Gosselet will act as guides.. The excursion will 
last five days. ; 


The Essex Field Club is desirous of founding 
a local museum, and proposed to establish it in 
Queen Elizabeth’s Lodge at Chingford; but a 
“high official of the Corporation” objected, and 
the club, which has done excellent work, espe- 
cially in connection with the natural history of 
the Forest, is in want of a suitable locale and a 
habitation for the collections, which would no 
doubt speedily increase if a museum were 
established. 


The study of natural science is prosecuted 
with vigour in New South Wales, and the Hon. 
William Macleay, a member of the senate of 
Sydney University, and president of the New 
South Wales Linnean Society, has established 
and endowed four fellowships of £400 a year 
each, forthe encouragement of study and research 
in natural science. The fellowships can be held 
only by graduates of the university who are with- 
out other lucrative employment, and are actively 
engaged in research, They are renewable 
annually, in order, we suppose, that the appoint- 
ment may approximate as nearly as possible to 
payment by resulta,” or, as has been suggested, 
to give “an opportunity for correcting any 
abuse.“ 

At the meeting of the Royal Society of South 
Australia, on June 2, Mr. W. Howchin, F. G. S., 
exhibited a specimen of Astrorhiza angulosa as a 
fossil found in the Miocene strata of Victoria. 
The specimen was stated to be of more than 
ordinary interest, inasmuch as it was the first in- 
stance in which the genus had been found in the 
fossil condition in the recent slate. The species 
submitted was very rare, having been hitherto 
known to occur only at two localities—one of 
these being at a Challenger station to the east of 
the Azores, at a depth of 1,000 fathoms; and the 
other at a point in the North Atlantic, dredged 
by the Porcupine, at 630 fathoms—where only a 
single specimen was taken. There are tive 
species in the genus, but with the exception of a 
single specimen of an allied species taken by the 
Challenger off the Cape of Good Hope, the genus 
is only known as a North Atlantic type. The 
05 discovered in the Victorian rocks is one of 

e rarest ; its occurrence, therefore, in the fossil 
condition in the Australian tertiaries is a matter 
of some interest. The speaker stated that his 
researches with regard to the microzoa of the 
Australian formation led him to believe that 
many of the rarer arenaceous forms of forami- 
nifera recently discovered in the deep seas, and 
which have been so beautifully illustrated b 
Mr. H. B. Brady in the “ Scientific Results of the 
Challenger Expedition,” occurred as fossils in 
Australian geology from the Cretaceous formation 
downwards, 


At the same meeting Mr. C. L. Wragge read 
a portion of his paper entitled “ Scientific Results 
of a Voyage in the Maronoa,’’ dealing with that 
part of the voyage between England and the 
uez Canal. Some singular facts in connection 
with winds and tides have been discovered by 
means of the bottles which Mr. Wragge threw 
overboard with requests for particulars of where 
they were found and when. 


Some important telephone experiments were 
made between Uxbridge and Liverpool last 
week, on one of the new lines of telegraph wire 
recently erected. The distance is about 200 
miles, and it was doubted whether satisfactory 
results could be obtained in this country over 
such a length of wire. The Gower-Bell trans- 
mitter was employed, and the tests applied satis- 
fied the experts that it would be possible to 
speak with sufficient clearness over double the 

istance. Two line wires wero used. 


Prof. E. Stebbing, of Paris, informs the 
British Journal of Photography that “a great 
hope is felt here that MM. Hembert and Henry 
have succeeded in a practical manner in produ- 
cing hydrogen from water by decomposing 
steam.” The latest experiments of these savants 
have, if seems, been highly satisfactory. Steam 
is generated, and it is then superheated to “ dis- 
sociation” by making it pass through a retort 
filled with incandescent coke. The steam 
is decomposed, and two gases are formed—hydro- 
gen and carbonic oxide—in equal volumes. This 
mixture passes into another red hot retort, where 
a jet of steam mixes with it, and acts upon the 
oxide of carbon, and transforms it into carbonic 


acid. The hydrogen produced by this second 
operation added to the other makes about 3,200 
cubic metres per ton of coke. The hydrogen is 
purified by passing it through lime-water—just, 
in fact, as is described in most textbooks of 
chemistry, the process being that of Deville and 
Debray, who seem to have been forgotten by their 
own countrymen, MM. Hembert and Henry. 
Prof. E. Stebbing thinks that, sooner or later, 
“ we shall have a purer and more uniform gas to 
light up our dwellings.” 


The Cunard liner Etruria has accomplished the 
quickest eastward passage of the Atlantic, 
having arrived off the Fastnet on Friday last 
in six days, seven hours, and forty minutes 
from New York. Unfortunately fog came on, 
and her time to Queenstown was six days thir- 
teen hours forty-five minutes. It is said to be 
the fastest passage on record to the Fastnet, but 
scarcely, we should think, comes up to expecta- 
tions. The Umbria and the Etruria ought both 
to do better than that. 


The Arawa, of the Shaw-Savill- Albion line, 
reached Plymouth last Sunday, thirty-six days 
seven hours out from Lyttelton, New Zealand— 
the fastest passage on record. This voyage is 
the quickest ever made round the world. The 
Arawa left Plymouth on March 28 and arrived 
in New Zealand on May 7 (40 days); she left 
Lyttelton on June 6 and made a splendid run of 
20 days to Rio, and having coaled, left again on 
June 27—the actual steaming time on the run 
home being only thirty-five days thirteen hours 
ten minutes. Her steaming time for the round 
voyage was 74 days 

A statue is to be erected in the Conservatoire 
des Arts et Métiers to Leblanc, the French 
chemist who introduced the soda process which 
bears his name. The pro has been a long 
time before the world; but by the aid of the 
principal soda makers of Belgium, Germany, 
and the United Kingdom, sufficient funds have 
at last been collected, and the statue will be 
placed near that of Denis Papin. 


Dr. G. Brown, of Edinburgh, in company with 
Drs, Roy and Sherrington, has left for Spain, to 
carry on further investigations upon the etiology 
of cholera, 

The fifty-second annual report of the Royal 
Cornwall Polytechnic Society is, as usual, full of 
a variety of useful notes on new inventions, to 
which prizes have been awarded, and of papers of 
special interest, mainly to miners. 

The South Wales Press announces the death 
in London of Mr. F. T. Williams, for 25 years 
manager of the lead and silver works, Llanelly, 
and of whom Col. Ross spoke in these columns 


y | recently ‘‘as am old Freiberg student, and a man 


of first-rate ability.” 


The Exploration of Africa.—Last week an 
address was delivered in the Merchants’ Hall, Edin- 
burgh, before the members of the Scotch Geogra- 
phical Society, by Mr. Henry O'Neill, Her Britannic 
Majesty's Consul at Mozambique, on the subject of 
African exploration. Sir Donald Currie occupied 
the chair. Mr. O'Neill, in the course of his address, 
said that the ground he had passed over in Africa 
had been done in 12 journeys, and had occupied 
nearly six years. He had covered about 4,000 miles, 
and nearly one-half of these had been over pre- 
viously unbroken ground. Briefly, the chief results 
of those journeys had been to open up three new 
routes between the Nyassa district and the coast : — 
1, between Mozambique and Lake Shirwa and 
Blantyre; (2) from Blantyre to the Portuguese 
coast settlements of Angoche and Parapato; (3) 
from Quillimane to Blantyre. The Nyassa might 
now be reached by the longest of the three routes 
opened up by him in 30 days, and that from Quilli- 
mane to Blant in 14. The country was well 
populated, food was fairly abundant, and the people 
were peaceable, helpful, and industrious, There was 
no reason whatever that any or all of the three routes 
he had laid down might not be 5 traversed 
by Europeans and become most valuable channels 
for the development of the trade and agricultural 
riches of the country. In his journeys he had been 
fortunate enough also to discover three minor 
lakes, one, Lake Lidedi, which was just south of 
the Rovuma, and close to the Lake Nangadi, of 
which Livingstone first heard as he passed up north 
of that river when upon his last travels. The 
others were Lakes Amaramba and Cheuta, which 
had their outlet in the River Lugenda. About 
5,000 observations had been taken by him to fix the 
positions of 57 of the most conspicuous points and 
principal features of the country, and nearly all 
these observations had been reported to be com- 

letely satisfactory by the scientific staff of the 
ndon Geographical Society. 


LETTERS TO THE EDITOR. 


— aee 


We do not hold ourselves responsible or the opiniones o 
eee e 1 — 
sommenioations should be drawn up as briefly as possible.) 
AU communications should be addressed to the EDITOR of 
he Mori Mzowanio, 332, Strand, W.C. 

An Cheques and F- fe Orders to be made payadie to 
J. Passmons Epwakrps. 


%% In order to facilitate reference, Oorresp when 
pare A pe oad tha Letter. as sell as the page 4 
which it appears. 

“I would have everyone write what he knows, and 
3 dut no more; and that not in this 
JJC 

rien 

Satara of such a person or such á fountain, that aa to 

other knows no more than what everybody does, 

and to keep a clutter with this little pittance of his, 
will to write the whole body of physicks a vice 
from whenoe great inconveniences dato their original.” 

—Montaigne’s Essays. l 

— 2. — 

THE POST OFFICE AND THE PRESS— 
MAKING HAZE WHILE THE SUN 
SHINES — LUNAR GLACIATION — 
MAGNETIO DECLINATION IN YORE- 
SHIRE — THE NEW TIME — THE 
“NAUTICAL ALMANAC ”—WHAT 18 
“ CREATION p — POWER FOR AN 
OPERA-GLASS. 


[24472.]—Aw idiotic pieco of Post Office red-tape 
has just been brought my notice in connection 
with these letters of mine. Being, of course, 
intended to be printed, they go by book post, under 

raph 2 of the regulations on page 3 of the 
“ Official Guide.“ I learn, however, from our 
editor, that, while they reach the office between 8 
and 9 a.m. on the Saturday morning if posted as 
letters with a penny stamp, they are delayed until 
noon if they oals bear a halfpenn one. Paragraph 
5 of the regulations to which I have just referred 
does say, it is true, When, owing to an unusually 
heavy influx of letters, books, &c., the transmission 
or delivery of the letters would be delayed if the 
whole mail were dealt with indiscriminately, book- 
packets may be kept back till the next despatch 
or delivery,” and it is not difficult to see that a 
number of octavo volumes weighing 3lb. or 80 a- 
ieco might delay the delivery. Why, though, a 
letter—for so it is—in an open envelope, weighin 
perhaps a quarter of an ounce, should be detained, 
simply because it legally has a halfpenny stamp 
instead of a penny one upon it, I wholly fail to see. 
I suspect that this is the doing of some under- 
strapper in the department, who thinks by such 
condinot to drive everybody into the use of penny 
stamps for literary -; much as some of the 
idiots of railway managers, in their frantic efforts to 
compel everyone to travel first-class, drive their 
customers out of the second—into the third! This 
most trumpery system of conferring a seeming boon 
with one hand, only to take it away with the other, 
is wholly unworthy of a Government office which 
is the source of a really considerable annual addi- 
tion to the revenue. 

Every one, and certainly eve 
be familiar with the fact that the odd and remark- 
able haze which has now i! aire y surrounded 
the sun for more than two years still persists; in 
fact, as I have said on a former occasion, the 
observer has only to hide the orb of the sun itself 
with his hand to see this strange pseudo-coronal 
glare in his immediate neighbourhood, and to note 
where the blue sky proper actually begins, and how 
comparatively is the line of demarcation. I 
am anxious to emphasise this because news reached 
Holland a week or two ago of a violent eruption of 
the volcano Smerdu in Java, and, in fact, of great 
volcanic disturbance over the whole of the west of 
that island; and that most valuable and trust- 
worthy body, the Krakatoa Committee” will 
almost certainly point to this circum-solar haze as 
the result of this last eruption. 

I may say, very briefly, with reference to letter 
24418 (p. 389) t I cannot myself understand 
aqueous vapour being transported by actual trans- 
lation. My own view is that if any heated lake or 
sea emitted steam, this would be diffused in the 
atmosphere generally, and by no means condensed 
and deposited in the form of snow or ice in the 
immediate neighbourhood of the point of its genesis. 
I shall be very curious to hear what Professor 
Darwin thinks of Mr. Peal’s theory. _ 

Premising that magnetic declination is an element 
not susceptible of rigid predication, I may say (in 
reply to query 56952, p. 397) that at Hull (the nearest 
point to Streetgate s station at which it has been 
determined) the needle at present points 18° 21 
west of north. In the year 1881 the magnetic 
declination was 18° 47’ in the same locality. 

I should like to make two remarks with refer- 
ence to letter 24445 (p. 411). The first is that I 
did not (loc cit.) adduce the case of the commence- 
ment and conclusion of á solar eclipse, before and 
after noon of the same civil day, as presenting any 


astronomer, must 
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special difficulty. All I did say (in reply to Mr. 
Hopkins), was that it was cognate with the one 
which exercised him in connection with the phe- 
nomena of Jupiter’s satellites. In the second place, 
Ihave never advocated the adoption of the new 
mode of reckoning time until the alteration 
shall have been made in the Nautical Almanac. 
The hideous muddle it would introduce into 
the calculations made by the Mercantile Marine 
would, in all human probability, lead to grave 
disaster. How far such alteration is probable Mr. 
Franks can judge as well as I can. No more con- 
servative institution exiets on the face of the earth 
than that which has its headquarters in Verulam- 
buildings. Look at the Tables of Jupiter’s 
Satellites, the grossly erroneous data given of the 
relative dimensions of the Saturnian System, and 
until quite recently) the Ephemerides of Uranus. 
hen very strong public pressure is applied from 
the outside somebody wakes up, and by the kind 
aid of the Americans, or the French, rectifies what 
as most glaring—and then goes fast sleep again. 

I cannot answer the query propounded by 
H. B. F.“ in letter 24452 (p. 412), for the simple 
but sufficient reason that I have not the most 
distant idea what selective creations’’ are. Your 
correspondent must forgive me for expressing the 
opinion that he uses the word“ creation,“ asa 
great many people employ the one electricity ’’— 
1.e., as & quasi-scientific way of hiding the fact 
that they know nothing at all about the 
phenomenon they adduce it to explain! Creation, 
if rigidly defined, means the bringing into exist- 
ence ex nihilo. A man does not create a new 
type of clock by adding a etriking-train to the 
going movement of anold one. Moreover, unlike 
H. B. F.,“ I do not profess to account for the 
first appearance of such abnormals.“ All I can cer- 
tainly predicate is that there seems to be a ten- 
dency to variation in Nature. Whence it arises, I 
am in humble ignorance. 

I reply to the question asked by Experience 
(letter 24462, p. 413) because it would be dis- 
courteous not to do so; but it really seems what 
our Roman Catholic brethren call ‘‘a work of 
supererogation to say that it is a most utter de- 
lusion that increase of power in an object-glass of 
given size can be obtained without sacrifice of light 
or field ’’—always, of course, supposing that (as 
Mr. Nelson points out in letter 24460) the emergent 

ncil is not bigger than the pupil of the eye. As 

or the power most suitable for opera- glasses, I 
regard 3 as ample, always supposing that you wish 
to get a general view of an actor or actress, and not 
to examine him—or her—piecemeal. For outdoor 
work, though, a higher power tells wonderfully. 


A Fellow of the Royal Astronomical Society. 


DOUBLE STARS-—36 OPEIUOZI-— 53 
OPEIUOCEI. 


(24473.J—Ir has long been known that 36 
‘Ophiuchi (itself a binary pair) is physically con- 
nected with 30 Scorpii, notwithstanding their im- 
mense distance, the large annual proper motion of 
both being about 1:230” in the direction of 203 Oe, 
and there is an intermediate star mentioned in 
„Celestial Objects,“ which was thought by Flam- 
marion to partake of the same proper motion. 
i have observed the group very ully durivg the 
past month, to determine this point if possible ; but 
cannot say the result is quite conclusive. There is 
a considerable discrepancy between the MS. and 
‘** Cycle ” diagrams of Smyth in 1835, Flammarion’s 
drawing in 1877, and the a t place of the 
star. Smyth represents it in 
diagram, from which it was written as decided] 
‘S. of the line joining 36 Ophiuchi and 30 Scorpii. 
Flammarion shows it in 1877 about 20’ N. of the 
line, and the present place of the star appears to be 
almost exactly between A of 36 Ophiuchi and 30 
‘Scorpii; if anything, a little N. It is difficult to 
understand how such a difference can have arisen, 
for the star is most conspicuous with 120, which 
includes the whole field, thus rendering comparison 
very easy ; it was rated at about llth mag. The 
star G discovered by Challis in 1839 is no longer in 
the place described in the Cycle, viz., where lines 
through A B—C D meet,” a change no doubt due 
to the proper motion of A B, and which would 
seem to indicate it is not connected with the 
system. There is a very faint star H a little 5. v., 
the stranger? S., which probably is one of the 
other stars referred to in Challis’s note in 1839. 
This would form an excellent point for a series of 
measures of the P. A. and Dist. of S, when any 
change (supposing 8 to be connected with 36) 
would speedily be detected. The following are 
some of the principal measures of the group :— 

AB = 202:0° 4% 
AC = 306 0° 198-1” 
A and 30 Scor. 750° 7252” 


C is about 8 mag., and D 10°5, S 10:3, G 10°8, and 
H 11:0 of 2.’s scale. There is also another glimpse 
star in the group, but it is too near the limit of my 
aperture to hold steadily. For the above measures 
aud tracings of Smyth’s and Flammarion's dia- 


4 
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grams, I am indebted to the kindness of Mr. Sadler, 
at whose suggestion the object was looked up; it 
requires very careful watching. and opportunities 
must not be lost, as its great S. declination renders 
it 5 liable to be obscured by mist and 
radiation from the earth. Since sending my note 
on 53 Ophiuchi, I find there is a slight error in it, 
the star mentioned as N. a little f.” being really 
n. p. 53. There are six more small stars in the field 
(found since the drawing was made), and a faint 
comes to C (the 8th mag.) at about 40+ constitut- 
ing it a double star in the same sense as 63 itself. 

Kenneth J. Tarrant. 

Letchford House, Pinner, 7th July. 


ErratTom.—I find in to-day’s issue that an error 
has been made in line 11, of letter 24440, which 
renders the sense rather obscure, a plus sign having 
been inserted instead of the word “and.” It 
should read ‘‘and s.p. AB at about 75" +.” 

Jay 10. K.J.T. 


DOUBLE STARS—TO MR. GAUDIBERT 
—THE TERRESTRIAL TELESCOPE. 


[24474.] — THE pair in Corona Borealis, you men- 
tion in letter 244 . 410, is apparently new, and 
is an interesting object. It is evidently Bode 

proximate place, brought 


(Lalande 28500), and its a 
up from Weisses Bessel to the commencement of 


the present year, is 
XVh. 31m. 51s. + 36˙65˙3˙ 


It is rated 7°5 mag. by Argelander in the Darch- 
musterung, and the mean of Bessel’s two obser- 
vations gives the sime value; Bode and Lalande 
call it 7 mag. It is strange that so ot a pair 
was missed at Dorpat and Palkova, and by modern 
double-star observers. Have you not rather over- 
rated the brightness of A, as the star does not 
ap in any naked-eye catalogue? I have 
endeavoured to find some recent meridian observa- 
tion of it, for the se of ascertaining its proper 
motion, if any exists, but have failed to find any 
modern determination of its place in soy prominin 
catalogue. There is a little difference between the 
respective declinations of Lalande and Bessel, but 

robably no ter than would be accounted for 
by the probable errors of the two catalogues. The 
pair Z. 1959 : 8:7, N 241°1°: 1:7”, is Im. 358. 
preceding, and 1° south of your pair. 

The following are some of the most recent obser- 
vations of the stars you mention :— 


č Boötis. Eng. 300 9°: 0-670" (seven nights): 
883-3 


9, 
0 


e Cycle“ and MS. 1883 


n Coronæ. 173°9° : 0°61", 1885.5; calculated 
from Doberck’s elements. 

Gl. 435 (O. 3. 273). De. 110 6°: 1:0": 18711; 
distance increasing. 

Gl. 487 (L. 1944). Hall 333 9° : 1:25" : 1879-5. 
i Gl. 488 (O. L. 296). Seagrave 312 5°: 1:47": 
882-4. 

Gl. 510. (O. C. 306). De. oblong in 60°, but not 
easily measurable. 1865. 


Gl. 522. (x. 2049). Distance constant at 1:1”. 
Gl. 525. (O. Z. 313). Pe. 151:6°: 0:99" : 1883-5. 
Gl. 530. (O. L. 315) BB. 166°4° : 0 97“: 1881-6; 


Pe. 161°7° : 1 00“: 1883°5. 

Gl. 536. (O. L. 321). Probably no change since 
O. T. “'s measures in 1848. 

Gl. 566. (O. L. 338). Pe. 20.1“: 0:62”: 1883-5. 

Gl. 672. (2%. 2275). De. L'Angolo di L. cor- 
risponde, ma la coppia non è misurabile.” 1866. 


Gl. 494. (O. E. 298). Schiaparelli’s angle agrees 
well with the one computed from Dolgorukow's 
elements for that epoch, but, of course, the angle is 
not 7˙5⁵ now. It is not 130° either, in which direc- 
tion you observed the doubtful elongation. You 
showed this object again, with higher powers than 


370 or 208. 


You will find the following pairs in Cygnus 
beautiful objects, and fair tests of the defining 
power of your telescope and eye on moderately close 
unequal pairs. All the small companions seemed 
blue (in two cases deep blue) to me some ten years 
ago when I looked at them, but I have not seen 


We 
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them since. The places are for 1880, and the stars 
are prominent ones, though not in Webb. The 
mags. are in L. 's scale :— 

B. A. C. 6959 Cygni. (A. C. 17). XXb. 9m. 
10s. + 51° 6’. 6-0, 11-0. 

60 Cygni. (O. L. 426). XXb. 57m. Os. + 45°41’. 


5:4, 9-4. 

44 Cygni. (A. C. 18). XXb. 26m. 268. + 36° 32. 
6 3, 11 0. 

75 Cygni. (A. C. 20). XXIh. 36m. 283. + 42 43. 


is A 1678. 


5˙2, 10°65. A distant 9 mag. 
(J. 167). XXt. 31m. ls. 


P. XXI. 215 Cygni. 
+ 29°31’. 7:0, 11°3. 

The distance of the widest pair of the five, 
B.A.C. 6959, is only 4:0". The pair of somewhat 
similar character (Dawes 13), alluded to in 
„Celestial Objects under the head of ó Cygni, is 
12’ south, and not north of that pair, as printed. It 
is 16 seconds of time preceding ò. a 

Mr. Nelson, ‘‘ Montmartre,’’ and others, writing 
about the aperture of telescopes for use, 
will find a short article by Prof. Holden on the 
„Light of Telescopes used as Night-glasses,” in 
the American Journal of Science and Arts for 
August, 1881, of interest. It refers to some ob- 
servations on distant terrestrial objects made with 
the 15}in. refractor of 20it. focus in twilight and by 
night. H. Sadler. 


THE DAYLIGHT OOOULTATION OF 
ALDEBARAN. 


24475.]— THIS. occurrence was observed here 
under the most favourable conditions; the sky was 
almost cloudless, and the sun shone with all its 
summer brilliancy. Aldebaran was bright and 
clear, and the moon’s limb well defined, the star 
being snuffed out instantaneously without the least 
hanging on the limb or lingering light. At the re- 

ce, the moon’s dark limb was invisible, but 
thedriving clock carried the telescope steadily during 
the interval, and the star flashed out near the centre 
of the field, shining at once with its accustomed 
brilliancy. The power used was 64 on the 6ʻñ in. 
Merz achromatic telescope and the times as taken 
by the sidereal chronometer by Dent sai 
. m. 8. 
1885. July 9th. Disappearance 6 20 25 
Reappearance 7 9 44 
The chronometer error had been determined by 
star trans its the previous evening. 
O. Grover, 1 eae to C. E. Peek, 
A 


A., F. R. A. S. 
Rousdon Observatory, Lyme Negis, Dorset. 


I24473.J— TR occultation of Aldebaran by the 
moon in the forenoon of the 9th inst. was well 
seen here in bright sunlight. The sky was very 
clear, and about 11 a.m. I observed Aldebaran 
shining brightly near the illuminated edge of the 
waning moon, which had southed at 9h. lim. a.m. 
The reddish-colour of Aldebaran was very notice- 
able, and, as the moon approached the star, the 
latter appeared more brilliant by com on—it 
disappeared instantly on contact. There did not 
seem to me to be any projection on the moons 
disc, as is said to have occurred previously. Time 
of disa rance at Greenwich stated to be 
llh. 23m. 26s. The dark portion of the moon 
was quite invisible; but using a somewhat low- 
power eyepiece, I had no difficulty in placing 
the estimated position of emersion in the centre 
of the field of view, shortly before the calculated 
time, and had the satisfaction of noting the eudden 
reappearance of the star. Telescope used: A 6}in. 
Calver, silver-on-glass, with an eyepiece of & 
power of 60. A. H. 8. 

Southampton, July 10. 


100 TO THE INCH ON TELESCOPES 


[24477.] — THERE seems a veritable paradox 
about telescope powers. Bearing in mind the con- 
ventional 100 toy the inch, we yet know that 
Herschel applied to his 6jiu. reflector powers 45 
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great as 6,000 -nearly ten times the limit by the 
rule just referred to. Kitchener, in his Companion 
to the Telescope,“ which I have by. me, speaks of 
some reflectors of bis, 7in. iu aperture, magnify- 
ing from 60 to 2,000 times.“ Further on he relates 
an observation of Polaris through a 3fin. o.g. with 
porn upto 700, and even 1,123, and with the 
tter ‘“‘ the small star was still visible.“ Advising 
students as to a battery of powers for a 21in. o g., 
he mentions 300 for close doubles, and says that an 
optician made him one of 425, with the performance 
of which he was quite satisfied. ere there 
giants in those days,” or what is the explana- 
tion? I appeal to “F.R.A S.” and Mr. Franks. 
Arthur Mee. 


100 TO THE INCH.—TO MR. SADLER. 


_ (24478.]—ALLow me a few words of explanation 
in reply to those correspondents who are at issue 
with me on the question of 100 to the inch of aper- 
ture. To begin with, I never said that my illustra- 
tion was intended for planets, or other objects 
having a sensible disc—indeed, I should bave 
thought that, in speaking of 100 o the inch, no one 
would have supposed it to be meant for anything 
but stars. Confined to the latter objects, my re- 
marks were justified by the facts of the case. And, 
with regard to what An F. R. A. S.“ says con- 
cerning a 22 in.—on which he frequently uses more 
than 100 to the inch on lunar craters, Saturn’s ring, 
&c.—well, all I can say is, I should like to see 
Saturn with such a miraculous glass. I have a 
lingering suspicion that with such an abnormal 


DauN n ower and so little light, I should see 
no detail af All. ght, 


I am obliged to Mr. Sadler for his remarks on the 
red star B. Add 27. As themags. of 10,11, and 12 
Gem. are all below 6 in the B.A.C., they were not 
included in my observations during 1877-8., I find 
an entry, however, of B. 607 y xxii. 36) Lacertæ, 
as followe :—‘‘ Oct. 17, 1877 : 56m. : bright yellow: 
< 1 Lacertæ.” I fancy that a*Cancri was added 
by Mr. Sadler himself in the appendix to Cel. 
Objects”’; and, therefore, in reading the proof, I 
should take his accuracy in such matters for 
granted. The date of my observation of 70 
Ophiuchi, mentioned in Cel. Objects,“ is July 
29, 1876, with 5in. o.g. A recent observation of the 
same object was made on June 3, 1885, with the 
i1jin. speculum, thus: — 70 T yel., deeper 
gel. : ang. lat. 40° +: very neat.” 


W. 8. Franks. 


0 CEPHEI—VEGA. 


[24479 .]—I Ax indebted to Mr. Sadler for kind 
answers to inquiries so long since as December 6 
1884. Will he please accept my best thanks, an 
may I now beg a little more information from him? 

oͤ er ae aaa field, as seen with a power of 60 
on a 3in. Wray, presents a most interesting view. 
I am not, E 5 80 1 75 with the 
primary air (thoug elestial Obj says, 

: eepecially fine, somewhat like B Cygan 2 as with 
e 


tho coarse n.p. triple, shown ollowing 


a5 5 
a Pi Ce N 
Fi yY 4 N 
e c^ x 
jx pa \ 
H 2? \ 
1 \ 
\ 
\ : 8 
\ 
` 
* 
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I should be very much obliged to Mr. Sadler if 
he would kiadly give me some details of this n p. 
triple from the list of Herschel or Struve, the mag- 
nitudes, P.A., and distanoes. 

Vega.—I believe Mr. Sadler is of opinion that 
the comes 159° 43“ is variable. It seems tome more 
beeen now than the n,. and more distant one, 


I suppose, generally speaking, this latter is the 
lainer of the two; but with 240 on 3in. Wray the 


ormer one has of late seemed more distinct to me. 


bility 
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Am I in some error here, or is my observation worth | 60 Jeonis. Mr. Papin has drawn attention to the 
anything in corroborating the statement of varia- 
? i 95 the 140“ 40° comes variable too ? 


SUSPECTED VARIABLE STARS IN 


FIELD WITH B 464—8STAR MAGNI- 
&c., 
LEONIS—B 135-B 148-—B 437—B 448— 
$° AND v! CANORI-STARS IN FIELD 
WITH y LIBONIS- B 607—ALOOR. 

[24480.] - Ix the first place, I would like to 


TUDES — x., 


“B279 


sixth par., 


99 


3 
Ty 


ORIONIS — 60 


be allowed to correct two small misprints which 
have crept into letter 24390 (p. 364). In second 
par., line 8, B 212,” should be B 212” ; and in 
third line from end, 3 279” should be 


In speaking of the beautiful red star B 464, 


confirmed m 
made a roug 


numbered 1, 


beautiful 
further pertis 


u 


ul 


several smaller stars.” 
the 28th August last, I found that altho 
triangle was composed of seven stars, one of them 
was much fainter than the rest. 
situated in the south face of the triangle, and is the 
next star following B 464. On the 7th November I 
previous observation of this star, and 
sketch of the field. On the 9th ult. 
I saw the field again, and made the doltowing ough 
sketch. The stars are numbered in order of bri 
ness, 1 being B 464 itself. The stars which, so far as I 
can make out, make up the triangle, are those 
| „ 3, 4, 5, 6, 9 —for 8 is too far to the 
right to form part of the n f. face, and 7 is not in 
this triangle at all; 9 is the etar referred to above. 
It was found to be much fainter than an 
other stars; in fact, the triangle, the 
which was obvious when the field was looked 15 
was only made up of six stars. If Birmingham di 
not, which I do not very well see how he oould, 
reckon 8 as one of the triangle itself, and if the 
seventh star was 9, the latter must be variable, for 
it is in no sense one of the principal stars now. 
The star numbered 5 may also be variable, for I 
notice that in the sketch made on Nov. 7 last I 
have numbered it 3. Perhaps some of those who 
have made observations upon this exceeding] 
of etars may be able to furn 
ars. The whole region is well 


worthy observation. 


Mr. 


ersei, and the sus 


and another star by 
may, I think, be taken to an 
appears in the first paragraph of Mr. Espin's 
letter, assuming it not to be a misprint. He says, 
“ which is a bright 6:0.” The expression a bright 
6 magnitude” is quite correct, for the phrase 
‘ 6 mag.” is necessarily indefinite ; but there can 
be no such thing as a bright 6 0,“ or a ‘‘ faint 
has an exact and definite 


6:0” either, for “6:0?” 
o star rated ‘‘6 0” can besup to 


meaning. 


be brighter or fainter than another rated 


Birmingham says, ‘‘forme preceding angle of a 
beautiful triangle containing seven Lr) and 
464 on 


When observin 


cted confusion 
eis and Peirce. 


h the 
This star was 


ght- 


of the 
ure of 


Espin's letter in Ours for Jane 12 (24339, 
p. 322) is very interesting, and I would like to make 
one or two remarks upon it. Would Mr. 55 55 
ve some further particulars respecting Heis 121 


tween it 
Objection 
ression which 


unless the scales employed in the two estimates be 
different. Again, as to x! Orionis, I would like to 
know how Mr. Jackson made his observations, that 


he can 
place o 


ve them with such 
decimals. It wo 


would content themselves with 


ave an a 
only m 


recision to the second 
d be well if obeervers 


eading, for such 


ta 


Espin’s letter, and below, is the numeration in 
Proctor’s ‘ Atlas.” 
1883. Dec. 3 Orionis| 3:9 Conditions pretty 
„ „5 3 Ti „ 3˙9 good. 
99 9 3 ir 77 3˙8 
” ” 3 * ” 43 
9 99 3 * ” 4°5 
1884. Nov. 12 f r 1. „ |36 
1885. Jan. 11 — — 55 = 4 0) 
77 99 1 jr’ 77 4:9 ight orange. 
» „ Hj „ | 4:1 Light yellow. 
” ” ll jxt =, =| 38 Light yellow. 
” ” 11 |x » «=| 47 ite. 
” ” i 65 » 4˙8 
— Deep orange. 
„ „ 12 fr „ |37 Standard 7° Ori- 
TS „ 41 onis = 40. 
we „ 47 
* » 160 
mê 5'0 


The observations of magnitude were made 
lar opera-glass; those of colour always 
on zz in. 


mainl 
with 
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fact that the colour of this star is now no more than 

ellowish- white. I had intended to draw attention 

einer fact. The following are my observaticns of 
star. 


1883, February 18 43 a = 16 
1883, May 2. 41 4 214 


Of course, these observations are practically the 
same, the difference being due to difference in esti- 
mate of a, which headed each sequence. 


1883, May 26, 44 = 30 
1884, March 17, 4:2 ô = 30 
April 8, 
May 7, 


Straw colour. 
Yellowish. 
» May 9, 


1885, June 4, Yellowish. 


So far as these observations go, they show that 
60 Leonis has mot fluctuated iu light, for the dis- 
crepancies are apparent only, being due to differ- 
ences in rating of standards. I think the magnitude 
may be taken as 43. This is, practically, Argel- 
ander’s magnitude. Heis, however, gives 5 — 4. 
I may add, moreover, that Mr. Gage, in the L. A. S. 
Journal for January (p 61), calls it light yellow.“ 
B. 136. I observed this star on the 19th of 
February last, and noted it as deep red orange.“ 
B. 148. This is a very fine star, and is beautifully 
situated. I have the following observations of it: 


1884. April 13: Fine orange. 

1885. February 9: Fiery orange; a fine tint. 

B. 437. Speaking of this star, Mr. Espin says: 
“The star D.M. 24·3395˙ which Birmingham 
believes to be same as Secchi’s star.“ I do not 
find this identification in the Red Star Cata- 
logue’’; but as Birmingham in the magni- 
tude ’’ column assigns a mag. from“ D. M.,“ I pre- 
sume it is the mag. of D.M. + 24 3395 he has there 
given? If so, it may be noted that it is 7:6, thus 
agreeing with Mr. Espin’s 71, I suppose. 


43 3 = 29 


i 10 9 6 E 
P, 3. 4 F 
\ — „ 
5 
N 


Would Mr. Espin or Mr. Gore mind giving a 
little map whereby B 448 may be readily identified ? 
In Ours for June 27, 1884, I gave some ob- 
servations and 5 concerning ¢* and v! 
Caneri. ee the 7th of April last I observed them 


again. ¢?, I found the components to 
be . equal, if any difference, B the 
brighter.“ noerning vi I noted, At least one 
magnitude between the components. The colours 
differ. These observations practically agree with 
those I gave in my letter referred toabove. They 
are both beautiful objects. In Ours” for August 
15, 1884, Mr. Stanley Williams gives some obser- 
vations of his own, made with 5jin. Calver, on 
January 3, 1881, when B of ¢* Cancri was found to be 
0'1 brighter than A, and the components of vi were 
found to differ a magnitude; thus i 


; my 
own observations, and showing that the relations 


in brightness existing among these stars was the 
same in 1881 as it is now. Both of these pairs are 
interesting, and worthy of further observation. 
From the observations given in Celestial Objects,’’ 
it a that Struve found a difference of 0'6 
1826; but that Webb found them“ much less un- 
equal 1849, nearly equal 1856.” In the interval 
between 1849 and 1856, however, Dembowski 
had, in 1854, rated them as equal. Again, we find 
that while in 1871 and in 1874 Duner found “+ 0°1 
mag. difference ” ; in the year 1872 Webb 
found ‘‘} or 4 mag. difference between the 
components, with hie 94in. reflector. There is, 
therefore, good ground for thinking the stars which 
compri this pa to be variable in some way; but 
it may be noted, in addition, that in the observations 
iven in Celestial Objects, there is no word of 
(the 5 star) being tbe brighter. The 
observations as though A had always been 
found to have the e whereas B certainly, 
seems to be the brighter now. 

In “Ours” for Aug. 1, 1881, I drew attention 
to the two small stars p. in field with y Leonis. I 
there said that I had found C to be about 9 6 and 
D about 10°3, and that on March 31 Mr. Franks 
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had estimated them for me and made C 9:7 and D. 
10:5. In the E. M.“ for Aug. 16, Mr. Sadler 
ve a number of comparative estimates of 

o magnitudes of these stars, showing that they 
had been most variously estimated. C, he said, is 
9:2 in D. M., and D is 95. Of D he remarked that 
“ it was certainly not so low as 10°3 or 10˙5 in 1882 
and 1883, or in 1874—1877, according to my esti- 
mate.“ On May 11, when definition was pretty 
good, I examined these stars, using stops, and 
made C 9:7 and D 10:4 Arg. Perhaps some other 
observer can furnish notes on the magnitude of 
these stars. 

In reference to Mr. Gore’s very interesting note 
on B 607 (letter 24417, p. 388), I would like to 
know whether he has any other authority for the 
observation quoted from Burton, giving the magni- 
tude in 1876 as 7°5, beyond the entry in the Red- 
Star Catalogue ? I ask, for it seems to me to be 

ible that there is a misp int here in Birming- 

. The “ Red-Star Cat.” says Dublin Obs. : 
ned pean 1875, Sept. 11, orange, 5:4. Burton, 
1876, red, 7°5; Aug. 20, yellowish, 5; Oct. 10, 
yellow, 5:5.” It will thus be seen that the change 
of magnitude, if the star was ever really observed 
in 1876 by Burton as being 7 ö, must have been, at 
least, comparatively rapid; and that being so, it 
is strange that Birmingham does not draw attention 
to the circumstance. Neither in the text, on p. 297, 
nor in the list of stars to which, on the ground of 
their being perhaps variable, he would specially 
direct the attention of observers, which occurs 
on p. 300, does he mention No. 607. It is note- 
worthy, too, that although he points out on p. 300 
that variability was observed . . . by Mr. Burton 
in 502,’’ he does not say that he obeerved it in 607, 
though we might have expected that had Burton 
actually observed the variation mentioned under 
607, he would have drawn attention to it. Variabi- 
lity might certainly be, I think, inferred from the 
statement quoted by Mr. Gore from Sir W. 
Herschel, and might be, perhaps even ought to be, 
also inferred from the observations of Secchi, given in 
Appendix I. to the Red Star Catalogue.“ These 
observations of Secchi’s strongly suggest variability 
in the spectrum as well. B 607 isa beautiful star 
in colour. The following are the only two obser- 
vations of it of my own I can find: — 


1884, Sept. 21 ...... Ruddy gold. 
» Nov. 27 Orange; in moonlight. 


I would like to direct attention to Alcor, for it 
seems to me to be unusually bright at present. I 
had observed it on previous occasions to be 
about: 4:6 or so; but I thought the other 
night that it could not be much less than 4:0, 
and last night (8th July) I compared it— 
but se, though, I must say — with X 
Boötis, which star I have found constant at 4:0, 
and made it 4:3. That Alcor must be at present a 
8 brighter than it was once, must be, I 
think, taken as certain; but I have a fancy that 
its N brightness is not constant, but subject 
to fluctuations. 

Allow me to thank Messrs. Sadler and Tarraut 
for the large amount of information they supply in 
answer to my queries in letter 24390 (p. 364), in 
to-day’s “E.M.” Mr. Sadler will see from par. 1 
above that I did write B.,“ and not G.“ I 
must say, however, that I have often thought that 
. 8 is an inconvenient symbol to adopt for 
„Burnham,“ and that it would be much better to 
always employ the contraction Bu“ used by the 
late We 


eee@ove 


ebb throughout the whole of Celestial 
S. Maitland Baird Gemmill. 


ASTRONOMICAL. 


[24481.]—I THINK we may accept it as a fact 
that an elongation of y Corone exists towards 135° 
or 140°, since independent measures by M. Gaudi- 
bert, Mr. Tarrant, and myself all give the same 
angle, but the elongation is very slight, and I am 
told the present distance is less than 0:3”. 

I think “ M. G.“ (24439) will find his measure of 
n Corone 5° too large. 70 Ophiuchi I have measured 
twice as 280. 

Mr. Kershaw (24458) asks about paraffin covered 
vessels for silvering. My silvering vessel is made 
from a piece of plate glass with a glass ring cut 
from a glass shade upon it. This ring is about 2in. 
deep and is united to the slab of plate by brushing 
hot paraffin wax round. I have noticed that less 
silver deposits upon the wax than upon the glass, 
and have not noticed it affect the film in any way. 
An ordinary wax candle melted down seems to do 
just as well as pure pars ffia. 

Mr. Franks, letter 21459, in remarking that while 
a Ain. o.g. with a power of 200 gives a brilliant 
image of Jupiter, I have never seen a 2in. yet 
that I should care to observe the planet with when 
charged with a power of 100,” forgets that a 2in. 
does not collect enough light to make the features 
of Jupiter observable at all. He is also accustomed 
to a much larger aperture, and therefore dissatisfied 
with small instruments. But evidently the first 
necessity of the case in any comparison is that the in- 
strument shall not be too small to show anything. It 


is not the comparative quantity of light, but the total 
quantily that is in question here. 4in. may, with 
a power of 200, showa lunar crater distinctly, while 
a Zin. with 100 fails to show any crater at all. Does 
this prove that the 200 on 4in. is borne better than 
100 on 2in.? I think not. It only proves tbat the 
total amount of light collected by Zin. is insufficient 
to affect the retina. If we look at a bright star 
with a faint companion, the disc of the larger star 
will be as sharp and well defined with 200 on a 
2in. as with 400 on a 4in.; but the faint comes 
visible in the one is invisible in the other, not from 
want of proportionate, but for want of absolute, 
power. Again, when Mr. Franks asks if a 26io. 
would bear 1,300 diameters on Jupiter, and opines 
it would result in a ‘‘ fearful and wonderful illus- 
tration of what the atmosphere can do in setting 
optical theories at defiance,” does he not see he is 
discussing an entirely different question? That our 
atmosphere might render such a power useless may 
be quite true without affecting the truth of optical 
theories in any manner. His first proposition relates 
to the comparative light; but this is a question of 
the comparative effect of atmospheric disturbances 
on various apertures. 

I think he will see there is an inherent defect in 
his quotation from his private correspondent. He, 
in effect, says that the brightness of the object will 
be the same in a 2in. with a powerof 100 and a din. 
with 200. If this were correct, it would goto prove 
that a faint comes would be just as easily seen in 
one telescope as another, provided proportional 
powers were used. I am sure I need not waste 
space in refuting this, although Mr. Franks has 
inconsiderately indorsed it. 

It isthe total quantity of light collected that 
enters into this question. Again, and as in the 
larger instrument, the actual image of any point is 
identical in size with corresponding powers (that is 
the image of a point in a 4in. with 200 is exactly the 
size of image in a 2in. with 100), then, as the 4in. 
collects four times the quantity of light, aud delivers 
it in the same space, the image in the 4in. is four 
times brighter than inthe 2in. This is just as true 
of any larger aperture. 

With regard to the question he puts further, I 
should regard the failure of a 26in. to stand 1300 on 
a steady night as a proof it was defective. I have 
found a Yin. stand 900 easily enough on stars, and 
600 on planets. E. Holmes. 


HIGH-POWER GLASSES. 


. IR ETW to E. C. J.“ (24461), the 
difficulties raised by the A. and N. Stores are now 
surmounted as regards non-members. I had to go 
myself for a 7-power glass for another “E. M.” 
reader since Dr. Dickson’s, and when there I saw 
another 7-power which yet another reader had 
succeeded in ordering to his special width of 65mm. 
in aluminium, but which the authorities had since 
refused to deliver to him. To stop this I wrote, 
acting on the Editor’s late suggestion, to Mr. 
William Whiteley, of Westbourne Grove, who has 
conse quently to-day agreed to order samples of 4, 
7, and 10-power glasses from the maker in Paris, 
and to execute orders for the same to all applicants, 
at the same prices as those already quoted by the 
A. and N. Stores. Answering E. C. J.,“ why 10- 
power should be so much more costly than 7, ten 
diameters cannot be achieved under a focal length 
of l0jin.; this will not allow Jess than 8}in. as 
length closed, unless double draws are resorted to, 
which is bad in principle. Hence the amount of 
material needed. Then the object-glasses are 2zin. 
aperture. It is a really valuable instrument. The 

8 in their cells weigh 90z. out of the total 
weight 200z. Substituting brass for aluminium 
would greatly decrease the price, but increase the 
weight. For some years these glasses cost £12, and 
it was onlyon my holding out prospects of the 
present demand that the maker went afresh iuto 
the figures, and reduced the tarif to the 

resent price, 18ls. “E. C. J.“ also asks 
if it is not the fact that all glasses are made 
in France? I believe he is right in his assumption. 
Itis not disputed that all the aluminium work is 
done in France exclusively, and the efforts to assert 
that soi-disant English glasses are made in England 
are feeble, and I doubt if they would stand cross- 
examination. I regret it is so. I would much 
prefer to see both the lene trade and the aluminium 
trade established and prospering in England for 
England’s sake. Till then the best thing for Eng- 
land is to supply her with the best French-made 
glasses, on the best terms attainable to leave the 
Paris maker his fair profit and the London agent 
his fair commission. In this matter I have not 
interfered: the prices quoted include everything 
they asked for. 

I hardly know whether Experience expects 
replies to his questions (24462), for they are so 
self-evident. e reads of my taking the bin. 
telescope and 10-power Galilean to Albert Hall to 
try their respective capabilities, and that at 5 p.m. 
by daylight the former could hardly distinguish 
features across the hall, while after night came on, 
and the evening performance was conducted before 
6,000 spectators by gaslight, ‘‘the telescope could 


show nothing, while the 10-power showed every. 
thing equally well as by day.” To this he asks, 
„What can Montmartre’ mean? 

Then he proposes to ask whether increase of 

wer can obtained without any sacrifice of 
ight or feld? -a question which is itself a oons 
tradiction in terms as regards field. (Mr. E.M. 
Nelson, in our current issue, 24460, brings the 
weight of his opinion to the effect that there is no 
loss of light in a 10- power on a 2in. aperture.) The 
one contention of the supporters of the high-power 
glassés is, that it is common sense and sound prac» 
tical wisdom to exchange the useless excess of field 
with low power—which has so long been pressed 
upon the market— for the more effective and useful 
high-power, combined with the correspondingly 
smaller field, which are the raisons d’être of 
4, 7, and 10-power glasses having been designed 
and advocated. 

I have no doubt that for years past the glas- 
using portion of the community have been 
about with them a needlees excess in size, weigh 
and cost in glasses, which is now destined to be 
revolutionised by the introduction of the preseat 
choice of instruments, each of which represents the 
maximum of effectiveness attainable for its 
at, apparently, from a half to a third of the 
of the old stocks. Montmartre. 


(24483. RxrIrIxd to our two correspondents, 
Dr. G. Dickson, of Edinboro’ (24436), and G. R 
Baker (24437), I despatched the former a 7-power 
at 39s., in brass (the superior article at 56s. was 
a fiction—there is nothing better made), and I can 
assure the latter that the fears he expresses about 
the high-power glasses are unfounded. I used my- 
self to have what he terms ‘‘a battery of twelve 
or fourteen glasses of all makes, but the last ten 
years’ experience taught me that the high powers 
are worth all the rest put together, and I have 
given away all the low powers except one, which I 
eep for sweeping the skies. The 4-power for the 
ticket pocket companion, the 7 for ordinary theatres 
and concert rooms, and the 10 for outdoor work, 
the Albert Hall, and Hippodrome form, I find as 
complete a range as can be desired for all purposes. 
Although I have no acquaintance with those occu- 

tions myself, I also know that the 10-power has 
Deen purchased for use with satisfaction in yacht- 
ing, duck shocting, and racing. Neither do the 
fears Mr. G. R. Baker expresses conform with 
verdict of the actual purchasers— Which I have 
received, and with which I am delighted 15 
„What I have been wanting for years past 1 
am of your way of thinking—power first, light 
next, field last The writers who say people do 
not want to see too much talk bosh; people want 
to see all they can.” These are the types of the 
remarks of the possessors of the high-power 
glasses. One of our readers—not Baker—who also 
went to Paris a few days ago, selecting his 7-power 
personally at the makers, actually defrayed his 
first-class fares and bill nt the Grand Hotel out of 
the difference saved between the cost of the 7- 
power so acquired (though he paid London agency 

rice for it) and that of the 6-power offered by the 
English advertisers in London! His verdict was 
“ Greatly pleased, the most powerful yet made, for 
I know those offered by the London firms well. 


Dr. Dickson writes to-day from Edinboro’: 
„The 7-power sent has excellent definition, reason- 
able light, and good achromatism. As to aperture, 
it should not be complained of when put beside the 
great advantage of high power. I tried it against 
a large aperture glass, and could read print dis- 
tinctly at double the distance with it. I also tried 
it from Arthur's seat last evening, and, although 
hazy, could make out the French flag of a ves 
five miles away. Accept best thanks for putting 
in my way what I have sought for for years. 
Such expressions as these make me feel - thanks to 
the E. M.””—as comfortable as the party who 
made two blades of grass to grow where but one 
grew before.” Montmartre. 


PIANOS AND THEIR SHAPH. 


24484.]J— S0 much has been said about the 
mechanism of the pianoforte in these pages, and 80 
much benefit has resulted, that I crave a word or 
two on the subject of the form of the instrument. 
Tue ordinary upright piano, as made at present, is 
the most hideous thing in a room, and if we try to 
get anything of decent design we have to pay prices 
far beyond the means of common people. Is there 
any reason why pianos should still beso ugly? Why 
cannot Mr. Davies, for instance, who makes such 
good cheap pianos, make us one like the piano I saw 
recently on view in Old London” at the Inventions 
in the room furnished by the Century Guild? 
I wish we had a little more about art occasionally 
in Ours.“ We have become emancipated from 
the thraldrom of the upholsterer to the benefit of 
our pockets and the gratification of our sense of 
the beautiful; but the pianoforte is still a terrible 
nuisance in a room furnished with any pretensions 
to taste. Kappa 
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EXAMINATION OF MINERALS BEFORE THE BLOW IE. —II. 


[24485.] Bor No. 6.—Yellowish white, amorphous fragments; compact, but glittering—hard. 
Powder in B acid. (I.) Transparent ice-like mass, not (I.) An alkaline aluminoussilicate, with 
wholly dissolved. (2.) Green pyrochrome nearly large proportion of silica. (2.) 
ellowed. about 5 per cent. of soda. 
II. Added CoO. (1.) Cobalt borate nearly all dissolved to (1.) About 10 per cent. alkali (must be 
purple suffusion over the bead. potash also here). 
III. Added lime. (I.) Calcium borate balls decomposed in (1°) Not very much alumina. 
part, but milky matter not quite opaque. 
IV. Fragment fused easily before the pyrocone: Powdered, (I.) Large proportion of silica. No 
boiled, dried, and treated B.B. in phosphoboric acid. lime, iron, manganese, &. No 
(1.) Semi-transparcnt undissolved masa. No balls of necessity to try this mineral in P 
any kind. acid. 
: What Mineral is this? 
Box No. 7.—Compact, white, amorphous fragments, with vitreous lustre ; very hard (steel of penknife 
: ; left on its surface). 
I. Powder in B acid. (I.) Strong yellow p.c. from bottom of (I.) Large proportion of soda. (2.) An 
bead, and green p.c. completely yellowed. (2.) Ice- alkaline aluminous silicate. 
like mass dissolving. 
II. Added CoO. (1.) Great part of cobalt borate dissolved (I.) At least 10 per cent. soda. 
to purple suffusion. 
III. Added lime. (I.) Lime balls decomposed ; at first with (I.) Considerable proportion of alumina. 
curdy precipitate round them, then completely, to 
milk-white enamel bead. 
IV. Original powder in P acid. (I.) Transparent mass after (I.) Large proportion of silica. 
long treatment before pyrocone. 
(Did not try for lime, &c., as the mineral is evidently a relative of the preceding.) 


Box No. 8. (On opening this box I could see from the iridescent play of colours on some surfaces of 
the fragments, that the mineral is labradorite, and as I have found this out, and have already given a 
blowpipe analysis of that in E. M.’’—see ‘‘ Easy Lessons, &c.”—I pass it by, and take instead, a small 
Piece of a mineral inclosed in paper in the box, of which someone had sent me one or two small frag- 
ments) flesh-coloured, compact, amorphous, soft. 


I. Powder in B acid. (1.) Ice-like mass not soluble. (2.) (1.) Alkaline aluminous silicate with 
Yellow p.c. at first, but green p.c. not completely little alkali and much silica. (2.) 
yellowed. Under 6 per cent. soda. 

II. Added CoO. (1.) Cobalt borate balls scarcely purpled. (1.) Little alkali. 

III. Added lime. (1.) Only curdy precipitate round lime- (1.) Not much alumina. 
balls. Added equal parts of CaO and original powder. 8 Not much alumina; but allowing 
(2.) Only milky and opaque in part; but this bead for the state of the bead, I should 
had a trace of P. acid, derived from the wire in it. say about 16 or 16 per cent. 

IV. Fused, boiled, and dried powder in fresh B. acid. (I.) (I.) (I.) No lime, iron, &c' ; but I had 
Semitransparent fragments, some giving off faint very little of this mineral, wishing to 
milky streaks; no balls. retain parts, and was obliged to 

V. Added P. acid and fresh, boiled, &c., powder. (1.) Same fuse remains of original powder 
as before; no balls. made into paste, instead of a frag- 

es ment B.B. 
(Unsatisfactory ; but think Ican guess the mineral from these reactions, and its peculiar flesh colour.) 
; Box No. 9.—White, opaque, crystalline- fibrous: soft. 

I. Powder in B. acid. (I.) Transparent. icclike mass, dis- (I.) Alkaline alaminous silicate with 
solving to clear bead. (2.) Green p.c. completely considerable alkali. (2.) Over per 
yellowed. cent. of soda. 

II. Added CoO. (1.) Cobalt borate completely but not (1.) Over 10 per cent. alkali, but under 
rapidly dissolved to purple suffusiou ; not to a blue 20 per cent. 


IV. Added a mixture of equal parts of lime and original (1.) Considerable proportion of alumina. 
powder. (I.) Milk-white, opaque, enamel bead. 

IV. Powder of fused fragment (fused easily with strong red- (1.) Considerable proportion of silica, 
dish orange p.c.) boiled aud dried in phosphoboric with atrace (oue or two per cent.) 
acid; (I.) semitrausparent mass with one or two minute of lime; no iron, manganese, Kc. 


colourless balls. 
What Mineral is this? 


Box, No. 10.—Greenish grey, compact, amorphous; softish. 

I. Powder in B. acid. (1) Faint yellow p.c. at bottom of (I) (2.) Trace of soda, but presence of 
bead, but green p.c. unaltered after. (2) Rusty yellow considerable alkali, by which iron 
suffusion over whole bead, with black enamel over borate balls are dissolved to black 
wire. (3.) With much fresh B. acid and a trace more enamel, &c. (3.) Large proportion 
powder, many black opaque balls, surrounded by of iron. (4.) Either a large propor- 
yellow suffusion. (4.) Vesiculated, no ice-like mass tion of potash or less of some 
or fragments, but one or two larger transparent brown stronger alkali, not soda, a little 
balls, iron borate balls rapidly dissolving. - manganese. 

II. Added CoO. (1.) Cobalt borate balls, with little suffa- (I.) Cannot be potash, yet must be con- 
sion, and that pink, not purple. siderable alkali present to dissolve 
the iron borate. 
III. Added lime. (I.) Lime balls not decomposed, but take (I.) Either no alumina present or the 
up the CoO as transparent purple balls of cobalt- alkali must be Lithia, probably both. 
i a borate. Almost impossible to vesiculate the 


bead. 
IV. Splintery fragment before the pyrocone point. (I.) (1.) A little soda and more lithia, but 
Yellow p.c. but streaks of deep red; more red if the still not much of the latter. 
wick of a pyrological candle (!) is touched with the 
fragment, 

V. Boiled powder of the fused fragments, dried, and (I.) The whole mineral iron, with 
treated in fresh B acid bead. (I.) The whole (probably) largo proportion of 
powder, black opaque balls with streaks of cohering phosphoric acid; a little lithia, and 
5 forming afterwards a peculiar opal traces of soda and manganese. 

ead B. B. 

VI. Equal parts of boiled powder and lime added to V. (I.) Not much information from this re- 

(1) A large, black, opaque, conglomerated ball, like action, except the probable presence 


that afforded by Gayolinite to B acid. of magnesia. 
VII. Added powder of V.to fresh B acid bead containing a (1.) Iron protoxide with a little mag- 
large calcium borate ball. (l) Transparent green nesia. 
ball, opaque while hot. 


VIII. Added 1 pyrotungstate (1) (a) in excess to (I.) Large proportion of phosphoric 
bead I., B. B. (I.) A deep turquoise- blue, opaque acid. 
bead on cooling. 
It is pretty plain now what this mineral is. 


Notes. —a. This salt (an invaluable reagent for 
phosphoric acid) is thus made :—Fuse a portion of 
potassium carbonate, about the size of a large pea, on 
clean aluminium plate B B, and add tungatic acid (!) 
(a yellow powder sold cheaply in small bottles), 
untu all effervescence has ceased. The product, a 
greyish white mass, is broken into little pieces and 

ept for use in a small bottle; but I preter making 
it fresh and fresh, as above described. To use 


it, the supposed phosphate is first thoroughly dis- 
solved in a B acid bead B. B. by the employment of 
as little potash as possible (a mere trace is sufficient), 
so as retain a decidedly acid character in the bead. 
Potassium pyrotungstate is then fused with thie 
bead inside the point of the blue pyrocone; and if 
it is phosphatic in the least degree, it will turn a 
pale turquoise blue, and opaque on cooling: if very 
phosphatic, it will turn a deep blue. 


I discovered this test (it is said by some Iron- 
masters to be invaluable in detecting traces of 
phosphorus in iron, which is then said to be cold 
short’’) in 1874, by a careful perusal of Plattner’s 
celebrated ‘‘blowpipe tables (Probirkunst mit 
dem Lothrohre,”’ Ach Ed. 1865, p. 138). In them 
I saw, under the head of No. 33, Wolframsäure 
(tungstic acid), that that substance, added B. B. to 
borax, affords only a yellow bead; but when added 
to salt of phosphorus, a beautiful blue colour.“ 
Soda being common to both of these salts, it is 
evidently phosphoric acid which causes the blue 
colour. 


P.S —I feel much indebted to ‘*Ex-Black- 
smith ” and a Mineralogist ” for their kindness 
in noticing my work in the E. M.”; but I 
cannot look in the list of minerals yet to sce if 
they are right or wrong, because I should then 
be unable to help seeing the names of the rest; 
but I shall be able to ascertain the names after 
this lot, when I have somo remarks to make upon 
their remarks. W. A. Boss. 


FLAMES. 


(24486.]—TueE old theory as to the cause of 
luminosity in flames was that solid particles of 
carbon are deposited, and being heated to white- 
ness in burning hydrogen, emit light. In support 
of this theory was adduced the fact that gases, such 
as hydrogen, whose flames are incapable of deposit- 
ing solid particles, have but little luminosity when 
burnt ; and it was also argued that the soot formed 
on a cold surface held in a hydrocarbon flame is the 
solid carbon to the iucandescence of which the 
luminosity isdue. Hydrogen burning in oxygen 
yields water vapour whose density is only 9, and 
the flame, though very hot, is of feeble luminosity ; 
if the hydrogen be burnt in chlorine the density of 
the prodat of combustion is 18:25, and the flame, 
though probably lower in temperature, is much 
brighter. One of the most brilliant flames in 
existence, that of phosphorus burning in oxygen 
gas, certainly does not contain solid particles of any 
kind, for phosphoric anhydride is volatile at a 
temperature far below that of the flame; and the 
same remarks apply to the flame of arsenic burnin 
in oxygen, which is very luminous, although soli 
particles are out of the question. We thus see that 
we can have luminous flames without solid particles 
provided that the vapour density of the product 
combustion is high; in the case of arsenic the 
vapour density is 198, andin the case of phosphorus 
(probably) 142. We have now to inquire how this 
theory will fit with the phenomena presented by 
ordinary gas flames, Coal-gas is of low density, 
generally about eight or ten, and the flame is much 
more luminous than. would correspond to this 
density or to the density of the products of com- 
bustion. We know, however, that the ignition of 
gaseous hydrocarbons has the effect of causing the 
formation of compounds of higher molecular 
weight. If marsh gas be heated, part of it is con- 
verted into acetylene ; and, indeed, itis possible, by 
simply igniting, to pass from the lower members of 
the paraffins to the more complex molecules of the 
aromatic hydrocarbons. In an ordinary gas flame 
therefore, there are found hydrocarbons of great 
e whose vapours, intensely heated, emit 
ight. 


Soot, which was considered to be merely 


carbon, in reality always contains hydrogen, which 
cannot be removed by mere ignition, but only can 
be got rid of by heating to whiteness in a stream of 
chlorine. Soot is, in fact, a bydrocarbon of very 
high molecular weight, which is formed in the 
flame by the ignition of coal-gas, and which, as 
vapour in the flame, emits light. It may be asked 
Why, then, does it not volatilise again on ignition ? 
But these very heavy hydrocarbons will not 
volatilise twice. The tar in the hydraulic main of 
a gasworks has been distilled there, but it cannot 


again be completely sublimed. As a minor argu- 


ment against the existence of solid particles 
in a gas flame may be cited the transparency of the 
flame. A newspaper can easily be read through a 
flat flame, which would scarcely be possible were 
many solid particles present, but is quite compatible 
with the existence of incandescent vapour. Other 
things being equal, the hotter a flıme the greater is 
its luminosity ; but mere temperature in the absence 
of heavy vapours is useless. It is, huwever, pro- 
bable that each density has a certain temperature 
at which it becomes luminous. The solar promin- 
ences consist mainly of hydrogen, and are very 
luminous; but then their temperature is enormous, 
and far exceeds avy flame we can obtain. If air 
be admitted to the gas flame, as in the Bunsen- 
burner, then the combustion is so rapid that the 
formation of heavy hydro carbons cannot occur. 

and the luminosity vanishes, being then only tha 

due to the products of combustion—namely, steam 
and carbon dioxide. The temperature rises con- 
siderably, but not enough to render incandescent 
the light gases produced. 


W. John Grey F.0.8 : 
Newcastle-on-Tyne. Analytical Ghemist. 
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LIST OF TRAINS WITH A SPEED OF 50 MILES PER HOUR AND UPWARDS, 
TAKEN FROM JULY, 1885, BRADSHAW ARRANGED ACCORDING TO 


‘This brake is essentially automatic under all eqns 
tions. There is also an arrangement on each carris, 


automatic in action, for main the levers at 
COMPANIES. their most efficient angle, and perpetually ak 
24487. — up the wear of the 3 ay 3 — 
„%? ee a piae a eee 
Between E Time. Speed. Number of Trains. July 11. Nomen. 
ie — NEW TRAINS, &c. 
24489.) —Mn. LAWRENCE (letter 24468) is very 
Go, N. E. h. m. i 2 
Grantham and King's Cross. 1053 1 58 5305 2 Manchester expresses ee “the mark N. * are eel — — i at 
Hitahi ays a p rian k aa re re 50 53 2 8 e The distance from Willesden to Rugby is 77} miles, 
„„ eG 1 p not 78 miles, and consequently the speed of the run 
King's Cross and Grantham cannes 111 2 Pe 5 : give gues 3 referred to is below 53 miles per hour. 
8 express . 
Finsbury and Peterborough............ 7 91 125 | 52 1 Newspaper express The following are the mg Soe 1 i 
i „ r bo h 76 1 28 515 expresses speed of 53 miles and over. seen that 
King's oss and Peterborough ........ i ; 71 8 ex presse n daily at this * 1 
e aot l e express the G. W. 2314. i 
and Peterborough .......... 
Grantham and Doncaster.” EPT TET 50 59 512 1 Leeds express 
Peterburough and Hitchin ..........._ 44 52 514, | 1 Leeds express 2 | 
Peterborough and Doncaster 79 1 34 505; | 1 Leeds and York express a | T 13145 
Wakefield and Doncaster 19} | 22 5% | 3 Leeds and York expresses g | From » giit 
Aera aon lear i ETET 734 1 a a i l Coe 8 2 8 
ord and Gran Sr e | 
King’s Cross and Peterborough ETETEA 102 i t 5 A i E 8 1 York, 1 Scotch exprs) 7 ai -s 
Wakefield and Grantham (7 9 eds express „ tham .. King’s Cross 1051 1.58 58 60 
Doncaster and Granthamn .. 504 1 0 504, 2 Leeds expresses 7 Da i arraga Al Finsbury Pk.| 1.3 63.57 
Pain mad Derg Fy | | Sh | Rede EGW e png.) Ma 
—— ee eeaee k 8 52 è ] £ 
King's Crore and Peterborough D ; i 1 i 505 i l Leeds express 4. G. N. po * 9 ? S A 
Hitchin and Huntingdon KARADI orth express — — kP—.:ꝛñĩp——ðisð;l ͤ ͥ é 
Peterborough and Grantham eee 201 35 50 Leeds ex No. 1 is performed twice daily, 1.47 p.m. * 
{Peterborough and Hitchinn s....| 44 53 50 %% | 3 Leeds expresses 4.17 p.m.; No. 2, once—viz., at 4.34 p.m. ; No. 
Retford and Doncaster. 17 21 50 2 Leeds expresses is done three times (twice down and once up); and 
York and Grantham 6522 „„ „66 „„ „„ „6 „ 82 1 39 50 1 Scotch express No. 4, three times, all up. 
8 The number of train miles at 52 miles per hour 
12 and upwards are: — G. N., 686} miles; G. W., 309 
E. N. W. R. miles; L. and N. W., 77} miles (the run referred 
Willesden and Rugby ................ 77 1 28 5237 | 1 Manchester express to by Mr. Lawrence). None of the othe are 
Northampton and Willesden 60$ | 110 | 61% | 1 Irish Mail reach 62 per hour, ‘The beef ce Gee 
Rugb — Willesden ...... EET 79 1 32 5035 2 Birmingham expresses about 514. } 
Bletchley ee 36 42 513 1 North express Concerning No. 2 run above, it should be noticed 
Bleas ead ogee (ah rer 36 | | a3 | goby | 4 Manchester express ine ta deparan e e wy tice 6 
e ey an u ‚—H— —K,/%̃ : are e de 
N sa san drven and Wi K 604 1 12 507 2 Birmingham expresses allowed 3 À ; 
Rugby and Willesden ................. 774 1 33 50 4 Liverpool expresses The N.E.R. time bills with Bradshaw con- 
F cerning the a 24 mii wae dis 45 no 
14 The distance is miles; and ju 
Kettering and Nottingham ............ 713 1 0 514 4 Leeds and Sheffield expresses time allowed, I should fancy that a stop is made 
Kettering and Kentish Town .......... 371 1 22 5171 4 Leeds and Sheffield expresses on the way, though possibly not for the of 
Liverpool and Stockport 37 45 504 l Liverpool express the public, > 
P Mr. Lawrence would make a few — 
Total | 9 between King’s-cross and Grantham, he sip 
M.S. and L.R. soon find an explanation for the hitting of 
Manchester and Warrington TETTA 16 18 534 13 arrival time to such a nicety. The driver sim 
Manchester and Liverpool.. 34 40 51 6 ets two or three miles in hand, and then runs 
Manchester and Warrington .......... 16 19 50198 1 ast few miles Y $ P A 
a Undoubtedly, until recently, certain eng 
Total |20 the L. and N. W. did ekos 8 85 2 — 
G. WR. the same day, though whether this is s 
en ane ** ena e it " a 52% : 7 m and Zulu I cannot say. O. P. 
n and Swindon ...... TITTET 7 4 p u — ä — 
Bristol und 9 WW 880 44 52 5133" 3 Dutchman and Zulu 'S CROSS. 
Bristol and Tauntoen 8 44 61 | 62$} | 1 Down Zalu THE ACCIDENT AT KING N 
Bristol and Bath .?........ TTET 11 14 50% | 1 Up Dutchman 124490. WIII Mr. Stretton give such particu 
— as are available of the accident which occurred 
Total | 9 at King’s-cross the ed day, foe acne — 
N. E. tried to run up to the King's Gross (under 
i eien TT 53 5 up platform at the same time? I understand that 
R * ek A: e a Gre at Northern goods ran into a Midland pas- 
Grand Total . 95 


senger, both engines (fortunately) meeting where 
the lines converge. It is said that the signals were 
off“ for both trains, but all that is certain is 
that somebody blundered. If the signals were 
*‘ off’? for both lines, I would ask, Is there any 
difficulty in so arranging the levers that it would 
be impossible for the most careless eignalman to 
ut one signal off unless the other was on. 
he accident, fortunately, was unattended with 
any serious injury to passengers, the two engines 
obligingly coming together as before (p. 386, No. 
1032) ; But whose fault was it ? Nun. Dor. 


* One, the 5 p.m. from King’s Cross on Sundays. + One, the 8.20 p.m. from Peterborough on Sundays. 
One on Mondays and Wednesdays only. One on Thursdays only 


From this list it will be seen that the G. N. R. is working the brake in actual running, one for 
by far the fastest line in the kingdom. It has also releasing brake when required for shunting 
the longest run without stop ge. I hope we shall 


urposes. This latter is done by means of a manual 
hear no more about the Dute W fastest | lever on each carriage. If, however, this lever is 
train. . A. 


P. | accidentally left fastened, and the brake off, the 


driver can release it from the er gine, and thus work 
GRAVITY BRAKE. the brake as usual. 


24488.]—I SEND a short description of gravity| For taking off and working the brake whilst 
toll (letter 24468). Ido not know, É iein f punning, there is the usual length of pipe from end 
whether it is in use on any railway at present. The . end of carriage, &o., Ss common to all systems 
construction and action of this brake are simple, and | © continuous brakes. P rimarily this may be used 
the parts few. There is centrally attached to the | in the ordinary way to maintain a vacuum by means 
underbody of each carriage a vertical cylinder, in | Of an ejector on the engine. While the vacuum is 
which a piston and ram, weighing about 150 lb. or maintained the brakes are fully off; when 


COLLIERY EXPLOSIONS. 


[24491.]— Cor. J. D. SHAKESPEARE, in letter 
24447, has brought this subject forward with e 
remedy which must convince the owners of aona 
that it ought to be adopted. About 12 years ago 
had the twin idea : 1, to force tbe gas baek, or, at 
least, to prevent it from escaping into the mines; 


ram, conn with and acting through levers, | destroyed they are applied with full force A | and, 2, to suck a fire out of a room or house, or to, 


actuates the brake blocks, The ram, when in its vacuum of 8in. is sufficient to keep the brakes off. at least, prevent it from spreading. The first idea, 
normal position, is at the bottom of the cylinder, A special driver's valve fixed on l which Col. Shakespeare has so ably brought for- 
but not quite touching. Thus, when left to naturai | enables them to be worked with the prostest nicety. | ward, I did not dars to publish, bon ass my know- 

the brake blocks are forced against the It must be noticed that the vacuum Ba nected | ledge of mines is so amali that 2 could not see 
wheels, and remain on until released. This con-| With the upper part of the brake cylinder. whether it were possible to carry it into practice. 
stitutes the great difference between this and other] Similarly, compressed air can be used; this pipe | The second idea, to suck out a fire, was submitted 
brakes, there being in the gravity brake no power must however by me to the Society of Arts about ten years ago, on 


be connected with lower of d ~ : the 
i the occasion of that society offering a prize for 

best means of extinguishing fires. _ The idea of pre- 
venting the gas escaping into the mines was A 

out in ** Ours ” about eight — think; but I 

have forgotten the name of the of ints 

No further correspondence ensued at the time. 


Digitized by Google 


. on other lines which may be fitted with either 
There is rr made in three different ways 


0 systems as now in use, and the brake will work 
for releasing the brakes, two for equally well, which is an immense advantage. 


Jory 17, 1885. 
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hope this time. however, those of our correspondents 
who have sufficient knowledge of mines will come 
forward and give their help to try to remedy this 
fearful sacrifice of life. J. H. Schucht. 


GRINDING TOOLS FOR 
OUTTER-BAR 


[24492.]—As I have paid some attention to this 
during the last few years, I shall be glad to be 
allowed to explain the system I have adopted. Fig. 


HAYDON’S 
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iously been recommended in the “E.M.” 


re 

Fi . 3 will require more explanation. It is a 
arinding gauge, and some care is advisable in 
setting it out. Get a large sheet of paper, on 
which make a semicircle the exact size of your 
endeo; draw a line through the centre, mark 


21° and 253° above zero, and 9°, 10°, 

12° below it, draw in lines as dotted in Fig. 

3. The el lines will give the height at whi 

the tool should be ground if it is held in one of Mr. 

Haydon’s cutter- bars properly made. A, Fig. 3, 
ge I use. It is made of brass. © 


shows 1 
drawing will explain itself; but when in use the 


1 an 

5 for wrought iron is wanted, the 
gauge position as shown in Fig. 1; put the 
cutter bar on the board on the top of the hoist, 
raise it up until the point of the tool reaches some 
og X, the top of which gives 5° and the bottom 

° for relief ; remove the gauge and advance the 
tool, but at an angle, grind one of its lower sid 
bring the end of older round 60°, and grin 
another of the lower sides. You should then have 
a plan angle of 120°. Reverse the tool in its holder, 
raise the hoist until the point of the tool comes up 
to the gauge mark 120 iron,” grind (what will be 
the top face of the tool) at this height; we shall 
then have a first-class tool for iron with cutting 
a of 60—if the same tool had been ground at 
4120 steel the cutting edge would have been 70, 
if at 120 brass, it would have been 80. This 
holds good with any other plan angle if ground at 
at its proper mark on the gauge, that is, say, plan 
angle of 90°, must be ground at the 90 marks. 

Now that O. J. L.” is giving us some articles 
on Mr. Haydon’s double-edge system, let me advise 
all amateur turners in metal to closely follow his 
instructions, and make up their minds to thoroughly 
master it. For myself I can say I never go to the 
lathe without feeling a pleasing sensation of 
gratitude to Mr. Haydon, and it was with great 
sorrow I heard of his serious iliness. For years 
I had been attempting slide-reet practice in metal 
with a small bench lathe on triangular bar. It has 
no back gear, and the alowest speed is two of 
mandrel to one of crank. My tools would grind 
rather than cut off a little metal. At last my 
attention was called to Mr. Haydon’s double-edged 
tools and cutter-bar, and I got a set. They would 
not cut, and so I packed them off direct to Mr. 
Haydon, only asking if the fault was mine or the 
tools. But he went further than this, sent me 
several long letters, made me master of the 

rinciples of the double-edge tools, and told me 

ow to grind. About a year after this he gave me 
several sheets of drawings that he had got out to 
illustrate the whole principle. These were in- 
tended for a book he had in hand, but unfor- 
tunately I fear unfinished. The result of his 
instruction is, with the same lathe Ihave this week 
removed half the metal from a jin. bar of iron by 
one trip of the tool. I never have a tool that will 
not cut, for they must cut. An old hand, seeing 
some shavings on my bench, said, What, are you 
turning—lead?’’ This I consider the greatest 
compliment he could have paid to the system, 
except that he has since adopted it. 

I wish all amateurs would give it a trial. Justa 


1 is merely a aketch of a 2ft. grindstone with a | simple tool for general work at first, and it would 


hoist; Fig. 2 shows how th 
w the 


E find much better than blocks, which have! rest. 


hoist is made. | eventually take the place of all tools for the slide- 


A. Atkinson. 


ifellow-readers. The sketch, then, 


SIMPLE OUTTER-BARS FOR Sin. 
LATHE. 


[24493.]—I morose drawings of two cuttere 
which I have adopted after many trials. They are 
up tothe work of a bin. amateur’s foot-lathe, and 
their simplicity of construction brings them within 
the means and tools of almost all amateurs. l 

No. 1 has a bar of żin. by łin. steel, with a side 
clamp of Ain. by 3, gripping the cutter by a jin. 
screw. 

No. 2 has a bar of two pieces, end jin. by fin. in 
size. Both held a round, square, or triangular steel 
Stubb’s wire cutter in grooves, which are roughened 
or toothed by running a tap through th The 
steel cutter it is well to roughen also ; may be 
done by indenting its sides with a cold chisel before 
tempering or hardening. It is not n to 
harden or temper the cutter-bar itself. These bars 
are as large as will conveniently go into the tool 
part of an American Sin. foot -lathe. x. 


DEAD- CENTRE LATHES. 


[24494.]— You have, in last Friday’s number, an 
engraving of Mr. Ham g dead centre for lathes. 
Mr. Hampeon’s invention is 20 years old, for in 
1865 my 5 foreman, David Kemp, had 
five lathes e, four for our own use, and one for 
France, according to his instructions, of better con- 
struction than Mr. Hampson’s, to turn two shafts 
in one lathe, either with dead or live centres, and 
the same can be seen working any day at Victoria 
Engineering Co., Limited, rt, where for 
this last 20 years I have worked. 

Samuel Jackson (Machine Hand). 


AUTOMATIO MUSICAL INSTRUMENTS. 


(24495.]—Ir is surprising that “A. 8. L.” 
(p. 412) oa perin in his contradictions, when 
he could so easily settle the matter by examining an 
organette at one of the music shops, and, by refer- 
ring to his back volumes, obtain other evidence. 
I 1875 chapter and verse for my statements on 
p. 687, Vol. XXXIX., and on p. 640, same vol., I 
wrote ‘‘ as soon as the orignal mysator in America 
discovered that he could do better without levers, 
Mr. M. J. Matthews also found that his patent was 
worthless, and commenced the manufacture of 
orguinettes without levers. Orguinettes and 
organettes are practically identical ; they are as 
like as two in their constitution. With refer- 
ence to A. S. L.’s’’ statement, I find on inquiry 
that a gentleman having those initials did receivea 
rough sketch of the lever action o ette, but that 
was taken from, I believe, the only instrument of 
the kind that reached this country. Certainly not 
more than three ever came over, for the inventor 
soon found that levers were not only troublesome, 
bat costly. Of course, as the orguinette was a 
colourable imitation of the organette, that too had 
levers at first, and was illustrated in No. 733. 
Your correspondent apparently forgets that the 
ENGLISH MECHANIC goes into all sorts of places in 
the habitable globe, and that it is just possible it 
may get intothe hands of people who know more 
about this matter than he thinks for. At any 
rate, I did not write in Vol. XXXIX., nor recently 
with the purpose of contradicting *‘ A. S. L.,“ for 1 
have too much to do to waste ink on that object; 
but I wrote because, being a humble member of the 
great army of English Mechanics, I wished to cor- 
rect mis-statements and put the truth 5 
on w 
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Comparison oF TIDES aT LIVERPOOL AND FLEETWOOD, FOR THE MONTH OF JUNE, 1885. 
| 
Calcula- | Observa- | ; 
Date. tion. tion. Error. Barometer Wind. Remarks. 
ft. in. ft. in. in. 
June 1 25 4 25 1 — 3 30˙1 W. Strong; anticyclonic condi - 
tions prevail. 
24 1 24 0 — 1 30°1 S.E. 29 99 99 
2 24 7 21 1 — 3 30˙2 8. S. E. Slight 
23 3 23 0 ~ 3 30°2 S. S. E. 57 3 
3 23 8 23 6 — 2 30°1 8. Vaniable. 
22 3 22 2 — 1 29°9 8. Slight. 
4 23 0.|] 23 3 + 3 29°8 8. Slight. 
21 6 21 7 +1 29:8 S. S. E. Slight. . 
6 22 3 22 4 +1 29°7 S. W. Fresh tu strong 
20 9 20 9 0 29°8 8. : 
6 21 6 21 7 +1 29°9 Variable. — 
20 3 20 3 0 29:9 Calm. — 
7 21 5 21 6 + 1 30:0 8.W. Slight. 
20 9 20 10 + 1 29:9 S.W. Slight. . 
8 2 0 21 9 — 3 29:8 E.N.E. Moderate ; dominant system 
cyclonic. 
21 9 21 5 4 29°9 E.N.E. — — 
9 23 1 22 6 7 29°9 N.W. Anticyclonic. 
23 0 23 0 0 30°0 N. N. E. Variable. 
10 A 7 24 6 — 2 30˙1 N. E. Steep ients. 
24 8 25 1 + 5 30˙2 N. W. Wind ing. 
11 26 0 26 0 0 30˙3 S. W. to 8. Slight. 
26 2 25 8 — 6 30˙3 S. S. E. Fresh. 
12 27 0 26 5 — 7 30°3 S. S. W. to S. E. | Variable 
27 5 26 10 — 7 30˙3 S. S. W. to S. E Variable 
13 27 9 27 7 — 2 30˙2 8. Light. 
28 2 27 7 — 7 30˙1 S. E. Fresh. 
14 — — — — — Anticyclonic, with shallow 
depression. 
28 4 28 4 0 30°1 N.N.W. Slight. 
16 28 6 28 4 — 2 30˙1 N. N. W. Strong. 
28 1 28 0 + 6 30°1 N.W. F 
16 27 10 27 6 — 4 30°1 N.E. to N.W. | Variable. 
27 1 27 3 + 2 30:0 N. N. W. — 
17 26 10 26 7 — 1 29:9 N.W. to W. Slight. 
25 9 25 9 0 29:9 W. — 
18 25 8 25 10 +2 29:9 S W. Fresh to strong; cyclonic. 
24 4 24 10 + 6 29 8 S.W. Increasing. 
19 24 2 25 3 +13 29-7 S.W. Fresh to strong. 
23 1 23 7 +6 29°6 S.W. Strong. 
20 23 1 24 0 411 29 · 5 S. W. to W. S. W. Strong to gale. 
22 0 23 0 412 29:4 S.W. Strong; bar. low. 
21 22 2 22 7 + 5 29°6 N.W. Strong; cyclonic. 
21 8 22 2 + 6 29'8 W.N.W. Strong. 
22 22 0 22 3 + 3 30:0 S. S. W. Fresh to strong. 
22 0 22 10 +10 29°9 S.W. Strong. 
23 2 6 22 2 — 4 29:9 S. S. W. to S.E Variable. 
22 9 22 11 + 2 29:9 N.N.W. — 
24 23 0 23 0 0 29-9 N. Slight. 
23 8 23 8 0 29:9 Calm. — 
26 23 10 23 10 0 30:0 N. Slight. 
24 6 2 2 —3 | 300 N.E. Slight. 
26 24 1 23 6 es 7 30˙1 N. E. Fresh ; anticyclonic condi- 
tione supervened suddenly. 
24 11 24 6 — 5 30˙2 N. E. 
27 24 6 24 0 — 6 30°3 N.N.W. Moderate. 
2 6 25 0 — 6 30:3 N.N.E. — 
28 24 11 24 4 — 7 30˙2 N. N. E. Slight. 
29 25 9 25 5 — 4 30-0 N. W. to N. Slight. 
24 11 25 1 + 2 30:0 — — 
30 25 9 25 3 — 6 30°0 N. N. W. Variable. 
21 8 24 0 — 8 30:0 N.N.E. — 


“A.S. L.” has relied, referred to the original 
organette, as first made ; but it was certainly not 
made on a commercial scale with levers. The dis- 
covery that perforated paper did as well” (I am 
not going to argue that point again), soon settled 


the levers, and as the orguinette was simply a copy 
of the organette, of course its levers were abolished 


too. If “ A. S. L.“ had access to the nt cases 
tried before the U.S. Commissioners (McTammany 


v. Matthews, and Others) he would have indis- 
putable evidence of the truth of the statements 
made. Gray’s Inn. 


COMPARISONS OF TIDES AT LIVER- 
POOL AND FLEETWOOD. 


[24496.)—THE results obtained for the month of 
June at Fleetwood have been tested with those 
obtained at the self-registering tide-gauge on 
Helbre Island, the datum-line of which differs 
usually by a foot from that placed on George’s 
Pier, the reason being that the tides usually rise a 
foot higher at the latter station than at the former 
in consequence of the situation being leas exposed. 
The weather conditions have been very variable, 
and the barometer has made large oscillations. In 
consequence of this the surface of the ocean has 
been far from levef, and the difference has been 
noticeable even at places not remote from each 
other. Simultaneous observatione of this kind, 
though difficult to be made, show how susceptible 
the surface of the sea is to slight changes of 
barometric pressure, so that, unless the range of 
tide is considerable, it is simply impossible to 
eliminate the effects of it. At Liverpool and Fleet- 


wood this is accomplished without much difficulty, 
as no other Pona have a more advan us rango 
of tide, and the height of water to bee 

over the dock sill can alone decide the question 
whether at any particular date a ship is to reach 
her berth. 

James Pearson, M.A., F. R. A. . 
Fleetwood, July 8th. 


WATER ANALYSIS — MANUTAOTURE 
OF ALUMINIUM—WILLESDEN CAN- 
VAS—PYROLOGQGY-—- MINERAL 
SPRINGS NEAR LONDON. 


We oe as in query 56993, headed 
“Water Analysis (Qualitative), for n simple 
process whereby a sample of water can be tested 
qualitatively for sewage contamination and other 
impurities.” Unfortunately, no thorougly satis- 
factory test of the sort exists or is likely to be 
devised. Besides, it is only by a quantitative appli- 
cation of a number of tests and a carefal interpreta- 
tion of their indication that a reliable diagnosis for 
sewage can be effected. For instance, in pure 
inland waters, not in the vicinity of salt beds, only 
very trifling prqportions of common salt (chloride of 
sodium) are to be found, two grains per gallon of 
the water being about the maximum. But if a 
well water be contaminated with urine or similar 
impurity, the proportion of salt in the water will be 
considerably increased, and may rise to 30 or even 50 
grains per gallon. In the case of ordi town 
sewage, the proportion of salt is usually about 16 
to 18 grains per gallon. Now it is clear that to 
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detect the presence of salt proves nothing, but if the 
proportion be sensibly in excess of two grains per 
lion, the water should be looked on with suspicion. 
aken alone, however, the presence of an unusual 
proportion of common salt is usually insufficient to 
prove contamination, as it may have a perfectly 
innocent origin. If, however, the proportion of 
common salt in the unpolluted wells of a district be 
perfectly well known, a comparatively slight 
increase on the normal proportion will afford strong 
evidence of ae sare „ fresh se 
contains a notable proportion of ammonia, whi 
may y 608 ised by ‘‘Neasler’s test”; 
but filtration through a very few feet of w 
aérated and porous soil will suffice to destroy the 
whole of the ammonia and oxidise it to nitrites and 
nitrates, though the water is probably little less 
dangerous than at first. Hence to ignore the 
evidence afforded by the presence of abnormal 
proportions of nitrites aud nitrates in a water is 
extremely shortsighted. One of the “simple 
tests which is repeatedly recommended is to 
‘add afew drops of a solution of permanganate of 
potassium to a glass of the water, and note whether 
the violet colour of the reagent is destroyed.” But 
nothing is usually said as to the strength of the 
permanganate sclution, the exact number of 
to be used, or the quantity of water to be emplo 
and unless these conditions are prescribed 
adhered to, the test has no practical value. Besides, 
a water from a shallow well may have had its 
sewage matter fairly well oxidised and destroyed 
during dry weather, but when a spell of rain comes 
the pores of the soil get filled up, oxidation can no 
longer occur, and the character of the water is 
changed materially for the worse. The hardness 
of water can be ascertained by a fairly ap pro- 
cess based on the addition of à solution of soap of 
known strength until a permanent lather is 
obtained. Details of the method are given in 
almost all books treating of quantitative analysis. 
Church’s Laboratory Guide, published by Van 
Voost, is the one I should recommend the querist 
to obtain. 

The method described by P. E. W.,“ on p. 418, 
in reply to query 66949, is not a process for the 
„Manufacture of Aluminium, and Webster’s so- 
called improvements do not appreciably affect 
the price of the metal. They simply refer to the 
preparation of alumina, and the problem of reduce 
ing this cheaply to metallic aluminum is left exactly 
where it was. 


‘Willesden Canvas (query 56989, p. 419) is 
prepared by passing i canvas through & 
solution of oxide of copper (and zinc) in ammonia. 
This liquid has the property of dissolving cellulose, 
depositing it again on exposure to the air. The 
exterior of each: fibre becomes agglutinated and is 
rendered completely waterproof and incapable of 
rotting. Paper of all kinds can be similarly pre- 
pared. By passing several sheets together through 
the cupric solution, and then between rollers, they 
become firmly united, and sheets of any thickness 
and as hard as teak can be obtained in this manner. 
The Willesden fabric appears especially suitable for 
constructing light buildings, tents, canoes, &c., and 
is also of service for foreign letter-paper and 
envelopes and probably for wrapping goods. 
has more or less of a greenish colour owing to the 
copper it contains, but, in my opinion, the tint 
rather adds to its appearance. A recent visit tothe 
Willesden works impressed me very favourably with 
the material, which appears capable of extended 
and very varied application. K.“ should remem- 
ber that the Willesden process is patented and very 
jealously guarded. 


I have read with interest the letter on 
“ Pyrology” (No. 24451, p. 412), as I do all the 
communications of Colonel Ross. Me has shown #0 
much patience and industry in working out blow- 
pipe methods and devising new apparatus, that any. 
thing on the subject from his pen is certain to attract 
attention. On the other hand, I must protest 
against the accusation made by Col. Ross that any 
animus on the subject prevails amongst many 
English chemists. Chemists are only too glad to 
have useful additions made to their methods and 
tools, and if the processes of Col. Ross have not in 
all cases met with general adoption, he is himself 
largely responsible for the result. To give one 
instance, he complains of the scepticism of à well. 
known London chemist” as to the constancy of 
composition attributed by Col. Ross to his ball of 
calcium borate. I fully agree with the unn 
chemist, that Col. Ross has never proved his cas, 
although a few days’ work would have sufficed for 
the purpose. It is, I believe, a fact, and if not still 
true Col. Ross will correct me, that the alleged con- 
stant composition of the ball has only been prove 
by operating in the blowpipe on 20 to 30 milli- 
grammes of material. When Col. Ross bas 
operated on reasonably large quantities in a w 
num crucible, has definitely analysed the bali an 
the surrounding boric acid by p rocesses the rete 
of which is generally acoepteci, and has polin 
the results in the ordinary man ner in some scien 5 
journal, or before some society competent 

itieise them, chemists will have their attention 
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seriously directed to the matter; but while Col. 
Roes contents himself with arguing in a circle, and 
using new processes of unacknowledged adequacy 
to prove the truth of doubtful statements, so long 
areichemists likely to consider his case ‘‘not proven, 
and it is not to be expected that they will them- 
selves go deeply into a matter which specially con- 
cerns Col. Ross, while he himself appears to be con- 
tent to scratch the surface. I think Col. Ross does 
his unnamed correspondent an injustice in his 
5 parody of his arguments, and, as Col. 

oe d 
cation and criticism of his letter will come to the 
writer’s knowledge, I may remark that if the per- 
son who first observed the precipitation of silver 
nitrate by hydrochloric acid had neglected to prove 
the absence of silver in the mother-liquor, he would 
have neglected a precaution which would be obvious 
to most people. 


Of the „Mineral Springs in or near London“ 
(query 56975, p. 397), the majority have long been 
closed. The site of the old wells at Epsom was still 
poned out twenty-five years ago, the Beulah Spa 

ens at Upper Norwood were closed thirty years 

ago, and, I believe, a swimming bath is still supplied 

Bagnigge wells; of the Kensington spring I 

know nothing. Epsom wells yielded a water con- 

taining a notable quantity of magnesium sulphate, 
whence the name of Epsom salts.’’ 

Sheffield, July 11. Alfred H. Allen. 


BAILWAY-SIGNAL RETURNS. 


(24498.]—Tue Board of Trade returns relating to 
the railway-signal arrangements and systems of 
working on the 3lst of December, 1884, have re- 
cently been issued, the details being given under 
two headings— (1) The interlocking and concentza- 
tion of signal and point levers; (2) the systems 
u which the lines are worked relating to the 

system, &c. 


Tho details aro minute and voluminous, but the 
facts can be gathered from the following tables: 
No. 1 shows that the levers uire ‘‘ concentra- 
tion“ in 6, 389 cases and “interlocking” in 6,189 in- 
stanoes; also, that no less than 3,130 pairs of 
4 safety points are requisite. From table No. 2 
it will be seen that the total length of line open for 
passenger traffic was 17,933 mules, of which 13,822 
miles were worked on the absolute block system. 
There are 366 miles of single railway upon which 
only one engine at one time, or two coupled 
together, are allowed: thus leaving a balance of 
3,735 miles which are still worked upon inefficient 

rinciples and require the introduction of the abso- 
ute block system. 


to think it improbable that the publi- | 8 


that have not performed well were of improper 
figure? I have recently experimented with a 
bin. mirror of only 25in. focus and with 
ood results. Is it not, therefere, safe to 
attempt a 20in. mirror with a focus of 80in. or 
100in. ? What is the shortest focus Newtonian 
known of large aperture? With no chromatic 
error to trouble us, I do not see why a mirror of 


perfect figure should not give g results with 
very shortfocus. I found it easy to parabolise the 
short bin. B. R. W. 


THE CALORIE, OR FRENOH THERMAL 
UNIT. 


e ma RABACHE, in letter 24396, page 
365, has fallen into error as to the relative values 
of degrees Centigrade and degrees Fahrenheit. 
t Tubal Kain’s ” statement is correct: 1°O. = 1:8 F. 
But before converting degrees F. into degrees C., 
it is neces to deduct 32 to reduce the F. scale 
to the same datum as the C. scale. As an example, 
take the common expression: ‘‘There were 8° of 
frost last night’’—meaning the F. thermometer 
registered 24°; which, deducting 32, gives — 8° F. 
Convert these — 8° F. by ‘‘ Tubal Kain's value, 
and we have — 4°4° C., which is correct. i 
ra. 


OURVES OF LARGE RADIUS. 


(24501.]—I HAVE been asked by some of our 
friends to describe the way which I suggested to 
obtain curves of large radius sent in answer to 
a question which appeared some time since in 
“Ours.” Should the Editor consider the description 
of sufficient general interest I am pleased to offer it. 

In the geometrical problem, ‘‘ three points being 
given, to find a circle that will pass through those 

ints,” if the given points are equidistant, and we 

d how much they differ from a straight line, we 
actually find the height of the arc of a circo re- 
quired to pass through them. 

I argued from thie, if the angle made by the 
pcints be fixed, and this fixed angle be made to pass 
over the two end points A C, Fig. 1, the angular 
point will describe the circle; that is, it will pass 
over every point in the path of the curve sought. 

We have thus the principle of an i ent as 
Fig. 2. We can fix it at any angle by the screw S 


Summary No. 1. 


Number of cases in which N. umber of cases in which the usual re- 


any passenger line ie quirements of the Inspecting Officers of 
connected witb, or] the Board of Trade have, or have not, 
crossed on the level) been complied with in the following 
by respects :— 
. > Addition of 
S| e 8 Concentra- | Interlocking ; 
Ba) 2 wo 5 tion of | of signal 3 
8 8 3 3 jg = signal and and point ode lines 
885 3 ja 8 8 point levers levers. and sidings 
ay a 5 
42 75 2 g Have Have Have 
si q4 Have | not H not Have not 
England and Wales. . 3, 861] 1,336) 17,292 6,499 25,919 3,072 26,089 2,899 16,867 1, 761 
Scotland... . . 1729 2134 3,102] 991 3,797 1,238 38,763) 1,272 2,628 687 
Irelann lll y: 385 76 1,194] 277 853, 1,079 914) 1,018, 588 682 


Total United Kingdom.......... | 


SUMMARY No. 2. 


Total length Distance. 
of Railway worked on 
opened for; the abso- 
Passenger lute Block 
Traflic. System. 


— 8 | M 


Double} Single Double Single 


Miles. | Miles. | Miles. | Miles. 
England and Wales 8,451} 4,1874 8,025) 3,170 
Scotland .......... 1,130 | 1,6474! 1,0674 1,113 
Ireland............ 6914| 1,925) 141| 3143 
United Kingdom ..!10,1723} 7,7603! 9,234 4,5974 
—ͤͤͤ —(—„—-— — . —-—-—ęE„ 
Total ...... 17,9333 | 13,832 
Olement E. Stretton, 
Leicester, July 4. Hon. Mem. A. S. R. S. 


4,975 1,625 21,588 7,767 30,566 


6,389| 30,766 5,189 20,083) 3,130 


working in a circular slot, and it has an adjustable 
peu supported by two points as a hinge to fall in the 
centre of the open hinge H (which is equal to the 
point B, Fig. 10. We are with it able to describe 


any curve, when we know the height of the aro 
required. To more accurately find this centre when 
adjusting the instrument, a cell was made to fit in 
the circle H, having a glass bottom, on which was 
drawn fine lines crossing at its centre, These 


| 8 found, which is the height of the required are. 


sat 


— 


aper draw a straight line, say 7ft., and on the 
Ene flx two pins 6ft. apart; on the point of bisection 
between the pins raise a perpendicular, and divide 
this perpendicular into inches and tenths of an 
inch, numbering them upwards. Have the two 
rules as in Fig. 3. On the lower one, D, a scale is 


F4Ga.s 
2 
TTT. 


graduated from its centre towards the left hand 
10in. long, divided in inches and tenths. The upper 
one, E, has its upper edge as thin as possible, and 
the distance between the pointers marked on it is 
10in. At one pointer this rule is b of an inch wide, 
and at the other pointer 18, or one-tenth wider than 
the other. It will be seen, therefore, that every inch 
the first pointer on rule E slides over rule D, the 


u edge rises at the starting point ,3, of an inch 
and every yo of an inch on rule B the pointer 

8, the upper edge rises ,,};,in. To measure, 
Therefore, the height of arc on the graduated per- 
pendicular line, the inches and tenths are first 


Ne 


wae —ů a — — á- ee ew ew ewe — — 


found on that line ; the pointer at the upper edge 
of rule E is then placed on that tenth, which is the 
first decimal ; the rule E is then slid along the rule 
D; the pointer at the inches marks the second 
decimal, and at the tenths of the next inch the 
third decimal. The upper edge of rule E will then 
show on the perpendicular height, of the aro 
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required. The accuracy of the result will depend 
on the acouracy of manipulation. 


When the height of arc is thus found, the instru- 
ment must be adjusted correctly to that point b 
the cross lines on the cell, and the circle describe 
by passing the instrument from one point to the 
other, A to C, Fig. 1. 


The table of heights of arc was calculated thus: 
(Euclid, Book I. Prop. ath Thesquare upon the 
side subtending a right angle is equal to the sum of 
the squares of the other sides. Therefore, in 
Fig. 4, subtracting the square of the side Y (which 
is half the chord of the arc) from the square of the 
radius X will leave as remainder the square of the 
other side, Z. The root of this deducted from the 
radius X will leave the height of the arc for that 
ramus This was done for each radius to form the 

able. 


TABLE SHOWING THE HEIGHTS OF AROS FOR 
EVERY Foor RADIUS BETWEEN SFT. AND 100FT., 
THE CHORD OF ARC BEING ALWAYS GFT. 


3/8 [ 2. 18le.ssie 
. 2 [4 [elds [ 
a| 38 |s| 34 [ 3 [( 8 
3 28 3 28 |s 2 [32 22 
5| <A [3] Sg |3 | ba fg | Me 
as Q a a 0 0 
elm [elm a a 
5 12 000 
69645 
7 8104 
8 | 7005 
9 | 6:176 
10 | 56:527 
11 | 6:004 
12 | 4:572 
13 | 4210 
14 | 3:909 
15 | 3 636 
16 | 3:396 
17 | 3-201 
18 | 3:021 
19 | 2:859 
20 | 2:716 
21 | 2 584 
22 | 2 466 
23 | 2:358 
24 | 2'258 
25 | 2'168 
26 | 2'084 
27 | 2:006 
28 | 1:934 


To find the parabolic curve for a long focus: 
As the parabola is a curve whose path is equi- 
distant from a fixed point and a fixed straight 
line, at the centre of the curve the two distances 
meet at that point. Draw, therefore, the straight 
line (the directrix) at that point, and, touching that 
point, draw with the instrument a curve with a 
radius equal to the distance of the focus of the 
desired parabola; we have then only to deal with 
the path of the remainders of the distances. This 
will be immediately appreciated by the following 
suggestion :— 

Fig. 5. Make two thin cardboard templates, one 
to the curve as No. 1 in the figure, the edge gra- 
duated to the left, and another graduated to the 
right as No. 2. By making these overlap and pass 
along, the one on the directrix and the other on the 
curve, as they can be easily made to do guided by 
two small pins placed on the lines and on the curve, 
wherever the distances coincide on the two gra- 
duated edges will be a point in the required para- 
bola. From these points the parabola can be 
drawn. 

I trust this description is clear. The instrument 
would be useful to surveyors and civil engineers, 
and could of course, be made on a smaller scale, 
and a table calculated to a shorter chord. This 
one was made to fulfil the conditions required in 
the “E. M.” 


AUTOMATIC MUSIOAL INSTRUMENTS. 


124502.J—I HAVE read with the greatest interest 
the letter from Mr. F. H. Wenham, describing his 
appliance for playing the piano, and, being myself 
subject to attacks of automatic ferer, should very 
much like to have a little further information. 

Would it be encroaching too much on Mr. 
Wenham’s good nature to ask for a drawing and 
description of the A action? His idea seems 
to solve the difficulty of making at once a portable 
and effective substitute for a pianist, and one in 
which the command of piano and forte passages 
are well under control. The music, too, being of 
cartridge paper, can be made very cheaply. My 
arrangement for cutting cards, described in the 
E. M.“ some time since, will cut easily six thick- 
nesses of cartridge paper, and not being hinged, 
like the card music, it could be made at less than 
one-fourth the cost, or something like 6d. per yard. 


I have heard and read vague rumours of a com- 
pany called the Miranda Pianista Company ”’ ; 
but can anyone tell me if there is such a company, 
or is it but the hare-brained chatter of irrespon- 
sible frivolity ” ? Rock. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


The Patent Offloe.— The Comptroller-General 
of patents, designs, and trade marks, issued the 
other week in the form ofa Parliamentary paper his 
report, the second since the passing of the Act of 
1883. That the new Act has worked well in the in- 
terest of inventors may be seen from the 
fact that the number of applications for patents, 
which had risen with some variations, alinost con- 
stantly in the course of 30 years, from 1,211 in the 
year 1852, to 6,241 in 1882, leaped with a bound to 
17,110 in 188%. There was a slight depression in 
1883, possibly on account of the change of the law, 
which makes last year’s numbers the more remark- 
able. The increase is in fact as between the years 
1883 and 1884, no less than 195 per cent. Seventy- 
nine per cent. of the applications were made by 
persons resident in the United kingdom, namely 12, 
356 being residents ia England and Wales, 901 in 
Scotland, and 254 in Ireland. Of the rest the 
largest numbers were from the United Statea, 1.181, 
from Germany 890, and from France 785. Resi- 
dents from 27 other countries also made application 
to the office, 13 such countries being British posses- 
sions, from which 175 applications were made, and 
three, itmy be added, were made from Egypt. 
Oaly three appeals were made in the course of the 
year against the decision of the Comptroller, so that 
it may be taken that his decision is almost invari- 
ably satisfactory to applicant: The greatest num- 
ber of applications made in any month was in Jan- 
uary, 2,499; the smallest in August, 992. The 
greatest numcer made in any single day was, as 
might be supposed, on January 1, 266. The total 
number of patents sealed upon the 17,110 applica- 
tions will not be known before next year. The 
number of readers who frequented the Free Library 
of the Patent Office in 1884 was 39,508, as against 
32,748 in the previous year. Sets of the publica- 
tions of the office have been sent to 46 towns, toa 
large number of public offices, and seats of learning 
in the United Kingdom ; to nine British colonies, 
and to nine foreign States. Complete series of a- 
bridged specifications have also been sent to nearly 
280 mechanics, literary and scientific institutes in 
various parts of the United Kingdom and the United 
States. The number of designs registrated in 1884 
was 19,515, as compared with 17,166 in 1883; and 
the number of trade-marks applied for was 7,104, 
to 4,105 »in 1883. The receipts of this office 
amounted to 4 103.827, of which £88,996 was for 

tents’ fees, £3,477 for designs’ fees and stamps, 
£7,014 for trade-marks’ fees, and more than £4,000 
for the sale of publications. The chief payments 
made were £36,225 for salaries—all of which are 
set forth in detailin the report—and £17,000 to 
Mesers. Eyre and Spottiswoode paid for printing. 
There was a surplus income of nearly £40,000. 
Tables are added showing the different classes of 
designs and trade-marks, with the fees paid for each. 


Interior Temperature of the Barth.— The 
German Government is having a deep shaft sunk 
near Schladebach, with the object of obtaining 
various kinds of scientific information, and especi- 
ally trustworthy data concerning the rate of 
increase of the earth’s temperature as we descend 
into the interior. The excavation is being carried 
on by a diamond-tipped borer driven by water. So 
far back as the beginning of this year the shaft had 
reached the depth of 1,392 métres, which is believed 
to be the lowest depth yet reached by boring. The 
temperature at successive stages is ascer- 
tained by an ingenious instrument which 
serves as a special thermometer, the principle 
of construction being the fact that as the heat 
increases the maran will expand so as to flow 
over the lip of a sufficiently short open tube in 
greater and greater quantities. The measurement 
of the differences of those overflows will give the 
rate of increase of the temperature. It has been 
ascertained that the temperature at the depth of 
1,392 mètres was 49deg. centigrade, or 120deg. 
Fahrenheit. If the temperature increases regu- 
larly at this rate, the boiling point of water ought 
to be reached at a depth of 3,000 mètres, and at 75 
kilométres we should find fhe heat at which 
platinum melts. This would go to show that the 
earth’s crust cannot be more than one -ninetieth of 
its radius. 

How to Become a Successful Amateur 
Photographer.— Messrs. Lancaster and Son have 
just issued the tenth thousand of their sixpenny 
handbook, ‘‘ How to Become a Successful Photo- 
grapher.’’ Every amateur who does not already 
possess it should obtain a copy. The directions are 
so clear and comprehensive, and the size so handy, 

that nothing is left to be desired. 


REPLIES TO QUERIES. 


„% In their answers, Correspondents are re. 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


[56061.]}—Vapour Density.—I hope M. Ch. 
Rabache will not deem me discourteous when I tay 
that I must decline to enter into a discussion cu 
this subject with him. He is evidently to chemistry 
very much what Mr. Hampden is to astronomy—s 
paradoxist of a very pronounced type, with whom 
argument is useless. I have a lively recollection 
of the letters, five-and-twenty pages Jong, with 
which be favoured me some ; ears ago. WX. Jonx 
Grey, F. C. S., Analytical Chemist, Newcastle-on- 


Tyne. 

[56314.]— Strength of Gear Wheels.—To 
„ GLATTON.””—I do not want the weight to swing 
at the end of a lever, but probably I ought to have 
said hang, as it is to be, so as the chain or rope 
may nearly touch the roller it is wound upon; it 
is to be raised slowly.— C. B. 


[56439.]—Separating Potash and Magnesia 
(U.Q )—Potesh and magnesia cannot exist together 
in solution. If the barrel conta ins ouly a little 
water, it will be better to add sufficient, and then 
filter. The potash will be dissolved, and will pas 
through the filter. Evaporate the filtrate, and the 
potash will be recovered. Well wash the precipi- 
tate on the filter (adding the washings to the 
potash solution), dry, and ignite.—ALTo PETIT. 


VVV (V. 8.) — It consists in 
treating cloths with a speciully-prepared oil. As well 
as I can now remember, this oil is a bydrocarbon oil 
from which the free acid has been removed by dis- 
tillation. Full particulars will be found in the 
specification at the Patent Office, taken out, I 
think, in the name of Mrs. Eliza Warner. At the 
time I took a note of the number of the patent, but 
cannot at present lay my hands on it. Should 
“R.M.” require it, and state so, I sball search 
further for him with pleasure.— ALTO PETIT. 


[56500.)—Gravity Leclanche Batteries.— 
The querist will find a drawing of same, with re- 
marks on its working, in Roberts’s lecture on 
“Batteries? in Vol. VI. of the Journal of the 
Society of Telegraphic Engineers, page 257. Should 
he be unable to see the book, if he will advertise 
his address, I will send him a tracing with pleasure. 
—Assoc. Soc. TEL. ENS, Birmingham. 


[66606.] — Ink for Rubber Stamps.—1 
notice one or two slight misprints in my reply 
last week (p. 1 „ Buryed ” should be “ brayed 
(i. e., thoroughly incorporated). Also water - Hue 
should be water-glass.—PERcy W. STANLEY, 11), 
Manchester - road, Poplar, E. 


[56620.|—Steam-Oarriages.—I have seen the 
steam tramway locomotives to which Mr. E.F. 
Baker refers, p. 415. I even took stock of the line 
while it was being laid: it is, I believe, the first to 
be worked regularly in London ; but though Lon- 
don is a big place, it is not the United Kingdon, 
and there are as good arrangements to be sen 
in the provinces, as they are called. Bat steam 
tramways age nothing to do with steam carnage. 
Progress No. 3” (wonder if this is the original 
Progress) thinks that ‘ other people ” will dub 
him crazy when he says he is preparing to builds 
train of five vehicles to be propelled by the pistons 
direct pressure on the road, such pressure being 
obtained from the explosion of gas to be ignited by 
electricity. I should imagine that Progress 
No. 3°? has formed a correct opinion of what 
‘‘ other people will think of his scheme; but then 
I studied the rudiments of mechanics some years 
ago, and no doubt they are much improved. By 
the way, I am not quite sure that the notions 0 
„Progress No. 3” are now; but I am sure t 
„ ridicule’? would be utterly wasted on them—3 
all events until our ideas are better compre 
hended.— NUx. Do. 


56620.]J— Steam - Oar) iages.—In connection 
with this subject, I would refer to “B. ee 
(24455, p. 412) on ‘Crank Axles,” in which : 

s of the usual practice of each pair of 1 
being fixed in rigid connection with its fellow. . 
my sketch of a train carriage on p. 419, I 1 15 
its capability of easy turning, which is obtained by 
each wheel working quite independent of one 
and turning on the. beuring point of the tire, t a 
load resting on a pivot over each wheel; it w 
then turn in any direction with the greatest Sait 
This avoids tha use of any axletree as at 5 
used; but whether the wheel should revolve on n 
spindle, or be fixed and revolve on side bearings, | F 
left for after determination. I should also avo: 
steel- plate springe, such being often a great source 
of noise. E. F. Baker, p. 415, in stating that ae 
way locomotion is done daily on common ’ 
I suppose him to mean the tramway is laid 0 ae 
road, but the locomotion of the engine an 2 
takes place by trammelled wheels “ on Brier al 
iron rails, and my contention is that on a bar 


(56754.) Filtering Water.—This querist will 
not obtain a better filter for his purpose than that 
made of broken hard-burnt stock bricks. He should 
have two tanks—ope to be at rest and dry while 
the other is working, and should clarify the water 
before passing on to the filters by taking it through 
d. | soreens of coarse canvas and afterwards felt. The 


surface and speed under ten miles per hour, the 
flat-tire vehicle has 25 per cent. advantage over the 
flange and groove system. Much information on 
this subject is contained in ‘‘ Tramways: their 
Construction and Working, by Mr. D. K. Clark, 
two vols., price 30s. As to horse- labour for tram- 
ways, p. 261 says, «í that the life of a horse is four 
years on tramway service, and four and a 

years on omnibus service. Page 263 reads 
“The proportional number of carcases and 
living horses sold by one company during 
one year was 1,208  carcases aD 676 
living horses, showing that two-thirds of the 
horses that were scld either died or were worl 
out in the service, and that a third were sold as 
only fit for agricultural work—too weak, OF 
afflicted with bent knees. The number of horses 
“ used up in London (only) 1s supposed to range 
between 400 and 600 per week, or between twenty 
and twenty-five thousand per year, and yet we 
call this a Christian country—but the horses would 
say, Where are the Christians? On p. 351 is an 
account of experimental roof of the tractional 
resistance of a tramcar in France. The length of 
line traversed was a third of a mile, on & level, at 
74 miles per hour. The removal of two flanges 
was accom anied by a reduction of the tractive 
resistance by one-third. Eucouraged by the 
results, another flange wheel was removed, running 
the car with only one flanged wheel and three flat- 
tire wheels; the result was that the resistance was 
reduced a half a8 compared with the original car 
with four flanged wheels. The comparative differ- 
ence in cost of motive power on tram ways is shown 
on p. 417 as 4d. per mus run for steam motive 


Spanish nuts, will thoroughly clean any water, 
the latter is passed on to them freed from its more 
solid impurities.— Ess AR. f 

56758.] Friction Clutch.—These are well- 
known mechanical devices. One is illustrated on 
p. 28, Vol. XXXVIII.—-E. G. M. 


engineer, we should esteem it a favour if he would 
view our exhibit at the Inventions and give his 
opinion of the same through the columns of your 
valuable journal.—BRIGGS AND Co., 58, Rokeby- 


street, Stratford, London, E. 


[56676.] Free Reeds. — The reply furnished on 
p. 393 to this query might well be added to the list. (56781.] Telegram Codes.—Dr. Algar’s is a 
of instances in which presumption” follows | good one, and is very generally used but where it 
to t to be 1 I do not 57 a eer 
: 7 : : on P. | Wilson, Royal xchange. you have only a ew 
393. 11 “G. L. B.” will refer to the original 5 you might easily draw up a code of 
your own, taking care to choose words which are 
not likely to be transmitted 80 erroneously a8 
lead to mistakes. That is the merit of Dr. Algar’s 
code: he has chosen words to represent all sorts of 
commercial messages, which are 80 different that 
there is not much likelihood of their being mis- 
taken for others. With a good code one can send, 
say, ten messages in the shilling telegram, for, 
if it is understood, the word corn » would suffice 
for a broker to buy 1,000 bushels of wheat at a 
certain prioe.— S. R. 


regard to the exact requirements ot the querist. 
The querist there asks distinctly, How can I tune 
reeds? and evidently does not merely require to 
know how to bring or file reeds up to a standard 
pitch. What on earth is the use of telling a private 
individual how to file reeda up to pitch, when that 
has already been done before they (the reeds) are 
purchased ? May I also ask “G. L. B.” of what 
use 0 employment ae bellow, = sug- 
gested in query No. 6676, for the purpose o tunivg . . : 
reeds ? la tha pages of Ours, atleast in musi- (56791.] Telephone Law.—I am afraid this 
cal matters erek to keyboard instruments, We querist must study the decisions already given in 


want more practical information and leas theoreti- | the law courte, and make the pest of them he can. 
i to | The English Mechanic telephone 9 5 free, because 
R. 


that has been disclaimed. Nux. 

[56792.]—Coal.—Coal, being principally carbon, 
is a conductor ; but it comes below tne metals.— 
S. E. 

[56793.] — Seltzogene, Leaky.— The top is 
probably cemented on with best plaster of Paris 
mixed with alum water.— EESAB. 

[56796.]—Boiler.— Has not Invicta made a 
mistake in the weight for safety · valve f Diam. 
valve, ł3in.; area, 518 length of lever, bin. ; 
fulcrum to centre valve, jin. 

518 x 55 x 24186 


9d. for horse power. 
North London Tramways Company, they state 
they have 15 steam-engines of an approved type in 
course of delivery. The Croydon and Norwood 
Tramways Company is to be worked by a fireless 
locomotive, under the Dusseldorf system. It is 
said the engine can be driven up a gradient 
of one in twelve and a half with nine tons behind it 
with ease. Some of the advantages to be gained 
by using mechanical power on irou bearing can be 
reckoned by taking the average cost and work 
done by one horse during one week on macadam 
road, the cost of the horse being 203. per week of 
six working days, or 3s. 4d per day of eight hours 
at three miles per hour. During the eight hours 
he will draw a load of one ton weight for a distance 
of 20 miles equal to 2d. per ton 54 mile, and b 
using mechanical power at one- alf less cost, it 
would reduce the charge to Id. per ton per mile ; 
then, by use of the iron rail, the cost of the same 


quence. “G. L. B.” may now learn that the 
uerist does not require to know how to file reeds 


replied by post. The query, No. 56676, which 18 
addressed to me, was seut to the Editor for insertion 
afterwards, an the querist in this instance also 


= 300z. nearly.—W- W. 


Pech l Baye he be of Water- sauge Tubes. 
« Bacchus ” says he has never known an iron wire 
to scratch a glass tube and it is certainly not the 
means usually employed to break. them. This 18 
negative evidence one way—which is no good at all 
and positive the other—which is readily contra- 
dicted by innumerable queries and replies in the 
forty volumes of the ENGLISH MECHANIC y 
issued. I have those forty volumes, and if I have, 
as your correspondent courteously expresses it, 
ee foundered out of my depth,” I am sure I have 
done so in good company. I am much afraid that 

x pas no depth at all ; but I congratulate 


planation will auffice.—G. FEYER. 


[56679.] —Supported Beam.-—If in a uniformly 
loaded beam there isa shearing action at the centre, 
will ‘ Bacchus say what this shearing force is in 
terms of the load? Is the correct answer ” the 
one which the examiner expects to receive, any 
other bein „ If so, the question is simply 


a total reduction in cost of motive power for either 
goods or passengers of 87} per cwt. Pedal power 
machines on iron bearing, where gradients are 
slight, would carry a load of 8 to 10 cwt, without 
any charge for motive power, the driver himself 
propelling the machine. If any reader of “E M.” 
can detect an error in my statements, and will 


point it out, 1 shall be pleased to sit corrected.” [56703.]—Algobraioni Problem.—The of the 
PROGRESS (4). 


sion |f (factorial r) means the product of the 
integer numbers up to and including 7. For 
inatance, if r = 6, then— 

[ree lx2x3x4x6x6=70 


The number of combinations of n things taken 7 at 
a time is (as stated on page 309) — 


n (n — 1) (n — 2) 222 (n -r +1) 
|r 


— 


the gimple fact that glass tubes often go in a 
rather unaccountable manner. Nux. Dok. 
[56871.] _whitewashing.—Get three or four 
quarts of skimmed milk and mix it up with the 
water and lime; I1˙h assure you that it won’t come 
off for a while.—A Youna YOUNGSTEE. 
(56875.]—Thymol.— The two varieties of this 
substance are (a) Thymol, obtained from oil of thyme 
by fractional distillation, which forms crystals ; and 
) Thymol, prepared artificially from ul. 


56650. Lead Burning. have used Brigg 
tent soldering and lead-burning machine repair- 
ing large bilge pipes of telegraph 8.8. Minia, and 
may say there is no zinc or vitriol required, an 
cannot be damaged, as its wotking parts are 
protected, and no gas can escape, 88 it only generates 
gas when in use, and then enough heat can be got 
to burn any lead or melt solder for any size of 
plumbers’ wiped joint or braze Tin. steel telegra h 
wire or expand cable links, or iron nuts for 
engineers, and has been strongly recommended for 
economy, safety, and cleanliness.— WX. Man. 


[66650.)—Lead Burning.— Referring to the 
ted correspondence appearing in your journal 
for the last four years between plumbers and lead- 
burners, and finding that one of your correspond- 


From the conditions of the problem, the last term 

in the pumerator of the above ex ion must be 

10, because it is stated that the number of permuta- 

tions 1 at a time is to the number 7 — 1 at a time a8 

10:1. Thus we get 
10.1 : 5:3 
17 r= L 


suiphurous acid, which is & yellow viscid | oil. 


Both are isomeric Wi canacrol. — WM. 
Grey, F.C S., ‘Analytical Chemist, Newcastlo-on- 
Tyne. 
[66885.] — Potato COMA a — 1 han been 
iplyi — locking in back num or a machine, muc used 
ee i in Lancashire towns, which was described and 


ventions Exhibition, Stand 220, South Gallery, ojr-1=5 |7 


or6 |r-1l= Ir 


that is factorial r — 1 needs to be multiplied by six 
to make it = 7, and ..7 = 6.—Wm. JOHN GREY, 
F.C.S., Analytical Chemist, Newcastle-on-Tyne. 


(56739.]-Books.—" Student’? should procure 
the syllabus, and attend one of the science classes, 
the teacher of which will be able to recommend 
books. The list he requires would be a tolerably 


Editor will do 80. It consisted of an open cane- 
work basket with stout projected rum, which fitted 
down into a tub of water, the rim resting on top of 


tub; from the bottom of this basket a spike pro- 


uired to force it to burn the lead, with two 
tubes running into one with regulating cocks ; this 
machine is more or less dangerous, the flame being 
Liable to run back. We have seen more than one 
accident happen by the machine exploding. It is 
more than twenty Iac since we commenced | of the nature of an advertisement. The tip is 


Working one of these machines, and by re ted 
riments for the last four or five J ars have ta read op books as are known to be used by 


56751. Portrait Drawing in Orayons.— 
This query is really a question about enlarging 
photographs. That has been answered many times. 
See, for instance, P. 302, No. 923, P- 119, No. 1019; 


and look through the indicee of back volumes. 


board brush with a hollow etem and a winch handle. 
‘The brush was stout reed, similar to an ordinary 
yard brush, which are 89 in bottom face. When 


basket put in, the potatoes put in the basket, the 
hollow stem of brush put on to the spike, and 
several sharp turns given to it; the basket 18 then 


acids or spelter, neither does it require any atten- 
shake them up and repeat the ope Perhaps 
18 p 


does not generate until the pump is set at work. an enlarged and improved make on lan woul 


‘The machine consists of one cylinder and only one 
tube and blow-pipe, with regulating cocks which : 

may be left open without the gas escaping, and is | not available, procure one of the cheap and handy 
ready to burn lead from 4b. to din. ick at any guides to photography. They mostly contain 
moment, or to make plumbers’ wiped or other | chapters on enlargivg.—AN AMATEUB PHOTO. 


(56881.] Observatory Dome.—The following 
sketch, I think, should make the construction of his 
proposed observatory dome a very simple matter to 
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W. T. C.“ The foundation for your dome could 
be constructed of light planking. I would prefer 
teak wood, as it is the most durable, or, say, an 
iron plate of jin. thick; if you use the iron plate 
you would do better to have it in two plates, and 
stra at its edges by a plate-strap on the inside, 
and by an angle-iron on the underside. You 
will find this latter method stand the weather much 
better, especially if it is placed in an exposed posi- 
tion. The size of the bottom angle-iron should be 


had some experience, let me warn you as to the use 
of this gas. Fletcher puts a good safety-chamber 
to his generator, and all is safe unless you leave 
some of the gu pet the safety chamber, and then 
have a light back. This gas is more dangerous as 
compared with common gas.— Z. Y. X 


156930.]— Three Problems—Errata.—In my 
reply to this query on p. 417, there is an obvious 


; ; ; 16 l 
arithmetical blunder at line 15, where 192 12 


and not 15 as there stated; consequently, the odds 
are 11 to 1 against the event, and not 17 to 1. 
Also at end of reply, by a printer’s error, = x 60 
stands instead 04 + 5 the correct reading. C. 
PLAxcx. 


[66932.]— Periphery of Ellipse.—In reply to 
e 


[56951.J—Dynamo.—To MR. Borom OR 
“ W. H. E.”—I should like it to be able to run 
10 c. p. lamps, and, therefore, the E. M. F. not less 
than 20 volts. Ten org would be sufficient, 
Definite instructions would be esteemed.— CRN. 
FORTH, 


[56955.|—Photography.—“B. Sc.“ should no 

give such uncertain advice. A wet plate can be 
eveloped, fixed, and washed in the same tims it 

would take to develop a dry plate only. Ths 
inciple advantage of a dry plate is its quickness, 

Putting that on one side, there are many ad- 

vantages in a wet plate for studio use. I use both 

a a portrait studio, and say what I know.— 
WENT. 


[56956.)—Ball Bearings.—I think Mr. Chu. 
Hosken is mi about gun-metal bearing: 
What he says about an engine is quite true: but 
does not apply to a bicycle, as he would know if he 
were a practical rider. The grit of an ordinary 
road would cut them to pieces in a week -in fact, 


A. S. L.,“ the radius of curvature can be found I have known them so done; whereas, in ball 
- (1 + p) dy | bearings, the grit is allowed to collect between the 

from the expression — 7 ?"» where p = dz’ | Steel balls, aud is prevented from between 
q b , | the bearing surfaces themselves and so grinding the 


= d'y 1 1 i dy = — 
and g ast? in the ellipse 25 ae 97 
dy’ 245 : 
and a. ( 25, the result being 
8 
(at — at st + Kas 23)? and ö being semi- 
a‘ b 
axes. Now, to find the co-ordinates of the ex- 
nT of the radius of curvature for any point 
, y of the curve, call the co-ordinates of the ex- 
tremity X and Y ; then X will be found to be 
aie E e, and Y will be— 
2 _ 38 3 
= — (a — 22) 4 


bearings. This is, in my opinion, the principal 
advantage they have, and it isa great one. I 
venture to refer Mr. Chas. Hosken to the last para- 
graph printed above the correspondence colamn.—’ 


[66956.]— Ball Bearings.—Thanks to “In- 
victa” and O. Hosken for their replies on this 
subject; but I think that the latter is somewhat 
wide of the mark in om paring the bearings of a 
bicycle or tricycle with those of a steam-engine. In 
the one case you have steam asa great force, and 
in the other only the slight power exerted by a 
man’s body, therefore requiring only a very small 
bearing surface. Now, I am going state facts 
which C. Hosken cannot controvert as to this par- 


12 — 


PLAN OF SECTION 


THROUGH.B. ; A > . j 31 f the ball 

N ar Then, if we require an equation between X and Y | ticular case, in which he says the friction o 
D = — to represent the curve formed by the ends of all | bearings is shown. The tricycle was bought about 
GG.AFLETF B” BROAD AND 0 e radii, we must eliminate 2 from these two | two years since, and has been in constant use ever 
je THICK WHICH ISRIVETTED TO ANGLE IRON equations, and we ge since ; between 4,000 and 5,000 miles having been 
THE OUTSIDE FLANGE OF THE 14% Va a Me 3 run. Now, I will make it as short as I can. The 


ANGLE/ last few days before the discovery of the worn out 
en balla, I noticed that it did not run quite so lightly 
as before, and thought I would take out the 
bearings and overhaul it generally. Now, theonly 

lace where I found any stiffness was in the box 
filled with the remnants of one crushed ball, and 
eleven others mixed with the bits, and grinding 
each other away. In the other boxes the balls were 


Y= 5 [eË — (420 5 


I have not given the various steps required to find 
these equations, as they are troublesome to print ; 
but I can give a sketch if required. Now, about 
the series for calculating the paei of the 


about 2in. by I gin. by in.; this bar is attached 
with its (2in.) flange to the bottom of the dome, 
and the side plate (Gin. high, jin. thick) is riveted 
to the 1 zin. flange of the angle-iron bar. The size 
of rivets required for this will be }in. in diameter, 
and spaced 5 diameters apart. Two angle- iron 


ellipse, I have used the following for the whole 
periphery— 


A TE 3 3.5 quite good, and needed nothing at all. It is rather 
bars cross each other at right angles at the top of 2a 7 í 1 — e . % e — „ e puzzling why the broken one, being soft, should 
the dome, a alot being cut out of the one that 25 2. 4) (2. 4. 6) grind the others away, or why one should give way 
passes over the other ; and on the top of the dome is — 2 + 9) (3 . 6)2. Ba, es Koc. l and noother. I can assure C. Hosken that direy 
kin. eh ad . Dein, d . plate, 2ft. in diameter and (2. 4. 6. 8) I put new balls in the box the machine ran a 

m. -_ e 


where ¢ is the eccentricity of the ellipse, and ig 
equal to VA. — L. This series is not difficult to 


a 
work if, instead of working out each term, we act 
as follows. If we call the term involving e? the 


lighter— in fact, just as it did at first, and as the 
total bearing surfaces do not measure more than 
about a square inch, I fail to see why the ball 
bearings are a mistake. It is an undisputed fact 
that machines, not steam-engines nor looms, but 
bicycles and tricycles, do run lighter with ball 
bearings, and if er proof is wanted take the 
balls out, and run the machine on the collars of the 
axle, and it will show itself soon. I, and more 
besides, would like to have this matter well venti- 
lated, and there are plenty that can do it.— 
SECUNDUS HAUD ULLI. 


[56959.]— Oastings.—If . Foundry ” will we 
his sand as dry as possible, and dust his moulds 
very lightly with Morgan’s plumbago, I do not 
think he will have to complain again of the small 
holes spoiling his castings, especi ly if he pours bis 
metal very hot, and allows the moulds to cool before 
opening them.—METAL MOULDER. 


[56961.]—Boating.—I have not seen or heard 
of any invention of this kind; but the drawing is4 
rough sketch of a plan of my own that I thought of 


[ 56891.]—Shocking Ooil.—I forgot to mention 

© size of secondary wire. It is No. 36, silk- 
covered, and the connections are from the binding- 
screw to the switch, and through the primary coil 
rr pea re 5 oo cee first term, ignoring for the present the 1 at the 
the other bin din 7 Se Ths nd wire commencement of the series, then suppose we have 
from the bindin Sacre through the er el d to | calculated any term, say the nth, the next term can 
the switch, and to the other binding-screw I have be found by multiplying the nth term by 
connected a piece of wire to the secondary about En — 1) (2n + De: 
of the reel, and then to the other part of the switch (2% + 2) 


to give a weaker power.—I. O. G. T. I have calculated with this the periphery with 
[66914.)—-Socket Joint Makiog.—I am ex-/axes8and 4. I have not taken more than five 
1 o aged Mr. a 1 1855 Pr reply i terms; the result is 19:4068.—M.I.C.E., Bath. 
u ve nO% got exactly at what Isho ik 56949.]— Aluminium can be obtained from 
am afraid white and red lead, &o., would not make 8 elles 1 Al, Fl 3NaFl + 3 Na = 6 NaFl + Al,. 


a sure cure of it, and the second recipe, no doubt, i = 13°10 per cent short ti A ; 
x i Al = cent. A short time since I obtained 
would do very well; but Mr. Richardson says, | A1 fro 20, in a simple and inexpensive a 


caulk with it. Now, owing to certain fixtures, | A : : 
A . without the aid of sodium, and also Ca from CaO 
which would be very expensive removing, we can- | which contains 71:42 per cent., by the same process, 


not get to caulk them, and anxiously wish for a beautiful white metal which it appears to me is 


something to point up, like cement, that would ; fi I feel confident it would 
: A destined to become a most useful metal some day, over five years ago. Aries POHONY 
ma them perfectly tight, remembering that there as it will not oxidise. It is advertised in Birming: answer your purpose. Fig. 1 is a plan of the par 


when fixed together; a is a bevel wheel with s 
square hole part way through and a round one the 
rest of the way with a bolt at f, tapped into the 
round end and a guide for a brake at 1 (a can be 
made into two parts, as shown by the dotted lines 
in Fig. 2), a must be made in the square hole, so 8 
to ride easily on the shaft dd. b is a bevel wheel 
made to be fixed on shaft d, as shown in Fig. 3; 4 
and 4 wheels must be made both the same size and 
same number uf teeth; ¢ is the end of the shaft 4, 
fitted so as to work into the round part of a, t 
groove cut lengthways and around, as shown & 
3 3—that is, for throwing the machine into differ- 
ent gear when you want to go ahead or astern, the 
bevel wheel a must be in the position as shown in 
Fig. 1, but when you want to back water with 1 
and pull with the other, by placing the bevel whee 
a in the position as shown by the dotted lines in 
Fig. 1, Fig. 4 is the shaft for Fig. 2 to work on; 
Fig. 5 is the brake that fits on Fig. 2 at 1, so a 
can move Fig. 2 with, so as to lock the shafts 


than the faulty or leaky joints. Can Mr. Richard- 
son or anyone help me any further, as I really wish 
to make a good job of them.—Anxziovs. 

[66935.]— Ohoke- Damp.— Choke-damp is the 
term applied to the CO,, or, more correct! , to the 
mixture of CO, and N produced by the ex plosion of 
the marsh gas in a coal mine. The equation ia — 


C H. ＋ 4 (O + 2 N-) CO ＋ 2H,0+8N, 
flredamp air 


ham at 2s. per grain = £700 per lb. Can an 
person inform me of the present price of 4l7—F. 
W. G., Wolverhampton. 


156949.]— Manufacture of Aluminium. This 
metal is made at Salindres by M. Pechiney. The 
process consists of three stages — Ist, alumina is 
prepared from bauxite; 2nd, the alumina is con- 
verted into double chloride of aluminium and 
sodium; 3rd, this salt is reduced by means of 
metallic sodium. The method is practically the 
same as that worked out by St. Claire Deville, and 
is necessarily very costly on account of the price of 
sodium, and the chief item in the cost of sodium is 
the small iron vessels in which the distillation is 
carried on. These vessels wear out with such 
rapidity that their cost is fully half the total cost 
of sodium. Some time ago a correspondent of the 
“E. M.“ spoke of having succeeded in reducing 
Al- Os by sugar. I wrote stating that the. reaction 
was impossible, a statement to Which he took grave 
exception ; but I have never heard anything of | gether, so as to enable you to work the paddies m 
the cheap aluminium which he predicted. Wx. you want to. C in Fig. 1 is a big bevel wheel wi t 
Joun Grey, F.C.S., Analytical Chemist, New-|a handle on it to drive it with, or if that is 55 
castle-on- Tyne. power enough, you may add more cog - wheels on 


Two volumes of C H, need (about twenty volumes 
of air for complete combustion.— WM. Jonn Grey, 
F. O. S., Analytical Chemist, Neweastle-on-Tyne. 


(56942. ]--Electro-magnet.— D. W.” must 
not expect to magnetise even a sewing needle 
with a magneto-electric machine, as the currents 
from it are alternate. I believe there is a 
special bell that is rung from such a machine, 
called the magneto-bell.—Fra. Broappent, Ham- 
mersmith. 


[56948.] — Gas - Producing Apparatus. 
Fletcher 's apparatus makes capital heating gas, 
but you will want the pressure of air; but having 


— 
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A stand could be made so as the bearings will 
come where it is marked with crosses, and you could 


ut a bearing on the gunwale of the boat. Fig. 6 
Is the end of shaft d at e, showing the groove at 3. 
I trust you can make this out, or someone else 
may improve upon it —T. HUNDEL, I, Milk-street, 

rome. 


[56967.]—Deafness.—The causes of deafness 
are various. If the drum of the ear is perforated, 
there is little, if any, hope of being able to hear 
again. This case of deafuess, like numerous others, 
cannot be successfully treated apart from personal 
inspection of the ear by a gocd aural surgeon. 
Avoid quacks, as any particular disease of the ears 
demands skilful treatment, and should not be 
tampered with by non-medical persons. I am 
much inclined to think that your case is not one in 
which the drum is perforated, as you state that you 
can hear sometimes. When the drum of the ear is 
perforated no vibration of the surface of the drum 
can take place, and in the absence of vibration of 
this particular portion of the ear total deafness 
must in consequence follow. I have no faith in 
artificial drums, and believe them to be similar to 
most other things that are so extensively adver- 
tised ; but I am not prepared to state that artificial 
drums are of no use, as Í have never tried them, or 
yet ever intend to. I know of one case of deaf- 
ness in which the patient was told that the ear was 

rforated, and was advised to have an artificial 
drum fitted. Fortunately for the patient, the 
advice was discarded, as the real cause was an 
accumulation of wax in the ear, which is a common 
cause of deafness. My opinion with regard to the 
case in question is that the deafness proceeds in 
consequence of a small tumour existing in the ex- 
ternal ear—that is, outside the drum; but the 
treatment of it should be placed in the hands of a 
good aural surgeon. Deafness from the result of 
a cold proceeds in consequence of the Eustachian 
tubes being partly closed, which prevents the 
vibrations of certain portions of the internal ear, 
through deficiency or total loss of the necessary 
amount of air required.—G. FRYER. 


[56968.] — Chlorophyll. — According to text- 
books on chemistry, this substance may be obtained 
by digesting green leaves for several days with 
ether, evaporating the filtered liquid to dryness, 
treating the residue with boiling alcohol, and add- 
ing to the solution a small quantity of milk of lime, 
which throws down the colouring matter. The 
precipitate is treated with hydrochloric acid and 
ether, whereupon the latter rises to the surface, 
and leaves chlorophyll on evaporation. Chlorophyll 
thus obtained is an earthy powder insoluble in 
water, and very stable. Mulder assigned to it the 
formula C HNO,, and Morat thought Cis HN, O, 
was better. According to Hoppe- Seyler its per- 
cantage composition is — carbon 73°74, hydrogen 
9 72, oxygen 9°54, nitrogen 5°68, ash 1°72; and as 
neither Mulder nor Morat take into account the 
ash, their results are erroneous. It certainly con- 


tains iron, and plants deprived of iron become 
chlorotic, being unable to produce chlorophyll. 
According to Griffiths it is a compound of iron with 
some sort of a glucoside, possibly analogous to 
amygdalin, C. H NO. Dr. A. Xschirch argues 
very strongly that pure chlorophyll has not yet 
been obtained, and that the stuffs got from lea ves 
by such methods as given above are merely pro- 
ducts of decomposition, more or less remote from 
true chlorophyll. J am inclined to agree with this 
view, for when we consider the marvellous power 
which green plants have of decomposing CO, under 
the action of light, a power possessed only by plants 
containing chloropbyll, we must, I think, come to 
the conclusion that the body which confers this 
power has a vastly more complex formula than an 
of those assigned to the so-called chlorophyll. 11 
has never been formed artificiaily, and there is no 
chance of its synthesis, so long as its formula is 
nearly as great a mystery as that of protoplasm 
itself.— WM. JoHN Grey, F.C. S., Analytical 
Chemist, Newcastle-on-Tyne. 


|56969.]—Hydraulic Ram.—You are correctly 
informed as to this. There are two valves, one 
opening into the air-chamber, the other controlling 
the waste water. There is nothing so abstruse 
about the question, as you will see. By a well- 
known law, the normal pressure multiplied by the 
speed gives the maximum pressure. Hence, though 
the pressure of the head of water itself would not 
support the escape valve of the ram, yet at each 
stroke the velocity of the flowing water, multiplied 
by the permanent head, is not only much more than 
sufficient to raise the valve, but is also able to on 
its closing to open the valve in the air-vessel. The 
hydraulic ram acts by momentum, and not by con- 
stant pressure. In your case, no doubt, the valve 
is made in itself heavy enough to more than balance 
the permanent head of water. No sooner is the 
force due to the momentum expended first in 
closing the waste-water valve, and forcing also into 
the air-vessel, than a recoil or rebound takes place 
also, so that the escape valve must fall owing to 
want of pressure behind it. The recoil is utilised 
and proven by the action of the snifting valve, 
allowing air to pass into the ram, as if a momentary 
entire absence of pressure did not take place, the 
valve could not open at all.— INVICTA. 


(56969.]—Hydraulic Ram.—‘' Melting Me- 
chanic’’ asks a very natural and intelligent ques- 
tion; but he would search in vain for a satis- 
factory reply to it in any English work which I 
have seen touching on this subject. It is, indeed, 
marvellous that so admirable a machine should 
have been so much neglected by our writers on 
bydraulics. Now, as to the cause of the fall of the 
outer valve, which puzzles M. M.,“ as it has 
puzzled most people who have thought about it: 
clearly it is not the weight of the valve alone which 
brings it down—there must first be a removal of 
pressure from below it, and this is effected thus : 
At the moment when the outer valve closes there 


results an immense increase of pressure on the 
whole inner surface of the ram. This lifts the inner 
valve, and drives a quantity of water through it. 
When the force of the impact is spent, the inner 
valve descends again witha force due to the hire 
of water in the delivery pipe above it. e inner 
valve thus becomes itself a kind of ram butting 
against the water in the motive column and givin 
it a backward motion, which it retains by reason 
its inertia even after the inner valve has closed. 
At this critical period, which lasts only for a small 
fraction of a second, there is a removal of pressure 
from below the outer valve, enabling it to fall by 
its own weight ; it not only falls by gravity, but is 
‘sucked ’? down by means of the more or less, 
perfect vacuum beneath. The valve should have 
no more weight than is required for strength ; of 
course, more water is seut up through the inner 
valve than returns. There can be little doubt that 
there is also an alternate expansion and contraction 
of the metal of the ram causing a recoil of the 
motive column, similar to that resulting from the 
descent of the inner valve. If a horizontal piece of 
brass tube be connected with an ordinary tap, and 
the open end of the tube be bent upwards and fur- 
nished with a little valve like the outer valve of a 
ram, the valve will begin to rise and fall alter- 
nately as soon as the tap is turned on, and will 
continue to pulsate as long as there is a flow; in- 
deed, even without this contrivance, the recoil of 
the water may be both felt and heard at the tap 
itself if the pressure is sufficient and the tap adwits 
of being closed smartly. The outer valve of a 
working ram will continue to rise and fall with the 
inner valve plugged and with no air-chamber. I 
must forbear to speak of the inner air-chamber, 
important as it is, further than to remark that its 
oftice is to supply air to the air ball, and to moderate 
the violence of the ram’s action. It does not, on 
the whole, assist the fall of the outer valve, as one 
is sometimes told in books, and as I long supposed it 
did. On the contrary, the outer valve falls with 


more force and promptitude without it.— W. A. S. 


(56972.]—Watchwork.—There is nothing which 
exemplifies the old adage Practice makes perfect“ 
better than polishing ; indeed, it is only by constant 
practice that anyone can become a good polisher ; 
but when once you get into it, it is quite simple. 
The steel must first be filed or turned quite square, 
and then hardened and tempered. It can now be 
polished with red stuff, either by rubbing on a bell- 
metal block (which has been filed and stoned quite 
true) with a circular motion by means of a pointer. 
I generally use a drill stock, or place the work on a 
piece of soft wood in the vice, and use a long bell- 
metal polisher. By far the best medium for givin 
the work a finish is diamantine, which must be us 
witha white metal polisher ; but great care must be 
taken, as it polishes very quickly, and if used too 
quickly is apt to make the work look foxy. In all 
polishing it is very important to keep the work and 
polishers quite square and true. Great care must 
also be taken to keep the work, polishers, &c., quite 
clean ; this is especially important in regard to dia- 
mantine, as the least atom of grit or dirt will quite 
spoil the finish. In the above I have supposed that 
“ Escapement,” as he isin the trade, is acquainted 
with the different tools, and the way to mix the 
polishing mediums, &c. The best way to clean the 
work is with soft bread.—C. A. W. 


[56974.] — Boiler. — To “ Invicra.’’— Your 
boiler has, supposing tho firebox to be from 
12in. to 1l3in. diam., ample heating surface 
for driving an engine 2in. bore and din. stroke, 
as long as the speed is moderate. The fire- 
box is too low; with a 3ft. shell, it should have 
been not less than 18in. in height with a baffle 
plate ; for the low-pressure steam it will generate 
it will steam fast enough. As to the working 
pressure, some careful experiments with copper 
generators recently have made me very careful; 
and in view that copper rapidly decreases in strength 
as the temperature rises, I should want a good 
factor of safety, and would, therefore, say 10lb. as 
the safe working pressure. I have perused the 
pages of this week’s issue, but cannot find the de- 
scription of dynamo you mention, so that I cannot 
give you an opinion; but it must be a very small 
dynamo that something less than the one-eighth of 
a horse-power would drive with much effect ; 
therefore, unless the dynamo be a mere model 
your engine will not drive it. I am assuming that 
with full steam you get 200 revolutions a minute 
from the engine, which I doubt, with a load. When 
the description in question appears, if it escapes my 
notice, remind me, and I will tell you what is then 
my opinion.— INVICTA. 


[56977.]J—Load on Short Spao.—For the sake 
of the querist, will Dubliniensis show how the 
result 18 29 is arrived at? The moment of inertia 
of a square section being m Ad’, and of a circular 
section g A d? (A being sectional area, and d the 
depth in each case), five a ratio of about 10 to 6 
in the strength of the two sections of the same 
depth ; then the strength of a square beam on its 
side and on its edge being in the ratio of 2 to 4/2, 
how is the result 20°21 arrived at ?—J. S. C. 
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[56979.]—Model Locomotive.— (I) No; your 
boiler will not drive even one such cylinder pro- 
perly. All the parts are too small; such a boiler 
would not supply even a single cylinder gin. by lin. 
prover): And one point is, that with a single lin. 

ue you cannot deal with the heat necessary to 
make the firebox do its share. The boiler must be 
both larger and also designed in a technical way 
to work satisfactorily. I will help you in this, if 
you desire, with plans, but the present boiler will 
not do. Size of ports for cylinder jin. by l}in., 
stroke should be jin. long by * wide for steam, 
and zin. by zin. exhaust. ars fein. wide. — 
INVICTA. 


[56980.] —Hlectrical.—If the coil were fixed 
and the core free to move, on passing a current 
through the former the latter would be drawn into 
the coil, tending to embrace as many lines of force 
as ible; conversely, if the core is fixed and the 
coil movable, the latter will be drawn on to the 
oore.— FRA. Bnoa DBR vr, Hammersmith. 


[56983.]— Window Glass.—A piece of ordinary 
looking- glass is fitted into a frame of angle zinc or 
copper, with a back of the same metul, a brass 
socket made of a piece of tube and provided with 
a set screw being soldered to the centre of the back 
in a horizontal position. Another socket, also 
having a set screw, is fixed on the frame or wall 
outside the window in a vertical position. A piece 
of brass rod about 12in. long is bent at a right 
angle 2in. from one end ; the short arm of this is 
fitted into the wall socket, and the end of the long 
arm is passed through the socket on the back of the 
frame. The glass can thus be freely swung both 
horizontally and vertically, and can be clamped in 
avy ge bebe position by means of the set screws. 
—R. T. LEWIS. 


(ns e egal Tou run a very great risk, 
and would have some trouble to convince a magis- 
trate that 1755 gave the ale away. He would, in 
a probes ity, say you were evading the law.— 


156987. Volvoæx Globator.— May be kept 
alive if in any fresh-water aquarium and 
supplied with pond or rain water. Of course, 
fission takes place. To mount whole ring a cell 
with an ebonite ring fastened down to the glass sli 
with Canada balsam. When dry, fill the cell wi 
a mixture of equal bulks of methylated spirits 
water, and glycerine. Take upa little of the fluid 
containing the volvoci, drop it into the mixed solu- 
tion, which at once kills and 5 them, alide 
over a thin cover glass, wipe the edge with blotting 
paper, run a circle of good gold size round the edge 
of the cover glass, which circle repeat every three 
days for a fortnight.—S. BOTTONE. 


156987.]J— Volvox Globator.— (1) I know of 
no good meaus of keeping them long alive.- They 
are usually accompanied by small crustaceans— 
. . feed on them. (2) They 
may, lam told, be dried on a slide, heated, stained 
by gently pouring stain on them, so as not to dis- 
p them, and mounted in balsam. (3) A volvox 
isa green globe, freely swimming and rolling in 
tho water, and of about the size of the dot of an i, 
or rather larger. When fully grown it is hollow 
inside, On examination with a power of 25 or so, 
a volvox is seen to be generally of a light green, 
studded with dots of an intenser green, and these 
dots are nucleated cells lying beneath a tran nt 
layer which is visible round the edge, and is thicker 
in the younger and smaller imens. In the 
younger specimens the celis are massed together ; 
they recede from each other with growth, leaving, 
however, lines of connection between them, whi 
may be seen by a somewhat higher power, aided by 
a condenser or the use of oblique light. 
Most of these celle remain single cells, and from 
the nucleus of each, or of very many, proceeds a 
split flagellum, and the sphere is rolled through the 
water by the united action of these. At the edge 
the nuclei may be seen to be pear-shaped, the stalk 
of the pear being the flagellum or undulating 
thread; in the middle or in front view they look 
circular, or almost so. In other cells, however, the 
nucleus divides and subdivides, and round each 
subdivision of it a cell-wall is formed, so that 
instead of a single cell we have several closely 
aggregated together. Theaggregation contracts at 
the edge, and becomes saucer-shaped instead of 
platelike; the rim of the saucer clinging to the 
inner side of the hollow sphere, which the original 
volvox is. By a continuation of the same process, 
the saucer becomes a cup, and the cup a sphere, 
and this new sphere is a young volvox, which pre- 
sently becomes detached, swims about in the central 
cavity of its parent, and may there attain a con- 
siderable size. About fifteen months ago I mounted 
about a dozen slides of volvoxes, which now seem 
to me to be as good as when they were firat put up, 
though I toppon they must have deteriorated 
somewhat. First, I took them up from the water 
in which they were swimming, and put them into 
cells made on slides with gold size some time pre- 
viously. This I did with a glass tube drawn to a 
point, taking off the supertluous water till I had 
enough volvoxes. Cells made with rings of metallic 


zino would have been better. Then I drained off 
as muchof the water as possible with a tube, and 
by the same means introduced a 1 per cent, solution 
of osmio acid, which I allowed to remain for a few 
minutes, till they just began to change colour, 
when the osmic acid was in turn drained off, 
and they were treated to several changes of dis- 
tilled water, to the last of which some drops of an 
alooholic solution of iodine aniline n were added. 
This was then washed out with ntsshe’s fluid, 
coloured red with magenta, and, the red fluid bein. 
removed, they were mounted in plain, uncolo 
Haentsche's fluid. The result is a double stain, 
which is distinctive, but not very effective ; but the 
flagella, the nuclei, and the lines between the cells 
are as Visible as I remember them ever to have 
been. The Haentsche's fluid, as directed by 
Huentsche, is three parts alcohol, two water, and 
one glycerine; but these „ are not 
intended to be pi eka ht adhered to. I was 
sparing with the alcohol, and finally used perhaps 
50 per cent. or more of glycerine, gradually in- 
creasing it in the various washings. My mistake 
was to use two shallow cells, in consequence of 
which many of the larger volvoxes have burst, or 
ruptured from the pressure of the covers; but, ex- 
cept for the tear at one side, they are perfect vol- 
voxes. I am not sure that these torn volvoxes are an 
unmitigated evil, for they have discharged the 
young ones in their interior, which can be seen more 
clearly.— FRANCIS GRANT. 


(56988.]—Siphon.—When the siphon is simply 
put with the shortest of its legs in the liqua, the 
atmospheric pressure is exerted equally inside it, the 
siphon being now filled with air. When it is filled 
with water and replaced, the column in the longest 
leg runs out; this causes a vacuum which draws up 
some more liquid through the shorter leg, and this 
process is continued till the whole of the liquid has 
run through the siphon. If you don’t fill it with 
water, but suck the air through the longest leg, a 
vacuum is produced, and, once started, the process 
goes on as before. The longer the long end of the 
siphon is, the faster the water goes through, for, the 
simple reason that the long end being lower, the 
difference between the height of the surface of water 
and the bottom of the longest leg is increased, and 
therefore the pressure is greater.—R. A. R. BEN- 
NETT. 


[56988.]-—8Siphon.—To ‘t INVICTA ” AND OTHERS. 
— When you place the short leg of the empty siphon 
in the tank, did you give the following question a 
thought—viz., why should the water rise in the 
empty siphon tube, and then run down the longer 
leg? Is there any natural or other law, except 
that of capi attraction, that would cause water 
to spontaneously rise above its own level? If our 
friend will consider a moment, the action of a 
siphon is exceedingly simple, as is caused thus: 
The column of water or fluid in the long leg, obe- 
dient to the laws of gravity, would, on the exit 
being opened, at once descend. In thus descend- 
ing, a partial vacuum would result in the bend of 
the siphon; but the atmosphere, pressing on the 
surface of the liquid, instantly forces fluid into 
what otherwise would be a partial vacuum, and 
thus a constant descending flow of water is pro- 
duced until the fluid sinks below the end of the 
short leg of the siphon. Air then passes in to fill 
the space left void by the water, and the action of 
the instrument naturally ceases, because an equili- 
brium is set up. Therefore, unless you fill the 
siphon first, where is the column of fluid to fall by 
gravity,and thus set up a siphon action? By the 
same train of reasoning, the longer the length of 
the long leg of the siphon, the greater the speed of 
the flow would be, because the length of the 
descending column is longer. In practice, there 
are many other considerations, such as pipe fric- 
tion, for instance; but, in theory, the longer the 
pipe in vertical height, the greater should be the 
speed of flow, and, therefore, the volame delivered 
in a given space of time.— IN vICrA. 


[56988 (Siphon) and 56892 (Hydraulic Ram).} 
—The information asked for can be found in any 
elementary bock on hydraulics.— J. S. C. 


[56990.]— Bell Telephone Oircuit.—I do not 
understand your question. Express yourself more 
precisely, and I will assist if I can.— S. BOTTONE. 


f56991.]— Blowhole.—I¢ must depend on the 
locality of the hole. But, in any case, my advice 
would be, if it be at ull possible, to drill out the 
speck, and screw in a small pin of either iron or 
brass as tightly as possible, and file off to the sur- 
roundiug surface.— INVICTA. 


(56992.]—Hydraulic Ram.—I do not know in 
what direction you want the information, or I 
would with pleasure give it. Sometbing is stated 
on the subject on page 418 eveñ. A ram with a 
fall of 9ft. should be able to deliver water into a 
tank 80ft. above it readily enough.— INVICTA. 


[56995.]— Fixing Boiler.—There are two plans 
almost equally good. If room is not an object I 
should fix it in brickwork similar to the regular 
egg-ended boilers, the furnace being underneath 
the front end; but the minimum space I could 


advise would be 4ft. Gin. in x 3ft. Gin., that 
the t th boiler ¢ adap 

en you may 0 on in which case 
it would stand in a total space of 3ft. Gin. cach | 
way; but that system would render it almot 
imperative to have a mud catcher fitted inside. In | 
view of this I should myself prefer the fixing hor. 
zontally. Let the flue be then a simple flash fins 
from the bridge to the end of boiler, and thence by 
a square section flue to chimney. Carry wate 
level at the 15th inch from the bottom, and brin 
flue up to the 12th inch only on each side. I 
myself run with, say, 301b., not more, unless I saw 
or knew the boiler to be safe for more. It should 
be safe at 60lb., at least, supposing all was right; 
butas it is best to err on the side of safe , and not 
having seen the boiler, I would say 30lb., and be 
safe; but an hydraulic test to, say, 751b. would be 
better—Invicra. 


(56997.]—Hydropathy.—I have derived great 
benefit from the tub and sponge,” but with the 
addition of Tidman’s sea salt; and I knew ofa 
very severe case of nervous depression cured 
means of the pack used twice a week. To 
learn how to do the pack properly, ‘‘ Quixote” 
should visit a hydropathic establishment for 1 
few days—not one of the flirting and match. 
making description, but ona like Smedley’s at 
Malvern, where hydropathy is really practised.— 
B. So., Plymouth. ' 


66997.) — Hydropathy. — I am afraid 
% Quixote ° will not receive much benefit from 
above practised at home. The great point is change 
of air, scenery, society, and a carefully regulated 
diet. There are numerous hydropathic establish- 
ments in all parts of England and Scotland. 
„Quixote should enter one of them, if possible, for 
as long a term as he can spare; even a short stsy 
will do him more good than he will ever receive 
from medicine: at least such is my experience. | 
took gallons of medicine prescri by eminent 
doctors (I am not exaggerating in the least) with- 
out benefit ; in fact I gut ateadily worse, until I got 
into a very weak, nervous state; life was a burden. 
This was about forty years ago. I then went tos 
hydropathic establishment, learned to live 9 
perly, went through the regular treatment, which 
at that time was strict, both diet and treatment, 
and have lived comfortably till well turned the 
allotted span of life. I may add that it can scarcely 
be called a cold water cure now, as hot water, 
Turkish baths, &c., are much used in the presnt 
treatment. I would strongly urge ‘‘ Quixote, 
or anyone labouring under nervous disease, indi- 
gestion, &c., to go and do likewise.— W. Ganamv. 


[56999.] — Question ia Algebra.— The twelve 
soldiers can be arranged in line in | 12 differs! 


ways, and so can the twelve sailors. We hare, 


therefore ( | 12)°, different ways of arranging the 
men in two lines, one containing all the sailors, and 
the other all the soldiers. We can now break up 
our line of soldiers into three sections of four men 
each, and we have 13 different positions among the 
sailors (namely, between any two or at either end), 
from which we must choose three in which to plac 
our three sections of soldiers. This can be done in 
— 3 — ways, and remembering that these 
tions must not change their positions with regard to 
one another, we see that there are 


(112)? x 113 
* 1107 


different arrangements satisfying the conditions 
13 x (112) 


o — 
10 * 13 C. Prasa. 


[57000.]—Spark Ooil.—Fasten a piece of stout 
copper wire into a wooden handle and cross it 
the flame of a gas or epirit lamp. The projects 
end will serve as an excellent soldering tool for 
kinds of small work. You must tin the wire first, 


of course, and use resin as a flux.— C. D. R. 


(57000.]—Spark Coil.— The tinfoil of cb 
densers is usually placed between boards, which A 
a size smaller than the foil-plates. Oue inch or 5 
of each alternate plate consequently projects a 
the sides of the board. Press the edges ap a 
aud bend them over on the board, fastening t Ne 
down to it by small binding-screws. Counect i 
condenser vy short lengths of wire from the ane 
soldering the connection of the lengths to ante 
which come from the pillar and the spring. x 5 
point of contact is thoroughly clean, the touc 0 
bolt should do no harm. — BOBADIL. 


457000. ]- Spark Ooil.—If you trace the conn!” 
tious underneath you will find that one man 19 5 
goes to the spring of the contact breaker and ano 
main wire to the contact breaker 
part which carries the adjustable screw. aol 
denser, you will find, is made of tinfoil me aie 
All the plates of foil coming out on the 10 da 
must be connected together, aud by the atadi 
piece of insulated wire with the spring of the aut be 
breaker, „whilst the other series of foils m 


> 


— 
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similarly connected to the contact breaker pillar. 
The main wires I refer to will also not be fine silk- 
covered wires such as you describe, but should be 
Wires, say, at least No. 18 wire gauge.— IxVIOrA. 


{57001.]—Oarbon.—A battery cell made as 
described would answer your purpose for a bell, if 
sufficiently large; but you would obtain better 
results by using two plates of carbon with one of 
zine between them, and sal-ammoniac instead of 
common salt. If charged with a solution of 
bichromate of potash in sulphuric acid and water, 
it would worka coil.—R. T. Lewis. 


[57001.]—Oarbon.—If sufficiently large enough 
it will give a current sufficient to ring a bell, but 
only for a short space of time, as polarisation 
almost immediately would ensue. You can obtain a 
better result by increasing the carbon surface six or 
eight times that of the zinc, but even then the cell 
is of no practical use, as the Leclanché is far ees 
rior in every way. For coils and motors the cell is 
of no use however.—(. D. R. 


57005.] New Steam Motor.—To “Invicta.” 
The motor in question being a patented machine, 
I am sorry that I cannot myself assist Mr. Miles. 
Bat, asin the case of another querist, I have written 
the manufacturers, asking them to communicate 
with you. In another case they have granted him 
a free special license to make one engine only, and 
I understand it is in hand already. I have no doubt 
that my request to them in like manner would 
procure you satisfactory terms to make one 
engine for own use only. I cannot say how far 
such special license will be granted, but so far they 
have been issued as a personal favour to me and to 
readers of the E. M.” only, so that any one else 
interested may most likely be dealt with in the same 
way if they . their desires through the medium 
of this journal. My own personal influence would 
8 bs employed in their favour in that case. 
—INVIcTA. 


[57008.}—Graaule Battery. should not re- 
commend ‘‘ W. Y.K.” to use a granule battery, as 
I tried one myself made up of six quart oells, and 
could not light one 5-c.p. lamp properly. Also 
there is a very unpleasant smell with it, and it is 
very troublesome to recharge.—W. 


(57008.])—Granule Battery.—Itis quite possible 
to make a 6-cell granule battery in the way you 80 
pose, but it is not ad visable; they always leak, and are 
very awkward to recharge. Marine glue can be 
p at most shops; it is made by dissolving 
5 of indiarubber in 12 of benzine, to which 
is added 20 parts of lac; it should be applied hot 
witha brush. The E. M. F. of an ordinary granule 
is about 1°60. You can use outer cells made of an 
waterproof substance ; large jam jars or glasses wi 
do equally well. It is impossible to say whether the 
size you mention will give the current required 
without measuring ; you must find this out for your- 
self. If you do not pack the granules tightly round 
the electrode the resistance will be very large. The 
granule cell has been very much overrated. You 
must, therefore, be prepared to be disappointed if 
you expect too much from it.—C. D. R. 


[57010.]—Swan’s Studio Plates.—Mr. Chap- 
man’s assistant was quite right; these plates, if 
properly treated and duly exposed, will yield good 
pictures with any known developer. N.” must be 
wrong in his work.—S. BoTTONE. 


(57010.|—Swan’s Studio Plates.— N.” had 
write to Messrs. Mawson and Swan for a 
small book entitled“ ele elt price 3d. 
which gives directions for working their plates. 1 
may say that they recommend Ed wards's developer 
as well as tbeir own.— A. R. F. 


157010. —Swan's Studio Plates.—Chapman’s 
assistant was quite right in saying that any de- 
veloper will do; and if “N.” tried four, the 
difficulty lies in a wrong exposure or acoess of light 
to the plate. Swan's developer is: No. 1 Solution, 
30 grains pyro, 100z. water; No. 2 Solution 
1 m liquor ammonia, 1 drachm bromide of 
ammonium, 100z. water. Use these solutions in 
equal proportions. For an amateur, the standard 
developer of the New York Photographic Society 
is better, although it is very slow, and the de- 
weloping dish should be kept covered as much 
as possible. It is as follows:—For a A- plate, 
water 20z., dry pyro 4 grains, carb. 3 11 
grains, sulphite soda 22 grains, carb. potash 11 
grains, yellow prussiate potash il grains.— B. So., 

ymouth. 

(57013.])—Boiler.—To ‘‘Invicra.””—In com- 
paring the two boilers, one 32in. long by lsin. 
diam., and with dished or egg ends, and the multi- 
tubular boiler, 20in. long by llin. diam., and with 
five lin. tubes from end to end, I may tell you that 
the available heating surface is practically the same 
in both; but looking at the matter all round, I 
should prefer the 32in. boiler to the tubular one, as 
a large portion of the latter would not be as 
effective as that of the former; whilst the tube ends 
would be likely to give trouble some day, besides 
acting on the speed of the draught. The externally- 
fired boiler also would hold steam better from 


larger bulk of water, and the water level would not 
be subject to the same rapid variations ; therefore, 
stick to your first boiler.—IJnNvicra. 


(57014.|—Watoh Jobbing,—I am puzzled to 
know what Lever really does want. 
. useful tool for watch jobbing and making 
is a g Swiss mandrel; cost about £7. But for 
turning in balance staff:, pinions, cylinders, &c., 
he must use the ordinary turns, cost about 10s., 
and require a lot of practice.— ESCAPEMENT. 


[67015.]}—Steam Canoe. —This is decidedly a 
case where the paddle engine could better be utilised 
than the screw, as the narrowness of beam needs 
all the additional stability that can be imparted. 
The boiler should certainly be horizontal, to keep 
the centre of gravity low; whilst a small paddle- 
engine would take the minimum volume of steam. 
Had our friend given me the depth of his canoe, I 
could have better dealt with the question for him. 
Neither has he told us the len of stroke of his 
2in. cylinder. I am also writing him direct to 
oblige me with sketch of his canoe—firstly, because 
I want to see the general design, and also that I 
might better advise him as to the engine and boiler. 
If the opinions I form would interest the readers of 
the E. M., I shall be happy to express them.— 
Invicta. 


UNANSWERED QUERIES. 


— . — 


The numbers and titles of quertes which remain unan- 
swered for fire weeks are inserted in this list and {f still 
unanswered are repeated four weeks afterwards, We trust 
our readers rill look over the list, and send what information 
they can for the benefit of their fellow contributors. 


Since our last, “ Alto Petit” has replied to 56429, 
56440. 


. Engine Query, p. 222. 

Chemical - Peroxide of Hydrogen, 222. 

. Finishing Silver Plated Goods. To “Gold- 
smith, 222. 

. Cyclist Tour in Scotland, 222. 

. Bending Box Spade Handles, 223. 

. Gramme Dynamo, 223. 

. Special Run, 228 

. Gas-engine. TO R. A.,“ 223. 

Ordnance Factory, Enfield, 223. 

Heating Surface in Vertical Boiler, 223. 

Pocket Battery. To Mr. J. E. Chaster, 223. 


. Psychology, p. 311. 
° Shafting. $11. 
. G.W. R. ilway Locomstives, 811. 
0 Barbadoe -. 311. 
. Painter's Wheel Linicg Tool, 311. 
. Raising Water by Ejector, 311. 
. Accamulators, 811. 
. Three-cylinder Engines, 311. 
Safety Bicycle, 311. 
Building, 311. 
Parrots, 311. 
Ancient Tights, 311. 
81 


9 a 
Calico Dye'nz. 311. 
. Gluc se in Leather, 811. 
. Bicycle, 311 
Ki es and Kite Carriages, 311. 
Limited Liability Company, 8 2. 


Transmission of Power. — The following 
particulars of the cost of transmitting power by 
the Daft system are given in a pamphlet issued by 
the Safety Electric Power Company of New York, 
which possesses territorial rights acquired from the 
Daft Company. The nominal radius covered is 2} 
miles. Engines, boilers, foundations, &.; eight 
dynamos, aggregating 600 horue- power; line re- 
ceivers, switches, &2., total £17,100. Running ex- 
penses per diem: Rent, coal, engineers, linemen, 
two firemen, station dynamo men, outside receiver 
men, 10 per cent. depreciation, oi], waste &c., total 
per diem, £19. It is assumed that 350 horse - power 
will be ready for delivery at any moment, and 
following the ordinary practice of power producers, 
at leart 600 horse- power can be rented therefrom to 
small consumers, limiting the delivery to, say, 10 
horse-power for any one consumer ; in this way an 
average of £30 per horse- power per annum may be 
realised in New York City, which would therefore 
return after deducting running expenses, a net in- 
come of £11,000, or 65 per cent. per annum on prime 
cost. The estimate of ranning expenses is probably 
excessive, since 365 days of working expenses have 
been provided for, whereas this would in practice 
probably be reduced to 313 days, thus reducing the 
expenses and increasiog the earnings. The plant 
for a ten-mile section of street-car lines, on the 
assumption that fifty cars are to be run aud that 
150 horse- power is ready for delivery on the track 
at all times is 62,000 dollars. Fifty loaded cars 
may be moving at the same time. Assuming a run 
of sixteen hours per day per car, the expenses are 
put at 49 dollars, or less than a dollar per car, 
whereas the care and maintenance of 400 horses 
cost 286 687 dollars per day, or more than 5 dollars 


per car. 


The most 


QUERIES. 


(57°22.]—Galvanic Batteries.—To “ S:eua.”—I 
have just purchased a copy of your work on “‘ Electricity,” 
and am reading it with the greatest interest and pleasure. 
Would you kindly give me some information on the 
following point ? J understand that the current in a 
galvanic battery is due to the difference between the 
energy, which is generated (by chemical action) at one 
plate, and that which is expended (by produ- ing chemical 
decomposition) at the other plate. Thus, in the Daniell 
battery, sulphate of zinc is formed in one cell, and 
sulphate of copper is decomposed in the other; but the 
energy «f the combination of the acid with the zino is 
greater than that of the acid with the copper; the force 
gecemi in one cell is greater tban the force expended 
n the other cell, and hence there is a current, equal to 
the diference (minus resistances) of the energies, flow- 
ing from the zinc to the copper. But there isa battery 
of German origin, lately invented, in which the fluid is 
chloride of iron solution, and the elements iron and 
carbon. The chloride is decomposed, its chlorine form- 
ing fresh chloride with the iron plate, and its iron being 
reduced at the carbon plate. Now I waot to know what 
is the source of the current in this battery ; where does 
the energy come from which ie transmuted by the battery 
into electricity?—for the force expended in pulling 
asunder the cblorine and the iron must be exactly eq 
to the force generated by their union; the energy 
developed at one plate isabsorbed at the other, and the 
result ought to be nothing. The forces being equal and 
opposite, the equation might be thus put: r -T = O, 
but there is a current., I undeistand that the reduced 
iron is oxidised by the action of the air, and falls to the 
bottom as oxide. Can it be that it is this oxidation which 
is the source of the current 1 If so, then it scems to me 
that the current ought to flow the wrong way, that is, 
from the carbon to the iron. Would you kindly explain 
the action of this battery, especially with reference to 
the principle of the conservation of energy 1—Ex-Garsı- 
BON GUNNER. 


[67023.]—Second and Fourth West India Regi- 
ments. Colonial Police Forces, &c.—Will any of 
your numerous readers inform me as to the qualifica- 
tions necessary for entry into the Second and Fourth West 
India regments, more especial y the last nemed? I find 
no mention of the Fourth in an old Army List in my 
possession, but a gentleman lately returned from South 
America, assures me that there is such a legiment, and 
that he has heard that entry is not difficult, but is 
unable to give particulare. I should aleo much like to 
know something of the polite forces in our newly formed 
colonits— Guiana for instance—and whether it is possible 
to get an appointment in one of them, and the modus 
operandi, 1 bave served fcr tix years in South Africs, 
throughout the Galeka, Gaika. Basuto, and Zulu 
Campaigns, and am anxious to get military or colonial 
police work again, if possible. The fullest information 
will oblige. - Monroar. 


(57024.J—-Dead Centre.—Could any co ent 
inform me of the cause of the difficulty I experience 
in my laun-h engine to get over the dead centre? The 
ali valve, in the opinion of two engineers, is set right. 
— AMATEUR. 


(57025. -Midland Scotch Express.—Can any 
of your readers inform me what was the number of the 
engine which took this train, on Thursday, July 9, 
between London and Leicester, when the driver was 
killed by coming in cuntact with a bridge whilst mounted 
on the tender ?—Boais. 


157026.]— Problem. — Can any kind reader work the 
following, algebraically ?—I cannot get an elimination 
between the three unknown quantities. A man has 
whisky worth 16s. a gallon, and another. lot worth 19s. 
a gallon. How must he mix these with water to make 
a mixture of 51 gallons worth 12s. a gallon ?— Boars. 


(67027..|—_Pure Phosphorus,—Will Mr. Alfred H. 
Allen kindly give me a simple method of pre 
absolutely pure unoxidised phosphorus? Iam inform 
that when taken internally in this form it has preved 
very beneficial in nervous exhaustion, and being a 
sufferer, I am anxious to prove the truth of the state- 
ment.— Puos, 


157028 |-Stamping in Relief.—Can you kindly 
give me the process of above suitable for thin brase 
patent tickets, and the probable cos: of the needed 
appliances! Iam having a deal of annoyance and 
delay getting my tiekets, and think I could turn them 
out to better advantage myself.—STAMPER. 


157029. Turbine.— What power can I get out of a 
zin jet of water under a pressure of 16ft. by means of a 
turbine ? Also oblige by giving directions how to make 
a turbine? What number of revolutions per minute 
would it run at? — HIRLAx DIR. 


[57080.]—Galvanising Clout Nails. Could any 
one inform me how to galvanise ordinary clout nails ? 
Also the pickle required for cleaning them, previous to 
dipping in the bath of melted zinc 7— NAILS. 


[57031.1.—-Soap Analysis. — Will any of your 
readers kindly inform me how to estimate the 5 
of alkali (soda) in soaps, also fat and water 1— . C. 


[57082.1|—Olock Making. 1 intend making clock 
from instructions given in E. M., Vol. XXI., and 
wish to know the most suitable lathe to get for the job; 
perhaps someone will advise —Nouxx. 


[57038.]J— Refining Gold. — Would any fellow reader 
who is up in chem ustry kindly inform me how I may 
s: parate the copper and silver from nine carat gold, so 
as to form chloride of goid? Also how to recover the 
silver as well? Any information wiil be thankfully 
received.— ALLOY. i 


457034. Painting Jron Bath.— I shall feel obliged 
for instructions how to prepere paint and apply it ta a 
oe on bath, so that it will stand hot water 1—D. B. 
45 8. 


i Bloyole Spring.—I wish to make a spring 
somewhat after the Arab style. Will Invicta,“ or 
others tell me the sort of steel rod to ute will. Bessemer 
do? Ought it to be bent cold, or at a dull red heat 
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Does it require hardening 
rod will be about jin. diameter.—E. O. 


[67036.}—Bicycle Painting.—Which is best to 
clean grease off from spokes, &c., 1 paint 
wa — 


ing, benzoline or solution of caustic potash 
E. O. B. 


(57037.]-Sewing-Machine Work.—I shall be 
glad to be informed if and how the stitching is marked 
Out in ladies garments—corsets for instance! I want a 


quantity of sewing done very evenly.—J. W. 
(57¢€38.]—Wimshurst Influence 


—AUEORA. 


(57039.]— Firing Mines.— Wanted to know simplest 
g charges of gunpowder, 100yds distance, by 
in. coil, and what form of battery to 
use for constancy! Tobe fired about three times daily. 


lan of 
electricity ; have a 


— MIKADO. 


(57040.]—Voltaio.—I want to make snme simple 
alvanic 
battery, would show a school boy the effect of motion 
produced by a voltaic cell. How can I manage this ?— 


electric motor which, actuated by a small 


H BALL. 


[57041.] — Battery.— What is the reason opticians 
sell us those small cells for bell and coil work? Those 
cell require acids powerful in proportion to their smali- 
ness to work them. Will it not answer to use much 
uiring for the development of electricity 
Where 
the size of the battery is no objection, is not there a 
decided gain in large carbons, and zinc actuated with 
d? Is there not a mania amongst our opticians 
end electrical engineers, for making those smal] batteries ! 


larger cells, 


diluted acid, thus reducing the working cost. 


weak aci 
— E. B. FIN RSS. 


187042.J— Spark Coil.— Would rome gocd friend 
a list of experiments, which I may 
coil—something elee than showing the 
eperk ‘hrough vacuum tubes, and giving shocks 1 


favour me with 
perform with a 


* 


(57043.]—Spectroscope. — My spectroscope shows 
the D lineasa thick line, having two conspicuous but 
much thinner lines close to it on the red side of the 
poctom the instrument has five as Should it 

ouble, or does the 
sodium line, the D line, actually consist of two fine 


ow the thickest of those three lines 


lines, and one coarse line 1—JoLLY MILLER ox THE D. 


(67044.)—Silver-Plating.—I have just commenced 
and like other amateurs, have met with a 
have been successful with brass and copper, 
but I cannot succeed with German silver. I get a good 


silver-pla 
difficulty. 


coating of silver on the metal, but as soon as I put on the 


scratch brush, it peels off. I have made a solution of 
cyanide of mercury, but I don’t know the correct way to 
use it, and should it be used for all articles? I have used 
A battery of carbon and zinc, placed in a large glass for 
holding 1qt., and I have also tried the same with copper 
and zinc, using in both cases, oil of vitriol and water as 
they both act_very well, but which is really 
best for the purpose? I sball be thankful fora little 


chemicals : 


information respecting the above, or any hints on the 
t ubject.— A Bin IX. 

57045. igs L. 
s Meteor or any o 
numbers and names of above locos.— Corswol p. 


hie E. and N.W. Manchester Express.— 
t class of engine is new working the 12 noon from 


Buston to Rugby !—Corswo tp. 


. Goods Engines. — Can an 
corresponden 
2821 class !—CoTswoLp. 


[57048.)—_ Hardening Dividers.—Wouldany kind 
reader inform me how to harden a pair of dividers? I 


have tried several times, but cannet harden them properly. 
I have hardened them in oil, but they either snap or 
bend, and will not go back.—E. B. W. 


157049.J—Dynamo.—I beg to thank Mr. Bottone for 
suggesting cog armature 4in. long, in reply to my query 
66909. Before proceeding, however, I desire to state 
that the malleable field m 
so that th 
therefore 


agnets are arranged on a frame, 
will all bolt to one side of the pole-pieces ; 
would further ask if the embracing pole- 


3 4 in. long on the space for winding between 


prar diameter will suit better now that I explain the 
-M.’s will only operate on one side of the pole-pieces 
only, being arranged ona circular frame like the Siemens 
alternate machine. What should be the neutral space 
between these poles ? —SUBS0CRIBRZR From No. 1. 


L57050.] Dynamo Oonstruction.— To W. H. 
Gaaves.—Will you kindly give dimension of armature 
for dynamo, to rive about 15 amperes at 50 volts., to- 
gether with a description of field magets and winding 1 I 
Actas itto be shunt wound. Also give description of 
fle magnets for the armature you described lately in 
„E. M.,“ which I have nearly completed.—ELEOTRA. 


(57051.)—Legal.—I am married, but no family; I 
have a will, and bequeath all and every my real 
and pe sonal estate and effects, unto my wife absolutely. 
After this will is made, I buy a freehold land and house, 
and in the deed I find this clause :—‘‘ And the said E. 
Pelham doth hereby declare that he was married since 
the first day of January, 1834, and thst no woman who 
shall become his widow shall be entitled to dower out 
of, or in the said land, measuage, and hereditaments.” 
Will this clause prevent my wife having this freehold at 
my death !—E. PELHAM, 


(57052.)—-Weight and Stress of Beam.—Would 
any reader work out the following fur me ?—A beam of 
any material, say (fir, Piga) supported at both end-, 10ft. 
lung, 7in. deep, 2in. thick. Find the weight, and prove 
that strese is proportional to strain.—R. B. 


and tempering to a blue! The 


Machine. 
Will Mr. Wimshurst kindly inform me whether it is 
possible to construct a multiplate machine on his 
principle, and if so, would he give me, through the medium 
of your Reply Column, full details relating to the con- 
struction of such a machine with twelve pairs of plates ? 


N.W. Compounds. — Wil 
er reader, kindly give a full list of 


y 
ve principal dimensions and weight cf 
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SCRIBEB. 


obtainable contains a 


lodge the deposit. 


APPRENTICE. 


device was in use for series wor 


double- wound electro-mugnet. 
ne resistance of a bell is greatly reduced when 

e 
ano 
the above, will much oblige.—M. S. E. 


[57056.]—Problem. — Will one of 
number, those that have died since the time ef Adam 


or those that are alive at the present time, as we all 
know that the population of the earth is always onthe 
increase, and that more are born than what dies? Some 
persons contend that the number of living exceed the 
number of the dead, but as more are born than what 
dies, ina stated time, the greater number seems in 

If any of ours will kindly 
problem, I shall be 1 


favour of those ‘living. 
state how to solve th 
obliged, as others contend that the number of the d 


exceed that of the living by 50 per cent., but no ar 
any reader throw some light on the subject !—G. Feyz. 


Belts.— 
hod, or formula, of ing the hove, i a the 

easy met or form Of measurin above, In e 
‘ have tried 


85. 


our 
numerous correspondents kindly give a solution of the 
following! Two circles touch each other externally at 


of this statement seems to be possible to obtain. 


(57057. )—Transmission of Power by 
Would some of your numerous readers kind 


case of belts transmitting small powers? I 
several formule, but without success.—H. L. C 


yy £7058.1 Science Examination, May 
athematics, Stage II. — Would any of 


C ; show how to draw a straight line through C to meet 


the circumferences at A and B respectively, so that AB 
ven straight line, less the sum of the 


2 


may equal a 


diameters of the circles! -A STUDENT. 


(57059. Power. Kindly tell me what power, in 
foot- pounds, would it take to carry a weight up stairs 
at an angle of 60deg., 110lb. 22ft., and what it would 


take to lift same by chain pulleys, which are as 1 to 241 
—HrDRATHANA. 


457060. — Theoretical Mechanios.— Will some 
kindly inform me whether a knowledge of the 
Calculus is absolutely necessary in order to enable one 
to acquire sufficient knowledge to pass in Honours in 


reader 


theoretical mechanics at the May exams, ? If so, what 
work would be suitable for the purpose ?—G. H. 


(57061.]—Platinoty pe Process.—Will any reader 


of ‘ Ours,” who has tried the above process, give me his 


opinion a8 to whether it is easier or cheaper than the 
ordinary toning process for prints? It looks very simple 
and easy when one sees it done at the Inventories; but I 
thould like to know if it answers well in the hands of an 
amateur, before I get a license from the company, which 


I am very much inclined to do.— R. A. R. BENNETT. 


(57062. -Automatio Musical Instruments.— 
me whether the aurephone is 


Will someone kindly 
made on the lever principle like the organina, or simply 
suction through 


verses of a hymn ?— R. A. R. BENNETT. 


{57063.)—Specific Heat. — If 
Cdeg. Cent. be mixed with 25grm. of water at S0deg. 
Cent., I want to find the temperature of the mixture? 
— Epmoyp Musray. 


[57064.]—Bisulphide of Silver.—Will Percy W. 


Stanley (reply 56684) kindly give more particulars about 


Roseleur’s bisulphate of silver method of silvering ? I 
should much like to try it. Also, if it will require var- 
nishing over on a barometer dial ?—ARGENT. 


(67065.}—-Cork-cutting Machine.— Will some of 
our kind friends give me a sketch of a cork-cuttin 
machine, to cut a cork from jin. to 1àin. in one cut, an 
the largest size to be cut with the same machine is 2łin. 
and the smallest size is jin. 1 X. Y. Z. 


157066. Reducing the Amount of Lime in 
Ohalk Water.—There is a process, I am told, for 
gomg this, Clarke’s patent is being used in some pisces. 
and I wish to know where I can learn what the Clarke's 
patent process is? I have becn told it is mixing a 
certain small weighed portion of quicklime with so 
many gallons of the water; the hydrate of lime enters 
into chemical combination with the lime already in the 
water, forming an in-oluble salt of lime; the result 
being that when the sediment has deposited, the clear 
water is left with a much less percentage of lime in 
solution than before. It will be a great boon if any of 
your readers can inform an old subscriber to Mecuanic 
of this process.— C. H. D. 

57067.)—Mineralogy.—As I am spending three 
Goat A the heart of the mining districts of the Oural, 
am anxiousto make a collection of stones. Unfortu- 
nately, my knowledge of mineralogy is very limited 


{57053.]—Coil Connections.— Will any of our elec- 
trical correspondents assist one of their struggling friends 
in the following ?—1. How must I connect the wires 
froma medical coil, with only one kind of wire used? 
2. How must I connect the wires from a medical coil, with 
primary and secondary wires used? 3. How must J con- 
nect the wires from a lin. spark induction coil, with con- 
denser, dischargers, and commutator of the cylindrical 
shape? A sketch would greatly assist.— WxREKLT SUB. 


57054.] — Cleaning Stationary Eagine.— To 
“Invicra.”—A friend of mine who is in charge of a 
stationary or land boiler of the Robey principle, is much 
perplexed about the cleaning of it, as the only water 
great quantity of lime, and the 
tubes being placed zigzag, it is almost impossible to dis- 
Yerhaps your extensive experience 
would enable you to suggest something which would 
soften the deposit, and render its removal possible with- 
out drawing the tubes. I may mention that a great 
force of water cannot be obtained to wash out with.— 


(57055.]—Electric Bells in Series.—There always 
has been a difficulty in working three or four bells in 
series, from one battery; this appears at last to be over- 
come, judging from the following :—“ The short-eircuiting 

ing the bells some years ; 
but it is now abandoned for the far more satisfactory 
By the new arrangement 
striking 
ong, and as all the bells are independent of one 
er, they offer less resistance, and take less cells." A 
description of the double-wound electro-magnet used in 


our readers 
kindly inform me how to ascertain which is the greater 


ves of paper like the orguinette ? If 
one makes a continuous band of music, is it possible to 
repeat one tune any number of times, as the separate 


. of snow at 
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indeed. Will some of your readers who erstan 
this subject, have the kindness to inform me mi 
stones it is best to collect, how to judge gnod speci 
and if a good collection has any value in England? As 
specimens are easy to be obtained, I wish to take this 
Opportunity of making a collection, which, if I do aot 
keep myself, can give to my friends who care to hare 
them.—Ourat. 


[57068.}—Dynamo.—To W. H. Eaves, Coveytar.~ 
aring nearly completed an armature (exactly txo 
thirds lees in all its details, with the exception of thick. 
ness of the sheet-iron discs) from the admirable da 
scription and sketch given by you in letter No. 21277, 
May 22, will you kindly inform me in regard to the 
following points! 1st, at size wire (and approri- 
mate quantity) will be best to wind the said arm: ture 
with, which I intend for lighting purposes! 2nd, What 
number of 20-c.p. lamps may I reasomably expect from 
such a machine, granting the machine to be fairly well 
made from anelectrical point of view! 3rd, If not tos 
impertinent for me to inquire, when may we exce+t 
your promised letter, giving particulars in regard to 
winding field magnets, &c., and supposing when it 
appears (as I hope it will soon), in order to save farther 
a you, if I make everything exactly two-thirds 
less in all its dimensions, what size and quantity of wire 
I will require for field magnets, &o. ?—Cyuno Gwrezpic, 


(57069. |—Hot Water.—I have a hot-water arrange 
ment that does not answer unless the fire is constantly 
attended to. The boiler, a copper one, is gin. by gin. by 
Ain, is set up in a 16in, sham register grate, and is I7in. 
below the hot-water cylinder, which is 2tin. by 11in, 
total length of flow and return pipe 82ft., which is hin, 
lead, 7Ib. to yard, it supplies five toilet cocks, the ‘int 
one being Aft. and the one 4ift. from the cylinder, 
It supplica also, when necessary, about 50ft. of lip. 
wrought-iron piping for heating purposes. My requin- 
ments are from one gill to a pint of very het water about 
every three minutes from any of the cocks, Woulls 
larger cylinder make the difference, or would the 
addition of another boiler, heated by gas and plac 
3ft. from the first cock, and so arranged as to work 
jointly or separately! 11 80, a sketch would oblige— Lrs 

ENTS. 


|57070.]—Telephone.—Having completed a pair of 
telephone (bells) Í find that they will not k at all. 
The are 4in. by ĝin., and each a jin 
bobbin, wound with ten layers of No. 40 covered wir, 
the diaphragms, 2}in. diameter, I adjusted to About 1 
1-30th of an inch from the magnets in each case, and 
can get no result at all, I sent a current from s anil 
bichromate cell through about 1,000ft. of covered wire. 
and inserted the telephones in the circuit, one +t 
each end of the and when the circuit 
was completed, I could distinctly hear a click in 
both, at a distance of about bin. from the phones. Are 
my magnets strong enough they each can lift about 
z0 . If not, couldI make them stronger by sending a 
current from a battery round the bars? Also have I go: 
too much wire on the bobbins !—if ao, how many feet 
ought I put on each bobbin of No. 40 wire, as it is 
difficult to tell by ounces how much of each wire to wind 
on, each number being thicker or thinner than the other, 
as I suppose would make a great deal of difference in 
strengthening or weakening the induced current, the 
same as it does with the inductoin coil, according to the 
wire used, Would Mr. Bottone or Mr. Lancaster, 
kindly put me to rights in this matter, as I should to 
have a pair of these instruments to talk with, merely for 
an experiment than anything else.—TELEPHONIO. 


57071 .J—Beat Valves in Hydraulic Rams.- 
I should like to supplement the inquiry of A Melting 
Mechanic,” and ask what rules govern the weight of the 
beatjvalves in hydraulic rams, and how the best weight is 
calculated when the height of fall and diameter of inlet 
pipe are known. What would be the weight for ‘inlet 
pipes lin., 1}in., and 2in. diameter? Also, how is the 
size of the inlet pipe calculated? What 11 do the 
makers go upon, and what 5 should the delivery 
pipe bear to the inlet pipe? What are the reasons wh 
draulic rams are not in favour among engineers, ab 
what are the chief sources of failure? What governs the 
length of inlet pipe—i.c.. what proportion should the 
length of the inlet pipe bear to the fall? Any further 
information on the subject will be very acceptable.—B. 


Oement for Marble, &o.—Stir to a thick 
batter with silicato of soda, twelve parts Portland 
cement, six parts slaked lime, six parts fine lead, 
one part infusorial earth. Very excellent for marble 
and alabaster. The cemented object need not be 
heated. After twenty-four hours the fracture is 
firm, and the place can with difficulty be found. 


Eve Workman connected with the Building 
Trades 3 Iring a Situation should advertise in “THE 1 
ING NEWS.” published every FRIDAY, price Fourpence, at . 
Strand, London, W.C, 


“THE BUILDING NEWS” is the Principal Journal n 
senting Architects and Builders, and has the largest aireulation 
any Professional Journal in the kingdom. 


Every Workman should insist on seeing “THE BUILDING 
NEWS" every week at his Club or Coffee House. He wil A 
more Lista of Tenders’ for new work in it every week than t 
aay similar paper, and can thua judge where werk is likely 11 765 
had. He is alao specially invited to make use of! Intercomman pa 
tion! if he wants to know anything about his trade ; to write i 
the Editor if be has any suggestions to make, and to advertise 
the paper when he wants work. 


for 
The chargo for Advertisements for Sitnationa is One Shilling 
Twenty-four Words, and Six penoe for every Eight Words after. 
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Holloway’s Pills. — Indigestion, flatulence, anl 
cramps.—These atomachic Pilla are invaluable for all com nA ia 
this character. They also correct the liver, and give tone to 4 
alimentary canal. They purify the bloed, correct 25 10 it ia 
secretions, and elevate the tone of the nervous system wi 


depressed. 
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. ANSWERS TO CORRESPONDENTS. 


— 2 — 
„ All communications should be addressed to the EDITOR 


of the ExGuisn Mecuanic, 332, Strand, N. C. 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put draw- 


ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
num bers as well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 


4. Letters or queries askinz for 
dresses of manufacturers or correspondents, or where 


tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or acientitic 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 


„Attention is especially drawn to hint No. 4. The 


space devoted to letters, queries, and replies is meant for 


the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column offers a cheap means of obtaining such informa- 


ion, and we trust our readers will avail themselves of it. 


} 
t 
j 


i 
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The follo are the initials, &c., of letters to hand up 
to W y evening, July 16th, and unacknowledged 
elsewhere :— 


RRV. A. WILLAV.— C. P. Krauth, jr.—Chas. J. f immons. 
—F. Hotham.—J. Epps and Co.— T. Fletcher. Vacuum 
Brake Co.— G. Pardoe.— John Browning.—S. Beeching. 
Lancaster and Son. Gaseous.— Geo. Cordon. — An 
Anxious One. —-A Working Man.— Mine Agent.— 
Wheels. — Brother Pivot.—Cambrian.— A ceumulator.— 
Eyepiece.— C. A. W. -W. B.—Glatton.—F. H. Wenham. 
J. C. L.— J. H.— Bobadil. 


J. O. Evans. (We do not know that anyone is prepared 
to fit up the apparatus necessary ; but there is much 
about the system in recent number:.) -W. Ouix. 
Saree h implied by the statement that it would be 
noticed. See p. 420.)—Rost. H. Hissertr. (We really 
do not know. Look in the flies of the engineerin 
papera. 2. No doubt there are both photographs an 

vings of Hawarden Castle and Hughenden Manor, 

an advertisement in the Waated Column would 
probably bring you several offers. 3. If you mean 
ions for making a camera, they have been given 
several times— see, fur instance, pp. 212, 880, 474, Vol. 
XXXVII.) — Ancnitecrus. (The question was 
answered, as well, perhaps, as it can be, in No. 1,009, p. 
472, under the heading of Flies or Midges. It is statea 
that the Japanese lily (L. auratum), when it isin flower, 
will keep flies out of a room )—Arsoutp T. RRRD. 
(See answer to Watchmaker” last week. If you 
want more math+ matics than Gutbrie use’, you should 
try Clerk-Maxwell's and Str W. Thomson's works. In 
ng for South Kensington examinations it is 
always advisable to join a class, as teachers know, as a 
rule, the moat -uitable books.)—MLecraon. (They 
nearly all depend upon making a bit of platinum wire 
red hot by its resistance to the pas-aga of the current. 
uently, any cell which has a high electro-motive 

force, if only for a minute or so, is better suited t> the 
purpose than a constant battery. 2. See recent back 
numbers and the indices generally.)—A. B. C. (See 
p. 61, No. 1,017, p. 592, No. 1,014, and the indices.) — 
.S. Trews. (We do not think it is fully explaiced 
in any one number, though there is much about it in 
many.)—A CoxsrAN T Reaper. (Your six questions 
have nearly all been explained in recent numbers. The 
second is not explicit. Do you want to turn the rods 
hollow?)—H. W. B. (Most likely chloride of zinc; 
but see indices.)—J.Cox. (Apparently only a case 
of long sight complicated in some way that an oculist 
could not determine without personally examiaing the 
eyes.)—HicuHuanper. (It cepends on what you mean 
by pen You should read up the numerous 
arti which have appeared in this paper. Dick- 
son’s Practical Organ Buildiog,“ Crosby Lock- 
wood and Co., will perhaps suit you.)—WALTER 
GRIFFITHS. (The diving bell used at the late 
Polytecbnic was, of course, supplied with a set of 
air ps, and air was pumped into the bell as soon 
as its mouth was sealed by the waer.) — NixxII. 
(Sperm thioned with a little paraffin oil is as good as 
anything in the shape of oil; but for some purposes 
plumbago mixed with purified fat or glycerine gives 
excellent results.)—Sxinnzrk. (Why not examine a 
specimen? If we recollect, it twines with the sun— 
that is in the direction of the hands of a watch.)—A 
Yooxe Youngster. (Phosphorus is usually sold in the 
form of sticks kept in water or naphtha. What you 
appear to want is luminous paint. 2. We suppose you 
mean a picture of a colt foal; but whatever you mean 
the question is of no interest, and is ona par with the 
„dead donkey.”)—J. Taurman. (The pamphlet is pub- 
lished by the U. 8. Department of Agriculture, Wash- 
ington, D.C. We do not know how it is to be obtained 
except on application to the department.)—A.B.C. 
(We cannot undertake the responsibility of deflaing 
what is and what is not an infringement of a patent; 
nor can we supply numbers and prices of specifica- 
tions unlees we happen to know them. Patent agents 
will supply the desired information for a small fee, 
and the specifications can be readily obtained from the 
Bale Office, Cursitor-street, Chancery-lane, W.C., by 
means of post. office orders, &c., addressed to H. Reader 
Lack.)—Parent Orricx. (The Patent Office is situate 
in ly pec dare Pir s, Chancery-lane, at No. 25, 
we believe; but if you address your communications to 
the Comptroller, tatent Office, London, they will be 
delivered as certainly as if you put the full address.) — 
RoLAx D OLDHAM. (B is right. So long as there is 
sufficient depth to kick out in, mere bulk of water 
under the swimmer makes no difference. The denser 
the water the easier the swimmer supports himself in 
it.) —Ve.ociry Ratio. (We think you can obtain the 
examination papers from Chapman and Hall, 11, Hen- 
rietta-street, Covent-garden, W.C.)—J. Witsonw. (A 
mixture of finely-powdered plumbago and washed fat, 


such as hog’s lard, will, if wiped on in the thinnest 
possible film, preserve the iron fora long time if not 
hindled.)—A. R. F. (Water gas is usually understood to 
mean the gas obtained by passing steam over or through 
inc «mdescent coke. Sece recent numbers and the in- 
dices.)—CELT. (We do not see how anyone can give a 
ka tis factory answer to such a question without knowing 
more about your method; but if you are quite sure 
that you have discovered a means of using packing for 
engines which makes it last five times as long as by 
the ordinary methods, it would certainly be worth 
while to take out letters patent.) W. D. H. ( Answered 
many times. Rub the article over with s ap or wax, 
scratch through with a needle, and apply nitric acid in the 
lines. The rules are engraved by proper dividing tools.) 
—Evoaixnrer. (Why not join the classes in your city ? 
A resident of Glasgow should have no difficulty in ob- 
taining education, and you have at least one or two 
libraries. Read Rankine's and Fairbairn's works, and 
enter yourself at Anderson's Cullege.)—New Son- 
SCRIRRR. (The father is powerless, and must, moreover, 
support his daughter. His only remedy is by an action 
against her seducer for damages for the loss of her ser- 
vices. This is the present disgraceful state of the law 
which has been so severely commented on lately by the 
Archbishop of Canterbury and others.)— Dos iiniensis. 
(Reply by all means, and demonstrate the error in 
Moles worth.) — BERNARD O'REILLY. (Why should they 
not emigrate ? With their united capital and disposi- 
tion to work hard, they should do well either in Canada, 
New Zealand, or the United States.)—Torner and 
Fitter. (The best month to arrive there is October. 
If Scotch, go to Dunedin; if English, to Lyttelton or 
Auckland. Go by sailing vessel. Clothes required 
much the same as at home, and tools the same. A 
little stock of preserved meats, jams, cocoa, &c., to su 

lement the rations aboard ship, is advisable.) —W. C. 
Yes.)—R. 8. Notay. (You are too good for this 
world, that isall! A six-foot graduate cf a University 
„philosophical, mathematical, determined, stern,” 
with a father with large influence with M.P.’s and 
others, who condescends to inform an editor that he 
desires employment of a gentlemanly nature where 
no ‘‘ cringing” or asking favour” is expected, must 
surely be juking.) 


CHESS. 


— . — 


AlL Communications for this department must be 
addressed to J. Pizece, Langley House, Dorking. 


PROBLEM DCCCCXLVIIL—“ Tessie.” 
Black. 
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White. (7+10 
White to play and mate in three moves. 


SoLvTion To 94. 
White. 
1. Kt-Q Kt 6 


2. B. Q 2 
3. Mates 


2. B-Q B 8 (ch) &a. 
2. Kt-Q7 (ch) &c. 


2. Anything 
(a) 1. Kt takes Kt (5) 
(5) 1. Kt-Q Kt 5 


NOTICES TO CORRESPONDENTS. 

Coerecr solutions to 945 by A. A: E. Lecluse, (a most 
visible key move, otherwise meritorious), and T. L. 
Robins. 

To 946 by R. A. Bennett (difficult ; variation of B- 
very good) F. A. Vincent, E. Stanley Follwell (but 
main play not given!) V. 8. Pochin, B. Fison (a very 
fineand difficult problem), G. T. Stringfellow, A. B. Olver, 
and H. Culmer. 

To 947 by E. S., H. Culmer, A. 8. Olver, Streetgate, 
J. A. Miles (an excellent problem). 


N. axp F.—Your solution of 946 breaks down if 

P moves 

L. S. Curvers.—If your solution is intended for that 
of 945, you had better look at it again. 


A. S. OLVxa.— Thanks for the problem, which is in- 
teresting. You are right as to the number of solutions in 
945. The solution to which you refer was incomplete. 


D, NOTICE TO SUBSCRIBERS. °°" 


oribers receiving their copies direct from the office are re- 
ueated to observe that the last number of the term for which 
cir subscription is paid will be forwarded to them in a PINK 
Wrapper, asan futimation that afresh remittance is necessary, if 
uu desired to continue the Subscription. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Alkali, So., Works Regulation Act.—The 
Chief Inspector, Mr. A. E. Fletcher, has issued by 
the Local Government Board his report of the pro- 
ceedings under the Act during the year 1884. e 

rowth of the department may be judged by the 
act that 20 years ago the report then issued dealt 
with the inspection of 85 alkali works. The num- 
ber of works now registered under the Act of 1881 
is 1,041, and the number of manufacturing opera- 
tions is 1,420, two or more being in some cases 
under one certificate of registration. This at 
increase is due partly to the development of the 
chemical trades, but mainly to the taking in of 
several branches of chemical manufactures by the 
Act of 1881. When Mr. A. E. Fletcher took up, in 
1884, the work of his predecessor, Dr. Angus Smith, 
he carried out the latter’s intentions by rearranging 
the districts, so that there are now seven districts 
where there were five. These districts are more 
compact than before, and thus much time is saved 


that was spent in travelling under the old 
arrangement. These districts are (1) Scotland 
and Ireland with 144 and 50 works respect- 


ively ; (2) Newcastle or the Northern district with 
86 works; (3) St. Helen’s, consisting of Cheshire, 
North Wales, and part of Lancashire, 161 works ; 
(4) Manchester, consisting of East Lancashire an 

Yorkshire, 158 works; (5) Birmingham or South 
Midland, 112; (6) Bristol or South-West, 125; and 
(7) London or South-East with 205 registered works 
under inspection. There are in all nine inspectors. 
Scotland and Ireland have each an inspector, and 
each of the other districts one. There is besides an 
additional inspector appointed for Widnes. The 
1,041 registered works this number is an advanoe 
of 51 on that of 1883—are classified as follows :— 
Alkali, 127; sulphuric acid, 153; chemical manure 

222; gas liquor, 16; nitric acid, 69; sulphate an 

muriate of ammonia, 247; chlorine, 3; salt, 111; 
and cement, 93. Oaly one prosecution took place 
under the Act during the year. To the general 
report are appended elaborate local reports from 


each inspector, containing tables dealing with the 
statistics of every single work in the several 


districts. 

OF the forty-six students from the City of London 
College, prepared by Mr. Henry Adams, M. I. C. E., 
F. S. I., examined in Building Construction by the 
Science and Art Department last May, only one 
failed. Over ninety-four per cent. of the students 
from this college during the last twelve years have 
been successful. 


CHARGES FOR ADVERTISING 


a 
Thirty Words 5 2 ss Ja os ws 6 
Every additional eight words as as ag . 0 6 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards St. per line Paragraph advertisements One Shilling 
er line. No front page or paragraph advertisement inserted for 
eas than Five Shillings. Reduced terms for series of more than 6 
insortiona may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 
2. 


d. 
Twenty-four words = a oe ee œ. 0 3 
For every succeeding Eight Words 225 ae . 03 


ADVERTISEMENTS in the SIXPENNY SALE SOLUNA: 
a. d. 


Sixteen words sa T pi 8 8 oe oe . 0 6 
For every succeeding Eight words * ahs œ 8 6 


2% It must be borno in mind that ne Displayed advertisements 
can appear in tha“ Six penny Sale Column.” All advertisements 
must be prepaid: no reduction is made on repeated insertions ; 
and in casea where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P. OO. could be sent, and not 
atamps. Stamps. however pretense sal peony, stamps), may be 
sent where it is inconvenient to obtain P.O.O's. 


The address is included as part of the advertisement, and charged 


or. 
Advertisements must reach the office by 1 p. m. on Wednesday, to 
insure insertion in the following Friday's number. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


Se. 64. for Six Months and 118. fer Twelve menths, Post Free to 
any part of the United Kingdom. For the United States, I, or 
3 dola. 2%. gold; to France or Belgium, 13a., or 16f. We. ; to India 

via Brindisi), lás. Yd.; to Now Zcaland, the Cape, the West 
ndies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13s. 

The remittance should be made by Post-effice order. Beok 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
4d. each to cover extra postage. 

Measrs. JAMRS W. QUEEN and Co., of 924, Chestnut-street, Phila- 
delphia, aro authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
250. geld, or Thirteen Shillings per annum, post freo The cepios 
will be forwarded direct by mail from the publishing office in 
Lendon. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back num bers are 
required to complete volumes, they must be paid for at tho rate of 
4d. each copy, to cover extra postage. 


Vols. IV., VII., XXVL, XXVIII, XXX, XXXIL, XXXIII., 
XXXIV., XXXV., XXXVI., XXXVII, XXXVII, XXXIX., 
and XL., bound in cloth, 7s. each. Post free, 7s. 9d. 


All the other bound volumes are out ef print. Subscribers 
would de well to order volumes as soon as possible after the con- 
clusion ef each half-yearly volume in February and August, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numters can bo had singly, price 2d. 
cach, through any bookseller or newsagent, or 3$d. each, post free 
frem tho a (except index numbers, which are 3d. ooh, or 

t free, 34.) 
Adee for Vols. I., VI , VIL, VIII., and IX., zd. each. Post free 
M. oach. Indexes to Vel. XI. and to subsequent vols., 3d. exch, or 
post free, 3d. Cases fer bindinz, ls. êd. — 


VI. 


ENGLISH MECHANIO AND WORLD OF SOIENOE, 


JoLy 17, 1885 
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* OUR EXCHANGE COLUMN. 


The charge for Exchange Notices ts Sd. for the first 
24 words, and 3d. for every succeeding 8 words. 


Good Value Offered (cash or instruments) for al) 
kinds ef sound or repairable Scientific Appliances.—Capcatsi. 
pence Depot, Chenies-street, near British Museum. Established 


New £18 Operatic Musical Box. 6 airs, select, 
richly inlaid Zither, patent winder. tnlald glars lid, all improve- 
ments. What exchange ?—Skz1, George t- road. Bolton. 


Iron Grand £60 new Piano. by Grunow, all improve- 
ments, including voix celeste, treble; bronze medallion front, 
walnut, £25. What offers ?—Szz1, George's-road, Bolton. 


American walnut 280 dollar new Organ. two new 
swelle. 12 stops, &c , all improvements, five years’ warranty. £20, 
part exchange.—Sz2e1, George’s-road, Bolton. 


Eight Original Oil Paintings, signed Slater, artist ; 
grapes. &c Approval with pleasure. New frames. English gold ; 
choice. What exchange in clothes ?—Address above. 


What offers for small Lathe, cash or otherwise ? 
Bicycle preferred; value £4; wood or fron. Willdeliver.—Par ti- 
culars, P. Hornet, 15, Radnor-street, Plymouth. 


What offers for “ Eng) sh Mechanics.” from Nov. 
18th, 1681, to Dec. 26th, 1684, unbound, 6 numbers missing.—J. 
ELLuON, 33, Stanope-street, Newcastle-on-Tyne. 


Exchange Bench Lathe, 44 centres, removed for 
larger ; iron bed, tap for chuck fitting ; with or without face- 
plate, or Foot Motor. —LiIxscorr. Ramsgate. 


Gregorian Telescope, 4in. mirror, two small ones, 
twoeyepieces, brass table stana, all periect. What offers ?— 
LiIxscorr, Ramagate. 


Patent Ice Cream Freezer, 3-quart, with valuable 
3 and instructions; worth 168. 60. Exchange.— PRINTER, 
13, Mersey-strect, Higher Openshaw, Manchester. 


Every description of Printing or Picture 
Faamianestiy executed; in exchange for anything ureful — 
Address, sta ing particulars, PIX TEM, 12, Mersey street, Higher 
Openshaw, Mancheater. 


Printing Ma'erials wanted, in exchange for a 
splendia silv+r Lever Watch, valne £3; or will give cash.—Paix- 
Tan, 12, Mersey-street, Higher Openshaw. 


Two-lens Victoria Camera, nearly new: 750 clean 
C.-de V. Mounts : 150 sheeta Albd. Paper; for Lathe, Microscope, 
or anything useful —W. Kuanre, Madeley, Sulop. 


“The Carpenter and Joiner's Assistant,“ 
Nearly new, good condition, by Newlands; wanted, Saunier's 
rate on Modern Horology.’—J. H. Anunzw, 3, Market- place, 

enzance. 


Latte. 34-centre, for American Chuck, cutter bar and 
cutters, slide rest,. or tools to value 308.— A. W. Marana t, 184, 
LCughborough · roa d. Brixton. 


Wanted, Lists, Engineering, Architecturnl, and 
Reientific Boeks; Civil Engineers“ Proceedings,” early vole., 
* Engineering.” any vole. Exchange Instruments, or cash.— 
Z. C., 62, Loddiges-road, Hackney. 


Model Horizontal Engins, lin. bore, lłin. stroke, 
and Vertical Copper Boiler, with fittings complete. Also smal! 
Fan. Offers.—G. Lunn, Brereton-road, Bedfora. 


Lathe, 3in. centre, three speeds, all iron, and complete 
575 aood and iron turning tools, &c —G. Lunn, Brereton-ruad, 
edford. 


Lathe, very powerful, 3in., back-geared, head and 
poppet, heavy tft. Gin. planed bed, made to order, never been 
used. Exchange to 5 guineas.—C, Hiamcuwanp, 39, Barl-street, 
Lisson-grove, London. 


Complete Jobbing Printer's Outfit.—Press, Type, 
Ink, Roller, &c., 608. Bench Lathe, 25s. Particulars given. 
Offers wanted.—BIAZIZTIZT, Ainleys, Lindley, Huddersfield. 


5 Octaves of Pianoforte Keys, suit amateur har- 
monium makers; accept anvthing useful tovalue of 58.—J. 110 · 
maxs, Provident Cottages, Waterloo-road, Uxbridge. 


Musical Box, 6 tunes, 40s. Electric Bell Set, worth 
8 rocker Coil, 10s. Large Bottle Bichromate, worth 8s. Offers. 
Below. 


Induction Coil, worth 15s. Large Vacuum Tube, 
worth 15%. wanted Model Bliue-Valve Engine, 48in. Bicycle, or 
offers to W. WILLI Me, 4, Achton- road, Oldham. 


Electro Magnet, weighs 8lb., 4-cell Leclanche 
Rattery. sealed in mahogany case. Particulars sent. Wanted, 
good screw plate and taps.—Addrese above. 


Dr. Fleet wood's Life of Christ.” unbound, com- 
plete, with presentation plate. coat 308. ea. Exchange for fan 
‘for blowing fire), or ey hing useful to value of 10s.—8. 
MrrenzrII, 29, St. John's- place. Halifax. 


Ash-Pan, steel, brass- mounted, double sliding action, 
with under pan. What offers? Lancaster's Merveilleux wanted. 
—BIAUx, I. Kilburn-square, N.W. 


bin. Treadle Lathe, dogs, carriers, rests and tools, 
surface e vice, fles, &c. Must de cleared out. Exchange 
anything el etrſeal or offers.— Apply, Jas. Hepson, 18, Westmor- 
land-lane, Newcastle-on-Tyae. 


Glass Engravers La! he Head, gun-metal, mandrel 
fitted and perfectly true. Make good pollshing head. Cash or 
exchange. — As above. 


Wanted, short 18-carat Gold Chain, curb pattern 


preferred. Exchange emall rifie (Iranter's patent), value 43. 
Particulars, T. A. C., Fairfield House, Warrington. i 


Series Dynamo, Paccinotti armature, 54 by 3}, lights 
tix 10c.p. lamps; exchange £4. Electrical or Mechanica! offers 
preferred.—J. FoLweLL, 52, Cra ven- street, Coventry. 


4 in. centre back-geared Lathe, treadle motion, double 
throw crank driving wheel, fron bed, etandarda, chucks, &c., in 
exchange fer 1 h.-p. Vertical Boller, good condition.—13, Union- 
street, Wells, Somerset. 


„Elec'ric M otor, 15 Cuttriss, equal to new, recently 
exchange for norizunte: E 
useful.—W. Gooprmaa, New-road, Spalding. ä 


Bichromate Battery of eight cells, 2 quart s‘ze, 


worth 5s. 6d. per cell. What offers for — - 
V or woole or part? W. Goop 


Wanted, four five candle-power L in 
0 first-class n Ana Coraline "Brooch ana uerrines, in me 
uite new, cost twenty-five s agu.—Lo 8 
ozells, Birmingham, 7 2 e 


To Engineers and Orbers.— 15 in. Ratchet Brace and 
Adjustable Bracket, stv drill-; cost £b- 2 
W. O. 8, 59, Percy-road, Kilburn, 7 er to 


I have two Banjos, mechanically made, with German 
silver band, one with 20 brackets and 30 handles, niaid with 
pearl, with all the latest improvements; coat £3 105 to make; 
will exchange either for smali Lathe or Bicycle.- Apply, les 
South Lambeth-road, Clapham- road. 


Muzzle-loading Revolver, in handsome case, cost 
£10. Musical Cabinetto, cost £6, new condition; for Photo- 
graphic, Magic Lantern, or useful exchange.—Bzps, Belbrough- 
ton, Stourbridge. 


Offer Gold Watch, Self-inking Printing Press, Elec- 


trical Apparatus and cash, for about whole-plate Tourist Camera ; 
Lenses wanted.—Brpz, Belbroughton, Stourbridge. 
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Advertisements are inserted in this column at the 
rate of 6d. for the first 16 words, and 6d. for every 
succeeding 8 words. 


Motor Oastings, materials for Hectrie Bells, 
Batteries, Galvanometers, Intensity Colls, Microphones.—Kixe. 


MZWD AAM. and Co., Bristol. 
nsula , showing size, weigh 
rena ated Wie Tablo, price 1 


and Co., Bristol. 
Standard Ohm, in box, 
dth of ohm, 3is.— 


correct to ten thousan 
Oo.. Bristol. 


Wimshuret Influence Machine.—Soale Manufac- 
turere of Improved Pattern. Numerous testimonials as to 
thorough efiiciency.—Kino, MENDEAN, and Co., Bristol. 


Galvanometer Oards, improved for t and 
anay combined, In., 6d. ; (in., 10d. ; 6in., ls. ; post free —As 

Write for King, Mendham, and Co.’s large new 
and reduced Price List, post free 4 stampe. 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies’ 
Dresses, Mantles, Koys’ Suits.—HRZwirr, 37, Winfield Mount, 
Leeds. Patterns free. 


Electric Depot, 10, Deansgate, Manchester.—Electric 
Poi 7 Shing, 258. ectric Bells, 4s. Induction Coils, 8s.— MILLaR, 
roprietor. 


Chemical Apparatus. — Catalogne, 90pp., 500 
illustrations, posted za.— W. Hume, Lothian street, Edinburgh. 


Photographic Apparatus snd Chemicals for 
rr fessionals and amateurs. Nec: ew fllustrated catalogue, post 
ree.. Huur, Lothian street, Edinburgh. 


Mica, otherwise Talc.—RICHARD BAKER & Co., 9, 
Mincing-lane, London. 


New Illustrated Price List of Screws, Bolts, and 
Nere for Model Work, drawn to actual size, sent on receipt of 
etamp.—Moaais Cox zx, 132, Kirkgate, Leeds. 


Oxygen Gas, compressed in cylinders, handiest and 
safest fur limelight —CLaanneon, Compressed Gas Chemist, Bart- 
lett'e- buildings, B.C. 


Oxygen Gas, compressed into iron bottles, liquid 
. and carbonic acid.—CLarxeon, Compressed Gas 

emis 

Oxygen Gas, compressed into iron bottles : prices 
on application.—Craargxeon, 38, Bar tlett's- buildings, Holborn, E. C. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. ULarxson, 28, Bartlett's. buildings. 


Eyepieces.—Huyghenian of any power to fit any 
telescope, 18. cach. Sun Diagonals, EI. star Diagonals, 30s. 


Astronomical Telescopes, second-hand, by best 
mabkers.—CLarxson, 28, Hartiett’s-bulldings, Holborn, E.C. 


Stammering Cured by Correspondence.— 
t“ Prac'ical Guide,’ and 600 Cases, le. 4d. Bouke of testimon 
la, or returned).—N. H. Mason (B 40), 18, Btavordale-road, 

ighbury, London. 


“Warne's Sheet Metal Worker” to be sold, 
cheap, covers sviled,— 94. St. augustine’s-road, Camden-square. 


Piles.— Worst cases cured first application. Indian 
Ointment. sent 13 stamps.—Tuomas Patuzr, St. Helen's, Auck- 
land, Durham. 


Harness Oil. or for Caps of Wheels, 38. 6d. per 
gallon.—Pinnzt Hrotuges, 214, Whitechapel-road, Lendon. 


Model Steam Engines, made or repaired, separate 

pare ntted up, builers made to order; sete of castings of every 

escriptinn.—Lucas and Daviss, 31, Charles-street, Hatton 
Garden, Lonion. 


Bamboo Fishing Rods, 10 or 6-joint, 1s., 15 feet ; 
§-joint, 9įd., carriage 3d — Kasetuw and Co., Hull. 


Gas Engine, bargain, I-man, off Dorrington's 
castines. built tor exhibition, no further use for it, cylinder, 4} 
dia.—Wa. Alnewoatn, Gaze te Office, Accrington. 


Tic. This excruciating agony completely cured ay 
Tuonss PaLmaR's new remedy, and health and strength restored, 
13 stamps. — St. Heien's, Auckland, Durham. 


Swan Holders, 5s. dozen. Switches, Machines, 
Lampi, at large dlscounts.— Niczorsox, 6, Rumford-place, Liver- 


les, guaranteed 


Ine, DERAM, and 


Piano-Making. — Instruments supplied at trade 
rices. Fhoto. and List post free. Also Plano Fittings.—W. G. 
Ww ITTINGHAM'S Piano Factory, North-street, Clapham, London, 


Do we get Heat from the Sun P No! Every 
one interested in science should read this little work. By R. 
n Post free, 14 stampa. —I1, Cambria - street, Fulham, 


Batteries (to the trade). — Pint Bunsens, Daniells, 
Bichromates Uther sizes in proportion. List free.— Below. 


Small Electro-Motors, 148., 248., 78s. per dozen.—J. 
Haus and Sur, Seafurth, Liverpool. 


Oile.—Lard and Olive Oils (substitute for). Reliable 
nformation. Stamp for reply.—J. M., 6, Ham let- street, Bootle, 
Lilverpool. 

Inventions Exhibition.—Hot-Air Engines, small 


size, for driving models in shop windows, or for driving sewing 
machine or light lathes, price 49.—Hrirannia. 


prot Air Engines, larger size, suitable for 4ft. lathe, 


These are both Heated by Gag. That at £9 cost 
spose lid. per day. A laay can manage it. No risk, no nolse.— 
TAN NIA. 


Prize Medals —We have obtained Six Prize Medals 


fer Lathes and Tools.—Baitannia Co, Colchester. 


Lathes.—Nearly 200 varieties, Hundreds of Parts 
rough or finished, Catalogue, 6¢.—Bairannia, 


Old Scientific Instruments, Broken Met) py. 
gine», ec. For estimate of cost for repairing, relacquering kr 
send perticulars to H. F. Lor konars, Optical Works, loch. 
who makes this clase of work a speciality. e 


Piles cured at once by using Dr. Farquharson: 
Remedy, free by post for 2s.—3, Standteh-street, Burnley, 


Model Engine Ge stings.— Makem of Mri 
Engines should send for a Set of Hvouse’ Iron . 
and softest metal. Lowest prices in the trade. ? 


Horizontal Engine, Ijin. bore, in. strote. - 
un bore, in. struke, ngine, 13! Drawings, i 8 Toke, &; 


Double Cylinder Horizontal Engine, Ilia. ww 
m aber 10s. Deuble Cylinder Vertical, 7s. Working Lean. 
gs, is. 


Vertical Launch Engine, lin. bore, IIIn. er 
3e., post free. Double Cylinder, ôe. Working Drawings, li i. 


Half horse-power Vertical or Horizontal! 
Working Drawings, 3s. Three-quarter horse double-cyiisc-s 
Horizontal, 17s. 6d. 


Send for Catalogue, 2d. Six Lithographed Deis, 
8d.—Hvonss, Mersey Dockyard, 17, Smith-street, KA 
Liverpool. ' 

Fishing Bait.— Red Ching.“ — This celetr:- 
Chinese bait received first prize in Fisheries Exhibiter, W: 
keep for years. Balt and freeh water fish attracted froma 12 
distance in large numbers by its peculiar odour and colonr, wi- 
the bait voraciously. One packet will take busbels of fa 
Post paid, 1s. 34.— Agent, Dr. Evans, Importer, Shirley, Nur 
ampton. 

Vermilion, best, 28. 4d. 1b.—PINNELL Baoruz:, 
214, Whitechapel-road, London, B. 


Gas Engine Oil (best), 2s. 6d. gallon.—Piyxrz. 
Baorneas, 314, Whitechapel road. 


Lathes. Lathes. Cheap and good. Sitistien=: 
anteed. List two stamps. best make.—Avuninsox, Cathens 
street, Sheffield. 


Gas Engine, two-man, cost £35 ; lowest price, £ii. 
In good working cider.— Bux 27, Northallerton. 


Le Merveilleux 4-plate Camera, Lens, and 
Tairop, complete, léa.—Jamzs McNas, juniur, Delorame- zu. 
Re ton, Scotiend. 


Powerful Electric Motor, will drive two xr: 
pach ines; 338, Offers —B. Wacsrarr, 6, Hale-street, Isiccts. 
a don. 


Novelty Makers and Others.—If ym ‘v 
something new which wi.l bear advertiain , ubm sarp > 
between 6 aad $ p.m., to HAT Don and Co., 123, Stanc, Laiz, 


C. 


Drawings of Slotting Machine. or Mactize 


HZ Mur, Ze. x find Frome machine, or Elecuic Muchiac.»- 
Epwaap Dars, C. b., Sherborne, Dorset. 


Working Drawings of Hydraulic Raz: 


post free, two shillings.—Epwaabd Datu, C. R.. Soeroorme, P- 


The Art of Palmistry.— A Chart with ful. fur 
culars, 70. — H. DEI. zl, Nui tn- street, Taunton. 


Fret work. Catalogue of every requisite, vit 
illustrations, free for 6 stampe. — HA AOA Bros., Settle, orks 


Half-horse Engine, brass cylinder, governor ba! 
valve complete, splendid model, 356.—W. Haanise, Bui 
market-street, Warrington. 


Pair of Irish’s Acoustic Telepho: es, second: 
in goed condition, Wse.—As above. 

One Fletcher's two-oven Gas Ranges. wiit 
radial burne:s on top, £2.—As above. 

Marvels.—Double Opera and Field Glasses fm 
Se. 6d. Lists, with engravings, free - J. B. Dancaas epi» 
Hamstead- road. Handsworth, Birmlngni m. 

A Treatise on the Manufacture and Medical Ta r 
Koumiss, la stamps. — B. Lawazxcs, 63, <Aitkenbesd-1.4 
Glasgow. 

Blue-Black, Jet-Black, Waterproof Inks, Fruits“ 


Pain Killer, Hop Hitters. Keelpe 7d. Three lsd.—sranut | 
Manchester-roed, Poplar. 


New Time.— Alter your Clocks and Watches. Ts" 
Sets of figures, with instructions, 6d.— WIIZIII, Preston. 

Water Motors, for sewing machines, organi’ 
window advertisements, 323., 428. List one stamp WII. 


Fan Castings.—Im proved Registered Desig: “ 
ein., 3s. ; 6in., 4s. 1885 be. Dive inns: WII, Beer" 


Water Motors.—Complete one horse-power. £ 
Half, £6; Quarter, £4; Eighth, £3.—Tuomas Wass, Pret 


Coca Leaves.—The best, safest, and cheapest sir 
One Consigament of choice quality Just received III 


Ooca.—Certain cure for indigestion. Best stit?! 
in „ mental or physical work.—Bee ‘Medical We 
Review.“ 


Coca. — Best antidote for inebriety. See Par 
Doce: No. 17. By their use hunger is averted, and fatigue 
nown., 


Coca Leaves.—The Bolivian Consul writes: — 
stimulating powers are marvellous. The Indians never Us 
without them." 


Ooca.—Sample packet, with medical and sie” 
opinions, 13 stamps.—Maaxs acd Co., 17, Newcastle 
arringdon-street, E.C, 


N 

Model Engine Castings, best and cheapest. ~ 
list (stamp) ngi compare.— Woop, Dalley-street, Brought 
Manchester. 

zin. Bench Lathe, chucks, cost £4, new ; offer 
Gratwick, IG, Wick ruad, Souta Hackne), 

Tudsbury and Sons’ Improved High-tension” Wim 
nner Macuine, with their new Compound Ebonite Pls 
Edwinstowe, Newark. 


Steel Name Stamps, 3d. per letter. Figures (*" 
9s. 4d. Letters, 6s. (u. r E T Barpwix, Kobin“ 
bill, Gloucester. | 

4in. screw-cutting Gap Lathe, new and compl 
£12.—A. Hacis, Howard-street, Yarmouth. i 

1 


To be sold (through death) a case of Drawing’ 
ernten er ra, used once; cost 13 guineas.—Mr. N. C1, 
ford House, Gravesen ons 

Two H.-P. launch Tubular Boiler, with or wt 
Engine.—J. Raeivs, Brighouse. 3 

One H.-P. Launch Engine: one H.-P. Engine * 


Boller Combined, second-hand ; very compact.—Partucuia? 
Busipg, Brighouse, 


A 7zin. Woodturning Lathe, with 11 hole thro: 


the spinale, and a number v: Unucks.—Kasips, Brighouse. 


Lathe Carriers various sizes, and two Hand Pri. 
For illustration, apply J. Rreips, Brighouse. 
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of the experiments were carried out in 
secret, and it is most likely that several in- 
ventors had been endeavouring to carry 
out the same principle in a different 
manner. However, Lenoir made a gas- 
engine that would work, albeit rather 
expensively, and in 1867 Otto and Langen 
exhibited their engine, which is practically 
the forerunner of all successful applications 
of gas as a motive power, for it combined a 
knowledge of the theoretical requirements 
with considerable mechanical skill, and in 
a very few years a large number of their 
engines were sold. The start thus gained 
has never been lost, and the success which 
attended the earlier efforts of the firm 
established at Deutz enabled them to pro- 
ceed with the development of the gas- 
engine, and the result is well known so far. 
Of late years, many improvements have 
been introduced, and the Inventions Exhi- 
bition shows, if any evidence is needed, that 
the 5 is the motor of the future, 
at all events where small power is required 
—say up to forty horses. The Otto and 
Langen engine of 1867 was, however, any- 
thing but satisfactory, for it made a fearful 
noise, and, like the earlier steam- engines, 
obtained its power from the atmospheric 
pressure on the piston — that is, the piston 
had a rod with a rack, which, when the ex- 
plosion took place, was jerked upwards, and 
a partial vacuum being created in the cylin- 
der, the piston was forced downwards, the 
rack, by means of ingenious clutch gear, 
imparting motion to the shaft. The 
Italians, Barsanti and Matteucci, seem to 
have been earlier by ten years than Otto 
and Langen in devising a practical gas- 
motor; but for some reason they did not 
persevere, and Gilles, of Cologne, having 
succeeded in making a comparatively 
noiseless engine, Otto was put on his mettle, 
and produced his well-known “silent” 
motor. An historical résumé of the inven- 
tion of the -engine appeared in Vols. 
XXVI. and VII., based on the records 
of the Patent Office, and although Mr. 
Macgregor seems to have omitted a 
reference to the gas-engine invented by Mr. 
F. H. Wenham in 1864, it is on record in 
Vol. XXVII., p. 63, that Wenham 
brought out in an almost perfect form the 
double-piston atmospheric gas-engine ”—in 
fact, he the honour of being the first to 
bring out an economically-working gas 
motor. Others may have introduced 
practical gas-engines, but Wenham's was 
an economical as well as practical success. 
Of late years the gas-engine has made great 
strides towards perfection, and except that 
in a work dealing with the gas-engine it is 
necessary to trace its historical develop- 
ment, the detailed descriptions of tho 
earlier models are of little inter- 
est. Otto's engine is the typical gas 
motor, and is t one which has been 
the subject of the greater number of experi- 
ments. Mr. Macgregor gives a number of 
these in detail, including those of Messrs. 
Brooks and Steward, whieh we described in 
Vol. XXXVIII. p. 527. These gave the 
indicated work as 18 per cent. of the total 
heat of combustion of the gas, and the use- 
ful work as 14} per cent. The experiments 
of Brooks and Steward were carried out 
under the direction of Prof. Thurston, with 
the view of checking his own results ob- 
tained from: engines of various size and 
different design. Prof. Thurston found 
that a horse-power was obtained from 21 to 
23 cubic feet per hour of water gas, the 
quantity used increasing slightly in the 
smaller engines. Messrs. Brooks and 
Steward found that 21 cubic feet of average 
good quality coal-gas might be accepted as 
the datum for calculations; but it is obvious 
that the quantity of air will depend on the 
quality of the gas, and to obtain ‘the best 
results it is always advisable to ascertain 
the average composition of the gas 
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GAS ENGINES.* 


Te author thinks it strange that an 
industrial machine having so wide- 
THEE an application as the gas-engine 
ould have ‘‘no literature,” by which 
hrase he means that hitherto no work has 
en issued in this country devoted solely to 
the consideration of gas-engines, for there 
is much literature on the subject to be found 
in various periodicals, in Transactions of 
societies, and even in books. The gas- 
engine has, however, taken so prominent a 
place in the industrial world, especially 
amongst small power-users, that there are 
many who will gladly welcome Mr. Mac- 
gregor's work, although it does not profess 
to be exhaustive, and will not convey much 
information to those who areacquainted with 
the German treatises on the subject, and 
familar with the theories of thermo-dyna- 
mics. Mr. Macgregor avoids all references 
to the cycles of Carnot, for he considers that 
in 5 the gas-engine has no affinit 
with them, and is not at present 8 1 
studying as a theoretical heat- engine. In 
the chapters devoted to the theory of the 
gas-engine he has consequently confined 
himself to deductions made from the experi- 
ments of the best authorities. Startin 
with the definition of a gas-engine, whic 
will be objected to by hypercritics—for the 
author speaks of heat generated by the 
combustion of illuminating or similar 
gas, whereas it is really that rapid kind of 
combustion which is termed explosion—Mr. 
Macgregor points out that the first cannon 
might have been called the first gas-engine. 
The Abbé Hautefeuille, in 1678, invented a 
powder machine for raising water, and 
Huyghens, seven years later, improved on 
that, for he employed a cylinder and piston ; 
but Jobn Barber, in 1791, was really the 
first to take out a patent for the production 
of force by the combustion of hydrocarbons 
in air. F. Lebon, in 1801, constructed a 
furnace for making gas, which gas, mixed 
with air, he compressed into a recipient 
and presumably exploded the mixture 
with an electric spark, as he recommends 
an electric machine; but in those days 
new inventions were not taken up by 
syndicates, and there were few papers 
in which descriptions of new inventions 
were given, so that the records in the Patent 
Office are the only evidence available, and 
they are not always trustworthy, for a spe- 
cification was often drawn so as to conceal 
the real method 5 the patentee. It 
may, however, be accepted as true that the 
gas- engine on paper is at least as old as the 
century, and certainly Cheverton, who wrote 
in 1826, had the gift of foresight, for he 
pointed out that the practical mechanic 
wanted a dynamic engine, which is always 
ready for work without costing too much to 
drive, and causing no loss ef time in pre- 
paration ; and he went so far as to say that 
the advantages which society would derive 
from such a machine would be incalculable, 
even if the cost should be ter than that 
of steam. To the Frenchman, Lenoir, is 
due the honour of starting the gas-engine 
on its road to success, for he did preduce a 
practical motor, which subsequently fell 
into disrepute because it was unable to sub- 
stantiate the claims made for it. Hugon 
and Reithmann claimed the invention, but 
although the dates are only a quarter of a 
century old, there is much uncertainty about 
the matter. Like all new inventions, many 
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used. Brooks and Steward found the ratio of 
air to gas to be about 7 to 1 when the Otto 
with which they experimented was running 
most economically; but they used a poor 
quality (Hoboken) gas, and probably a safe 
datum is from 7 to 10 volumes of air to one 
of gas, according to the quality of the 
latter. Crossley’s improvements in the Otto 
are not changes in principle; but they have 
had the effect of increasing the efficiency 
and steadiness of the motor, and of remedy- 
ing some mechanical defects. 
Macgregor mentions the various patents 
which have been taken out from time to 
time; but devotes more space to such 
desigas as the Lenoir, Bischopp, Wittig and 
Hee, Körting-Lieckfield, Simon, Maxim, 
Siemens, Clerk, and Otto. Of Atkinson’s 
designs he says, all present ‘‘ novelties of 
ignition, regulation, and distribution, that 
we regret it is beyond the scope of this work 
to consider.” Other well-known designs 
seem to have been dismissed in as few words, 
and of Siemens’ latest we are told that it 
is more notable for its theoretically perfect 
plan than for any practical results that have 
as yet been attained by it. It is very 
simple, and should be productive of highly 
efficient results; but it is observable that the 
highest results have not always followed the 
best theoretical design, 5 in gas- 
engines.” Dugald Clerk's engine is de- 
scribed at some length, and a chapter is 
devoted to Clerk’s theory, as set forth by 
that inventor in his well-known paper. Mr. 
Macgregor also devotes a chapter to the 
views of M. Witz, and another te the re- 
searches of Berthelot and Vielle, as given in 
the Comptes Rendus, on the relative speed of 
combustion in gaseous explosive mixtures. 
The chapter on the theory of the gas- 
engine, in which the method of calculating 
the heat evolved by the combination of the 
hydregen and carbon of the with the 
oxygen of the air is set out, will be useful to 
many. The calculations, according to Mr. 
Macgregor, are more readily effected in the 
decimal system ; but he afterwards gives 
reduction factors, where necessary, to ‘‘cen- 
vert the results into the irrational system 
still in use by English engineers.” The 
next sentence reads, ‘‘ Taking 100 litres 
as the volume of gas employed, we find 
the weights in grains,’’ which we take to be 
a typographical error, as the heading in the 
tables eadi ‘‘Grms. per 100 Litres.” As 
the work is, we presume, intended for 
English engineers, it would perhaps have 
been better if the author had adopted their 
„irrational system throughout, for it is, 
to say the least, rather confusing to have 
litres and ‘‘ heat in water-gramme de 9 
in one chapter, and cabic feet, foot- 
pounds,” and heat- units per cent.” in 
another. The chapter on the indicator 
diagram of the gas-engine will be useful 
to a good many who are studying these 
motors, provided they understand the 
formule, which are those of Profs. Ayrton 
and Perry. The work is illustrated by seven 

lates, containing altogether seventy-five 
3 the engines selected being shown 
mostly in sectional drawings, with detailed 
sketches of parts, and as the text is divided 
into chapters on (1) direct-working engines. 
without compression, (2) engines working 
with compression, and (3) compression 
engines with compression pump, the prac- 
tical man will be able to readily obtain 
a good idea of the different s of gas- 
engines, and of the principles on which they 
are constructed. 


BELTS v. ROPES. 


To contradictory statements made in refer- 

ence to the relative advantages of belts and 
ropes might with advantage form the subject of 
an inquiry by the Institution of Mechanical 
Engineers. A series of properly conducted ex- 
periments carried out by experts ought to be, 
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and would be, of great interest to engineers and 


to power users, for as matters stand opinions are, 


to say the least, divided, though possibly the 
majority favour the belting. Even in connection 


with 


like leather,’’ for while some declare for the 
comparatively new link belting as the 
improvement in modern times, others will have 


nothing but cotton belting, or the patent beltings 
i Those 


made up of plies of different materials. 
interested in the matter have a good opportunity 
ef seeing the various kinds applied to all sorts 


of machines at the Inventions, and in spite of 
pes, two of the large 


what has been said about 
engines have them, while in some cases they are 
employed in driving dynamos. There are certain 
conditions in which ropes are specially indi- 
cated, as, for instance, in driving from one 
pulley to several floors; but where the 
ropes all drive on to the same shaft, 
that is on one pair of pulleys, it is contended that 
they never pull all together as one : each rope has 
-its own travelling speed, and consequently there 
must be a loss of power as compared with abelt. 
Ropes are, however, less costly than main belts — 
whether they are really cheaper is the point to be 
-decided, and that can de satisfactorily done only 
by first determining the actual work of which 
ropes are capable as compared with belts; and 
then ascertaining their average life under 
different conditions, and the cost of replacing, 
in the shape of time required, when worn out, 
and also time occupied in tightening up, &c. 
These latter items could be easily found by users 
amongst themselves in the course of a few years ; 
but we want first some authoritative figures made 
with the aid of the d ometer in a series of 
: iments. Makers of leather belts are, as a 
matter of course, advocates of their own goods, 
but they not unfrequently state their case with 
fairness when reading a paper before a society. 
At the convention of the National Associafion of 
Millers, held a short time ago in Glasgow, Mr. 
John Tullis, of that city, read a paper on Belts 
v. Ropes,” in which he endeavo 
heptane by reviewing the relative advantages and 
isadvantages of the twosystems. Both havetheir 
admirers and advocates, and both, in Mr. Tullis's 
epinion, have proved worthy of much 5 
irst cost is not everything, and though there is 
no doubt that main belts are more expensive 


than ropes, it is necessary, also, to take into ac- 


vount the extra cost of the ved as compared 
with plain belt pulleys. ell-made, properly- 
stretched leather belts will run for 30 years, says 


Mr. Tullis, and will be good then for cutting up 
into smaller sizes. Belts and ropes both drive 
well, when the distances between the centres of 
the pulleys are great, and the pulleys themselves 
of large diameter, but ropes are beaten, Mr. 
Tullis thinks, when the shafts are near each other 
and the pulleys are less than 54in. in diameter. 
There are one or two exhibits at the Inventions 
which might cause him to medify that opinion, 
though, in the cases meant, it is true that the ropes 
are not employed for transmitting much power. 
Mr. Tullis’s remarks on the treatment of belts 
are so good that we quote them almost in extenso, 
with the remark that many power users prefer to 
employ castor oil in erence to dubbin and 
boiled linseed oil. Mr. is says :—After having 
been taken up once or twice during the first year, 
good belts require very little attention during 
subsequent years. If the belt is driving in a 
warm engine room it ought to get a coating of 
carriers dubbin three times a year. All belts 
having much work to do ought to present a 
clammy face to the pulley, and this condition 
can be best maintained by applying one coating 
of dubbin and three coatings of boiled linseed oil 
during a year. This oil oxidises, and the gummy 
surface formed gives the belt a smooth, elastic 
driving face. A belt looked after in this wa 
will always run slack, and the tear and wear 

be inconsiderable. On the other hand, dry 
belts have to be kept tighter, because they alip 
and refuse to lift the work. The friction of 
the running pulley „ burns the life out of 
the belt while this alipping is going on. The 
driving faee is made as hard as millboard, and as 
well polished as a millstone. Bushes are ground 
down, shafting worn, oil consumed, the belts 
killed and condemned, because the disease has 
been misunderstood. If a belt is wanted to do 
more work than was originally intended, by, say, 
an addition to the machinery of the mill, a very 
good plan of getting power is to run a second 
belt upon the top of the one in use. Do not 


ting there is considerable difference of 
opinion as to the truth of the saying “ nothing 


test 


to settle the | i 


the links of the chain belt. 
pulley; but the fact is the 
The joint is made by riveting t 


There is the ordinary cable-laid hide rope, the 


‘has done good work, but is not a success. There 


connect them in any way, and the outside belt 
will work for itself, and do a large proportion of 
the driving. By way of experiment, I have 


made four 6-in. single belts, running inde- 

are ae) on the top of one another over 4-ft. 
iver and driven p 

power, the belts travelling at a speed of 1,800ft. 

per minute. Each of 


own circumference each gained a little over 30ft. 


per minute upon the one below ; so that the out- 


side belt travelled over 90ft. per minute more 
than the inside belt. The 
making belting is that known as Orange Tan.“ 
This leather is made from the heaviest and best- 
grown Highland ox hides. During the process 
of tanning, instead of swelling, as is the case 
with all bark 
thinner in substance, and weighs 46 
less than if tanned with oak bark. 

ing strain, according to Lloyd's Provin 
test, is 45 per cent. greater than oak bark tanned 
leather. ere are life and spring in it not 
found in any other leather. For driving 
machinery this leather stands first. Long belts 
should never be made heavy, because the weight 
makes them swing to a certain extent. 2 
heavier the belt the greater the oscillation. 
Double-orange tan belts will work as steady as 
ribbons up to 350ft. long. 

As to which side of a leather belt ought to run 
next the pulley, Mr. Tullis points out that 
although it is well known the “grain” side 
gives the best results at first, it is better 
to „put the belt on in the natural position, for it 
will have a longer life. If the boiled linseed 
oil is applied as he recommends, the flesh side 
will become as smooth as the grain, and 
quite as much driving power will be obtained. 
Mr. Tullis states further that with the flesh side 
to the pulley the belt is more pliable, and a stri 
ofleather well pulled will curve naturally wi 


er cent. 
e break- 
House 


the flesh side inwards, thus teaching what prac- 
tice proves to be correct. A properly-made joint 


is, however, of the first importance, and, accord- 
to Mr. Tullis, a good butt joint with the 


in 
holes punched to the diamond pattern, and well 
laced, is as 


good as any. 
Referring to the patent leather chain-belting, 


or link belting, which is arched to suit the 
curve of the pulley face, Mr. Tullis says that no 
unequal strain comes upon the rivets, as the belt 
is made thicker at the ed 
15 suit the curve of the 
or 


than in the centre, 
ey- all that is needed 
ide being a template of the pulley. This 


kind ot belt, it is asserted, will transmit 25 per 
cent. more power than a flat solid leather belt of 
the same width; because, in Mr. Tullis’s opinion, 
a flat belt always retains a cushion of air between 


itself and the pulley, which air escapes between 


A simpler 1 
riphery o o 
i fink belt has 1 
advantages than spaces for the escape of air. 
he links, which 

leaves a belt without a visible joint, and per- 
fectly endless, running straight and steady at any 
speed. Tullis has a good word for cotton 


would be to perforate the 


belts, for they are used in the works with which 
he is connected 
the only protection being a coat of boiled linseed 
oil appli 
tected from fraying at the edges by 


, and are ex to the weather 
every two months; but they e 
patent projecting leather edge, which is riveted 
on with copper wire, and takes the thrust of the 
shifting fork. With regard to leather ropes, 
whisk bave been introduced in various forms, 
Mr. Tullis makes the following remarks, but con- 
fesses that none of the devices have been able to 
compete successfully with cotton or hemp ropes :— 


strands of which soon cut themselves into pieces 
by pressure and internal friction. There is also 
the Combe rope, which is made of a multitu- 
dinous body of long leather strands twisted 
together ; the friction and pressure also soon out 
them up. Then there is the V-shaped solid 
leather rope, whieh is much too stiff and hard. 
The bottom plies get all cut and broken by the 
outside strain. There is the V-shaped rope with 
two or more plies of solid leather, with friction 
sections riveted on these plies. The op 
left between these sections are meant to @ 
this rope more pliable, and less liable to cut. It 


is the square solid leather rope that is now being 
made, the faults of which are the same as those 
of the solid leather V-rope. However, there is 
nothing like perseverance. The outcome of this 


eys, transmit over 80-horse 


ese belts did its own 
share of the work, and while running over its 


leather for 


tannages, this leather becomes 


rotated in op 
are swept b 


b 
ald in the induction, for if they are removed 
the sectors are comparatively close together the 


lanation. Two instruments or i 
attract much attention are Edmondson’s Circular 


desire to improve is the patent V-shaped chain 
rope. This rope seems to possess all the qualities 
required to enable it to become the driving rope 
of the future, for it can be put on or shortened 
in a few minutes, it works well over pulleys of 
any diameter, can be made to fit any shape of 
groove, and gives four times the working contac 
of around rope. The fact that great differences 
of opinion prevail shows conclusively that belting, 
after all that has been said and written about it, 
is not thoroughly understood, and it would be to 
the advantage of power users if a series of ex. 
haustive experiments were made in order ty 
obtain some thoroughly trustworthy data. 


THE INTERNATIONAL INVENTIONS 
‘EXHIBITION.—XIL 

Philodophical Instruments and Apparatus. 

HE student of science who expects to find all 


5 5 ae panache 
and apparatus ga er in this group 
will be disappointed; but by turning to the 


preface in the catalogue, which is from the pea 
of Prof. G. Carey Foster, M.A., F.R.S., he will 
obtain a brief résumé of the progress that has 
been made in the last are | years or 80. Scientific 
instruments may be divided roughly into two great 
classes—those 5 special physical con- 
ditions or partic phenomena, and those for 
defining the conditions or phenomena or for the 
observation of the resulting effects. It is in the 
latter class that by far thelarger number of im- 
rovements have been introduced, and in every 
chof science the fullest prominence is now 
given to numerical measurements. Walking 
through the group the visitor will almost of necet- 
sity be attracted by the giganticinfluence machine 
which Mr. Jas. Wimshurst, one of the consulting 
engineers to the Board of Trade, made for the 
hysical laboratory at South Kensington, We 
Jeseribed this machine in No. 1035; but it will 
be worth while to repeat that it is the largest and 
most powerful in the world, the two discs being 
of plate-glass zin. thick and 84in. in diameter, 
weighing 280Ib. These discs have 16 radial 
sectors of tinfoil 19in. long, presenting a total 


metallic surface of more than 500 square inches 


on each plate. The machine represents the latet 


improvements of Mr. Wimshurst, and belongs to 


what is now the leading . The discs are 
i ite e e the foil sectors 
ittle brass brushes carried by net- 
placed at an angle of 45° diametn- 
cally across the discs. The electricity is collected 

hous combs, two to each disc ; but these donot 


sparks will leap from one to another. A 12in. 
compound continuous electrophorus,” pean 


design ed to exhibit this phenomenon, is p 
on the 


stand, in company with an 18in. Jabors- 


to machine, and the separate for 
makin g the latter, so that all who desire 
to make a machine of the kind msy 


have an opportunity of thoroughly compre 
hending its construction. For aaa he A. 
erable 


Wimshurst has devoted a consi rtion 
of his spare time to the practical study of elec- 
tricity, and the machine which bears his name 


has in its latest forms attained to a wonderful 


degree of perfection, Mr. Wimehuret includes 
in his exhibit a Nicholson’s revolving doublet 
of 1780, the parent of all influence machines. 
Prof. Carey Foster, however, says that the 
earliest application of induction on the com- 
und- interest principle appears to have been 
ennet's Doubler, 1787, an application revit’ 
by Varley in 1860, and since made ria 
the machines of Tépler, Holtz, Voss, and Wint 
hurst. Specimens of the Voss machin 
shown Becker and Co., of 
at a stand in a 


tus 
. 20d as 


A Similar remark applies a 
opticians, philosophical instrument makers, a 
others, who have crowded 9 1 into 4 


and left them without labels or a wo ja 15 


Calculating Machine for working the four funda- 


A 
A 


~ 
e- 
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mental rules of arithmetic, and Tate’s Improved 
Arithmometer. The former is exhibited by J. 
Edmondson, of Heath-avenue, Halifax, and is 
an adaptation of the circular principle, which 
admits of any product disc being brought oppo- 
site any digit on the face-plate while the figures 
appearing in shallow apertures are easily read. 
Click springs are dispensed with, and the 
‘‘eraser brings to zero any part or the whole 
of the figures on the circle. The driving handle 
is conveniently placed, and must be turned in 
one direction always. The machine deserves 
the attention of those who have . long sums to 
work in the first four rules of arithmetic. The 
arithmometer exhibited by Mr. Tate, of Glou- 
cester-street, Clerkenwell, resembles the calcu- 
lating machine of Thomas de Colmar, which was 
illustrated in Vol. XXII., p. 642, but materially 
5 and simplified, while it is a strong 
and trustworthy apparatus. It is in use in 
many offices, and at the Exhibition an 
attendant is ready to show off its capa- 
bilities. M. Hedicke and Co., of Adelaide-place, 
London Bridge, exhibit the interest-calcu- 
lating machine of Herr Hartmann, which is 
said to be the first of its kind ever produced. It 
calculates the rates of percentage from 3 to 5, 
divided in sixteenths, and from 5 to 10 in 
eighths, the working being simple, while the re- 
sults are rapidly obtained. It consists of a scale 
having on its right a roller containing the nume- 
Yical table, and on the left a cylinder with a 
graphical table and two sliding indicators. The 
linder is a supplement to the roller. Mr. T. 
ixon, of Buttershaw, exhibits his combined 
circular, miulti-circular slide-rule, which is 
equivalent to a straight rule 50ft. long, and also 
the machine for setting out and dividing spiral 
and circular slide rules. Aston and Mander, of 
Old Compton-street, Soho, exhibit the slide-rule 
of the late General Hannyngton (see Vol. 
XXXVII. for a discussion on slide-rules), and a 
collection of their own well-known productions. 
Not many of the opticians show telescopes, but 
Ross and Co., of New Bond-street, have one or 
two, and several microscopes, including both 
monocular and binocular with the Zentmayer 
swinging tailpiece. Wenham’s paraboloid, diffu- 
sion condenser, and reflex illuminator are also 
exhibited. R. and J. Beck, Cornhill, exhibit 
the star ” microscope (illustrated on p. 406), 
and, amongst a notable collection, the ribbon- 
cutting microtome, which is really an attach- 
ment for taking away the slices as they are cut, 
and can be added to most microtomes. This 
simple addition is a very useful one, as it pre- 
serves the slices intact. C. Baker, of Holborn, 
amongst his exhibits has an ether freezing, 
Haile’s universal, and Rutherford's freezing 
microtomes. He shows also Stephenson’s erecting 
binocular, and tho colorimeter used by Drs. Tidy, 
Odling, and Crookes in determining the purity of 
water, or rather its degree of freedom from 
cloudiness. Newton and Co., of Fleet-street, 
amongst other exhibits, show Wright and New- 
ton’s patent lantern microscope, and the micro- 
polariscope—the former being the apparatus 
which was highly commended at the meeting of 
the R.M.S. on Nov. 12 last, as reported p. 259, 
Vol. XL., and some details of which were sup- 
plied by Mr. Lewis Wright on p. 299, same 
volume. J. H. Steward, of the Strand and 
ill, amongst a rather large collection, 
shows Bridgman's triple lantern, with three and 
four way plug dissolvers and connections for 
facilitating the work of the operator; slide 
carriers of different patterns, range finders in 
some variety, and a speciality in Kapteyn’s 
chronograph for railway timing, with the scale 
marked in kilomètres and miles to facilitate 
the ascertaining of the speed of trains. Belle's 
registering fluid measure and indicator 
is also a useful piece of apparatus, as 
it cannot register until the fluid is ac- 
tually measured. How and Co., of Farring- 
don- street, exhibit Dr. Dupré's improved 
apparatus for applying the heat test to dynamite, 
gun- cotton, and similar explosives, and also his 
apparatus for the estimation of urea by means of 
the hypobromite of sodium. Biological apparatus 
for the examination of micro-organisms, including 
incubators, steaming appliances, hot-air chambers, 
sterilising and cultivating vessels, &c., are ex- 
hibited by Griftin and Sons, of Garrick-street, 
while Deane and Co., King William-street, E.C., 
show a collection of Fletcher’s patent furnaces, 
forges, and blowpipes. Horne, Thornthwaite, 
and Wood, of the Strand, show a vuriety of 
articles connected with photography and optics, 


ineluding Ackland’s astigmatic disc, Lennox 
Browne’s throat illuminator, and Wood's lime- 
light microscope. They also exhibit a 6hin. 
reflector on equatoreal stand, with tangent screw 
adjustment. Mr. W.F. Stanley, of Great Turn- 
stile, exhibits a number of inventions in mathe- 
matical and scientific instruments, and altogether 
the student has an opportunity of seeing. as it 
were, at one view a collection of apparatus which 
it would take days to find by hunting through the 
shops of the dealers. Amongst the exhibits of 
special interest may be noticed the stand of Col. 
Ross, which contains about thirty sublimates on 
aluminium plates, and a number of other speci- 
mens, which will not fail to interest the worker 
with the blowpipe and the student of pyrology. 
The gallant colonel also shows his improved 
patent condensing smoke-filter tobacco-pipes. As 
everything is clearly labelled at Col. Ross’s stand, 
the visitor can spend half an hour there with 
pleasure and profit, especially if he understands 
anything of blowpipe analysis. Professor H. S. 
Hele-Shaw, of Bristol, but soon to be of Univer- 
sity College, Liverpool, exhibits various applica- 
tions of the sphere and roller integrator, which is 
to be seen employed for transmitting power in the 
group devoted to manufacture of textile fabrics. 
Mr. H. Cunynghame, of Fulham, has a variety 
of exhibits which will interest the mathematician 
—for instance, a machine for describing rect- 
angular hyperboles for use in determining ques- 
tions of maximum and minimum values in 
political economy and other sciences, a machine 
for solving by mechanical means the real and 
impossible roots of quadratic and cubic equations, 
and sundry other appliances which would occupy 
much space to describe. In fact, there are in this 
group so many pe of apparati which-it is 
impossible properly to describe without diagrams, 
that we must pass over them with the intimation 
that they are nearly all worth the attention of 
those interested in the progress of philo- 
sophical apparatus. Townson and Mercer, of 
Bishopsgate-street, have a good collection of 
chemical and philosophical apparatus; and the 
Cambridge Scientific Instrument Co. also exhibit 
some of their productions. Mr. P. Ward, of 
Fulham, shows a collection of apparatus for illu- 
minating internal parts of the bodv, for surgeon’s 
use, but some of these can be seen at work, as we 
stated on p. 378, at the stand of Mr. Swan in the 
Electric Group. J.J. Hicks, of Hatton-garden, 
E.C., exhibits a collection of thermometers, 
hydrometers, &c., McLeod’s sunshine recorder, 
Beckley’s self-recording rain-gauge, and a great 
variety of apparatus, but the principal novelty is 
the opaque stem chemical thermometer, which 
facilitates the reading of the temperature. The 
ae ge of this arrangement is applied to 
several instruments, a channel of plain glass 
being left on each side, so that the position of 
the contents can be easily seen. The principle 
is applied to water gauges for steam boilers on 
the patent of Crossley, Hanson, and Hicks. The 
tube having opaque enamel at the back, witha 
line of plain glass, indicates the position of the 
water very clearly, because the water itself 
magnifies the dark column, which isthe boiler front 
seen through the plain glass. The line of 
demarcation is very clear, and can be distinguished 
without any liability to error. Mr. Hicks also 
exhibits a lamp for medical men, in which a 

latinum gauze cap is made incandescent by 
orcing a blast of air through benzoline contained 
in a sponge reservoir. Adjoining Mr. Wims- 
hurst’s great influence machine, the operation of 
polishing cylindrical lenses for remedying 
astigmatism can be witnessed at the stand of 
Messrs. Pickard and Curry, of Great Portland- 
street, W., who exhibit the magazine ophthal- 
moscope of Mr. John Couper, F.R.C.S., and his 
optometer, with index at back. Both instruments 
are on the same principle, and the ophthalmoscope 
contains 72 lenses, divided equally between minus 
and plus, which are passed in rotation bya simple 
mechanical arrangement up to the viewing hole, 
each lens being centred as it arrives at the point 
of sight. The apparatus is so arranged that it 
can be placed in any desired position, and from 
its construction the eye of the ophthalmoscopist 
is brought nearer to the eye of the patient than 
the far-point of the latter. Prof. McHardy also 
exhibits his self-registering perimeter with charts, 
which registers on either of two scales, and is 
adopted for ascertaining and recording the fields 
of direct vision and of indirect vision, and also 
for determining the angle of squint. Mr. W. 
H. Harling, of Hatton- en, E.C., has a notable 
collection of mathematical, drawing, and survey- 


ing instruments, but his principal novelties 
are bow pens and pencils with spring 
needle-points, which facilitate the wW- 
ing of very small circles, and Grace's 
patent epicyclic elliptograph and geometrical pen, 
which will describe mathematical ellipses of 
various sizes and proportions, from Ijin. by in. 
up to 20in. by 10in. and more. The instrument 
is rather complicated in gearing, but the toothed 
wheels do not interfere with the operator, and 
by a combiaation of change wheels he is enabled 
to draw an almost unlimited number of sym- 
metrical curves. This instrument is at present 
practically unknown, but there will be a con- 
siderable demand for it when its capabilities are 
recognised. Mr. Harling also exbibits his 
“ Engineer's Own Level,“ which is provided 
with his patent exterior sights for reading near 
sights” with accuracy and despatch. 

Mr. A. J. Frost, 6, Westminster-chambers, 
S.W., exhibits Mr. Latimer Clark’s transit 
instrument for obtaining time from sun or stars, 
which is much cheaper than the old form, and 
the method of using which is described in Mr. 
Clark’s book which we reviewed on p. 488, Vol. 
XXXV. A very interesting collection will be 
found at the stand of Mr. W. Groves, of Bolsover- 
street, W., where Stroh’s curve writer and his 
sonorous vibration apparatus can be seen; also 
Prof. Hughes's induction balance and its acces- 
sories, his magnetic balance, and a number of 
test pieces of steel, with sundry other appsratus 
of more or less interest. Adjoining, Sir David 
Salomons, Bart., exhibits a case containing 
models, &c., illustrating his numerous inven- 
tions, including a locomotive showing his 
method of electric signalling to the driver 
through a centre insulated line, a system which 
we described some years ago, and which auto- 
matically stops a following train, when it enters 
a section already occupied, by an electro-magnetic 
arrangement for shutting the regulator. 

Messrs. A. Légé and Co., of Turnmill-street, 
E.O., exhibit Sir W. Thomson’s improved tide 
indicating machine, in which the barometer, 
thermometer, wind-gauge, &c., are combined, 
and also Roberts’s tide-predicting machine. 
these machines the paper is not ruled, but the 
time is indicated by perforations in the margin, 
an arrangement which is said to avoid mistakes. 
Mr. Baldwin Latham exhibits his portable tide- 
recording gauge, in which the paper is either 
ruled or perforated by a special striker every hour, 
the drum being driven round once in twenty- 
four hours. Dr. Dudgeon shows his diving 
spectacles fitted with air and glass lenses; an 
air lens in glycerine to exhibit the refractive 
power, and his well-known pocket sphygmo- 
graph, which we illustrated on p. 104, Vol. 
XXXIV. We have already in a previous 
article (p. 337) mentioned Mr. J. Rigg’s edu- 
cational models, which properly should have been 
grouped in the “elements of machines,” and 
have little space to notice other exhibits, except 
to point out that there is a notable improvement 
in mariners’ compasses by Mr. F. M. Moore, of 
Belfast, in which semicircular correctors act on a 
lowered system of needles, while quadrantal cor- 
rectors, in the shape of moving iron balls, assist 
in preventing heeling errors, and render the 
adjustment of the compass easy and rapid. Dr. 
Richardson exhibits” models of the apparatus for 
the painless extinction of life in animals, which 
we described on p. 378, last volume. W. J. 
Wilson, F.C.S., of Ealing Dean, exhibits a 
harmonograph, with specimens of the curves pro- 
duced by it, and there are in the group a variety 
of instruments of more or less interest merely to 
catalogue which would exhaust our space. The 
student of science, even if he does not find appa- 
ratus he particularly wishes to see, will find 
much that will attract his attention, and many 
exhibits that deserve careful notice. 


ENGINE-MAKING AT HOME.— VIII. 
The Piston and Cross-Head. 


HAR G the cylinder both bored and faced, 
chest and covers and glands fitted and 
holes drilled, perhaps it would be well, before 
preparing any more attachments, to bolt these 
parts together. This reminds us that we require 
a number of bolts of various sizes, and as such 
repetition work is rather tedious, we will con- 
sider the best way to get through it. 

One circumstance is favourable : none of our 
screws are very small, and therefore not so trying 
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“to one’s patience as the toy screws of the model 
maker's. I should prefer, also, to make all screws 
-of steel wire, in preference to iron or brass. 
Small screws when made of wrought iron are 
apt to bend, and brass, though easy to work, 
looks common in engine work ; while steel takes 
a clean, keen thread, resists liability to twist off, 
or strip, and keeps a high polish, . The labour of 
screw-making consists chiefly in turning down 
from the diameter of the head to that of the 
screw. Each screw is better turned separately, 
to avoid the spring inseparable from turning a 
long strip of slight metal, and the best way to 
- chuck is either between centres using a specially 
small driver for the purpose, or holding the head 
in some type of bell or self-centring chuck, and 
allowing the opposite end to run on the dead 


- centre. 
The best way, I think, to cut the nuts is to 
got a strip of metal of a thickness and width 
suitable for a single nut, but long enough to 
embrace a dozen or more, and to mark them out 
in line, leaving a space between each sufficient to 
t a hack saw in—to punch the centre of eacb 
or drilling, to drill and tap them all while in the 
plate, and then to saw them out afterwards ; finally 
to thread thom in batches on a screw, and file the 
‘hexagon flats off altogether, using the file length 
ways. The chamfer on each nut must be added 
. afterwards, singly in the lathe. If brass nuts 
were used, they would be cast in a string, 
Fig. 96. 
he screws required for present use are shown 
in the figures. Of Fig. 97 we require four for 
bolting down the cylinder: of Fig. 98, six for 
the doli-holes in the cylinder flanges and covers: 
of Fig. 99, six for the sCud-holes in the same ; of 
Fig. 100, five for the s'eam-chest flange; of Fig. 


101, three for the cylinder gland; and of Fig. 


102, two for the gland of the.steam-chest. 


It will be as well to bolt these parts together 
at once, and afterwards temporarily remove any 
one section as required. If the instructions 

iven in the last have been followed, there will 
no material inaccuracy in the parallellism of 
the cylinder foot, so we shall bolt that down to 
its place on the bed, cna however, the pre- 
caution to try a straight-edge through the bore, 
to see if it is lineally true, both with the face and 
the edges of the bed, before drilling the holes in 
the latter. 

Fig. 103 shows the position of the holes in 
the bed for the cylinder studs, those in the 
cylinder foot being placed equi-distantly from 
its transverse centre, or so that the cylinder 
centre shall measure 7jin. from the centre of 
the first pair of guide-bar bosses. In the other 
direction, the position is fixed by the recess A, 
and the corresponding strip upon the cylinder 
foot. It would be more convenient, in one 
respect, to use bolts in this instance, and to lift 
the bed up, and bolt from underneath, for the 
steam-chest flange comes down in the way, and 
prevents our using a straight spanner on that 
one side. Still, it is better not to move the bed 
from its permanent fixing, but to make a bent 
spanner out of a bit of wroughtiron for tem- 
porary use only to clear the flange, and put in 
studs through the cylinder-foot into the bed. 

The piston, piston-rod, crosshead, slippers, 
and slipper-pin (Fig. 104) may now be taken 
together and fitted up. The piston in so smal) 
an engine is best made solid, with Ramsbottom 
rings. It will be turned to 3}in. diameter. and 
bor ed to receive the screwed end of the piston- 
rod. Two grooves will be turned out to take the 
spring rings, which rings may be made by turn- 
ing a short cylinder of cast iron, steel, or brass 
to 3,5in. outside diameter, 3in. inside diameter. 
—cutting off two rings Ñin. in thickness, and 


sawing them either on the slope simply (Fig 
105), or with a shoulder (Fig. 106). f 
urn the piston-rod of steel accurately to isit. 
diameter (Fig. 107). If Whitworth gauges can 
be borrowed, it is better to turn all rods and 
bore their bearings to gauge rather than with 
calipers simply. The piston-rod is one of the 
parts which should fit well; hence it become 
necessary to take light cuts with sharp tools 
to avoid the risk of spring in the rod, which 
would be as great an evil as a slack fit; and to 
finish with a fine file, sliding the gauge along 
to get equal diameters in every section. Whe 
the piston is brought up against its shoulder, 
and the nut screwed up, a hole (Fig. 104) 10 
drilled through nut and screw, and a pin drivet 
through to prevent the nut from working back 
and becoming loose. . 
- The cross-head (Fig. 104 A), made in brass 
or. if preferred, from a piece of wrought iren, 
will be fitted up after this fashion: — Run ! 
line with a scribe down the centre of the face, d. 
of the forging or casting. Bolt the opposite 
side on the slotted face-plate, or gnp it 
with the dogs of the jaw-chuck, packing ut 
the back until the axial centre-line is para el 
with the chuck-face; then turn the outer face. 
bore the holes to jin., and with 8 
bent tool passed through the outermost 
hole turn one of the inner faces—the one wh! 
shows outwards. Also skim the bossed edge e 
the facing to ljin. diameter. Re-chuck on the 


1 


plate by this turned boss, and repeat the open 


tion of facing and turning upon the sides oppo 
site to these just done. Then screw one 0 
face against an angle“ plate, and adjust 10 0 
latter until the longitudinal centre line commc! 8 
with the lathe centre, the ciroular pertion stan ; 
ing outwards, Fix a drill in the slide-rest, an 


drill up the hole for the piston rod. Skim over | 
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and polish the outside, and the non-bearing parts 
o the cross head, and proceed to attach it to the 


The rod may be secured in one of two ways: 
either by means of a screwed, or a cottared end. 
If the former, the screw will be equal in diameter 
to the rod at the bottom of its threads—that is, 
a zin. screw (Fig. 107) would be required. If 
cottared, that end should be enlarged to ;%in. 
diameter, to compensate for the weakening effect 
of the cottar way. This would be cut by 
- drilling holes in line, and opening out the slot 
by means of a small chisel and file. The 
cottar should measure gin. by żin., and be made 
in steel. 

The cross-head pin, or “gudgeon” (Fig. 108) 
should be turned of steel to the dimensions, and 
should be a tight fit in the holes in the cross- 
head. The prolongation at a is to take the eye 
of the pump plunger. 

The two slippers will be filed parallel to zin., 
and tried well with calipers, the accuracy of the 
shoulders 4, b being tried with small metal wind- 
ing strips. When these bearing surfaces are 
true, we shall employ them for the accurate pro- 
duction of the other working portions. The block 
will be screwed with its back side to the face-plate, 
being clipped by the flanges or shoulders,—the 
parallelism of the shoulders with the plate 
checked with internal calipers, and the paral- 
lelism of the bearing faces with the axis of the 
lathe being checked either by set square from the 
plate, or by the use of an angle plate 
for chucking. The centre of the block measured 
from the filed bearing faces and from the ends is 
indicated by a centre punch mark, and this also 
is adjusted until it corresponds with the centre 
of the lathe. Then the face is skimmed over, 
and the hole bored with a gin. drill. By means 
of this face and hole, the block is rechucked, and 
the opposite or inner side faced, not forgetting 
to round the inner edge of the hole. If these 
Successive operations are carefully performed, 
all the faces will be parallel, and at right angles 
with each other. e might, of course, have 
reversed the mode of operations, boring the hole 
first of all, and driving the block on a mandrel, 
have turned the faces thus, filing the bearing 

afterwards ; but I think the first plan the 
tter of the two. 


THE MECHANICAL TELEPHONE. 


o~ Saturday last a new mechanical telephone, 
on the old principle of the chip boxes and 
string, but with several important improvements, 
was exhibited to members of the Press at 4, Lud- 
gate-circus, E. C., where it can be seen and tested 
by anyone interested. The new telephone is the 
invention of Messrs. Knudson and Ellsworth, 
two American gentlemen who have succeeded 
in converting Hooke’s wire telephone into a 
practically useful means of transmitting and 
receiving messages over distances of about two 
miles. As our readers know, there is not much 
difficulty in working the simple telephones when 
the wire or string can be kept straight as well as 
taut; but Messrs. Knudson and Ellsworth 
have not only succeeded in overcoming the 
difficulty of taking wires round angles, but 
have also discovered a material for making 
the vibrating diaphragm which answers ad- 
mirably. In a simple wooden box they secure 
firmly a disc about 6in. in diameter, made up of 
thin strips of willow, interlaced in the fashion of 
wicker-work, and varnished to preserve it from 
the effects of atmospheric and other moisture. 
In the centre of this disc is a metal plate about 
2in. in diameter, with a small washer supporting 
a cross pin, to which the wire is attached, and b 
means of which it can be tightened. With suc 
an instrument as that, nearly the whole area of 
the diaphragm being exposed through the 
orated cover, words are heard with dis- 
tinctness and precision even at a distance of 
several feet from the instrument, which is of 
course both receiver and transmitter. The 
greatest improvement, however, is the method 
— for taking the connecting wire round 
angles, for the wire must be perfectly free to 
transmit the vibrations. The patentees accom- 
plish that in an ingenious manner by sup- 
porting indiarubber corks on the wall brackets, 
and passing through them wire loops, 
which hold the line wire at the re- 
quisite tension, and with two bends in- 
stead of one. At first sight it might be thought 
that two bends would deaden the vibrations more 
than one, but as a matter of fact, what with the 


rubber cushion and the carefully adjusted angle | off. Here there is no chance for the arm to bend, 


of bend, @there is little loss of vibration, and 
speech can be heard distinctly between Ludgate- 
circus and Chancery-lane, a distance of about 
500 yards, with, as we need scarcely say, a large 
number of unavoidable angles. In order to show 
how easily the wire can be led in all directions 
without interfering with the transmission of 
sound, a line has been erected at 4, Ludgate- 
circus, between two rooms, and altogether there 
are nine bends ; but, notwithstanding, speech can 
be heard with practically perfect distinctness. 
Telephones of this kind should be found very 
useful in large works, in railway stations, in 
hotels, and on board ship, for the signals are 
clear and distinct ; there is practically no buzzing, 
and once properly fixed, there is nothing to get 
out of order. 


ON THE WARPING AND CRACKING 
OF CASTINGS.* 


HEN a casting comes out of the sandina 
different shape from what the pattern was 

in in the mould, it is caused by unequal contrac- 
tion, some of it having cooled faster than 
others. This is usually caused by some portions of 
it being heavier than the rest. After the light 
parts are cold and done shrinking, the heavy parts 
are still hot, having yet to shrink, and in doing so 
draw the light parts with them. When the casting 
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is of such design that it cannot bend, then it breaks, 
or cracks. Figs. 1 and 2 are shown a section 
and top view of a truck wheel—what is known as a 
soft wheel. In trying to chill the rim it was found 
that the arms would crack every time. This was 
caused by the rim cooling first and the hub last, 
leaving a strain upon the arm. Digging out the 
core and cooling the hub with water did not change 
the result, so the following plan was tried with 
success :—A chill was made to suit each end of the 
hub, and the wheel cast with them on, as shown in 
Fig. 1. This had the desired effect, for none of 
them have cracked that were cast in this way. It 
is a case where the same amount of iron was in the 
hub each time, and shows the good effects of cool- 
ing. The chills do not come over the ends of the 


hubs, so it does not interfere with their being faced 


* By T. H. Rapcurrr, in the American Machinist, 


No. 108, December, 1879. 


so it cracks, and is a small illustration of the great 
strain castings are sometimes subjected to. For, call- 
ing the sectional area of the arm 2in., and the break- 
ing strain of cast iron 31,829lb. per square inch, we 
have 63,6581b. exerted in pulling thearmsapart. What 
applies to the above wheel applies also to pulleys. 
If the arms of a pulley e , the rim has cooled 
first and the hub Jast, leaving the arms in tension 
or the rim in compression. The old style of curved 
arm was intended to remedy this, but it only 
partially did so. If the rim cracks, which is not so 
often the case, the hub has cooled first and the rim 
last, which leaves the arms in compression and the 
rim in tension. This is shown to be the case in the 
flywheel, where, if the rim is not cooled the arms 
have a tendency to buckle or get dishing. In 
pulleys that are of such a design that the arms have 
a tendency to crack, they may be benefitted by 
chambering out the hub; that is, making the core 
larger in diameter for a short distance in the 
centre, which makes the hub lighter, digging out 
the core as soon as cast, and also gating in two 
opposite places on the rim, which keeps the hot 
iron in the rim and allows the cooling iron to run to 
the hub. 

In casting the counter weight with a 2sin. hole 
through it, as shown in Fig. 3, there is often trouble 
in keeping the core straight, so much so that in the 
first two that were cast the sustaining bolt, 2in. in 
diam., had to be heated red hot and driven in to 
accommodate itself to the curved hole, this was 
caused by the core prints on the top and bottom 
holding the core and gin. core rods firmly, so that 
it could not expand up or down, and it therefore 
bent sideways, to make up for its increased length. 
To remedy this the core print was continued 
aeh Ya the cope, and made large enough to be a 
loose fit. Some pieces of cloth 8in. wide were given 
a coat of paste and wrapped around the top end of 
the core, making zin. thickness on each side, when it 
was blacked over and dried. This projected into 
the casting 4in. where the iron is liquid for some 
time and up into the core print 4in. where the iron 
sets almost as soon as the mould is full ; the pasted 
cloth burns away and leaves a of zin. on each 
side, which acts as a stuffing box, and allows the 
core to expand upwards freely. 

an air- ber, kettle, or any brick core 
that acts as a rounding or spherical top where the 
on runs over As. * bob yu bend 8 

e loam expanding, the is hot expanding 
or buckling over the that arecold. This, 
though it may not condemn, yet hurts the appear- 
ance of what might otherwise have been a nice- 
looking casting. A as plan for this is to saw a 
groove over the top of the core in. wide down to 
the brick so as to divide in quarters. Also another 
groove around the core to meet them the length of 
the radius. down, measuring from the centre on top. 
This leaves a space for the ding loam to 
and if not quite filled up it is easily chipped off. 
The loam for a core of this kind should be mixed as 
open and porous as possible, just so that the iron 
will not cut it when pouring. 

A tedious operation about a brick core is to cut 
out a row of bricks after the casting is poured, to 
allow it to contract. This trouble may be avoided 
by building in a shrinkage piece, as shown in Fig. 
4. A chain is attached to it at the lower end by a 
clevis and bolt, the chain running under the opposite 
side of the bottom plate through an elbow to the 
top of the pit. Soon after the casting is poured, 
hook on to the chain with the crane and pull out 
the shrinkage piece, which leaves a space of 2in. 
wide for the casting to shrink on. i 

The most important item connected with this 


re. 
regular mix should have, besides the other a A 
ties required, that of a minimum of shrinkage. This 
is best accomplished by using three or four brands 
of iron. When a new lot comes in, use, say, one- 
sixth of it for one heat, cast some test bars 4ft. 
long by lin. square; compare these with a known 

quality as to shrinkage, when more or less of 
it can be used accordingly. 


ON TRIPLE OBJECTIVES WITH COM- 
PLETE COLOUR CORRECTION.* 
By CHARLES S. HASTINGS. 


HE prime ay in the a 5 E2 
resent day is the secondary b 
dhi from the Erátionality in the spectra produced 
by the crown and flint glass, hardly noticeable in 
small apertures, detrimental in telescopes of medium 
power, is positively obnoxious in the large instru- 
ments, and will speedily put an end to further in- 
crease in dimensions. On this account there have 
been many efforts to produce two kinds of glass 


* From the American Journal af Science, Art. LIV. 
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differing sufficiently in dispersive power which 
would still yield mutually rational spectra. As far 
as I know, we are now no nearer success in this 
direction than when Brewster investigated the sub- 
ject 60 years ago. Can we secure the same end 
increasing the number of glasses in the objective ? 
heoretically, since a new disposable constant for 
colour change is introduced with each lens in the 
system, the answer is evidently affirmative ; but if 
we limit ourselves by the condition that the con- 
struction shall be practicable—:.c., that there shall 


Crown 13 @eeveaetsteeeseeeeseesece 
Crown 9 eeeeseseeeeceneeeoseose de 
Crown M eee eee seve 
Flint 13 LE e % „% „% %%% %% „% „ % ꝗ 66 „66 „„ „ 66 %6„%„%„6 „6 se 
Flint 3 eee eee esse 


The indices of the following are only given 
to five places of decimals, and are evidently made 
with much less care than the others. 

By taking from Table I. the constants for any 
i three glasses, and substituting them in formulas 
pua 30 eevseeeevessneeeveeegeesege (2), we obtain values of A, B, and C, which would 

lint 23 Sacto neesescecenaseere ses give complete colour correction ; but in the 

Six of Van der Willigen “ (one closely resembles | values would not all be below thirty—the limiting 
my A above, while two others are almost exactly | maximum. Of those, however, which satisfy ths 
alike), viz :— condition, I select four cases, confining myself to 


E rR e DIA 


not be too many lenses, and the curvatures shall be Crown, Merz, No. III. . Y 8 N 8 n 
moderate, the conclusion is not so ready. On Crown, Merz, No. ILELE2/ i È H eee dat because it introduces 
entering the discussion we will assume three as the] Flint, Steinheil, No. II. © ight out of the nineteen glasses which are most 
limiting number of lenses, and vin. the focal length Flint, Merz, No. V. —ͤ— . T nl They are 
as the minimum radius of curvature. Flint, Hoffmann, NA eceenaxcdoes Pp $ 
The formula for the focal length F of three thin Flint, Merz, No. Iii æꝗ 0 Case I. a 8 t 
lenses in contact is, if we set ¢ = 1 :— And finally one of Ditscheinert— „ II. y x 0 
a Flint ” III. * * T 
e % % % % œ‚ % „% %%% „„„„%„„ „%% „„ 6 „ „ „ „0 T w IV. Z r 0 


These are further measurements of 18 different 
prisms by Dutiron,{ but so inaccurate as to be] giving values for the curvature sums :— 
worthless for our purpose. A B c 


In the order in which the glasses are named are ; . 
eae Table I. the values of the constants for I. 3.7026 720807 — 8347 


¢ = 1 ( + % — 1) 


1 1 ue 11 
C 


Where n, n“, n” are the indices of refraction for 


a 4751 1428004 — 21˙23665 
the three materials used, andr), r... 770 are the II 9°47513 


; II. 58585 11°57425 — 16:59076 
radii of curvature for the six surfaces successively. TABLE I. 1 7 1810299 — 27-22301 
Ke may write this more concisely for our end, as 8 p fg 1 eee 8 
follows— 7 Substituting these values in the general formula 
22°31 — 29°17599 102399102 ° : 
$ = (n —1) A + (n“ —1) B + (n“ — 1) C, | 8 14005 = 1 6: 132905 (1), we derive for F the following, the first column 
eae 9 7 the Fraunhofer ray for which the focal 
calling A, B, and C the curvature sums of the first, 5679958 + 2172063 2681091 Beth is computed :— 
second, and third lenses respectively. € 21:026827 — 27°430617 9-645678 
The problem then, succinctly stated, is to find] & 5749543 + 2333290 259890 Taste III. 
values of A, B, and &; no one of which shall be 7 9025943 — 2110704 411148 
more than thirty when ¢ = 1, and which shall 1959 — 25 0 31997817 I. II. III. IV. 
make ¢ independent of the wave-length of light | < ¢ 6074744 — 26:7440 ' — 1 00002 — 100000 
transmitted. sf: 207768050 = 27.0625216 e B 100000 99919 -99989 eng 
If n can be expressed as a function of any] | A 24:6152640 — 32:2820439 11-2916241 0 99999 1-00043 1°00102 1˙00053 
R 1 S a abs D 90999 100026 1.00052 100005 
v i - 1 9837 60024 99 99 99993 
ATB.) () + Th). . E 20737385 — 2.679993 1.241673 VV 
The problem has its mathematical expression in the | | o 19511685 — 25 438209 8 976709 G -99999 1:00002 1-00030 1·00000 
equations— m 27 444400 — f 35 
elr = AE ES p 43623628 — 5782255 899438 exhibit more distinctly the improvement in 
ne e ess - 91°827575 31.313310 thie form over the double objective, arrange the 
C=1.| (r 19960275 — 26°041640 9-196286 differences in the above values between each, and 


If we tabulate the differences between the ob- the true foca! longth ot 85780 5 in a table ge 
ee N . by substitution a e differences for a double 
the form we have the following expressed 


of = (Bh! (@) + Tr @) A + [Bf (2) 


+ fr (2)] B+ [BA () + TA, () objective of glasses a and B with its best colour 
C = 0. | units of the sixth place: . ing a focal length of unity. 
But since the latter must hold true for all values of | , corrooHon, aud Bering gth 1 
the variable z, the final conditions for perfect colour Taste II. 
correction are— . n—N 
( ) A G =) B＋ (n“ — 1) C = 1. 
B'A + B/ B B”C=0. A B 0 D À E F A G h | H 
rA+MYB+Ir’C=0. 5614 4548 

the only practical limitation being that neither A,B | —— ———— aq ² :.» i 5 
nor C 8 thirty as a maximum. (a 0 0 0 0 0 0 0 0 0 0 0 

As to the choice of the variable z, the most z 6 4 — 12 — 31 6 3 23 4 47 12 — 4, — 10 
natural suggestion is the wave-length of light, using + a 10 10 -2| L4 y 6 H 19 r 4 e 4l =l oT 
the first three terms of Cauchy’s well-known formula <Y| + 9 — 0 + a = l 15 +15 — 14 me — 20 0 712 
as an expression for n; but there are two ob- + 8 — 8 i — 10 T 4 ＋ 13 + 6 — — 10 — 9 +22 
jections to such a course, the first and most important le = + 2 + 4 EA T + 4! — 11 = — 4 = + 3 
being that three terms of this series will not express 4 _ 15 + 41 416 = — 3| 717 9 — 34 — | +16 
the values within the necessary limits of accuracy, 9 T ＋ 4 1 8 —26 = ＋ 10 + 6 a — 2 „ 
and the other lies in the great labour requisite to S -2| -7| -2 = + 36 + 15 ae — 24 = y2 
compute the constants. I have, therefore, chosen S Z — 42 429 +35 me — 11 — 20 ES + 5 = +2? 
to take the value of n for some one material as a * — 1 eas 27 + 7 -7 ae + 19 „ eee 
standard, and compute by the method of least ＋ 19 +10| -34 — — 30 + 24 = + 30 — | -B89 
squares the values for other materials as functions | \/ 23 4 19 — 22 — 42 14 + 20 _ ＋ 13 + 194 
of this. The standard selected is Feile Crown] (y| to) | 3 Tae) Tas} Olti 1 — — 10 7 22 
glass, No. 1219, which I have studied and described a) + 38 — 27 — 13 — 25 ie 1 2 + 28 9 ＋ 15 — 19 
with four other kinds, on e 273, Vol. XV. 149» | + 54 — 16 -37| — 34 a — 9| +28 29 +17 
this Journal.“ The reason determining the choice | 4 7 H 40 — 19 -30| -19 3 | + 25 = 85 4 — 11 
is the greater accuracy of our knowledge of its con- | 2 + 60 | — 47 ~26 | +25 — 4119 +116 Sa 32 | — 92 
stants over that of any other light glass. The form a 3 +261 —10 — 34 — 0 4+ 43 — T 8 — 2% 
of the function is a trinomial of the second degree, L 3 = t 


thus :— 


nS 8 E O ES —— 


N = A+ Bn + T n? ee 


The systematic distribution of the differences in TAnLE IV. 

Doubtless, by not restricting it to the first and | the first group shows not only the shortcoming of I Il 111 iv v. 
second powers of #, a formula might be shaped | the formula, but also that the extreme accuracy in- A 8 + 2 — 2 3 +4136 
which would make the differences between the ob- | dicated by the probable errors attached to the B +1 -53 -2 — 35 + 6ô 
served and calculated values less; but as that could | indices is not imaginary. 0 0 +41 791 7 50 + 41 
be attained only at the expense of much greater The accuracy of tho second group is also great, P 0 428 +41 4 2 ++ 0 
labour in determining the various values of the | but much inferior to the first. Occasional abrupt E +25 — 10 -67 — 10 + 13 
constants, and, moreover, as the errors of observa- | changes, as in that of: D to : E in Table II., an. p 0 — 14 — 60 — 4 * 7 
tion are generally creel: than those of the formula, | only arise from erroneous values in the indices. G 0 +2 721 — 3 + 287 
it seems unadvisable to modify it. 


Here we recognise at once that n must be about : f . d : 
thirty too great. E The large differences in FE is owing to an erT? 
— — — —- — lneous value of n 1 in Fraunhofer’s Flint 13. 


dn this discussion I have included all the different 
varieties of glass the optical constants of which I 
have been able to find given with the requisite 
accuracy. Unfortunately, there are but few. 
Besides the five which I have determined, and are 
cited above, viz. :— 
Feil’s Crown, 1,2199999 4% 
79 Flint, 1,237 e eee „ee „e N 
93 Flint, 1,241 % % %%% %%% „„ „ 6 06 6 606 60„ Y 
Crown, A. eee „ee „ 6 


* Archives du Musée Teyler. ; 2 be 
: l The greater differences in other cases are to 
* K. K. Akad. d. Wissenchaften attributed to inaccurate measurements of 15 
optical constants, inaccuracies which are m 
+ Comptes Rendus, XXIX. pp. 632—636. Poggend. | marked in Ditscheiner’s determinations. It may 
Annal. LXXIX. pp. 335—336. Annales de Chimie, be noted that only in the first two groups are the 
XXVILL pp. 176—210. These incredible values, which | 20,000 that oniy in she iret decimals, and what- 
are extensively quoted in promicent textbooks on optics, | indices given to six places of decimal lied by large 
have given me a deal of trouble, uecd as they are in | ever the errors may be, they are multip ee Hiffer- 
several places to discuss the defects and possible im- | factors in all but the first case. That these 45 
provement of the double objective. Only by the merest | ences do not represent any outstanding colours 


chance I found on the last leaf of the Annales de Chimie sure fro i -systematic character. 

VITL pp. 201, 502, a set of corrections to «ii the | u Phe problem is then solved generally, and shown 
values. These new values are less fantastio, but still the proprem is : ge 0 A number of 
errors are large, and even indicated anomalous disper- | tO be quite practicable in the case 


sion is not wanting. known varieties of glass. Of course, in its 


The American Journal of Science. See also p. 420, 
Vol. XXXIX., ExOLIsu Mecuanic. 
+ Schumacher’s Astronomische Abhandlung für 1823.” 
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application, this process should be used to yield a 
first approximation only, since the thicknesses and 
Gistances of the lenses are neglected ; but having 
this, there is no difficulty, other than the laborious 
character of the computations involved, in deter- 
mining by successive approximations the values of 
all the requisite to secure complete colour correc- 
tion and at the same time eliminate spherical aberra- 
tion. As in the case of the double objective, after 
satisfying the conditions of given focal length of 
colour correction and elimination of spherical 
aberration, we have one arbitrary condition to im- 
pose, so in a triple objective we have two arbitrary 
conditions to impose. In my opinion, were we 
using materials that required large curvature sums, 
it would be advantageous to utilise these conditions 
in making two of the lenses bi-convex and bi-con- 
cave, thus rendering the necessary thickness of the 
materials a minimum. 

“These results are directly opposed to those of a 
recent writer in this journal.* But his conclusions 
arise from erroneous calculation. Not only does 
his interpretation of his equation (12) imply the 
manifest absurdity that in a system of infinitel 
thin lenses in contact its properties are determine 
by the order of the lenses, but the interpretation is 
impossible. True A, should have an opposite sign 
to A, + As, but that asserts nothing as to likeness 
of the latter symbols in sign. Thus n in eqn. (16) 
may be negative, and consequently his subsequent 
reasoning is fallacious, for in that case & does not 
have to be infinite to cause equation (27) to vanish. 
I may add that the origin of the confusion is in 


making the ratio f in equation (9) constant; it 


may be, and, of course, should be, indeterminate. 
essor Harkness has made another mistake, 
founded upon inadequate experiment, which has so 
important a bearing on the theory of the double 
objective that it should not be allowed to pass un- 
corrected. His statement concerning the condition 
for colour correction is substantially correct, 
though, in my opinion, it is not self-evident, but 
requires proof. This proof I shall supply in a 
forthcoming number of the American Journal of 
Mathematics. His experiment, however, directly 
contravenes this principle, for he finds that the 
focal plane does not correspond to the minimum 
focal distance, but to something greater. The 
source of error is the introduction of a variable 


1 itself differently in observing tho 
star and i 


we are not to conclude, as would seem 
from etei rpe 9 jp ee bates to ai second- 
ary spec epends either solely u © aper- 
ture, or varies inversely as the focal length Flor 
onan the secondary spectrum remains constant 
in ension with a given aperture, and conse- 
quently its angular value decreases inversely as the 

ocus, a stellar image (diffraction disc) increases 
directly as the focal length. Henoe, by increasing 


this element, more of the aoe on of the 
secondary spectrum—i.e., the brighter portio 
would be absorbed into the stellar diso. In other 


words, by doubling the length of the telescope, 
than 


THE POINTS OF A GOOD LATHE. 


ET us consider the common screw-cutting 
engine lathe, that most widely known and 
indispensable adjunct of the machine-shop. We 
gay indispensable, because of all the touls in the 
best equipped machine-shop the lathe is the only 
tool that could not be dispensed with. i 
through dealers’ stocks we find almost as many 


designs of 

these are very good, some mediocre, others 
faulty, but none are perfect. It may be considered 
a bold assertion to make, but we de not hesitate to 
say that the model engine lathe of to-day—with 
the exception of a few minor details—is not one 
whit in advance of its prototype of thirty years 
ago. The crowning fault with the majority of 


a revented the sale of many 
an otherwise fairly good lathe. There would seem 
to be no excuse for this penuriousness on the part 
of builders when the very low price of pig-iron is 


Professor Harkness, in the September number of the 
Ame Journal of Science. Bee also Enauisu Mucuanio, 
page 818. 


this tool as there are builders. Some of Fig 


taken into account. It is safe to assert that the 
average engine lathe should have one-third more 
metalin ita bed. And not only this, but the metal 
should be so distributed as to bring the centre of 
gravity of the entire tool much lower than it is 
usually found. Of all the nuisances to be met with 
in a machine-shop a top-heavy lathe is the greatest. 


Another fault with modern tool builders consists 
in making the top part of the bed too narrow. 
The bottom part of the bed should be made con- 
siderably wider, also, and more spread given the 
legs. A lathe, as much as any tool, should be built 
upon the anvil principle, and top-heavy lathes are 
sure to tremble and weave under high speeds or 
heavy cuts. A lathe should be a solid, compact 
tool, and set upon a foundation in keeping with its 
weight and capacity. The bed should be wider and 
deeper ; the legs should be shorter, and have con- 
siderable more spread, and the entire tool made to 
assume a more squatty appearance. Placing the 
lead screw on the back side of bed has its advan- 
tages as well as disadvantages. It is undoubtedly 
an advan to have the lead screw tucked away 
under the overhang on back side of lathe, out of 
the way of grease, dirt, and chips, but it is equally 
a disadvantage to the workman when cutting such 
paa as allow of running the carriage back by 

and—particularly in short screws—as he is com- 
pelled to assume an awkward and uncomfortable 
position while handling the lock-nut lever. The 
splined lead screw has its admirers, and some 
buyers will have no other. It is always placed in 
front of lathe bed, and this much is in its favour. 
Still, we are inclined to think it is better to use the 
lead screw for thread cutting only, and that it 
should not be used for any other purpose. 


The slow process of running the carriage back by 
belt, when cutting odd pitches, obtains to-day as 
well as it did thirty years ago. With the excep- 
tion of a few feeble attempts, builders have done 
nothing to overcome this waste of time. All screw- 
cutting lathes should have the lead screw placed in 
front of bed, and there should be some device 
attached, which would admit of running the 

iage back by hand for any pitch. This, with a 

bd i y-constructed and positive rod feed, would 
ring the entire m ism by carriage movement 
and cross-feed immediately under the hands of the 
workman. Tail stocks are frequently made too 
short, and we have seen those that- were much too 
light, notwithstanding the very low price of pig- 
iron. There are some builders who aim to get a 
regular gradation of speeds, from the slowest out of 
gear to the slowest in gear. This, of course, can 
be done, but it can only be attained at an expense 
of power, and buyers would do well to note that 
any lathe so constructed has not the same amount 
of power at which it should be rated. The master 
wheels should have more breadth of face, and the 
front journal of live spindle made longer in dia- 
meter and somewhat shorter. Builders seem to 
vie with each other in making long spindle bear- 
ings, although at the same time they know that 
there is no advantag 
market demands that they should be made so. The 
idea that spindle bearings should be made very 
long is an exploded fallacy, and it behoves buyers 
to eschew this notion, and devote their attention to 
poas of greater importance when inspecting a 

6. 


In buying a lathe lost motion should be sought 
for in the cross screws, and the perfect alignment 
of the lead screw with the half nut is a matter of 
the utmost importance. If one eighth of a tum 
lost motion be found in any cross screw, it is safe to 
presume that the rest of the fitting is of like 
character. Lathe aprons conceal much rough 
work and imperfect fitting, and as the buyer has 
no opportunity of examining this hidden arrange- 
ment of wheels, pinions, sleeves, and levers, he 
should exact a guarantee from the dealer that the 

uality of this work is in keeping with that which 

exposed to view. Tail-stock arbors should have 
right-hand screws, as it is much easier for the 
workman to pull on the hand wheel than to push 
it. Besides, all lathes were formerly made with 
right-hand arbor screws, and modern left-hand 
screws for this Por pa are a senseless innovation, 
for the reason that they bother and confuse veteran 
lathesmen, who have been always accustomed to 
ight-hand screws. Arbor screws should have 
hand wheels—not cranks, This is obvious to the 
workman, ahoan it may not be to the designer 
in pursuit of novelties. If the live spindle centre 
runs true when thrown in at random, it is a pretty 
sure indication that all other alignments and fittings 
are true, and 8 close work can be expected 
from such a lathe. Still, we have seen very good 
lathes that required the live centre always set toa 
mark. The fact that the lead screw is made of 
steel amounts to nothing. Steel being free from 
seams and grit, and being homogeneous throughout, 
is a cheaper metal for this puree than iron. 
Builders dwell particularly on the fact that all 
their gears are cut from the solid. Their is no 
necessity for this enlargement at all. For it is a 
well-known fact that cast gears are more durable 


than cut gears, but as the teeth of cast gears cannot | over 


ein it, but simply because the | this 


be got mathematically correct, cut gears are used 
instead, because they are cheaper. 

Some builders still keep up the fancy scraping 
craze ; in fact, they overdo it. While this sort of 
ornamentation adds nothing to the working value 
of a lathe, it certainly costa something, and some- 
body must pay for it. Fancy scraping and oil ston- 
ing, while pleasing to the eye, and apt to catch the 
unwary buyer, is a positive detriment to keeping ' 
the lathe clean. We would rather not have any in 
ours. To sum up: a lathe should be made of per- 
fectly sound castings. The bed should be hea 
and well braced, and quite deep ; the legs short an 
have considerable spread. The cone and back gears 
should be designed for power instead of regular 
gradation in speed. he wheels have broad 
faces and accurately cut epicycloidal teeth, to pre- 
vent rattling and backlash. The cone should take- 
a wider belt than is common. The tail stock should. 
have a long bearing on its V’s, and a receptacle on 
back end for tools, chalk, &c. The studs should 
beso made that change wheels could be slipped off 
and on without taking off the nuts. The alignment 
of live and dead centres should be as near perfection 
as human ingenuity and improved machinery can.. 
get. The live centre should not run out of truth 
more than of an inch, 6in. from the face plate. 
There should be no lost motion in cross screws. 


admissible, — 
"pinalo, arbor, lead 
screw, and cross screws should be made of ham-.. 
mered steel, the spindle bearings of best brass, and 
all tap bolts, set and cap screws, of best quality of 
iron casehardened. A lathe such as we have de-. 
scribed would produce true work of all kinds, it: 
would afford the workman pleasure in running it 
and although its first cost might seem high, it would 
be the cheapest in the long run. Observer in age 
of Steel. 


OXYGENATED WATER.“ 


INCE Schinbein’s researches, the process of ` 
bl ing was attributed to the in- 
uence of ozone, but the new and very exact ex- 
5 of Emil Schoene, together with the earliex 
bours of Houzeau and Goppelsroed er, have proved 
that the reactions formerly attributed to ozone 
really owe their origin to oxygenated water. Re- 
peated quantitative analyses showed that the rich- 
ness of the air in peroxide of hydrogen varies 
according to the seasons of the year, the hours of 
the day, the direction of the wind, &c. ; but Schoene 
attributes a predominant influence to the light. 
Rain, but especially dew in certain cases, contains 
a considerable proportion of oxygenated water, 
namely 0:04 mgm. to 1 litre of liquid; the quantity 
which the soil receives in this way amounts to 
62 mgm. per square mètre. Although grass - 
bleaching ’’ has been known and practised for cen- 
turies, and there was plenty of time and labour em- 
ployed to its improvement, it cannot be denied that 
is procedure has its many great drawbacks. The 
success of a bleach upon the meadow can never be 
foretold to a certainty in a given time; the bleaching 
always requires a long time, and time is money.“ 
These considerations show what profit would be 
derived from 5 the natural bleaching by the 
preparation of a more concentrated form of 
N water. 
emistry offers a numerous series of combina- 
tions in which the oxygen is but feebly held, and 
which easily surrender it to other substances. 
These oxjdisin g agents can be used instead of the 
air in bleaching, and those which are practically 
employa for that eed pi are nitric and nitrous 
acids, a a id, ohlorio acid, chlorous acid, 
and finall orine, either in a gaseous form or in 
combination with bases. But all these products, 
however different from each other, have the incon- 
venience of more or less attacking the fibres; 
oxygenated water alone has not this fault; it con- 
tains in a more concentrated form the active princi- 
pi of the best kind of bleaching—that is, of grass- 
leaching ; it is superior, therefore, to all those pro- 
ducts, and may be considered as thd bleaching agent 
that is to rule in the future. 

Thenard, in 1818, discovered the peroxide of 
hydrogen ; it was obtained by the action of acids 
upon barium peroxide in the presence of water. 
Since then, oxygenated water has been the subject 
of investigations by Pelouze, Duprez, Balard, J. 
Thomson, E. Schoene, &c., but without achieving 
an improvement in the manner of its production ; 
only very. dilute solutions were obtained with possi- 
ble 5 per cent. peroxide contained in them. The 
pure product H, O, is hardly obtainable on account 
of its utter decomposibility. There are but two 
ways of concentrating the solutions; either by 
freezing, or by evaporating in a vacuum at 69°— 
an F., over 1 me inia 

ure peroxide ydrogen is a syrupy liquid, o 
1:453 density, whose decomposition yields 475 times 
its own volume of oxygen. Its dilute solutions are 


7 Vd ĩ eee Re 
® From a lecture delivered by Dr. P. Eauut at Han- 
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analogous in their action to chlurewater, and can be 
preserved for months, if kept in the dark at a 
temperature not above 77° F. They keep better 
still if a trace of acid is added to them; while 
alkalies or liquids of alkaline reaction promote de- 
composition. This inclination of oxygenated water 
to set oxygen free places it ameng the oxidisers. 
There are many substances which provoke this de- 
composition without undergoing themselves any 
modification, such as alum jelly, oxybydrate of iron, 

, some metals in a condition of extremely 
fine division, silver, gold, and platina. With another 
class of bodies, the oxygenated water behaves like 
many other oxidising agente—that is to say, it 
surrenders its oxygen ; for instance, with arsenious 
acid it produces arsenic acid, and transforms the 
metallic sulphides into sulphates. Upon certain 
peroxidised substances, y, the oxygenated water 
‘can act reducing ; for instance, upon the peroxides 
of lead and of manganese, which are reduced by its 
presence to the oxide state. 

All chemists who have occupied themeelves with 
this subject are ynanimous in predicting a brilliant 
future for the employment of oxygenated water. 
Dumas, in 1830, recommended it for cleaning old 
paintings, because the lights of paintings become 
black by the transformation of the white lead into 
sulphide of lead, which being retransformed into 
15 by the action of oxygenated water, the 
light colours must be to their original 
appearance. Oxygenated water, however, was 
ignored for a long time, until in 1870 a pertumer 
availed himself of its tpn properties, to intro- 
‘duce a 3 per cent. solution of it as a hair dye under 
the names of Auricome or Eau de Fontaine 
de Jouvance dorée.“ About the same time A. Von 
Schroetter, R. Boettger, Geiger, and Hagen directed 
the public attention to the therapeutic properties of 


The dificalties. of ing pure ted 

i of preparing oxygena 
water on a grand scale, causing its formerly high 
price, have been at present overcome, so that a 3 per 
cent. (by weight) aqueous solution can be had at a 
moderate price and in any quantity. With its ex- 
-cellent bleaching properties and safety of applica- 
tion the road seems to be opened, therefore, for its 
-extensive utilisation in industries. 


OBJECT GLASS FOR TELESCOPES 


AND CAMERAS. 

1 invention has a twofold object: to obtain 

the effect of a lens of large diameter with- 
out the labour and expense required for the pro- 
duction of large lenses ; and to im © photo- 
graphic pictures by the use of es which 
servo to intensify the image and produce a stereo- 
scopic effect in the picture. The lens is of com- 
pound or double form, each portion being ground 
to the curvature of a solid lens of tbe required 
diameter, and the two being held in their 
support so as to be retained in the same relative 
position with regard to each other that they would 
sustain in a solid lens of the same diameter and 
curvature. The lens is composed of the two parta, 


7 
L 


JF. 


VF eth 
er 


. 
J as ee 


` > 
(ES 
ee 
— ê 8 * 7 
— * € 


a 


ma 


d b. U 
way 
$a 9 
e 4 
att 
SB) 
3 1285 
i £ 


A, which are constructed b securing two discs of 
glass in the same plane, and then ding them to 
the curvature of a solid lens of like diameter. 
These are then secured or set in a frame made of 


in 
an peges f lons, and by p or other 
means, rendering it opaque, exceptat diametrically 


as usual. p 

Messrs. J. A. Smith and A. J. Athay. Further 
. can be had by addressing the latter, at 
parland, Illinois, U.S.A. 


ATMOSPHERIC ELECTRICITY. 


HE following notes on atmospheric electricity 
are given by L. Palmieri in Biedermann’s 
Centralblatt :— 

1. Electricity with a Clear Sky.—When within a 
circle of about 140 kilomètres in radius, neither 
rain, bail, nor- snow is falling, the electricity at the 
place of observation is always pene. If negative 
electricity is observed with a clear ay, downfall at 
some little distance may beinferred. As regards 
the daily periodicity of atmospherio electricity in 
5 bright weather, two marins and two minima 
may be recognised. e first maximum a pana 
the ninth hour of the morning ; the 8 » which 
is more decided, a little after sunset. It often con- 
tinues during a great part of the night. Toward 
daybreak a minimum appears, and a second, less 
distinct, in the afternoon. This daily 
easily disturbed by movements of the wind, by a 
cloud appearing on the horizon, by a mist rising 
from the somma, and by other causes often hard to 
determine. It may be asserted that when the 
maxima are very considerable, or when decided 
maxima ap at unusual times, the on the 
following days will scarcely be serene. the sky 
begins to ba overcast, the electric indications grow 
stronger, and if at the time of the evening maxi- 
mum the relative moisture increases with a heavy 
dew, maxima of special intensity and duration may 
be expected. The general assumption that atmo- 
spheric electricity becomes stronger with the altitude 
has not been confirmed by the observations made 
simultaneously on Vesuvius and at the observatory 
of the University. The values obtained on Vesuvius 
were generally smaller. As regards the yearly 
periodicity, lower tensions are generally observed 
on hot summer days. In spring and autumn the 
indications are stronger. In winter the values are 


un ; 

2. Electricity with a Cloudy Sky.—In the absence 
of distant rain, &o., the atmospheric electricity on 
cloudy days is always positive. Itis less intense, 
more variable, and without a decided daily period. 

3. Electricity in Time of Rain. During rain, 
atmoepheric electricity increases considerably, both 
at the place of observation and at some distance, 
even though no lightning ooccurs; this increase 


is W may be certainly recognised oh 


atmospheric electricity changes its sign once o 
5 When the rain is fallin , the ici 
posi 


thunder-rain, the only difference is the mor 
abundant development of electricity in the latte. 
The raining cloud must be . 
stantly flowing source of electricity. 
be no lightning without rain and thunder. 
The so-called „harvest lightning” is merely s 
distant storm. The sound of thunder cannot be 
heard beyond 21 kilomètres (13 miles), while light- 
ning is perceived at a far greater distance. 


DIMENSIONS ae MOVEMENTS OF 


T ships of the United States Navy have been 
engaged for some time in making observations 
of the dimensions and speed of deep-sea waves. 
These recorded observations are not so completa and 
numerous as is desired, and any assistance in this 
respect will do much to advance one important 
branch of the science of naval architecture. The 
observations made where a ship falls in witha 
single series of approximately regular waves are 
moet valuable, and should be accompanied by full 
records of the attendant circumstances. 

One method of measuring the wave lengths oon. 
sists in towing a log line astern of a ship, and 
noting the length of line when the chip floatsa 
the wave crest next abaft that on which the stem 
of the ship momentarily floats. The ship should 
be head-on, or allowance made for the departure of 
the log line from the head-on position. To measure 
the wave heighta, when the ship is in the trough of 
the sea, and for an instant upright, the observer 
takes up a position such that the successive average 
wave ridges, as viewed by him from the trough, jut 
reach the line of the horizon without obscuring it 
The height of the eye above the water level correctly 
measures the height of the waves. To measure very 
high waves the observer may have to ascend the 
rigging, while for waves of less height a station c 
one of the decks may suffice, or some temporary 
expedient devised for placing the observer near the 
water level. It is desirable to select a position at 
nearly amidships as possible, but if it become 
n to take a station near the bow or stern; 
allowance must be made in estimating the haelt 
of the eye above water for the deeper immema 
which may be caused at the instant by ne 

The longest recorded wave measured 8 
mile from crest to crest, with a period of twenty- 
three seconds. Waves having a length of 600ft. 55 
600ft, and periods of ten to eleven seconds, are 10 
ordinary storm waves of the North Atlantic. 
regard to the heights of waves, the most ge 
worthy measurements show from 44ft. to loft 
be a remarkable height. Waves having 3 greet 
height than 30ft. are not commonly encoun 5 
The U.S. Hydrographic Office has blank fornt s 
recording these observations, and would be gia 
furnish them toany shipmaster who takes ben i 
interest in the subject to make observations W 
ever the opportunity occurs. 


New Reaction for Digitaliae.—The difficulty 


of distin g by chemical methods 1. 155 
various oids has always been very great. 
are concerned, 


difficulty, where forensic matters Wi 
necessitates in many cases the employment oe 
section in order to subserve the ends of ju ly 
the following method, according to M. Lafon: 
a trace of digitaline be treated with a mizto i 
sulphuric acid and alcohol, of each one ped 440 ed, 
to this mixture a ortam A a fer 
a beautiful greenish-blue colouration 
which lasts for several hours. The most favourable 
conditions for the reaction are the followmg:~ 4 
a very small quantity of e 
substance with a very small quantity o mae i 
i wish tint appears ; then 
ferric’ Perchleride, which should be allowed P 
siar . 
tested the whole of 75 
and glucosides usually employed in or ont if 


i here the 
colour, but this only occurs whe at Darmstadt * 


some | 

digitalines and the French alkaloids, ® ahn 

of the alkaloids as well as by a Rade ot the 

ee 
‘the different phys! 

have recently pointed edo 15 dbe source the | 
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SCIENTIFIC NEWS. 


— — 


Eo Dun Echt Circular, No. 95, we learn 
that the elements and path of Barnard’s new 
comet (see p. 426), as computed by Mr. S. C. 
Chandler, jun., from three observations made at 
Boston, U.S., are as follows:—T May 16°72 
G. M. T.; m — 93 150° 8’; 83 91° 28’; 184% 27' 
(mean equinox 1885); log. ¢,0°39340). The ephe- 
meris for G. midnight, July 25, is R.A. 16h. 
52m. 12s. ; S. Dec. 14° 32’. The brightness is 
decreasing. 


A year’s rainfall at Ben Nevis observatory 
(including melted snow and hail) amounts to over 
152in.—that is, for the twelve months ending 
with June last. The measures have been taken 
as carefully as possible at every hour, and the 
average of the monthly returns since June, 1881, 

ives a mean annual rainfall on the summit of the 
en of 145°73in., the largest observed at any spot 
in Scotland. Falls of an inch a day are of 
common occurrence—about one day in seven ; 
but the largest fall in a month was 25·30in. in 
oo last, and the smallest, 4°85in., in April 
ast. 


At the Albert Palace, on Monday last, the 
electric signalling balloons of Mr. Eric S. Bruce 
were tried for the first time. These balloons are 
exhibited in model at the Inventions in Group 
25, No. 1913. The invention consists of an 
ordinary balloon made of a material as translucent 
as possible (in the case of the one at present on 
exhibition the material is cambric) in which are 
fixed a number of incandescent lamps. The 
balloon is a captive one, and the rope which 
‘secures it is also utilised for conveying the elec- 
tric current to the lamps inside the balloon. The 
system of Jong and short flashes of light is 
adopted, and the experiments were completely 
successful. It is proposed to continue the ex- 
hibitions of signalling for a month. The chief 
obstacle to be overcome in introducing the elec- 
tric light into the balloon was that occasioned 
by the highly inflammable nature of the gas 
‘with which the balloon is inflated. Mr. Bruce 
lectures on the signalling balloon every night 
before the ascent, and will also lecture on it at 
the Crystal Palace this afternoon. Mr. Bruce 
is in communication with the military authori- 
ties, who will probably order a trial of the 
balloons. 


The Irish Lights Commissioners, who are 
making a tour of inspection, visited Mew Island, 
Belfast Lough, last week. The lighthouse is at 
the entrance to the Lough, and has an illumina- 
ting power of over 2,600,000 sperm candles. 
Under the superintendence of Dr. Ball a series 
of interesting experiments were proceeded with. 
The illumination with the first or ordinary sup- 
ply, and also with the additional or second 
quantum, of gas was tested; but the full strength 
ased in very thick weather could not be shown, 
as the glass reflectors, &c., had been lent to the 
English authorities for kindred experiments at 
the North Foreland Light. Those tried were 
found to be in admirable condition, and the 
results were in the highest degree satisfactory. 
The light is one of Mr. Wigham s patent triform 
group-flashing gas-lights. The Board of Trade 
directed that oil should be used as the illuminant, 
and not gas; but the Commissioners of Irish 
Lights insisted that gas should be used not only 
as the illuminant in the lighthouse, but also as 
the motive power for the fog signal, and in the 
end they carried their point. However, if the 
gas should fail at any time, there is a very com- 
plete set of appliances for illuminating with oil, 
and these were also experimented with. The 
gas was turned off, and in a few seconds the light- 
keepers had a brilliant illumination with oil. 

What is a diaphragm? is a question which 
has been engaging the attention of a number of 
experts recently; but judgment, at the time of 
writing, is deferred. The question arose in con- 
nection with a telephone case. 


The Council of University College, London, 
have instituted a professorship of electrical en- 
gineering, and have appointed Dr. J, A. Fleming 
to the chuir. 


The International Telegraph Congress will 
meet in Berlin on August 10, and will be attended 
by delegates from nearly all parts of the world, 
and by representatives of all the great cable 
companies, The principal subject for discussion, 
so far as the public are concerned, is a general 
reduction of tariffs. 


in the shape of another great A 
have been received from the Rev. G. Grenfell, 
who has proved that the Mobangi, which enters 


Details of an important geographical discovery 
ican waterwa 


the Congo on its right bank, is prohably the 
greatest tributary of the latter. Mr. Grenfell 
navigated the Mobangi in the little steamer Peace, 
on a mean course of north by east, from the 
equator to 4° 30’ N. lat., and left it still an open 
waterway. At 4° 73’ N., just below the second 
rapids, he found it 673 yards wide; at no point 
lower was it lessin width. Its mean depth is 
25ft., and although the current runs not more 
than 80 to 100ft. per minute, it means an immense 
volume of water to find running south at a point 
so near the supposed sources of the Binué, the 
great affluent of the Niger. The Mobangi is 
probably the lower part of the Welle, a river 
whose course is one of the unsolved problems of 
African geography. From the notes sent home 
by Mr. Grenfell it would seem that the Mobangi 
is navigable the whole way from the Congo to 
4° 30’ N., a distance of probably 400 to 450 miles, 
taking account of the bends. A large map, in 
ten sheets, of the explored part of the river has 
just been received at the Royal Geographical 
Society. This map will appear in an early number 
of the society’s proceedings, and a long narrative 
of Mr. Grenfell’s recent work will probably be 
published inthe next number of the Baptist 
Missionary Journal. It is hoped, moreover, 
that a full narrative of Mr. Grenfell's explora- 
tions will reach England in time to be read at the 
Aberdeen meeting of the British Association. 


The death is announced of Mr. N. W. Post- 
humus, secretary of the Dutch Geographical 
Society, and one of the editors of its Journal. 
He was also one of the founders of the Society. 
Mr. Posthumus was only forty-seven. 


On Tuesday last week the steumship Carrier 
made her first trip from Langston to Brading, a 
distance of eleven miles, carrying a train of 
twelve railway waggons, weighing, with their 
loads, about 160 tons. That is the first time in 
which a train has been carried by a steamship in 
England. 


A trial trip 9f the Nashua took place in New 
York bay recently, and everything was deemed 
satisfactory. The Nashua is a side-wheel steamer, 
and has the first compound oscillating engines 
ever put into a paddle steamer. The cylinders 
are zin. and 78in. diameter respectively, with 
a stroke of 10ft. 6in. They are set below the 
shaft at an angle of 90° to one another, and 
both piston-rods are connected to the same 
crank-pin. 

Ata meeting of the Coalville Branch of the 
Amalgamated Society of Railway Servants held 
last week, after full discussion and considera- 
tion, it was unanimously resolved that iron crank 
axles are better and safer than steel. 


New Hygrometers. — M. Bourbouze has 
devised two interesting and novel forms of the 
dew-point hygrometer. It is well known that when 
water vapour condenses on a plate of glass held 
between the observer and a luminous point, there 
appear concentric rings round the point, similar to 
the halo sometimes seen round the moon in cloudy 
weather. These hygrometers are based on this 
fact; and consists of a rectangular tube havin 
panes of thin glass closing the parallel ends. 
very sensitive thermometer is plunged into the 
liquid to a small depth, and when evaporation of 
the liquid is set up by a current of air, the dew halo 
forms on the panes, and is observed by lcoking 
through them at a luminous point. The halo is 
red outside and violet inside. 


Menthol as a Substitute for Cocaine. — 
Dr. Albert Rosenberg, of Berlin, has found in 
menthol (Berl, <lin. Woch. No. 28), in etherial 
or alcoholic solution (20 to 30 per cent.), a useful 
substitute for the expensive cocaine, in cases where 
local avesthesia of mucuous membrane—e.g., of 
nose, pharynx, and larynx- is required. The effect 
of menthol is not so Jasting as that of cocaine, but 
it appears to have somewhat of a cumulative 
action ; for, when repeated, even after a long 
interval, the Jater application produced a longer 
period of anesthetics than the earlier. 


Ir is said that a rich find of silver chlorides has 
been made on the surface of the Broken Hill claim 


at Silverton, New South Wales, which is said to 


run through a lode over 20ft. wide. The chlorides 
have been found for a distance of nearly half a 
mile. A great many claims have lately been pegged 
out along this line of country for miles. 


LETTERS TO THE EDITOR. 


— — 
N. do not hold ourselves responsible for the opinions of 


our correspondents, The Editor | requests that all 
communications should be drawn up as y as possible.) 


should be addressed to the Evrros of 


4U communications 
the Buaian Mronasio, 882, Strand, W.O. 


Au Oheques and Fe- a Orders to be made payab e 


J Passuons Epwaarops. 
„In order to facilitate reference, eee when 
spe tking of any letter previously inserted, wil oblige by 
ation ing the number ~f the Letter 


we 
w wich u appears, 


s as well as the page on 


“I would have everyone write what he knows, and as 


mach as he kno but no more; and that not in this 
oaly, but in all other subjects: For such a may 
have some particular knowledge and > of 
netare of such a person or such a fountain, that as te 
o her things, knows no more than what everybody does‘ 
a nd yet, to keep a clutter with this little pittance of his, 
will undertake 

from whence great inconveniences derive their original.” 


the 


to write the whole body of physicks a vice 


—Montaigne’s Essays, 
— 


ASTRONOMICAL — DOUBLE STARS — 


58 OPHIUCOHI—SELENOGERAPHIOAL. 
{24503.]—I FEEL truly very much obliged to Mr. 


Sadler for his kind and prompt answer to my last 


letter on double stars. I am sorry, however, that 


through a wrong reading of my declination circle I 
gare a wrong position of the supposed new double. 


tis XVh. 32m. + 34° 47’, and this brings it so near 
to the place of L. 1959 which Mr. S. mentions, that I 
have no doubt but it is the same star. What sur- 
prises me is that this star should be considered as of 
the 8:7 mag., and its comes of 10:2 mag. Last nigh 
between clouds, I again looked at it, and I woul 
still have called it, for the least, of the 7th mag., 
and as its comes shone brightly at its side it ap- 
peared to me near the 81 for the least. The dis- 
tance seemed greater last night; butits position is 
somewhere between 250° and 260°. 

I will try what I can do with the list of doubles 
kindly given by Mr. S., and report; but I must 
wait for the absence of the moon and for fine 
weather, for I suppose they are difficult objects. 

The very evening I received the E. M.,“ No. 
1,059, I looked up 63 Ophiuchi, and saw many 
more stars than those represented in the sketch of 
Mr. K. T. Tarrant. I felt sure Mr. T. would add 
others, and that the following issue would say so. 
I see that he has found six more. In the ram 
I made I find 11 more; but three are out of the 
line joining G to the comes of C, and two others are 
preceding É. The six remainiug are doubtless the 
six be has seen. My diagram shows four other 
stars as suspected. One is preceding H, and the 
three others are between H and the N. companion 
of K. There are, besides, other glittering points 
in various parts of this field; but so fugitive, that 
I found it impossible to take their exact positions. 

Has any one observed a darkish spot on the S. 
extremity of the floor of Cyrillus? That spot 
contains two small craters of equal size. Schmidt 
gives ouly one, and yet bis map contains internal 
evidence that he has closely surveyed this region. 

O. M. Gaudibert. 


THE DAYLIGHT OOOULTATION OF 
ALDEBARAN. 


[24504.]—I Ax much pleased that the communi- 
cation which ap d from me in a recent number 
of the ENGLISH Wu had the oeo of aag 
out from two correspondents very exact accounts o 
the observation of this phenomenon. At Fleetwood 
a slight haze was sufficient to prevent its bein 
seen. It is by means of such interchanges o 
scientific work that amateurs learn to place a value 
on their performances, and are encouraged to 

rosecute their researches more diligently. Assum- 
ing that Mr. Peek takes his sidereal time from 
Lyme Regis in accordance with its longitude, I 
find that the time of ‘immersion, as he observed it 
differs by 1m. 43s. slow of that which I calculated 
for Greenwich by the partially graphic method, and 
the time of emersion slow by only 26sec., but I 
feel sure, if he will make the computation for him- 
self according to the principles of my method he will 
arrive at results still moro accurate. 

‘CA, H. S.” appears to have been extremely 
fortunate in his opportunity, and I trust he may 
favour us with equally interesting details of the 
daylight occultation of Aldebaran, which occurs on 
Sept. 29, 1885. 

James Pearson, M.A., F. R. A. S. 

Fleetwood, July 17. 


100 TO THE INOH — MAGNIFYING 
POWERS OF A BY-GONE AGE-—FAST 
TRAINS—ERRATUM. 

[24505 ]— MR. Horses (letter 24481, p. 430) in 
trying to get me on the right path falls into the ditch 
himeelf. My quotation from a private correspondent 
was logically sound as applied to planetary and 
other objects having a sensible ares; for, in this 
case, it is the intrinsic brightness of the image that 
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is in 5 the total amount of light form- 
ing that image. Granting that the im of 
Jupiter, as seen with a power of 100 on a 2in., is 
just equal in brightness to the same image with a 
power of 200 on a 4in. it would be a reductio ad 
absurdum to infer that, therefore the smaller glass 
shows the same amount of detail as the larger one. 
The diameter of the image would be, of course, 
twice as much (and superficial area four times as 
much) with the 4in. as with the 2in., and it caunat 
need much reflection to show that the eye would te 
more vividly impressed with the larger image. 
But the case of a star is totally different; for here, 
beyond the enlargement of a flashing point of light 
into a tiny spurious disc with surrounding diffrac- 
tion rings, magnification bas no other effect than 
that of increasiug the angular distance between the 
separate components of a double or multiple 

stem. Consequently, the intrinsic brightness of 
either a bright star or faint comes depends upon the 
aperture of the object-glass or speculum, and 
nothing else. Further, does Mr. Holmes ignore the 
quotation from Prof. Newcomb, relative to the 
size of the emergent pencil of rays, when he says 
that ho finds a 9in. to stand 900 easily enough on 
stars? Also, I must maintain my argument that 
the atmosphere does enter into this question ; be- 
cause the atmosphere is always maunificd to an 

ual extent with the object, aud its disturbing 
effect is a factor in the ultimate result—a variable 
one, truly, but one which can never be eliminated. 
And I venture to assert, with all conceivable 
deference to Mr. H., that his dictum respecting 
tt the failure of a 26in. to stand 1,300 (on planets, 
please) on a steady night as a proof it was defect- 
ive is one which few astronomers would be dis- 
posed to accept, experto erede. 

Mr. A. Mce (letter 24477, p. 428) would do well 
to peruse the following, by Prof. Newcomb, 
before believing in ancient ‘‘ gianta’’:—‘‘ It has 
sometimes been said that Sir W. Herschel employed 
a power as high as 6,000 with one of his great tele- 
scopes, and, on the strength of this, that the moon 
may have been brought within an apparent distance 
of 40 miles. If such a power was used on the moon 
we must suppose, not merely that the moon was 
seen as if at the distance of 40 miles; but that the 
vision would be the same as if he had looked through 
a pinhole ,},in. in diameter, and through several 

s of running water, or many miles of air. It 
doubtful whether the moon has ever been seen 
with any telescope so well as it could be seen with 
the naked eye at a distance of 500 miles. If such 
has been the case, we may be sure that the mag- 
nifying power did not exceed 1,000.”—‘‘ Popular 
Astronomy,” 2nd edition, P: 145. 
= In letter 24487 (p. 432) there appears to be several 
serious errors. ‘‘ M. R.” is omitted over the section 
relating to the Midland, and Ih. Om.“ cannot be 
the correct time of four expresses between Ketter- 
ing and Nottingham. The distance, too, between 
Nottingham and Kentish Town, via Kettering, is 
surely not 1424 miles? From Nottingham to Lon- 
don, via Leicester, the distance is only sume 126} 
miles, and my impression is that the new line was 
to shorten this—instead of which, it appears to 
make it 16 miles further. 

In my letter (24478, p. 429) there is a slight mis- 
print occurring in the last line, where lat.” should 

est.” W. 8. Franks. 


100 TO THE INOI. 


24506.]— 1 am inclined to be rather sceptical 
about the high powers said to have been used with 
advantage on telescopes in former times. Probably 
the observers were not very careful in verifying the 
nominal powers of their eyepieces. Browning, in 
his Plea,” mentions having a telescope brought 
to him with an eyepiece engraved 70, which only 
magnified 13 diameters, and my own experience 
leads me to believe that the powera marked on eye- 
pieces are generally more or less exaggerated. It 
seems easy to find the power by dividing the diameter 
of the object-glass or mirror by that of the bright 
spot seen at the eyepiece, but it is very different to 
measure the diameter of this spot. The dynameters 
of the Berthon type are of little use, unless the 
straight-edges are absolutely true, and this, I fear, 
is seldom the case with the instruments generally 
sold. I have tried four, with most discordant 
results, one making the high .powers nearly double 
what another madethem. Moreover, the screw for 
the dark head keeps the dynameter some little 
distance from the eye lens, and this renders it 
difficult to be quite certain that the diameter of the 
spot is accurately measured. I believe that the 
power can culy be accurately measured by the use 
of an instrument made on the principle of a micro- 
meter, and unless we have good evidence that the 
powers which Kitchener and others are said to have 
used were measured in this way, we may well be- 
lieve it more likely that the powers were much 
lower than stated, than that their telescopes were s0 
far superior to modern ones as to bear 300 or more 
to the inch, even in the steadiest air. 

I have seen it stated that at least about 35 to the 
inch is required to show star discs. From this it 

would appear that large apertures would scarcely 


ever show them, as 35 to the inch on 30 inches would 
mean a power of upwards of 1,000. I should be 
glad to know the experience of those who have 
worked with large apertures. T. Perkins, M.A. 


ERRAIUM.—PAIR NEAR ò OCOEPHEI— 
VEGA.—'70 OPHIUCHI. 


24507.]— IN letter 24474, for Bode (Lalande 
28500) read Coronæ 26 Bode (Lalaude 28500) 

The triple near å Cephei, referred to by H. D.” 
(letter 24479, page 429) is evideutly H. iv. 31. 
Through some strange oversight I have identificd 
this with O. S. 473 in my Notes and Corrections to 
d. EA says of it, Treble, the nearest about 
20%.“ The principal star is Arg. (+ 57°) 2512. 
8:3 mag., 45 seconds of time exactly p.č. I see I 
examined it in 1881, and identified it with H's triple 
then; but I will look it up again on tho next op- 
portunity. It has never been measured. 

It H. D.” will do me the honour to refer toa 
note of mine in the ENGLISH Mercuanic for Oct. 
19, 1883, he will see that I there refer to the 
most distant (misprinted distinct“ in letter 
21924) companion of Vega at 40° 140” + as being 
probably variable, as well as the nearer comes. In 
October, 1870, it was a full magnitude fainter than 
the nearer comes, which Dembowski has measured 
less than a quarter of an hour after sunset with 
7tin. Iam obliged to Mr. Franks for the date of 
his observation of the colours of the oompovents ot 
70 Ophiuchi in 1876. De. saw them gialla, rosea; 
bene.“ 1876°566, 1876°613. H. Sadler. 


THE DOUBLE TELESCOPE. 


[24508.]—I am able to report some progress in 
following up the suggestion of W. T. N.“ (23850), 
page 539, Feb. 20th, to bisect a large object-gluss 
and mount the halves binocularly. Opticians in 
Paris divided a 2in. lens, aud found the two sec- 
tions to give the desired results. I have, conse- 
quently entrusted them with an 8in. object-glass 
to divide into two, and mount for me in a 1l2in. 
tube of 8ft. focal length, to be furnished with the 
three movements for the independent adjustment 
of o.g. and e.p.’s, as already fully described in the 
account of my bft. binocular (23670), page 368, on 
Dec. 26th, 1884, of 3fin. object- glasses. 

This will, of course, take some time to accomplish, 
and, in the interval, I hope to elicit from our 
readers all improvements which may occur to them 
on the following device for making a perfect stand 
for binoculars. 4 

The suggestion of the observing floor being con- 
structed on the equatorial plane was thought too 
cumbrous. Mr. H. Ritchie’s counter proposal and 
sketch (24228), May loth, is, he will see, not 
equatorial, but only an inclined stand, with alt.- 
sz. motions. I have not, however, been able to 
find a flaw in the following—viz., the Philip 
Vallance” stand with an equatorial motion. 
T start with his centre tube firmly attached to 
base; within it, the second tube revolving on pivot 
point at bottom, and within brass bearings at top, 
ending in the T-piece, through which runs a third 
tube some 24in. long, on to each end of which I pro- 
pore to screw (and make fast with bolt and nut) 
a 3-socket piece, one socket to screw on the end of 
the 24in. tube, one to receive A, a Oft. horizontal 
tube, and the third to receive B, a 3ft. vertical one, 
which, having a right-angle socket at end to carry 
a 3ft. tube C, at right angles to B, completes the 
Vallance stand asapplicable to binoculars. 

The two horizontal tubes, A, suitably fastened 
together at intervals, will form a ladder-shaped 
cradle, on which the 12in. tube will be fastened 
with a sliding attachment. The two other hori- 
zontal tubes, C, will carry two counterweights, 
aggregating a few ounces less than the binocular 
plus its cradle. 

The object in raising the counterweight tubes C 
3ft. above the level of the cradle by means of the 
upright B tubes, is to keep them clear out of the 
way of the observer, who will sit at the eye end of 
the cradle with the centre pillar tube between his 
knees, thereby insuring the unvarying position of 
the eyepieces and of the observer, whatever direc- 
tion the telescope may be pointed to. 

The binocular will slide on its cradle, in order 
to preserve that unaltered position of the observer 
when used terrestrially, which will Jengthen the 
instrument from 8ft. to 9ft. Gin. The counter- 
weights will be also adjustable on their tubes C, 
with rack and pinion to correspond with the 
increase of weight incurred by the terrestrial 
position of the telescope. 

This completes the description of the stand, 
leaving the telescope a few ounces heavier than its 
counterpvises, and resting on a section of a circle 
in metal, with a rise and fall motion by rack and 
pinion, attached to a stout pillar about 2ft. from, 
and fastened to, the centre tube. 

Now comes the equatorial idea: the revolving 
tube has a toothed circle attached toit, moving instru- 
ment in az. ; one single fixed rod, with a convenient 
wooden handle in the centre of it, has an endless 
screw at the observer’s end of it which gives the 
movement in az.; it has also a toothed pinion at 


the other end of it, which at the same time gives the 
movement in alt., by raising the metal section ofa 
circle on which the telescope rests. And if the 
sizes of the two wheels which are revolved by the 
one fixed pinion rod are caloulated of the relative 
sizes proportionately, which alt. and az. motions 
bear to each other in the composition of equatorial 
movement, I ought to produce equatorial motion 
by clamping the two actions together, and alt. and 
az. motions respectively by ungearing them. The 
telescope cradle must of course run om a small 
wheel where it rests on the supporting metal circle- 
section, to facilitate the application of the az. 
motion simultaneously with the alt. 

Perhaps our F. R. A. S.“ would kindly tell me 
the relative proportions of alt. to az., say, in 
number of teeth in each wheel to produce equa- 
torial results, and at the same time inform me of 
difference of teeth needful for change wheel to 
gear for lunar vice sidereal rate, if both are desired 
to be attained from the use of the same driving 
clock. Montmartre. 


SHORT-FOOUS REFLEOTORBS. 


(24509.]—In answer to B. R. W.“ (24499), I 
may just say that that proportion of focai length 
to diameter of mirror is the best that gives the best 
balance of advantages with least disadvantage forthe 
object for which the telescope is intended to be 
used. A short focus has the disadvantage of re- 
quiring a larger flat, and thus the loss of more of 
the best part of the mirror, and of light, too, as 
well as requiring a higher power eyepiece to get 
the power the amount of light will bear 
advantage lies in its shortness, which allows more 
convenience in using and less costin mounting, and 
if in an observatory less cost for building. Now, 
these disadvantages and advantages each observer 
must find out the balance that for his pupon and 
means is the best in his estimation. I have often 
thought over this subject, and could only wish the 
Cassegrain could be made as perfect as the New- 
tonian, and then with a flat interposed between the 
two mirrors to throw the image to the side of the 
tube at its lower end we could get a very short 
telescope, which would require very much lees for 
mounting and observatory than for a Newtonian of 
equal power and light. This saving could be em- 
ployed in getting a larger Cassegrain and obeerva- 
tory than a Newtonian and observatory for the 
same money. f 

I believe, for Newtonians, eight diameters is best 
fcr small mT eT, up to 12in.—and seven dia- 
meters, or a little under, for larger mirrors, which 
can be better used on nebula where light is the 
great desideratum. This is, of course, only my 
opinion of what, for me, is the best balance of tho 
advantages with the disadvantages of longer and 
shorter telescopes. 

“B.R. W.” says he finds no difficulty in pars- 
bolising a bin. mirror of only 25in. focus. I hope 
his judgment of the figure of his bin. is dependent 
on something more than a trial of it in the telescope 
tube with an eyepiece. By this means he cannot 
be sure that every zone is of the right focus or 
curve to form with all the others a true parabols. 
Even tested zonally in the telescope only a compa- 
ratively rough estimate can be formed of the focus 
and figure of each zone, and the figure as a whole. 
The zonal test at so-called centre of curvature is at 
least four times as exact, besides giving the figure 
of each part of the zone. If he would like to have 
it tested, I will do it for him with 5 it will 
only cost him the carriage to and from me, and 
then he will know exactly what he has done. But 
I hope he has mastered the zonal and shadow test 
for himself; it is an immense advantage to every 
worker of mirrors. 

I am glad the Cassegrain has fallen into two such 
good hands as Dr. Pigott and Mr. W. Bradbury; 
we shall have all that is at present known about É 
which will, I hope, lead to some improvement. 
am sincerely glad that the illness in the doctor’s 
house has so far abated as to allow him to resume 
this interesting subject. H. A. Wassell. 

Addenbrook-villa, Love-lane, Stourbridge. 


THE OCASSEGRAIN. 


24510.]—I was indeed sorry to see by his letter 
in a “E.M.” that illness in his family had 
been the real cause of the interruption in Dr. 
Royston-Pigott’s interesting letters. Now that he 
has returned to the subject, I trust he will do for 
the telescope what he formerly did for the micro, 
scope in making it proclaim its own defects, ed 
thus indicate the path of progress towards Per 
fection. 5 of 
If the mathematicians will give the means 829 
determining the aberration measurements at oen 8 
of curvature for the figuré that should be Patin 
the great mirror, Mr. Wassell’s method of testing 
would soon settle the matter as regards its accu: 
and then there would seem uo great difficulty - 
working a truly spherical small mirror to ma but I 
I fear it is of no great value practis liy, spt be 
would ‘throw out the suggestion that it y 
possible to work and test the emall mirror (especial 
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the convex of a Cassegrain) as a lens before silvering 
it. As Dr. R.-P. has doubtless observed, there are 


several paners errors in his letters which rather 
obscure his meaning at times. A. B.L. 
BINOCULARS. 


(24511.J—I caw ae agree with Montmartre“ 
that two eyes see more twios what the single 
eye sees. en you shut one eye you see just as 
well as regards definition and illumination as if you 
were using both. A one-eyed man sees every whit 
as well as a man with two. In the same way, an 
object-glass does not feel any warmer or colder by 
touching it with two hands instead of one. So 
much for the A + A; now about the z. There is 
a distinct advantage gained by two eyes when 
beaten, near objects, because of the stereoscopic 
effect ; but when objects area few yards off there 
is no difference, whether one or two eyes are used. 
Binocular, Galilean, and twin telescopes restore the 
stereoscopic effect, whatever the distance. Example: 
the moon, with one eye, without optical aid, a 
© same as the moon with two eyes; but look at it 
with a binocular instrument, and it will appear as 
epherical as an orange on a table before you. 

There is another quantity which has been over- 
looked by ‘‘ Montmartre’’—viz., a term to repre- 
sent that imperfection of definition which is 
inseparable from the Galilean telescope; this we 


may call y. 

am quite ready to allow A + z — y, but cannot 
admit 2 A + z. The whole question turns on 
whether z > or < y. If r > y, then a binocular 
has a pull over a telescope; but if < y, then the 
reverse is the case. It is to a great extent a matter 
of personal equation, therefore everyone must put 
an values for x and y for themselves, and draw their 
own conclusions. 
Testing eyepiece diaphragms.—The diminished 
image being at the eyepiece end will not alter the 
results. If the diaphra in the erector is too 
small, the blue patch will come over the disc all the 
same. If you wish to get rid of the diminished 
ar hold the telescopo up to the sky. 

The field of my 24 binoculars is 2°. They are 
aluminium, of French manufacture, with a Bond- 
street name on them, and cost £17. I bought a 
Gimilar pair in brass, ten years ago, abroad, at a 
reasonable price. The name on them was Ch. 
Avizard 4 Paris. 


Shetland, July 13. Edward M. Nelson. 


DYNAMO MAOHINERY. 


124512.]—MR. J. SUTCLIFFE (letter 24469) will 
find that Professor Thompson’s calculation is cor- 
rect under certain conditions, which are fully speci- 
oS in Lee book. 3 
e horse - power produced in a dynamo is well 
known to be expressed by — 


EC 
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Thus H.P. of large dynamo is to h.p. of small 
dynamo, as EC is to ec, using small letters when 
referring to small dynamo. 

Now, E is to e as the number of magnetic lines of 
force cut by the revolving coils of the large dynamo 
is tothe number cut by the revolving coils of the 
small dynamo in the same time, and if we make 
the large armature revolve as many times per 
second us the small, we shall have— 

E: e:: N: un 
where N and n are the total number of lines pass- 
ing between the poles in the large and small 
anachines respectively. 

What is the relation between N and n? 

First, suppose the magnets are independently 
magnetised, and let the magnetising current be 
supplied from the same battery in both cases; then 
the current through the larger coils will be twice 
that through the smaller, and this will produce an 
equal intensity of magnetisation in both large and 
small ma guets; whence, since the cross section of 
the larger core is four times that of the smaller, 
N will = 4m, and therefore E = 4e. This, again, 
will make C = 8c, and Ec = 4e x 8c = ec, 
whence H. P.: h. p.: : 32: 1. 

We have supposed all the linear dimensions of the 
large dynamo to be double those of the small 
dynamo, and therefore the resistance of the large 
coils to be half that of the small coils. 

This result can hardly be looked for in practice 
unless special arrangements are made to render the 
large magnets more susceptible to magnetisation 


(E in volts, C in amperes.) 


than they would be if of the same construction as 
the small magnets. 
Other arrangements may be adopted with the 


same result, the fundamental requirement bein 

that the larger magnets shall be magnetised wi 

the same intensity all ah as the smaller mag- 
nets. If the dynamos be both shunt-wound, the 
desired effect may be obtained by winding the large 
magnets with the same gauge of wire as the 
smaller and with the same number of layers ; the 
resistance of the larger coils will then be four times 
that of the smaller, and if E = 4 ¢ the same cur- 


pears | isation produ 
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rent will ran through both coils, and thia wi pro 
duce the same intensity of magnetisation in both 
magnets. As we have seen, the E.M.F. thus pro- 
duced will be E = 4 e, and will, therefore, be just 


sufficient to keep up the required current, and the 
arran ent will therefore continue to work. 
In this oase the H.P. wasted in the larger coils is 


only four times that wasted in the smaller, while 
the total H.P. produced in the larger dynamo is 32 
times that produced in the smaller. 


In the former case, the H.P. required from the 
battery which etises the large magnets is only 
twice that required from the battery which magnet- 


ises the small magnets. Hence, in both arrange- 
ments, the larger ine scores heavily in that 
respect. 

M. Marcel Deprez compares the and small 
machines under a different set of conditions. He 
requires that in both machines the current shall be 
the same per 1 centimetre of cross section of 
the conductors. That is, C = 4c, and if we produce 
in the large ets twice the intensity of et- 
in the small magnets, we by 
similar reasoning, obtain E = 8 ¢, and 

H. P.: h.p. :: 33 * 4e: ec 

In this arrangement the total resistance of the 
main circuit, including the armature, must, in the 
large machine, be twice that of the corresponding 
circuit in the small machine. 

Mr. Sutcliffe seems to have satisfied himself that 
the statical attraction is increased in the ratio of 
16 to 1. It follows immediately that since all dis- 
tances are doubled in the larger machine, the dis- 
tance through which the larger attraction acts is 
twice the distance through which the smaller attrac- 
tion acts, and thus we get the ratio of work done to 


be 32 to 1. 
Clevedon. W. M. M. 


EDER’S DEVELOPER. 


(24513.]—In your No. 1,060, under Experi- 
ments with Gelatine Emulsions,” a very important 
error appears, which calls for instant rectification. 
You give Eder’s admirable formula for develop- 
ment as—I. Pyro. 10, sulphite amm, 30, water 
100. II. Brom. amm. 6, water 150. II. should 
be instead: Brom. amm. 5, ammonia (‘880) 60, 
water 1650. 

In your formula the ammonia has been omitted, 
and anyone trying it, then, would naturally get no 
picture at all. 

This developer is quite admirable, producing 
very soft yet vigorous pictures at will, and appears 
to work A ed well with every make of plate, 
and with Morgan and Kidd’s negative paper. 

British Legation, Darmstadt. N. Jocelyn. 


PYROLOGY. 


[24514.])—Your readers will welcome the re- 
appearance of Mr. A. H. Allen in the columns of 
the ENGLISH MECHANIC, and none more than 
myself, although his first revived contribution ap- 
pears to contain an unfavourable critique on my own 
work. Mr. Allen generally remembers what some 
modern Euglish chemists seem to forget, or rather, 
not to be aware of—viz., that society expects them 
to show by their polemical writings that they are 
gentlemen as well as chemists: his chemical oriti- 
cisms, therefore, usually exhibit the (in England) 
peculiar anomaly of being courteous as well as labo- 
ratorical. 

If Mr. Allen’s logic and acquaintance with his 
present subject (the heading of this letter) were only 
equal to his knowledge of chemistry and courtesy, 
he would doubtless prove a formidable antagonist, 
if, in that event, he remained an antagonist at all; 
but as nothing is more painful to me than givinga 
direct contradiction in print to the statements of so 
polished a chemist as Mr. Allen, I wish that in his 
future publications he would pay more attention to 
the truth of his premises before allowing his 
chemical zeal to hurry him to such rash and wrong 
conclusions. For, I am sorry to tell him that, in 
my portion of bis contribution to the “E. M.” 
(page 431) the first peno, which he assumes as a 
Felt kuo wn fact, and thereupon bases his entire argu- 
ment, is so false and exactly opposed to the truth, 
asto appear (for a man of his sagacity) in the last de- 
gree childish and absurd. He assumes that accuracy 
of analysis is in inverse proportion to the minute- 
ness of results revealed, and states er cathedré 
chemicd (let us hope he is only speaking for York- 
shire or Sheffield, and not for Eugland, Germany, 
and America here) that ‘‘ chemists cannot direct 
their serious attention to the matter ’’— amoto 
quæramus seria udo unless the subject of analy- 
sis is operated onin reasonably large quantities.” 

Now, it is surprising to find a clever and, 
generally speaking, well-informed man so far be- 
hind the information of his own time as not to 
know what the microscope and spectroscope (not to 
mention the blowpipe) have long since shown us, 
that extreme accuracy in the estimation of the 
nature of a compound is only compatible, and in a 
direct ratio, with the minuteness of the revelation of 
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constituents. But why should Mr. Allen draw the. 
line at a platinum crucible full of material in his 
definition of “a reasonably large cen f 
Other operators, working in a different line 

Mr. Allen, might call this quantity unreasonably 
small. The distiller would say: Operate on a 
bucketful if you want to have a correct knowledge: 
of the subject.” The smelter would contend that 
“ you could do nothing with less than a ton of. 
material.” 

On the other hand, the rapidity of results obtain- 
able with the biowpipe enables the operator to 
confirm or displace the revelations his first 
analysis by those of half a dozen others in a not 
fatiguingly long space of time, and even Mr. Allen 
will scarcely assert that if you obtain the same 
weight of result in your assay balance by six 
different analyses of the same materials, you have 
not reasonable ground for concluding that result to 
be correct. . 

I have, far more than six times, found quick- 
lime to combine with boron trioxide (or anhydrous 
boric acid) before the blowpipe, to form calcium 
pyroborate in the invariable proportions of 25 per 
cent. of the former to 75 per cent. of the latter; yet 
Mr. Allen reiterates the absurd objection that this 
invariable result might be merely accidental. 
‘ You have not proved (says he) that some of the 
lime was not dispersed about the bead.” If Mr. 
Allen had ever tried to perform this simple opera- 
tion (for it takes far less time to perform than to 
write long-winded letters about) himself, he would 
have found that You” have proved it — ipso facto 
—by the operation itself. For, if any lime were 
‘* dispersed about the bead,“ it would, in each or 
any of its localities, form calcium pyroborate in 
that locality before the blowpipe, and as such be 
at once discovered as a ball with the lens, capable 
of being boiled out and weighed with the rest of 
the calcium borate ; but he would be a very clum 
operator with the hlowpipe who could allow su 
a contretemps to take place, aud a 9 19 foolish and 
untrustworthy one not to make a fresh analysis in 
that case, for separate lime- balls always coalesce 
into one, in a bead of boron trioxide, B.B. 

Bat the 15 705 is, this = chemist nae a 
tried these things practically himself, and there- 
fore—to call a spade euphemistically—remains 
slightly uainted with the matter in hand 
and should not, therefore write about it at all until 
he has removed this e If Mr. Allen 
will go into the subject practically at his leisure, 
and start a small blowpipe apparatus in his labora- 
tory—he is not far from Warrington, where he can 
get a first-class footblower from Mr. Fletcher—I 
will ask my publishers to send him a copy of my 
last little work for his guidanoe at first. It is really 

inful to see such a writer as Mr. Allen sliding 
into the ranks of those chemical boobies who pre- 
sume to write and publish on a difficult subject, 
without any practical knowledge of it whatever, 
deeming ‘‘ wet” methods of analysis, in which they 
are doubtless proficient, all-sufficient for everything 
else, however different. One never finds German 
French, or American chemists doing this, and 
although I am not aware that they possess, like 
those English chemists of whom Mr. Allen speaks, 
any power of attention which is not serious, 
some of the most celebrated have long ago directed 
their serious attention to this matter. Professor 
Bruno Kerl, of Berlin, has sent me rae articles 
he has contributed to his own paper, the Berg und 
Hiittenmdannische Zeitung, upon it, and Professor 
Cornwall, of New Jersey College, the well-known. 
translator of Plattner’s ‘‘ Probirkanst,’’ has written 
to tell me he has procured my last work on the 
blowpipe, and considers my system of anhydrous 
analysis worthy of his profound (and now being 
applied) attention. W. A. Boss. 


EXAMINATION OF MINERALS 
BEFORE THE BLOWPIPE. 


[24516 Lo 6 seems to be a soda feldspar, con- 
taining potash. If there was no water, or 
very little, found in it, I should be apt to think the 
mineral what Des Cloizeaux, after the French 
mineralogists, calls ‘‘Schorl Blano” or Albite ; 
which is classed by Dana among the unisilicates,“ 
and analysed (by Brooks) as follows :—S:O, 67:39, 
AlO; 1005 0:61, aO 0:31, Na,O 6:23, K,O 
6 77 = 100:55. 

No. 7, An alkaline (soda) aluminous silicate,” 
probably containing water, as the ‘‘icelike mass 
contained in the boric acid bead, dissolved so 
rapidly before the blowpipe; in whioh case we 
should have to look for it in a mineralugy under 
the head of the soda-zeolites, probably analcite ; 
but really, in the absence of all indications derive 
from crystalline form, and the presence or absence 
of water, it is hard to say where one should look 
for the particular species of such minerals. An 
analysis of ‘‘zeolite dure” (or hard zeolite) of 
Dolomieu—i.e., analcite—from Giant’s Causeway, 
is 055 He Al, O, 23:00, Na,O 14°65, H. O 7° 
=æ 101:1 omson). , ; 

No. 8 I should say was Heulandite (?), which 
has a iar eof white passing into red 
colour, and a hardness of only 3-5 ; but it again has 
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a large percentage of water and a considerable 
amount of lime, neither of which are mentioned by 
Colonel Ross: SiO, 59°64, Al, Os 16°33, CaO 7:44, 
Na, O 1°16, K,O 0°74, H,O 14°33 = 99°64 (Damour). 

No 9. A orystalline-fibrous, soft, white, opaque, 
sofa-alumina silicate, with between 10 and 20 per 
cent. of soda, a considerable portion of alumina, 
and a trace of lime.“ This description appears to 
me to tally almost exactly with that of Natro- 
lite: SiO, 47°76, Al, O, 25°88, Na, O 16°21, H,O 
9°31 (Fuchs). 

No. 10. A phosphate of iron, with a little man- 
ese and lithia, and a trace of soda.“ Looking 
Dana, under the head of ‘‘ Anhydrous Phos- 

hates ” for an iron phosphate with lithia (I should 
ink a solution of this mineral useful medicinally), 
I came across the one, ‘* Triphylite,”’ 
. Analysis by Fuchs: P,O, 41°47, FeO 48°67, 
MnO 4:70, Tio 3°40, SiOs 0°63, H,O 0 68 = 99:36. 
Mineralogist. 


AUTOMATIO MUSICAL INSTRUMENTS. 


[24516.]—I GIvE an outline diagram of the move- 
ment of my pianoforte player reduced to half size. 
Further particulars are shown in the specification 
No. 5024, 1884. A A are the plungers, long an 
short, to syit the raised keys, placed in a row ; 970 


which 


very Cael rer wire, ò (008),attached to the plungers, 
and the fixed rail, c, above. As the pull is out o 


” 9 
e o 


o. 


4 
7 


caught by the vibrator, the notes are sounded in 
succession. This is all 
bands have to do, and consequently the paper is 
free from strain in sounding the notes. The dotted 
lines represent the path of the vibrator and crank 
ser atc ete iced ota 
a wedge-sha p of m , oft. 
4tin. long, extending backwards over all the an i 
It is armed with a strip of felt under the thi front 
edge, at which the tops of the plungers are caught. 
The circle / is the pe of the crank-pin, situated 
mid-way over the of the vibrator, e; g is the 
connecting rod; / is the arm or lever, from e tog, 
made of a blade of elastic steel, s0 as to yield 
slightly when a note is struck. It will be seen by 
the diagram of the angle lever-motion that during 
the sounding or down stroke the crank pin recedes 
from, and in the up-stroke a es to, fulcrum 
of ¢, so that the speed of this is increased durin 
the rise, giving what is known asa ‘ quick return 
to the vibrator. The crank spindle makes 600 revolu- 
tions per minute. This exceeds the shortest interval 
between the notes in musical composition, and the 
‘with clearness 


No. 21, passing at intervals under 
dges, so that the instrument can be 


y : 
y to ‘‘ Vulcanite,” I have to state that, 
although my vibrator is something similar in action 
to that of the Organo piano ” of Metzler and Co., 
yet the intention and effect are different. The 

utiful sustained tones of their instrument are 


produced by the vibrator acting directly on the 


the work that the music| be 


strings and making about 1,500 strokes per minute, 

ving a continuous sound. In mine there is a 

istinct repetition of sounds. 

I have also to inform A. 8. L.” that I 
abandoned the use of skew or silent gear for driving 
my crank spindle, for, however well made, some 
noise from the rubbing of the teeth 7. 
therefore use a gut band in the same way that it is 
adapted in some watchmaker’s bench or hand lathes 
—viz., with the driving axle at right angles to the 
mandrel, and as my instrument is almost friction- 
less, and the power required to turn the handle is 
scarcely felt, a small gut suffices ; this is only O6in. 
in diameter, and is ever-enduring. 

I should have stated that in Prof. Gally’s 
6 Orchestrone although the circular holes in the 
paper music band are only in. in diameter, in long- 
sustained notes or line, they are placed in a series 
very close together, and the wind is drawn 
through two at the same time, so that the reed 
orifices are not closed during the note. This leaves 
cross-ties between the alit in the paper, which would 
otherwise, for the sustained tones of organ music, 
be cut nearly into ribands and materially weakened. 

F. H. Wenham. 


(24517.]—I am much vexed that Mr. Ray should 
have been troubled by Gray's-Inn“ in connnec- 
tion with information courteously given to myself 
in the course of private correspondence, nor did I 
think ‘Gray’s-Inn” was justified in faking such 
a step, even though the result has been to confirm 
my own statement. 

do not pro to follow all the fanciful names, 
and changes of names, subsequently adopted by the 
dealers in these instruments; but as the organette 
as originall prt et by Mr. Ray, had levers, an 
in the orguinetts, as imported by Metzler and Go., 
had none, I have always used (and shall continue 
to use) these names as conveniently distinctive of 
5 Cece a TE In reality, the late 

: r gave the name of organette to a minia- 
ture harmonium long before the date of the 
automatic reed instruments. 

Would it not be better if ‘‘Gray’s Inn were to 
send to (or induce Mr. Fryer to send up) a workin 
drawing of the lever instrument in question, instead 
of ‘‘ squabbling ” about the name by which he thinks 
it ought to be called, and continually carping at me 
who am simply endeavouring to give practical in- 
formation to those who have asked for it. 

I fail to understand the remark about the large 
circulation of the E.M.” I myself have read it in 
eri many thousands of miles from 332, Strand ; 

ut what has that got to do with the question of 
‘í levers or no levers in an ae 
. 8. L. 


124518. —HA vm recently noticed a revival of 
the subject of automatic musical instruments in 
‘* Ours,” I beg leave to correct “A. S. L.,“ 

365, with re to the non-fulfilment of my promise 
of sencing instructions how to make one of the 
above-named instruments. My intention was not 
to send a sketch of the mechanism of the 
8 ette,” as A. 8. L.“ seems to imagine on 
page 365, but to furnish instructions how to make 
an automatic musical instrument to contain three 
chromatic octaves (37 notes or reeds). This would 
the smallest compass that could be allowed in 
order to produce an unlimited number of melodies 
of various strains and character, with a oertain 
limited amount of harmonious acoompaniment, 
which could be varied in character, like that of the 
melody, as far as the limited compass of notes 
employed would allow. There is one thing in con- 
nection with automatic musical instruments that 
requires improvement, and that is to lessen the 
grinding character of the music produced from 
em. In those instruments in which the paper 
strips are cry in be the notes do not sound prompt 
enough, and ose instruments which have levers 
the notes appear to be cut too short by the 
irregularity of the action of the palletes, which soon 
makes itself manifest after the instrument has been 
used much. I could better explain my meaning by 
the agency of a diagram. “A.S. L.” does not 
seem to have properly studied the mechanical 
arrangements of the various classes of automatio 
musical instruments ; but his knowledge of 14 
out the holes in the paper bands or strips I thin 
may be said to be perfect, as I must give him credit 
for being one of the most competent writers in 
“ Ours on the making of paper bands. Our friend 
Mr. Wenham goes further into the subject, and 
pel paar some matters in connection with the higher 
and better class of automatic musical instruments. 
If that gentleman could find time to explain how 
to make a simple automatic musical instrument 
that could be constructed without an pareen or 
elaborate ingenuity, I think it would interest a large 
portion of the readers of ‘“‘Ours.” If I sent 
instructions for making one, I should merely de- 
scribe the mechanical arrangements, but should not 
attempt to instruct readers on the making of per- 
forated bands or discs. The latter is a subject 
which, up to the present time, appears to me some- 
what incom le, in consequence, I suppose, 


I| identical, which means, 


them on fire. The smell of the pure 


through my Joss of interest in that matter. Iam 
nevertheless always willing to help any of “ Oars” 

in any way I bly can. 
In reference to the letter of Gray's Inn,” p. 433, 
ting that 


o 


9 
similarly constructed. There is a little instrument 
made, which is called the o i 
with levers, which are actua 
of perforated paper strips or bands. I 
produced from this little instrament is superior to 


GLASS DISOS FOR SPEOULA. 


(24519.]—I am not able at t to give Mr. 
Wigmore, of Melbourne, any further information 
on anov; exoept to Bay that Mesers. ane a 
their re o me, express their willingness to com- 
munioate direct with Mr. W. it be will write to 
them. I believe there is no N with Aus 
tralia, and a Qin. disc woul weigh oonsiderahly 
more than the nt limit in use in this country. 
I am told the cha for freight are princi l 
based upon the cubical content of the pear 
should think it would not be very high, and Mr. W. 
might inquire of the shipping agents at aye a 


POLISHING OR GRINDING WHEEL. 


24620.]—I NOT OSR drawing of a grinding and 
del whea, easily made and kept in order. 
A, a wooden disc mounted on a commen wood 
screw, D, whose head has been sawn off or 
turned down. The diso secured firmly in this can 
be mounted in a concentric chuck in the lathe. 
Being turned true, three or four saw kerfs, c, e, e, 
are cut into its edge. ‘Strips of Canton flannel, 


woollen flannel, cloth,or buckskin, ¢, are 


around the circumference of the disc, and 


SPURIOUS BUTTER. 


[24521.]—Ix a recent number of our E. M.” a 
method is shown of detecting adulteration of batter 
by observing the colour produced in true and 
spurious butter on the addition of Malpigi a 
but though a less valuable test, still deserving of 
attention as being rough and ready and easy 
application, is to grease a piece of paper with true 
and butters. Roll the papers u 1 
u 
pleasant, that of butterine has distinctly a tallowy 
smell, quite easily to distinguish from the honest 
article. I would earnestly urge on my friends to 
have nothing to do with spurious butter ; the proba- 
bility is that it is made up with mixtures of fat 
which are full of germs of tapeworm and trichins. 
The genuine article is now cheap enough; insist 
on having it—only it. E. B. Fennessy. 


OVERFLOW IN WATER-WASTE 
PREVENTER. 


124522. I—Ix 56404, No. 1015, I described a cure 
for the above trouble by forcing down the feed 
ball-cock so as to lower the level of the water supply 
to the W. W. P. by half an inch. I deceived oar 
readers and myself. After two months’ obedience 
to the treatment the troubles recommenced spon- 
taneously. - vate bal! 

On examination, it was found the obstinate ball 
cock—taking ‘‘ » for its motto-2 
regained the mischievous level, and was ann 
an overflow in all directions beyond the ability o 
the waste and warning pipe to deal with. _, 5 

I thereupon proce a copy of Mr. Davies n 15 
work on “ Plumbing,” recently ad 
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tour” columns; but though I found most ample 
descriptions of varieties of W. W. preventers 
with 3 of same, including the identical 
offender, I could meet with no instructions for re- 
gulating the ball-cock anywhere. I therefore 
wedged a piece of wood firmly between the iron 
sides of the W. W. P. directly over the ball of the 
ball-cock, at such a height as will preclude the 
water level ever rising to within {th of an inch of the 
overflow. As this is an item which affects every 
water company, as well as every householder, 
W. W. P.'s being now a necessity by Act of Par- 
liament, proper provision should be devised and 
promulgated to remedy this defect. 

Since writing the above, I see that Mr. Davies 
had kindly advised on the case on p. 239; but 
neither of his two suggestions meet the circum- 
stances. Montmartre. 


ORGAN DESIGNING. 


[24523 ]—Amoncst the various registers which 
go to make up the contents of an organ, one always 

ds a number of stops which are never drawn 
singly, and which, moreover, are always drawn in 
certain combinations. Amongst those registers of 
more acute pitch, such as furniture, cymbals, &c., 
this principle is always recognised, and three or 
more ranks of pipes placed under the control of one 


a handle. 

- But there are, in addition to these, stops of the 
mutation class 54ft., 2%ft., 3}ft. &c., and stops of 
4ft. and 2ft. pitch which are never used singly. 
And what I want to know is, Would it not simplify 
the work of an organist immensely to have all such 
registers as these under easier control than at 
present? For instance, on the great, one never 
uses the principal without the open, nor the twelfth 
without both fifteenth and principal. What I 
suggest would apply chiefly to those large instru- 
ments wherein fifty or more stop handles confront 
the player, on not more than twenty of which 
perhaps he ever lays his hands, all the rest coming 
out in groups under the direction of composition 
— or pa pistons. wh there be on the 
great organ a stop containing ranks of pipes of 8ft. 

Att., 22ft., and 2ft., and if ina ba au coed 16ft., 
insert a 3}ft. rank. The same will apply to the 
swell and the pedals, and in this way no less than 
four useless stop handles in each organ will be 
eliminated. As it is just possible that in the swell 
a 2ft. may be used for special effect, a wooden stop 
of that pitch might be added. In this way an in- 
strument with thirty-six visible stop handles would 
have as er ve perhaps as one of sixty, and 
there would be far less to perplex a strange organist. 
Of course, by many people the size of the instru- 
ment is gauged by the number of stops without 
any reference to the number of pipes, and thus it 
comes to pass that builders desirous of making a 
thin“ specification as imposing as possible, will 
split a V.-rank sesquialtera into two of II. and III. 
ranks, and divide the double into Tenoroon and 
Bourdon ; also have a stopt diapason Bass and 
**clarionet flute treble, and put in a number of 
stops such as tierce and twenty-second, which 
2 properly to be contained in a mixture. I 

y know of two organs where the method I have 


indicated is carried out—viz., in the pedal of the 


large instrument at Boston, U.S., and at in the 
33 organ at Edinburgh University, N. B., or the 

inburgh Music Hall, I forget which, there is a 
harmonic mixture of XIV. ranks, beginning at 8ft. 
It used to stand on the soundboard of the solo till 
the latter was inserted. This principle of combina- 
tion might be carried still further if it is remem- 
bered that in the pedal the 32ft. never are drawn 
without the unisons, nor in the manuals the 16ft. 
bag reed the 8ft. aii piis tee 

erhaps someone say if the large organ b 
Cavaillé-Coll in St. Peter's, Rome, is yet — d 
the specification of which was given in these 
some years age. John T. Lawrence, B.A. 


ELEOTRICITY IN MACHINE ROOMS. 


[24524.] ELECTRICITY is sometimes very trouble- 
some in 3 sid rooms, vaen the ia and va 
parts run a , and especially so in 
weather ‘wha thiens is little moisture in the air: 
temperature seems to have little influence. A 
friend writes me that in his shops last January, 
the saws, planers, &c., in the pattern-room became 
heavily charged with electricity, which at times 
developed great intensity, and rendered working 
the machines quite unpleasant, if not dangerons. 
The pattern-room is in the second story, and as 
live steam is used for heating, the floor was dry as 
tinder, insulating the machines as completely as if 
they stood on a glass plate. The frictional elec- 

ty from the belts charged the machines so 
heavily, that ks jin. long could be obtained by 
ting the knuckle. To overcome the difficulty, 
a small wire was driven into a crack in the floor 
and connected to each of the machines, and to the 
water pipes, thus allowing the electricity to pass 
off — — acquiring intensity. This plan 
was perfectly successful, and can be applied in a 
few minutes. E. A. M. 
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CUTTER-BAR. 


[24525.]—I HAVE read with much pleasure the 
letters of O. J. L.” on cutter bars, &c., in the 
“E.M.” I herewith send drawing of one I have 
had in use forsome time. If you should think it 
worth engraving and publishing, please do so, as I 
should like to have opinions upon it. I will not 
now speak of any advantages it possesses over those 
now in use, as I think the drawing will explain 
itself. I may just add that I use various sections 
of steel for tools in different bars, and that in my 
hands the bar is very satisfactory. 

G. Cordon. 


NEW TRAINS, &c. 


(24526.]|—THE companies’ working time tables 
and those offered to the public differ in many ways, 
and though Iam not in possession of this month’s 
N.E.R. official time tables, I conclude that they 
grant an extra stop between Newcastle and Edin- 
burgh for water, as was, I believe, the case with 
the up Limited Mail of the G.W.R. as it ran a year 
or two ago. 5 Bradshaw, it rau with - 
out stop from Bath to Paddington (106 m.) in five 
minutes under the three hours. Again, during 
1882, the up Highland express by the West Coast 
Route was tim on Sanday mornings to run con- 
tinuously from Crewe to Willesden (1524 m.) on all 
= bills, but, I believe, it always stopped at 

ugby. 

The above suggests a query concerning that his- 
torical train journey from New York to San 
Francisco in 3} days, performed, as far as I recol- 
lect, in 1876. A pictorial account of the trip in the 
Illustrated London News of the period states that 
the longest piece of continuous running was 444 
miles! Did they couple two or three extra tenders 
to the engine or engines that drew the train, and so 
convey the necessary water and fuel ? 

In answer to J. T. Lawrence, I may say that 
several Compounds and Precedents are now 
regular running from Crewe to Easton and back in 
the same day, and vice versd; but the L.N.W. 
engine, doing the largest daily mileage, and, I 
should say, also the hardest worked loco. on any 
line, is No. 955, Charles Dickens. She is a 6}-foot 
Precendent, and bears the date Feb., 1882. Since 
first put on she has regularly worked the same 
trains, going from Manchester to London and back 
in the sameday. She takes the 7.45 out of London- 
road, arriving in town at 12.10 noon, and returns 
at 4 p.m. with the 4} hours express. Both trains 
run vid Colwich aud the Potteries, making two 
journeys of 182} miles, which, with 5 miles of shed 
to platform runs, brings her daily total to 370 miles. 
As this engine goes out every week-day, I under- 
stand that alternate sets of men work her, and all 


pages | turning up of wheels and slight repairs are done at 


Longsight on Sunday. 

That typically competitive service between Lon- 
don and Manchester has once more been“ improved 
and revised“ by the three catering companies; the 

rayer of a Midland shareholder at a recent meeting 

or a uniform and non-competing service by all 
three routes in 5 hours has been disregarded ; and, 
though last year’s minimum time of 4} hours has 
not been surpassed, the number of trains complet- 
ing the journey in that time has been more than 
doubled. The North-Western has been the first to 
quicken throughout this competition, because, 
having by far the shortest route, it has been, and 
is running, well within itself. Next year we may 
expect a further acceleration of a quarter of an 
hour, judging by the past. 

Surely the special expresses of the G. N. and 
M.S. and L. companies cannot pay their way: six 
coaches and usually a dozen through passengers at a 
speed entailing extreme wear and tear of both rollin 
stock and permanent way does not seem like g 
business.” 

The G.N. 5.15 a.m. Newspaper is bətter than 
“D. A. P.” supposes ; it is allowed (as C. P.” 
notes in the case of an up train) one minute at 
Finsbury, so that it should run to Peterboro’ in 
84 minutes, or 62§m,p.b. 


Again, the 60 miles 24 chains between Northamp- 
ton and Willesden in 70 minutes is the work of an 
up Manchester express on Sundays—viz., that due 
into Euston at 4.30 p.m. . 

Would it not be advisable for the G.N., on which 
steadiness of running appears to be d 1 
proportion to its nt increases in speed, to take 
a hint from the North- Western and Midland, which 
have attained such smoothness of travel by means 
of radial and bogey carriages respectively ? 

It would interest many if one of our railway 
contributors would publish the working time table 
of the two new special mails between London and 
Scotland by the West Coast Route —i.e. the 8.30 
p.m. ex Euston, and 4.10 a.m. in Euston. As neither 
carries passengers, no account of them ee in 
the 1 tables and time books. L. N. W. 


RAILWAY SIGNAL RETURNS. 
24527.]—Last week, p. 435, I gave a summary 
of the dak system returns. The following table 
gives in detail the facts relating to the more im- 
portant railways, from which it will be seen that 
some of the principal lines are in a satisfactory 
position :— 


Total length of Distance worked 
Line open for upon the Abso- 


Railway. Passenger| lute Block 
Traffic. System. 
Double | Single | Double | Single 
Miles, | Miles. | Miles. | Miles. 
Cheshire Lines, 


Fur ness ; 72 34 
Gt. Eastern. 494 473 
Gt. Northern“ 570 169 


92 — 
71 34 
494 
556 
joint. 111 5 111 5 
Gt. Western. 1,041 988 889 
Lancashire and 

Yorkshire ..| 423 17 423 
L. and North- 

Western 1,363 811 1,347 
L. & N.W. 

G.W. joint. 111 27 111 
London and 

South-Wstro| 523 225 523 
London, Brigh- 

ton, and 8. C.] 339 118 339 
London, Chat - 

ham & Dover 167 10 167 
Manchester 

Sheffield, and 

Lincoln ....| 266 3 185 
Midland 988 278 951 
North-Eastern) 921 426 916 
North Stafford- 

8 ree 149 19 143 
South-Eastern) 333 37 333 
Somerset and 

Dorset, join 2 89 2 
Taff Vale .... 52 12 6 
Caledonian .. 426 354 421 
Glasgow and 

South-Wstrn| 218 112 211 
Gt. Northern 

of Scotland. 23 275 23 
Highland .... 6 408 6 
North British .| 400 469 353 
Gt. Northern, 

Ireland .... 136 371 3 
Gt. Southern 

and Western 206 301 21 


Midland G.W. 


E. Stretton, C. V., 
ee i ae AASA B R A: 


bade OORE 
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SPEED OF TRAINS. agent is the German or French soft 858 (green | Would some one say if it would be possible to 
=(24528.) — 1 rRRH with much interest ap, schmierseife, savon vert), in alcoholic solu- | cast brass on iron in a manner? 
TD. A. P'a” d-table (letter 24487). The tion. This soap is now imported in large quantities Foundry Man. 
3 tain] : and prescribed daily by the dermatologists oł — 
however, one or two error. . B. A. P. bas been | Boston, New York, Baltimore, Philadelphia, and 100 TO THE INOH ON TRLESOOPES 
: sa gee the t other cities. The soap, containing an excess of 5 


dy Bradshaw in taking the times of the 
up trains at Finsbury. The times there given are 
ted to be arrival times; but a reference to the 
G.N.R. time-bills will show that they are really 
the d times. The ran which stands No. 8 
on D. A. P.'s list is No. 2 on mine (24489), the 
true time being 1.3, and not 1.5. Probably through 
the same error two runs between Peterborough and 
Finsbury, in 1.27 and 1.28 respectively, have been 
omitted, and also the 6.15 down express to 
Grantham in 26 = 60.24. Introducing these 
changes, and omitting the runs which are only 
made on certain days of the week, we got the fol- 
lowing result: 


| Train miles daily at 50 miles 


Company. per hour and upwards. 
G. N. R. LEE EEKEREN) 0 2, 354 
L. and N. W. R 9084 
C 6067 
G. W. R. 6 6 6 6 6 0 4993 
M. S. and L. R. 360 
N. E. R. s... 444 


In other words, the G. N. runs very nearly as 
many miles at this speed as all the other lines in 
the kingdom put together. O. P. 


GAS LOCOMOTIVES. 


[24529.]—“* PROORESS No. 3,” on page 416, is, in 
my opinion, undoubtedly working in the right 
direction, inasmuch as he proposes to substitute 
gas for steam in the working of steam tramways 
and eigen Unless, however, he proposes to di 
holes in the road at every step with his pedal 
arrangement, I must confess I cannot see where 
the advantage over driving through the tire of a 
wheel comes in. 

In any case, even when travelling at only a 
moderate speed, it would impart a very unpleasant 
Jogging motion to the carriage. 

suppose he is aware that in the early days of 
the steam locomotive driving by means of feet was 
tried, also that it proved utterly unpractical. 

If only we could get an efficient hich «peed gas- 
engine, which would be light for the power it 
developed, the days of steam on tramways would 
be numbered. For it is obvious that no matter 
how much we reduce the weight of the engine in a 
steam loco., the boiler must always be the bulk of 
the dead weight to be carried. 

Ashton-on-Mersey. Stud. Inst. C. E. 


THE TREATMENT OF BALDNESS. 


(24530.]—F rom time to time queries and letters 
appear on baldness and its prevention ; so perhaps 

e following from the pen of Dr. George H. Rohe, 
in the Atlanta Afedical and Surgical Journel, may 
be acceptable :— 

Having been himself a sufferer from seborhœa 
and consequent alopecia for six or seven years, the 
writer tried a great many remedies with a view to 
its alleviation and cure. Arsenic internally, stimu- 
lating washes or oily applications, containing in the 
one case corrosive sublimate, in the other quinine, 
or tannin, in still another some of the stimulating 
oils, were used with no appreciable effect either on 
the formation of scales or the depilation. Finally, 
about two years ago, ap item went the round of 
the medical journals to the effect that a French 
physician had found that the local use of a 6 per 
cent. solution of chloral hydrate was a sovereign 
remedy for the trouble underconsideration. Rejoiced 
that at last I could appropriately shout Eureka! 
I began to use the chloral wash assiduously for 
about three months, following the directions given 
as accurately as ible. At the end of the three 
months the production of scales was more rapid 
and the fall of hair greater than ever. Disgusted 
with the failure of all the therapeutic measures 
. which had been so highly lauded, I almost decided 
to let the affection take its own course, and run the 
risk of a shiny bald pate at thirty. About that 
time the second volume of Hebra’s classical treatise 
on diseases of the skin came to hand, and one of 
the first things I read was Kaposi’s thorough article 
on alopecia. Impressed with the reasonableness of 
the views put forth by Kaposi, I determined to give 
his plan of treatment a trial, with the result of 
checking the fall of hair and diminishing the pro- 
duction of scales in a reasonably short s of 
time. I have since then recommended the plan 
in a considerable number of instances, and when 
it has been faithfully carried out with uniform 
success. 

The success of the method depends upon the use 
of an agent which, while mildly stimulant, removes 
the scales and thoroughly cleanses the scalp. This 


alkali, saponifies the fatty matter of the sebaceous 
secretion, and it is thus easily removed. The alcohol 
greatly assists this action, and seems also to have 


an alterative action—if such an indefinite term is | Mr. F 


excusable—on the glands. The two may be com- 
bined as follows :— 


The oil of lavender is added to cover the dis- 
agreeable fishy odour of the soap. The above 
makes a very handsome orange or wine-coloured 
preparation, with a pleasant odour, to which the 
most fastidious will hardly object. 

This is used as a shampoo every morning or 
evening, pouring one or two tablespoonfuls on the 
head. Upon the addition of water, and smart frio- 
tion with the fingers, a copious lather is soon pro- 
duced. After keeping up the shampooing process 
for four or five minutes, all the soap must 
washed out of the hair by the free use of warm or 
cold water, and the hair thoroughly dried by means 
of gentle friction with a soft towel. The immediate 
effect experienced is a disagreeable feeling of tension 
of the scalp, as if it were stretched too tightly over 
the skull. To obviate this effect, and to keep the 
scalp from getting too dry, and thus haps, set 
up a true pityriasis, it is necessary to follow up the 
shampooing with some fatty ed earn which 
may contain some mild stimulant, thus :—Castor 
oil, one part, to alcohol, three or four parts, witha 
little oil of rosemary or cinnamon, or the elegant 
pomades and oils of Bazin and other manufacturers 
may be used. But the best, as well as the neatest 
a pea that I have employed for this purpose, 
is the hydrocarbon known in commerce as cosmo- 
line. This is a product obtained from petro- 
leum. It is entirely bland and unirritating; 
never turns rancid, and is comparatively cheap. 
1 be obtained in the fluid form or as a soft 
solid. 

This procedure, shampooing, drying the hair, and 
applying the greasy preparation must be repeated 
daily for or four weeks. the course of 
that time it will be discovered that the production 
of scales and the falling of the hair bas been very 
markedly decreased. It will then suffice to repeat 
it two or three times a week for a month or two 
longer, after which a good shampooing once a week 
will usually succeed in maintaining a permanent 


cure. 

Most patients will be alarmed after using this 
method at first, because the hair comes out in 
prae quantity than before. This is due to the 

act that a large number of hairs are dead and only 
retained in their follicles by the plugging of the 
sheath with the accumulated sebaceous matter. 
The patient should, therefore, always be prepared 
for this result, and the cause of the incr fall- 
ing of the hair explained to him. 
t is not necessary, though more convenient, to 
cut the hair short during the treatment. 

When the alopecia has lasted so long that the 
hair bulbs have become atrophied, nothing will 
restore the hair on those spots. Our endeavours 
must be directed to saving what remains. A prog- 
nosis favourable to the restoration of the hair must 


therefore be given with caution. 
Atlanta, June 29. J. T. 


CASTING IRON ON WROUGHT SHAFTS. 


[2453 1.]— Ir is not an easy matter to cast iron on 
a wrought bar, and the following method, which I 
found in an American paper, may be useful to your 
readers. The writer says that the best way he has 
found is to turn the ends of the iron to be cast in the 
mould, and cut a thread or screw, and then tin the 
the part that goesin the mould. ‘‘ This can be done 
by mixing muriatic acid and rain-water together. 
Melt the tin, heat the ends of the iron to be tinned ; 
then put the ends in the pickle for 10 or 15 minutes 
and then dip into the melted tin slowly, an 
let remain in the melted tin about five 
minutes. Next take out moulds made with 
wrought - iron shafts t in. Done in this 
way, the rolls will be solid and clean and 
free from vibration. I make about four thousand 
such castings every year, and for the benefit of my 
friends I give this information. I cast a roll a few 
days ago bin. in diameter, 6ft. long, with a shaft 
4in. in diameter running through the entire length 
of the mould, thus leaving only lin. of cast iron. 
In casting this roll, I poured, and made to flow 
through the mould, about 200lb. of hot melted iron, 
so as to make the shaft red-hot, and make the cast 
iron adhere to the wrought. The roll was solid 
and free from blow-holes. As the roll had to be 
turned all over the outside, I had to make that 
5 of iron flow, so that the cast part would 
no a 


question of 100 to each inch of aperture, if I ex- 


question. 
approximate num 


e aperture of the tele- 


on which such highest powers were used, relative 
to the whole number of measures. It e 

ible, that in counting so many tho of 
1 may have overlooked a few instances in 
which high powers have been used, though I have 
taken some care in counting, and T have not tried 


be | as a rule to determine the number of times when 


the highest power has been employed if that did 
not exceed 60 to the inch. I have omitted such 
catalogues as Miller’s and Nobile’s, in which the 
total number of measures is very small; catalogues 
in which the magnifying powers are not ger | 
stated, as in Cincinnati I.; catalogues made 
heliometers ; and catalogues now in progress of 
printing. Of course, in several cases, e.g., that of 
O. L. 's, many more measures than I have given 
have been made, though they have not as yet been 
published. , 

Herschel and South (800). 3łin. Dollond, usual 

wer 133, occasionally 303; very occasionally, 

1; onoe or twice 571, single lens. A few measures 
were made, chiefly towards the close of the obser- 
vations, with the Sin. Tulley, power 179, occa- 
sionally 273. Herschel and South’s measures were 
made in the Borou 955 far from Guy's Hoe 

ital. (No driving o é 
P! South (1000). The 5in. Tulley was generally 
used, observing power 181; occasionally a power 
of 787 was employed. The micrometer of the 
3łin. was used on this instrument after April, 1825. 
(No driving . J. ; 

Herschel (Sir J.) (6500). A power of 186, single 
lens, usually employed in the sweeps with the 20ft. 
reflector, ‘‘ front view construction ; occasionally 
320 was used, and in very rare instances 480, the 
a being then generally contracted to 12in. 

he total number of measures made witb the bin. 
Tulley after it was purchased from Sir J. South 
was (2200); a power of 400 used after March, 
1830 (the o.g. previously was pinched in its cell), 
500 employed almost always later on, and 400 at 
the Cape (no driving clock). 

Dawes. (627). 3%in. Dollond. 420 and 460 
often used, 625 occasionally (no driving clock). 

Struve. (10600). 9°56in. Fraunhofer. A power 
of 848 used frequently on close pairs after October 
1832. Moet of Struve’s pairs were discove 
with a power of 198. Powers of 1150 and 1500 
were supplied in 1832; but Struve says quan- 
quam in optima aéris conditione imagines fixarum 
offerunt bene definitas, ad mensuras nunquam 
usus sum.“ 

Mädler. (10000+). Same telescope. Power 
never given. I have not taken the trouble to count 
Mädler's observations, which, indeed, would not be 
an easy tat. „u: the number made is certainly not 
below 160(~. 

Mees baer Ce: 6-9in. Tulley. Powers not 
y stated. The highest power of the micro- 
meter was 850. The telescope bears its highest 
megunom with remarkable distinctness ;” the 
highest power was said to be 1200. 
Jaap, (800). 3łin. Dollond; power 152. 


Jacob. (1628). 6·3in. Lerebours and Secretan. 
Power usually Two object - glasses; the first 
one bad 


Fletcher. (282). 4 Iin. Cooke. Usual, power 
300, occasionally 420 and 600. R , 
Dembowski. (2100). &3in. Plissl (Dialyte). 
Highest power 300, always used. (No driving 
ock ` 


clock.) R 

Dembowski. (18400). 7-5in. Merz. 500 and 670 
usually employed on close pairs. 

Wrottesley (Torch. (1350). 7 Tin. Dollond ; usual 
power 450, 600 and 820 occasionally. 3 

Secchi. (2900). 9 Gin. Merz; pora not stated, 
but the observations were usually made when the 
air would bear 760, and 1000 was frequently em- 
ployed. 


Ferrari. 155 Same instrument. i 
Powell. (1056). 4:0in. Simms ; pone 170 and a 
Knott. (309). Tin. Alvan Clark; a power 


610 used seven times, 835 once. to 

Dawes. (2150). The 7'0 Dollond belonging, 0 
Mr. Bishop, on which 600 was used very frequently » 
the 64in. Merz, powers 658, 690, 780, 870; the 112 
Alvan Clark, powers 722, 816, 860; and the 5710. 
Alvan Clark, powers 714, 772, 835, 970 (once), were 


— 


the telescopes chiefly used by Dawes. He also 
used an Sin. Alvan Clark, powers 697 and 909 


once), an 8in. Cooke, a 7iin. and a Jiin Alvan 


lark. 

Leyton Obs. (1050). 
and 430 waly employed. 

Dunér. (2700). 9°6in. 
quently employed. A po 
cured at the end of the observations in 1876 ; but 
though it gives very distinct images, it was never 
used for double-star work. 

Harvard Obs. (1000). 15in. Merz and Mahler ; 
1243and 1660 used sometimes, 2004 on two or 


8łin. Alvan Clark (for- 
merly Dawes’s) ; a power of 400 almost invariably 
employed in the two first series; in the two last 
this has been almost 


Barlow lens. 

Gledhill. (484). 93in. Cooke; usual power 400, 
750 used on fine nights. 

Hall. (1570). 2vin. Alvan Clark ; powers 400, 
606, 888 ; 1282 used seven times. 

Siepe ug (1200). 8·6in. Merz and Mahler; 
the highest power 690, almost always em loyed. 

Struve (O). (6000). lóin. Merz aud Mahler. 
858 and 1169 frequently on close pairs, 1458 in 
extraordinarily favourable states of the atmosphere; 
1822, the highest power, is never used. 

Doberck. (700). 13°2in. Cauchoix ; usual powers 
300 to 600; object-glasa not very good, frequently 
stopped down. Driving clock bad. 

edrzejewicz. (1560). 6-4in. Steinheil (no clock). 
480 frequently used in the first series; 760 and 800 
often employed in the second. 

Cincinnati. (371). 11 in. Merz and Mahler (no 
driving clock). Usual power 230, 500 on 4 few 


occasion 
(3930). 


10in. Cooke ; powers 250 


8. 
Cincinnati. Same telescope. Object- 
glass refigured by A. Clark and driving clock 
employed. A power of 3320 used fourteen times, 
1500 eleven times. Usual power 450. 

Burnham. (460). 460 new double stars discovered 
by him with 6in. A. Clark, powers 212 and some- 
times 400 (uo driving clock). 

Burnham, Chicago. (3900). 18}in. A: Clark. 
Most of the close pairs were measured by Mr. 
Burnham with the highest power, 926 

Barnham, Washburn. (1050). 
680 pairs measured usually with highest power, 
750. 

Perrotin. (530). 15:9in. Henry Bros. 750 and 
1000 almost always used. 

Sydney Obs. 1400). A 7}in. (?) Merz, usual 

wer 159, occasionally Later on 11·4in. 

hroeder, Powers (?) - 800 sometimes used on close 
rs. Iam unable to understand the observations. 

July 218t. H. Badler. 


WHY DOES NATURE GROW TREES IN 
GROUPS ? 


(24533.]—THE question has often been asked 
areas are sometimes found cove 
with trees of one species, and here and there in 
a varied vegetation we occasi 
cl ely by 

cause of this phenomenon may possibly be 
the facts related by Mr. 


is to the effect that the matter lies wholly or 
mainly in the fact of the ground being in a fit 


dition to receive the seeds of the various species 
when they fall upon it. Sec ds of different ki ds 


fall at various seasons, and when the ground 18 in 
various conditions as to moisture, &c. 
find the ground in good condition sprout and grow, 
if no accident occurs to remove the p 
Mr. Campbell has tested this view 
in the occasionally flooded bottom- 
Wabash River, and illustrates it by 
following the futures of the seeds of three species 


floods in 
grow, for these 
they are easily killed durivg 
overflows, and this 
them. The cottonwood is the next 
shedding seed, and if 
while this is taking place it will 
the sycamores which it has covered, and J ate 
the cottonwoods. i illed 


by 

e maples next 
for the ground. If either of these species succeeds 
in making wood without a flood, it will hold the 
ground, and its rivals will not be able to get a 
place. Last epring the edges of the successive 
plantations escaped the next floods after the seeds 


the ground. But 
their infancy by 


the method adopted by Mr. R. 
our foreman 


the benefit of a longer heat, 
the melting point it comes 
pression of a moulder here—‘‘ hot enough 
needle with the point up. 
it first comes from 
remain fluid as long as cast iron, 
very 


the ladle quicker than cast iron. 


in 

down ahead of the 
in the melting for 
starts ; once started, it melts very 
ance of the metal is 80 
the fluid state, 
from the cupola 
known as ‘‘ slab or agricultural steel,” 
melted 60, O00lb. out of 75,000lb. I stated we had on 
hand, besides using Up t h 

made since then. 
the heat of steel rails as soon a8 we 


losin; A. Clark: | PO 


it is superior and more serviceable tt 
In light castings 1 I feel sure it would make 


wheels shipped him here for section masters’ hand- 
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REPLIES TO QUERIES. 


upon them, and Mr. Campbell could so along 
three belts of young trees, : 


distinguish them by their general ap . The — — 

upper belt was of FehmthI the second (downward) | #,* In their answers, Correspondents are re- 
8 cottonwood, and the third of soft maple. In June ec requested to mention, in each instance, 
a bigger flood came than i that caused the | jie title and number of the query asked. 

seeds to sprout, and killed all the young trees. 

Probably there are other reasons. If 80, should ——— 

be pleased to read them. E. G. M. [56020.]—Steam-Carriages.— On p. 437, near 


end of letter, Progress (4)? a small compositor’s 


— 
X | error crept in which rather destroys the meaning. 
mee STEEL IN AN ORDINAS For 873 per owt.,” read 8 cent. “Nun. 


per 

Dor.” seems lost in wonder on the subject ; but 
he must move on with the times, or stand on 
one side. The piston’s 5 on the road, as 
spoken of, is not a long, but a short stroke, a few 


quickly repeated, a mere throbbin 


your excellent 
blast and steel 
I have made on 
E. Masters, one of 


moulders in ; 
As soon as the last charge of cast iron 


tricycle 
but requires to be 


last has been put on, this gives it : ts to assist in a l 
and when it reacbes for alt i cher py h P 

e ex- | motto, in all its 

f to run A | of vehicles now gen 
It is very fluid when) in future be required, t waste of 
While it does not] motive-power, both mechanical and animal, is, in 


d be poured I om satis 55 y cases, as much as that advantageously used. 


ladle it gums up” around 


down—to use th 


the cupola. 


* 


who can in 
by a fixed steam-en 
motive purposes, d f 
Electricity at present does not satisfactorily per- 
form the operation. I spoke of a competition 
having commenced between ‘tram-cars and a new 
stylo of omnibus with wheels fitted to gauge n run 


the cast iron all melts 


Chargin 
k Then there 18 & cessation 


that we 
This steol scrap is of a class 


and we have decidedly = easier motion 


d one-half, and the result 
fully loaded, and the omnibuses 
share of patronage. During 
J aly, arenes tramway compet ny 
carried no fewer than en yw 

1426 net ide respectable 


the scrap 
e are going to try a part of 
work up what 
have on hand. By itself the steel rans 


By adding one-sixth 
we fin 


ople will at 


stead of walk, either short or 


stronger castings than malleable iron. é long journeys, a8 the lease, and thus pay for the 
Last Fall J. C. Albrecht, M.M. of the railway da anos they ride, an that distance only.—PRO- 
shops here, complained abou the chilled truck | gress (5). 


cutting out and 


(56650.] Lead Burning. TO W MAN.— Seeing 
We asked him to let us make a set | J 


our letter headed Lead Burning,” readers woul 
that you have tested the appa- 
i i although 
our letter does not in the least state that you have 
have, I shall feel obliged if you 


cars, 
a short time. 
of steel rim wheels for ‘ 
with us for two sets of wheels, 
lin. flange, ten jin. round | J 

set zigzag in hub, 
cast iron, weight of wheel 120lb. 


They have had 8 place where you have done 

to stand the test through the most severe winter lead burning with tbis apparatus, as I shoul 

we have had in the South for years. aving filled like to compare it with the work done with the 
i ord lead-burning machine 


orders for 150 since then is evidence of the satisfac- 


J. O. B. 


inary : 
that I shall test the machine myself, 
prefer to see the work of others, especially 
another professional lead burner. Please reply.— 
P.J. DAVIES. 


156650. Lead Burning. -I cannot speak in 
favour of Briggs’s machine for lead burning, erpen 
write i 


LIFE WITHOUT OXYGEN. 


the Revue d’ Astronomie for J uly, 
ites: —“ The bacillus 


not require oxygen for the 
ually kills it when and if they are fair samples of what the 
that the old system of 

decidedly the beet plan. 
ve written to Messrs. Briggs to send the machine 
for testing, but they have not sent one, although E 
told them that I would not detain them more than 
i i J. Davies, 78, 


always producing butyric acid. 
adverse to other forms of 
and is found most profusely in naturo. 

W. B. Kennan. 


Sena gas, &c., is 


KING’S CROSS ACCIDENT. 


[24536.]—““ Now. Don.“ (letter 24490, p. 432) is 
right : there was the usual ‘‘ blunder ” and the over- 
I think we had better 
not say whose fault it was before the inquiry. 

l Midland. 


56676.1— Free Reeds.—I cannot follow Mr. 
Fryer in bis remarks on p. 437, because I know 
about his private correspondence. 
which ap ed in th 


peared ” 
The querist on p. 


paratus for harmonium reeds,” aud 
ry he implies that he 
other reeds as well. 
this apparatus is 
bellows,” and 
to do with 
one: hence the reply on p- 
simply nonsense, whatever rivate 
ave passed. | thin : 
in asserting the identity of two 
‘ves unmistakable 
evidence that he knows & little more about harmo- 
ö on p. 220, APpugh to 

as to the price of reeds, though he 
“ retains aD unalterable opinion 
moderate charge for a set of ree 
—whby not best? Mr. Fryer s way out 


— —y—ͤ— ͤH——¼ 


era. The Anti- Tobacco 
rize for the best 
essay 
otherwise 
object of the Society in c 
not to be the 
of facts, but to ; 
essays must not be based upon theories, 
be sup I 
anti- tobacconists would very probably not be dis- 
leased to find themselves supported in their hobby 
by statistics. stomach be a safeguard 
against cholera, 
ing may dispose to the 
digestion. — Lancet. 
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surfaces. Now, the fact is this: the ball bearing 


blunder is to answer the query without reference 
L. B box becomes full of so much macadam, and when 


to his private correspondence.— G. L. B. 


56796.]— Boiler.— W. W.” will find the error 
instead of 215. was duly corrected and ex- 
plained on page 416.:—Imvrcra. 


(56797.] — Lamp Wick. — Some carefully 
selected samples of Italian asbestos will answer 
well for lamp wicks; but I have generally found 
that it has not the lifting power of the ootton wick. 
That is remedied by keeping the oil nearer the seat 
of combustion.— Essar. 


567999]—Sand for Cores.— G. G.” had 
better procure the sand ” from those who deal in 
foundry materials. The sand he finds in plenty 
in the country” is not exactly the material to 
use, without examination by an expert. 5 
sand should be nearly all pure silica, with about 
per cent. of alumina, and, sa 1 per cent. of oxide 
of iron. Sand containing lime, m esia, and 
oxides of metals will not do. If “G. G.” has 
plenty of sand, he should wash it thoroughly, and 
temper it with clay water when moulding up his 
oores.—E. G. M. 


[56801.]—Organ.—Might not this querist just 
as well how much water it takes to blow an 
organ with a polished pino case, as with three rows 
of keys? It depends on the number of pipes and 
the pressure on which they are voiced, and to be 
safe he must allow wind enough for all the stops at 
once. I would recommend A. H. F.” to ins 
Willis’s organ at the “Inventions,” and then, 
perhaps, he will conclude that it is much cheaper 

use & gas-engine. Willis’s organ is blown by 
hydraulic engine, but it is fitted for working by a 
belt from a motor, while the high-pressure chests 
are supplied by hand.—N. E. CHILD. 


156805.] — Torrigelli Barometer.— Perhaps 
a gasit will explain where tho Torrigelli dial 
can seen. Surely he cannot mean the Torri- 
5 barometer. t is without a dial. Nux. 


R. 

156808.]— Alcohol. —An alcoholometer or hy- 
drometer will read the proportions of water and 
3 accurately enough for a rough test. 
NOISE OFFICER. 


156810.]— Stamp Duty.—“ J. C.” seems to 
imagine that the stamp on a cheque is the equiva- 
lent of a receipt stamp. The payer of a cheque pays 
for the stamp on that, and the giver of the receipt 
pays the penny for the 19 8 stamp. The stamp 
on the cheque has nothing whatever to do with the 
receipt of the money; but is a means of raising 
Pela in a very satisfactory manner.—INCIsE 

CER. 


FRYER 


in itself heavy enough to more than 


—CHas. HOSKEN. 


56956.]— Ball Bearings. — Secundus Haud 
i,“ on p. 438, thinks I am wide of the mark in 
comparing the bearings of a bicycle or tricycle with 
those of a steam-engine, and says, in the one case 


unnecessary friction in 


and I have seen most of them, will give 


better than I haveadvised. Try both arrangements 
and then I shall be glad to have your opinion. i 


could be said? -W. A. 8. 


Please make it as clear as possible and 
A. B. ° 


answer to you first question: the 
ea 


ifferential motion as well, it is competent to make lift under 


one wheel go ahead whilst the other goes astern, 
or vice Versa, which is no doubt the novel point in 
the arrangement, yet I must confess I don’t like 
the idea of having a handle athwart ships to get 
motion. I¢ is so very like an o -grinding 
motion. By the apparent sizes of the wheels the 
dies must be either very small or they must go 
ar too slow to get much speed out of the boat. 
Like all other matters, mechanical speed means 
Power; and power is lost at each right angle of the 
arrangement. I have seen in London more than 
one trial of paddles driven by man power; and the 
most successful of all was a boat in which the 
wheels were driven by winch handles on the wheel 
shafts themselves. These being just long enough 
to grasp with one hand, allow: 
pass fore and aft. 3 was applied direotly 


oss cast on 


156838. — Telescope.— Thanks for the ad vice 
iven ; and, although I cannot do the job myself, I 
ould be glad of more. I have an ordinary eye- 
piece by me. It has been tried with the erector in 
a paper tube, shortened by degrees until objects 
were seen, but not clearly; hence the idea of 
cutting the brass-drawer accordingly. I am afraid 
a Barlow lens would cost too much.— EYEPIECE. 
[56948.]—Gas-producing Apparatus.— Man 
thanks to Invicta for his reply to my query. 
bavo referred to the back Pam beri as directed, and 


centres in case of inaccurate marking 
the inside bracket, and simp. 


as the one on the outside, as shown in th 


ge 
roposed by myself so that two 


was subsequently 1 
human motors could be applied, or even four; the 


for a little more information from you as to (1) the handles being made to give a long or short throw Y xy 
ae the Seka oy to 00 re Ky 0 is | and to—b RERNA of a alidin 1 doa le both X N N 
in. diameter, Jin. stroke, rer onen | wheels. The way a powerful aquatic friend of N — 


per minute). i (2) Would the generator and ump 
oto be square instead of round, as I think the 


Au, 


parkoni or sketch would be of interest generally, 
would look up the drawings made at the time.— 
CTA 


[56967.]—Deafness.—In my reply to this query 
which appears on p. 439, I find that I have unin- 
tentionally a wrong term, as the word 
‘‘ tumour” has been written instead of the term 
“‘ abacess,” but the reply, being written in a hurry, 
will perhaps be a sufficient excuse for the mistake 
made. I may here inform the querist that any 
obstruction in the transmission of sounds of an 
kind through the external cavity of the ear wi 
cause deafness. All sounds are conducted to the 
ear through the air which enters through the eusta- 
chian tubes and the external cavity of the ear. 
When the eustachian tubes are blocked by inflam- 
mation, through the effects of a cold, the internal 
cavity of the ear is deprived of the air which is 
necessary to produce the action of the various parts 
of the mechanism of that portion of the ear. The 
intensity of the deafness from this cause biaha w 
on the amount of air which is prevented 


Zu. 
e 


,, ,,,, eee, 


Yl, 


E 
4 


[56949.]— Aluminium.— In a reply under this 
ead, I read with astonishment that F. W. G.“ 
has obtained Ca from CaO, and found it to be a 
beautiful white metal,” which “ will not oxidise.” 
Has F. W. G.“ a specimen to spare 7—8. R. 


156949.J—Aluminfum.— I would strongly ad- 
vise “ F, W. G.“ (page 438) to patent his process 
for obtaining aluminium without delay, and get it 
into operation as soon as possible. He is incorrect 
in stating that calcium does not oxidise, as it 
rapidly tarnishes in moist air, and decom poses 
water in the cold readily. Aluminium costs about 
100 francs per kilogramme. What bas become of 
A. E. S.“ and his process? We have been pro- 
mised cheap aluminium so often, and it has never 
dome. WIT. Joun Grey, F. C. S., Analytical 
Chemitt, Newcastle-on-Tyne. 


(66956.)— Ball Bearings.—F. J. Ganard says I 
am mistaken about gun-metal bearings, and says 
the grit on an ordinary road would cut -metal | th 

., Dearings to pieces in a week. He is evidently not 

at home on the subject: he says, in ball bearings the 

n e brit gets between the balls but not on the bearing 
F g ; 


1 


the flat aud Vee method. 


neither too thin to cast well, nor wan 


2 


Com would be willing to answer any 
Sddreseed to them on that matter.— J. H. 


7 


A 


rigidity. In reference to the suggestion you m 
respecting the advertising of the cost of a 35 
castings partially machined, I can render you n 

assistance, but make no doubt the Britannia | 


v 


organic disease of the ear, the existence of which 
could alone be ascertained by personal examination, 


[66969.] — Hydraulic Ram. — Invicta” is 
quite wrong in supposing that the valve is made 


the 


permanent head of water.“ Such a valve could 
not work. Let him just consider what weight this 
would imply for, say, a 3in. valve with an ordinary 
fall of 10ft. ; or let him add weights to any ram he 
can find, until the permanent head of water is 
more than balanced.’’ The valve will fall, but be 
will wait in vain for it to rise again. There is, of 
course, a recoil, as Invicta“ goes on to say, re- 
moving the pressure from below the valve. In 
this lies the whole gist of the thing. Bat why does 
the water recoil? I searched in vain for a reply to 


Gen. Morin's, On Machines for Raising Water,” 
which gives in substance the explanation which 
appeared in my reply last week. I should like to 
answer “ R.” (57071), but I am afraid too much 
space would be required. Let him consult Morin. 

o English work on the subject that I know of, 


him any 


help. The reason why rams have not been in 
favour with engineers I take to be this: that, until 
lately, as made by rome makers of repate, they 
have been liable to frequent vexatious stoppages. 
This is simply a result of the neglect with which 
the theory of the machine has been treated. There 
is no difficulty in constructing rams, and they are 
now constructed by some makers to work on con- 
tinuously from month to month without so much 
as being looked at or requiring one drop of oil, and 
all the time returning per cent. or more of the 
power. Is there any other machine of which this 


56978.]— Engine Query.—To “ Baccavs.”— 
Would a please say how you get the throw of 
valve 4}in. and ecoentric 120° in advance of crank? 


oblige— 


[56985.]—Planing Machine. — The ansiexed 
sketch will furnish the dimensions you require. In 


e would 


r 
vy cuts, hence the reason why I put 
Vee strips to it in Fig. 8, page 468, of Vol. XL. 
For the second, I have drawn the loose flanged 
sleeve as you suggest, and if you look at Fig. 62, 

age 161 of the ent volume, you will see a simple 
b tho “bed as an alternative to th 

lummer blocks, and this is the more common wa 
of carrying the spindle in small machines. Of 
coarse, hatiig the flanged sleeve loose for bolting 
permits of more exact adjustment of the spindle 


out 


ing. ing that also, I should dispense with 
the inside bracket and sim hy put a ene sleeve 
bearing within the frame cast from the same pattern 


e figure. 


+ 


I see no advantage, but extra trouble, sao by 
adopting the double Vee ves in prefe 

Hat a The mutual fitting must 
needs be very accurate, and I do not know of an 
very small machines fitted up in this way, thou 
there are plenty of moderate size, say of 3ft. or 4 
travel and upwards. However, I have shown how 
the pattern requires modification. If the sides 575 
formed of a single rib only, as in Fig. 55, page! 
the overhang of the Vee d edges would be a ean 
weakness, since an accidental blow might 10 
knock out a piece. Hence, the sides shoul 
boxed up to support the edges which lean over. 
The machine looks all the atiffer for the ae 
but is not any more efficient. If you do not oa 
the extra trouble, you will find the thicknesses g1 


ting in 
nabe 
of 
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and the number of eolations is indefinite. 17 


thus pulling up the engine; or it may, and very 
3K. P of each weuld be a correct answer. 


likely is, due to an insufficient balance wei ht, the 
same being not accurately counter-weighted to 


(66986.) Pansies. — The expression “ plents 
eaten off ’ leads to the question: Are you sure 
wireworms did the mischief ? For wireworms 
work underground, and eat the roots. Petroleum- 


and-water is no protection, for if you asked them, (57026. —Problem.—The problem is indeter- 
ts 


minate ; that is, admits of any number of solutions, 
for there are three unknowns, but not three inde- 
a pendent equations connecting them. Evidently we 

may assume 7, the cheaper lot of whisky in the 
mixture, to be anything we please, then equation 
16z + 19y = 612, gives us y the other lot of whisky ; 
the remainder of the 61 gallons is water.— W. A. 8. 


(67026. Problem. No wonder that Bogie Ad 
inate iti this 


wireworms WO d doubtless say they rather lik 
it than not. The best traps are, certainly, carro 
and potatoes placed in the ground, the latter with 
little signal sticks stuck in them to mark their | i tage. If 
positions. These are to be taken up every two or from what I have stated, the only other suggestion 
three days and examined, when the wireworms will | I can make is that you should take accurate tem- 
be found sticking in them. I supara however, plates in, 887, stout drawing paper, of the slide 
e follo i 


that you mean woodlice, the littl ws that curl | valve and cylinder ports, at same time stating bore f 
of cylinder, stroke, and Pressure of steam, and cannot eliminate his unknown quantities in 


revolutions per minute. If you can tell me the ap- problem, for, a8 he has put it, it admits of an infinite 


proximate weight of parts, T would also tell you if | number of solutions. 51 gallons at 12s. per gallon 
come to 6128. Now, 6128. may be made up in a 


J | good many ways by multiples of 16 and 19, and as 
the water costs nothing, there will be clearly an 


up into a ball when touched. Wireworms are very 
nu and resemble bits of brass wire.—NUN. 
. 


156988. —Siphons.—If the outside and down- 
ward lim of the filled siphon is made short, 80 en 
that its open end is above the level of water 8 ace 


number of g 
162 + 19y = 612; and by giving any value he 
pleases to y he can solve for 7.—GABRISON GUNNER. 

(57026.]—Problem.—This may be solved alge- 
braically with two unknowns, and as an indeter- 
minate equation, thus— 

Let z = No. of gallons of whisky at 16s., 
77 198 , 


y = ” 


(570265. Midland Scotch Express. The 
number of the ill-fated driver’s engine was No. 819, 


at the same point. If the end of the limb is held 
i i one of the far-famed 800 class.— Pistom Rov. 


level with the surface, the water is in equilibrium 
and consequently at rest. When, however, the 
limb is lengthened so that the pipe really be- 
comes a siphon, the atmospheric pressure is less than 
that of the water, because the water has head plus 
atmospheric pressure ; consequently flow is created 
in the downward limb, inducing vacuum, which is 
satisfied by corresponding flow in upward limb, 
through outside atmospheric pressure. The greater 
the length of the downward limb, or, rather, the 
5 its fall, the ter the velocity. This is, 
owe i 


51 — X — y = 99 water. 
0 162 + 19y = 51 x 126. = 612, 


67026.]—Problem.— Let z y 2 be the number 
dividing by 16, 7 + Y +5 = 32 + 16 


[ 
of ‘gallons of 16s. whisky, 19s. whisky, and 
water. Then— 


ver, limited by e capacity of the ipein 1 4 tee l „rg s.. (i) z 
40 friction, an the amou 5 . 3 Lage 162 + 19y = 12 +51 = 162. . . . (ü.) i W is integral. 
ue to the height of the siphon © we sea level, and | Bat 16 x 6 — 19 x 5 = 1.. from (ü.) we get 
also the “ weather.” —SUBVEYO8- 16 ( 6 + 612) + 19 % + 5 + 612) = o. \ Mattiptying by 11, 1. 44 j integral! 
56989. — Willesden Canvas.— R.“ will 7 = G x 612 — 19%. y = 16t — OX 612. 16 12 
find a fairly full account of the process in No. | where ¢ is any integer. The values of t giving ve 2275 2 ＋＋ * 
1,002, in an article entitled Cuprammoaiam as integral solutions are ê = 192 or 19 t = 192, 16 
a Waterproofing Agent. — S. R. z = 3,672 — 3,648 = gals., y = 3, — 3,060 Pe es 12 is integral 
[66994.]— Lobster- with W hare Po It 2 193 mps 3 672 — 5667 = cals a 20708 16 W 
chimney cowls made with alternate laps. te; but] — 3060 = 28gals. ~. Z © — 28 = 18gals Let Yo =t 


ateel cowls I have seen beaten out of the plate ; but 
these would scarcely be called lobster- back. 
Please give number and page of query about copper 
band, and I will repl it I am able. It is always 
as well to refer to the page when speaking of a 
former communication.— GLATTON. 


[57001.)—Oarbon.— I am afraid that the carbon 
and zinc plates immersed in chloride of sodium 
would be no use to ring dells, drive motors, &c. ; 
if, however, they are immersed in a solution of 


(57026.]—Problem.—Let „ Y, £ represent the 
several quantities of 168. whisky, 19s. whisky, and 
water; then— 


lst. Let t = 0, then y = 12 = gallons at 198., 
and from (J.) 167 = 612 — 19 y = 384. 
*. ¢ = 24 = gallons at 168., 

b- z- y" 16 - „ of water. 
2nd. Let t = 1, then y = 28, z = 5, 61 -z-y= 18. 

ee there are two solutions, viz.— 
(1) 24gals. at 16s., 12gals. at 19s., 15gals. of water. 
(2) 5 99 7 28 97 18 ” ` 
J. BARTLETT, Woking. 

(57026.]—Problem.—No wonder ‘‘ Bogie ” can- 
not eliminate the unknown quantities 10 his 
seeing that he has but two equations to 
th. Cet z and y denote the number of 
gallons at 16s. and 19s. respectively. Thea—- | 
162 + 19y = 612 . . . % 
There are an infinite number of solutions to this 
equation, any one of which will satisfy the condi- 
tions of the question. We may assume any value 
for one unknown, and by substitution find the 
corresponding value for the other. Thus, uz 7 4, 
we find y = 819, and we shall require 18 76 gallons 
of water to make up the full measure of 51 gallons. 


atyts = 41, 
16x + 197 = 12 x 51 = 712; 


whenoe, by eliminating z, we get 3y 2162 — 204 
an indeterminate equation, which may be solved 
thus— 


to use them for those purposes. If he wants a y= bet 3 — 68, a whole number. 


battery for bell-ringing he should have a Leclanché. 
` s: 3 is a whole number ; let z = 8; 


hence— 
z = 38.3; y = 168. — 68; z = 119 — 198; 


and s must be such that 16s. 568 and 19s. <119. 
The only whole numbers fultilling these condi- 


of question cannot say. Bony for delay in 
ured the The ony ö and 6; so the answer is z = 24 OF 29: 


answering; had not meas 
J. K. P. 


(57014. —Watch J obbing.—The best tool for 
Tee p se will be a pair of ordinary Swiss turns [57026.]— Problem.—The following is a solution 
ot. Bogie’s” 5 N. B. Water is supposed 

t 


valueless. Is this one of ogie’s ‘‘ unknowns ** 


51 gallons at 12s. per gallon = 6128. 
Let z = number of gallons at 1975 
8 


runners. These turns can be adjusted to any size, 
according to the size of the work which you want 
them for.—C. A. W. 


[57016.]—Steam Canoe.— If this querist will 
take a word of advice, which has certainly not 
been asked for, he will not attempt to drive an gtt. 
canoe by means of a steam engine; for he is sure 
to be disappointed.—R. T. Y.C 


57020. Piano Repairs.—To MR. DAVIES.— 
So much depends upon the size of the holes in the 
wreat-plank, and their relation to each other. 

they have not been bored more than Win. too big, 
and are ranged in alternate rows, it will answer 


equation (i.), there are only a finite number o 
ositive integral solutions. ossibly these are what 
“ Bogie”? wants. Divide (i.) by 16, 


and y = 5 9 ° a 
Then 162 + 19y = 612 „ (i.) 


Divide by 16,2 + Y = 38 + . .. i.) 


Equation (i.) is integral, therefore equation (ii.) must 
be. . 

3 = t, or 4 — 3y = 16t TELER „ „ (ii.) 

Divide by 3, $ -Y 5% + A 


3 
As before 


3 
* 1 14 5 * 38 — 15 


The fraction * Must be integral. Let it = p, 
so that 37 4 = 16 p, from which we have— 
55 1 ( = q Gay). 


From these equations W9 can at once write down 7 
and y in terms of a single integer 2 


boring for the fresh holes, to leave the crescent- 4 — P 
shaped piece of wood at the to of the hole. If the 4 — $ must be an integer = ° (say). 1 43 -19g 
holes Have been borod e ben tne pjani with at t= 438. y = 164 — 4 
fron tace plate, about No, 17 B. W.G. for this . From (üi.) 4 — 3y= 16 (4 — 38) I We see at once that the only admissible values of 
it will be necessary to take a pattern of or ; y 16s 20 — (iv), | are 1 and 2, from which we obtain these two 
dne holes as they now are by fitting a piece of brown and from (i.) 16 = 812 = 105 (e — 20) solutions as 
paper above the bridges, and rubbing over the holes = Bd 9 At 16s. At 19s. ater. 
dich black heelball. The cost of this would not |°" z= 62 — 199 . . .. O) 25 gallons. 8 gallons. 15 gallons. 
: Or, 57 99 57 


If in (iv.) s = 2, we have y = 12, & = 24, and, 
. 15 gallons of water are required. It in (iv.) 
s = 3, we have y = 28, 1 = 5, and 18 gallons of | 157027. Pure Phosphorus.— Phosphorus has 
water are required. (An other integral values of | a tonic and stimulant action on the nervous 95 m, 
s are impossible). ail to understand what | repairing the waste of tissue: but the highest 
and the bridges removed with a hot iron first. Such “ Bogie” means by 1 elimination between three | authorities on therapeutics (Ringer and Farqu- 
ieces of w as may be found here and there unknowns.“ There are cnly two unknowns, | harson), and the greater part of the members of the 
adhering to the pine k should also be burned | and but one relation between them ; hence no | medical profession, are atrongly of opinion that no 
off, or the pine woul be liable to tear.— W. H W. more overrated remedy has ever been introduced 
sae into practice, that its action as & general tonic u 


[57024.]—Dead Centre. — The setting of the most uncertain, if it exists at all. There 18 a good 
slides may be all right; but sticking on centre may 
result from one of many causes. - t may be from 
the lap of the valve causing excessive cushioning, 


ecessary 
use attempting to do it simply above the bridges ; 
but the whole of the plank must be taken away, 


[67026.]—Problem.— Any quantity of either 
whisky you please, with enough of the other to 
make up the value of 51 gallons at 12s. ; then add 
water enough, at nothing a gallon, to make ól jW 
gallons. There are not three unknown quantities, 
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should strongly advise Phos not to take this or 
any other form of phosphorus, unless he takes it in 
the form it exists in eggs, oatmeal, &c., except under 
the advice of a medical man. If, however, Phos” 
feels inclined to experiment on himself with pure 
unoxidised phosphorus ’’ for his own sake, or for 
that of his fellow-sufferers, he should dissolve pure, 
well-washed amorphous phosphorus in almond oil 
or ether, and have this made up by a chemist into 
pills each containing 1-30th gr., and to take one 
wice or three times a day.— ICUS. 


ee ee Phosphorus.—Let me advise 
% Phos.” to be very careful about taking phos- 
poe It is a very dangerous drug, and should 

e taken with great caution. I suppose ‘‘ Phos.” 
knows that the dose is only gr. to gr. For 
nervous exhaustion ‘‘ Phos.” had much better t 
the effect of safer tonics, as quinine and iron, wit 
suitable food, outdoor exercise, and, if possible, 
change of air.— MEDICUS. 


57027.J— Pure Phosphorus.— Will Mr. Alfred 
H. Allen forgive me if I reply to this? Pure 
phosphorus may be readily obtained from ordinary 
commercial phosphorus, by redistillation in an 
atmosphere of carbon dioxide. But let me earnestly 
caution ‘“‘ Phos’’ against making experiments upon 
himself with phosphorus. It is a most violent 
poison, 1-30th of a grain being a good dose even for 
allopaths ; while our friends the homaopaths give it 
in doses which rarely exceed 1-1000th of a grain. The 
effects of phosphorus in nervous disease are, to sa 
the least, problematic; it has been supposed, 
because phosphorus is found in the brain (in the 
form of an organic acid), that, therefore, brain food 
should contain phosphorus, and this had led some 
medical men to prescribe phosphorus. But phos- 
phorus per seis insoluble in water, and must be 
dissolved in oils, in ether, &c., and then, owing to 
its irritant action when pure, can only be employed 
in the most infinitesimal quantities, quite insuf- 
ficient to keep up the supply required. Oar natural 
source of phosphorus lies in bread, the cereals, fish, 
and such soups as are made by boiling down bones 
ina digester. All these bodies oontain phosphorus 
in a highly assimilable form—viz., as calcinm 
phosphate, which in the presence of gelatinous 
matters by which it is accompanied in these foods, 
is quite soluble in the fluids of the stomach.—S. 
BOTTONE. 


[57028.]—Stamping in Relief.— For the pur- 
pose of stamping your brass tickets you will require 
a steel die, which will have to be cut by a die 
engraver. The brass is then stamped in a machine 
made for the purpose. It is perfectly possible to 
strike them up with a hammer, but you would run 
a risk of injuring the die. Whoever makes them 
you will have to pay for the die, although you will 
not get it unless an arrangement is made to the 
e The press is always saleable, and can 
generally be bought second-hand.— Os. 


[57029.]—Turbine.—Such a small quantity as 
about 25:823 cubic. feet per minute would do but 
little for-you. Very much would depend on the 
class of wheel, as the best ones only utilise about 
80 per cent. of the gross power. To make a turbine 
would be a very difficult matter, as it means many 
calculations carefully gone through before the best 
form was found. It is not often I so advise; but, 
in this case, I believe you would do far best to bu 
one of a maker who makes a speciality of su 
motors. The n data could be calculated 
out; but it means going over a lot of ground.— 
Inviora. 


[57031.]—Soap Analysis.—This is conducted 
as follows: lst. Fat. Weigh out about two grams 
of the soap in a beaker, add distilled water, and 
warm until all the soap is dissolved, add a few 
drops of methyl. orange solution, and titrate with 
standard sulphuric acid until a pink colour is ob- 
tained ; the mixture should be warmed from time to 
time. 2nd. Water. Weigh out about two grams 
into a flask and warm over a sand bath until the soap 
just begins to give out the peculiar pungent odour 
of burnt soap; then allow to cool and weigh again: 
the loss of weight is the water which the soap con- 
tains. 3rd. Fat. This, if the soap be pure, is best 
determined by difference, that is, subtracting the 

percentage of alkali and water found from 100. To 
etermine the fat weigh out about five grams of 
the soap into a beaker, dissolve in warm water, add 
wu acid until the water solution is distinct! 
acid, allow the mixture to cool, when the fat aci 
will collect on the top of the liquid ; if these form 
a solid cake they can be washed by pouring off the 
water from them, adding distilled water, boiling up, 
then allowing to cool, again pouring off the water, 
adding fresh clean water, boiling, and then allow to 
5 cool, when the fat cake can be separated 
from the water, dried between filter papers and 
weighed. If the cake of fat acids is soft or liquid, 
a weighed quantity of white wax should be added, 
and the acids washed and weighed as described, 
from this the weight of wax is subtracted, leaving 
the weight of fat acids. As thus obtained, the per- 
centages of alkali, water, and fat will exceed 100, by 
an amount varying from 2 to 3 per cent., according 
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to the character of the fat from which the soap has 
been made.—G£EoRGE H. Hurst, Salford. 


(57033.]|—Refining Gold.—Take the gold you 
wish to refine and melt it in a burnt bone crucible; 
this will extract the baser metals and leave only the 
gold and silver. Pass this piece through a flatting 
mill, then put it in a glass bottle containing nitric 
acid, and boil it over à small gas jet. This will 
extract the silver, thus forming nitrate of silver, 
and leave the piece of gold (now pure) in a porous 


condition.—A. A. E. LEcLUSE. 


(57033.]—Refining Gold.—Break the articles 
up into small pieces, treat with excess of aquafortis 
(nitric acid), which will dissolve out the copper and 
silver, but leave the gold untouched. When the 
addition of fresh nitric ceases to act on the alloy 
pour off the fluid, which contains all the copper and 
silver as nitrates, along with free nitric acid. The 
silver may be precipitated from this acid solution 
by placing in it a strip of clean copper. The co 
will precipitate the silver as a black powder, which 
may be washed on a filter, dried, and redissolved 
in nitric to produce pure silver nitrate, or fused to 
reduce it to the reguline state. The gold may now 
be dissolved in aqua regia (uitro-hydrochloric 
acid), and evaporated till fit to crystallise, to pro- 
duce chloride of gold.—S. BOTTONE. 


[57033.]—Befining Gold.—Dissolve the alloy 
in nitro-muriatic acid with the aid of heat. The 
silver will precipitate itself as chloride of silver, 
and can be reduced to metal by fusing in a crucible 
with a mixture of the carbonates of soda and 
potash. To the clear solution which remains above 
the chloride of silver add a little sulphate of iron 
in solution; this will precipitate the gold as a 
black powder, which must be collected on a 
filter or at the bottom of glass, and (to make 
chloride) redissolved in nitro-muriatic acid, 
and evaporated to qos the melting point. 
The remainder of e original solution can 
be rejected, as it now contains only copper. If you 
have sufficient gold to warrant all this trouble aad 
ex , and are accustomed to chemical manipu- 
lations, by all means try it; butif neither one nor 
the other of these conditions obtain, sell your gold 
5 what it is worth, and purchase the chloride. 
—Os. 

e Bonang Gold. — To separate the 
silver an copper from gold of any quality, pro- 
ceed thus: Melt the gold and granulate it, or roll 
it out very thin and clip it into small pieces. Put 
the pieces into a Florence flask containing nitric 
acid, with one-third water. Place the flask on a 
sand-bath, and apply heat till all fumes disappear. 
Pour off the liquid carefully, and add a little more 
nitric acid and water, and, if there be no further 
ebullitions, this proves that all the gold is separated. 
Pour off the liquid again, and the resultant mass 
at the bottom of the fiask is pure gold. To make 
gold chloride, pour upon the pure gold thus ob- 
tained (which 18 still in the flask) nitric acid one 
part, hydrochloric acid two parts; place upon the 
rand-bath, as before, till the gold is all dissolved. 
Then pour the solution into an evaporating dish, 
and evaporate to dryness. The mass that remains 
is chloride of gold, which may be used for photo- 
graphic purposes, or for electro-gilding. Great 
care must be exercised in evaporating to dryness, 
because if too much heat be applied the gold is 
re-formed into the metallic state, and the operation 
requires to be performed over again. To obtain 
the silver, place a plate of copper in the liquid that 
was first poured off, and the Mga is silver. 
Then poar off the liquid carefully, and place a plate 
of iron in it, and the copper is thrown down. 
If all this is carefully done, not a grain of any of 
the metals is lost, as may be seen by weighing the 
alloy before beginning.— BOBADIL. 


[57035.]— Bicycle Spring.—I have made such 
a spring from the ordinary steel wire obtainable 
from the wire-drawers or wire-shops. You must 
bend it to shape at a dull red heat, not cold on an 
account, and be very careful not to overheat it. 
When to shape, having allowed the requisite 
amount for spring, harden the whole right out. 
Then temper to spring temper: and that is the diffi- 
cult part. There is no difficulty to a good smith in 
bending into shape and hardening ; but the temper- 
ing all over is quite another matter. I have for a 
similar job tried a lot of plans; but the best to suit 
me was an arrangement of sand bath; but at the 
best it is a troublesome job. Springs made by a 
first-class smith and tempered with the utmost care 
were nothing so satisfactory as the same kind bent 
to shape here and hardened and sent to Messrs. 
Salters to be tempered.—Invicra. 


157038. — Wimshurst Influence Machine.— 
Aurora will find it quite possible to construct a 
multiple plate machine of this type. I already 
know of two machines, each with six plates. 
should be a to help him with any detail; but to 
comply with his request, and to give him the full 
details for a twelve - plate mac would be 
something beyond reasonable. He should either 
plan out the machine for himself, or he should, as 
a matter of business, engage some scientific instru- 
ment-maker to do it for him.—Jamzes WIMSHURST. 
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(57040.]—-Voltaic.—An electrio bell ora helix 
of wire wound round an iron core will demon- 
strate what you want.—C. D. R. 


(57041.]—Battery.—Sarely the querist does not 


.| call the Leclanché or Daniell small, or mean that 


powerful acids are required in them. These are the 
principal cells used for bells, h, and tele 
phone work, as they are constant in operation and 
require but little attention, and action only takes 
lace whilst they are doing work. On the other 
d, batteries that are suitable for large coils, 
lighting, and for motors, must be of a kind suitable 
to the work required, and, therefore, should 
generate a large amount of current with a high 
E. M. F. This cannot be obtained by the use of 
weak acid solutions and large surfaces. As the 
E. M. F. of a particular cell is the same be it! 
or small, there is no advantage to be gained in thi 
particular by increasing its size. It is only the 
quantity of current that will be increased by the 
enlargement of the cell. If, therefore, a cell of 
small dimensions will give the desired E.M.F. and 
current, a larger will be Waring energy, in the 
same way that horse-power would be thrown away 
by Df ing two horses when one would do.— 


(57042.|—Spark Ooil.—This would require 
much more space than the query warrants. Several 
books are published on this subject. Intensity 
8 by Dyer, price one shilling, will suit you.— 


57042.]J— Spark Ooil.—If anyone could stand 
a shock from your the spark got from it must 
be so very small that fow experiments could be 
successfully performed. Any experiments reall 
worth trying must be performed with a coil w 
produces a spark of some length, and this means 
more shock than anyone could stand. I could help 
you with a few experiments if your coil has sufi- 
cient spark. What is its length ?—Bosapi. 


[57042.]—Spark Ooil.—The experiments I have 
tried are not v varied, yet may suggest some 
others to you. I have, for instance, tried the effect 
of altering the surface and form of the di 
points, thus modifying the nature of the pari be 
sending a spark over a partial conductor, and thus 
getting another form of discharge. Another was 
sending a spark through, or rather over, metal 
filings. The inflammation of ether was another; 
also of hydrogen gas. Then there is the electric 
cannon or pistol, and firing of gunpowder ; whilst 
a detonating or series of thunderpanes afforded 
another experiment. Iam afraid this is about all 
I can think of as being performable outside shocks 
and vacuum tube illumination.—INVICTA. 


[57044.] — Silver-Plating.— Use a Daniels’ 
battery and a rather weak bath solution for German 
silver. You speak of cyanide of mercury: I sup- 
pose you mean nitrate of 1 I never found 
it necessary to use anything of kind. I wrote 
three long papers in these pages about two years 
since, if you have the back volumes,— Os. 


[57044.]—Silver-Plating.— Articles of German 
silver should always be dipped in one of the 
mercury solutions before being suspended in 
the depositing vat. The coat of mercury 
causes the deposit to adhere. The cha ar 
mercury solution to use is the nitrate, which is 
made by dissolving a small quantity of mercury m 
nitric acid diluted with three times its bulk of dis- 
tilled water; and when the mercury is quite dis- 


solved, diluting stil] more with water. @ pro- 
portions of mercury and water in the 
solution are, respectively, one ounce to one gallon. 


The articles which mos uire this solution are 
those of copper, brass, and German silver. 5 
must first be thoroughly cleaned by being boiled in 

tash, then dipped in the mercury solution and 
kept in it till a coating of meroury appears, then 
washed and immersed in the depositing vat while 
still wet. The batteries you have been using seem 
to have been working satisfactorily ; but for your 
purpose most authorities recommend a Smee or a 
Daniell.—Bosapiu. 


0 

[67044.]—Silver-Plating.—If . A Beginner” 
tries the following solution I think he will sacceed : 
— German-silver articles are first ol in boiling 
alkali, washed, then dipped in 3 
thirds parts of sulphuric and nitric acids ; then into 
a quickening solution, and from this into the pla 
bath, which, if in good order, should give 
results. For a long time the following bath has held 
the place of acknowled superiority for silver- 
plating. Itis composed of: Water, 1,000 parts; 
cyanide of potassium, 60 parts; pure silver, 

. This bath is prepared as follows:— 

ty of a 

25 ry 


the 
d protected by 
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flame. The acid rapidly attacks the silver with 
the production of abundant nitrous vapours, which 
one should be careful not to inhale. When the 
reddish vapours have disappeared, there remains 
in the dish a liquid more or less greenish, blueish, 
or colourless, according to the proportion of copper 
contained in the commercial silver employed, witch 
is seldom entirely pure. The heat is then increased 
in order to evaporate the excess of acid, which 
escapes in the form of white fumes. The material 
in dish dries, swells up, and with a further 
increase of heat, fuses like wax. The dish is then 
removed from the fire, and protecting the hands 
with a cloth, the fused mass is made to flow upon 
the sides, where it soon solidifies. We have thus 
obtained the fused nitrate of silver (lunar caustic), 
which is more or less white or grey, according to 
the purity of silver employed. When the whole is 
uite cold, the dish is turned upside down upon a 
dean sheet of paper, and by a gentle tap on the 
sides, the mass is detached. 2. The nitrate of 
silver is dissolved in ten or fifteen times its weight 
in water, and treated with a ten per cent. solution 
of pure cyanide of potassium, which immediately 
produces an abundant white precipitate of cyanide 
of silver. A sufficiency of the reagent has been 
employed when, after allowing the precipitate to 
subside, the addition of another drop to the clear 
supernatant liquid produces neither turbidity nor 
cipitate. The whole is then thrown upon a 
en filter stretched upon a wooden frame, and 
the cyanide of silver remains upon the cloth, while 
the nitric acid and the excess of cyanide pass 
through. Tho precipitate left upon the filter is 
washed two or three times with pure water. 3. 
The cyanide of silver thus prepared is placed in the 
vessel intended for the bath, and stirred into the 
1,000 parts of water prescribed in the formula. 
The cyanide of potassium is then added, which 
after solution, also dissolves the cyanide of silver. 
The silver bath is therefore ready for use, and is a 
solution of the double cyanide of potassium and 
silver.—JOoHN T. DEWAR, Antwerp. 


(57045. — L. and N.W. GCompounds.—The 
number of Engineering for May 1st, 1885, contained 
a full list of compounds. The following should 
now be added :—509, Ajax, March, 1885 (Crewe) ; 
687, Himalaya, May, 1885 (Rugby) ; 2798, Marchio- 
ness of Stafford, 1885 (at present the Inventions 
Exbibition is where this engine is stationed, as I 

y ‘‘ Cotswold ” is aware). According to the 
attendant, its present high number will be SORN 
on the engine commencing regular work.—L. N. W. 


esc ae ent and N.W. Manchester Express. 
— Nearly always a 6}ft. four-coupled or Standard 
passenger engine.’’—L. N. W. 


[57049.|—Dynamo.—Can you send me a sketch 
of the arrangement of the field-magnets and pole 
5 P I must confess I am considerably muddled 

y your explanation that the field-magnets all 
bolt on one side of the pole pieces,’’ and yet are 
Borro 


‘í arranged in a circular form.” —S. NE. 


„ Stationary Boiler.— To 
ad cra.”’—To keep such u boiler clean is a 
difficult job. If one asked many of the boiler- fluid 
vendors they would all offer a remedy ; but these 
are not so reliable in use as in theory. With large 
tubular boilers I have had under my control we 
used nothing but ordinary carbonate of soda, or 
the common soda of every-day use, and we found 
that a moderate quantity was sufficient. Most pro- 
bably about 14lb. per day would be sufficient for 
your purpose. With the use of soda you would 
need to use the scum cock, and blow off frequently as 
well as at regular intervals, or the water will be 
found to thicken, and you would get into mischief. 
I should dissolve the soda and pump it in with the 
feed. Another point is never to blow all the water 
out of the boiler when she is hot. When you mean 
to clean out after stopping, blow off the steam 
quietly at the safety-valves, the fire being, of 
course, drawn, and let her cool down quietly. Next 
day let the water run out quietly ; e off the mud 
doors, and the deposit will be found as a soft mad 
that very little washing with the hose will clear 
out. Too much soda will cause foaming, 80 
do not err on that ride. It is with a loco. type 
boiler I know a difficulty in keeping it quite as 
free from scale as one would wish; but a good 
feed heater would help you as well. When in the 
States I saw one very good form of boiler cleaner, 
the theory being that the scale was thrown down in 
the quietest part. That this was so the apparatus 
in question amply proved. It did not remove old 
scale, but no new scale formed, whilst bit by bit 
the old fell off the plates. If your feed is very A 
I should think it would amply pay to have a de- 
posit catcher fitted—not on the usual bungling 
system, but on a really scientific plan, and thus 
keep the deposit out of the boiler altogether.— 
Tmvicra. 


[57055.]—Electric Bells in Series.—This ap- 

pears to be a quotation from a description of some- 

g intended to be new, and therefore can best 

be answered by the writer. It sounds like a clip- 
ping from an advertisement.—C. D. B. 
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[57055.)—Eleotric Bells in Series.—This 
double winding of the coils was suggested by Jolin, 
of Bristol. I fail to see any advantage over the 
old plan of the armature short-circuiting the coils. 
To my mind it introduces complications in the way 
of resistances and counter-currents, without any 
compensating advantage; for instance, the cores 
should be of the softest ible kind, or there would 
be residuary magnetism, and the reversed or 
secondary coils would have to be exactly suited to 
their work, or the current would pass through 
without demagnetising. In that case, it would be 
simply the shunt circuit plan before alluded to, 
saying ae of the extra expense of double 
winding.—G. J. 


[57056.]—Problem.—I suggest that Mr. Fryer 
should turn his attention to something more scien- 
tific than the problem given. The existence of 
Adam is, to put it mildly, very doubtful, and the 
6,000-year chronology is utterly discredited.— WX. 
Joun Grey, F. C. S., ytical Chemist, Newcastle- 
on-Tyne. 

[57056.] Problem. Might I suggest to G. 
Fryer another way of putting his question to him- 
self? All those that are born die, therefore the 
population cannot increase at all. This is about on 
a par, so far as reasoning goes, with that contained 
in his query. Without going into the matter, I 
expect that he would find that the deaths in the 
last 200 years would more than equal the number 
of those now alive.—GaRRISON GUNNER. 


ee .J—Transmission of Power by Belts. 
—Let 5 

T = tension in lbs. 

v = velocity in ft. per min. 

T xv =n x 33000. 


T = * x 33000 
v 
„ „ 33000 
T 
5 Ter 1 
33000 a 


If this is not clear I will correspond with him, if he 
will publish his address.—S. 8. N, 


[57058.]—Science Examination.—Let the 
two circles touch at B, and draw the common dia- 


meter ABC. Draw from C a straight line C M in 
any direction equal in length to the given straight 
line. Join AM, and draw BN allel to AM. 
With centre C and radius CN describe circle 
N PQ, cutting circle BPC at P. Join CP, and 
through B draw X BY parallel to OP—XBY is 
the line required. Proof: Join BP and C X, then 
the figure BP C is a rectangle. .. BX =CP, 
and by similar triangles— 
XB . COB. CN 
BY BA NM 
Also CN = CP (radii of same circle). 
.. CP: NM: : XB: BY. 
But CPX B. NM = BY. 
Hence CM =X Y. Q. E. F. 
—C. PLANOK. 


[57060.]—Theoretical Mechanics.—A know- 
ledge of the differential calculus is not absolutely 
necessary for the honours examination in this sub- 
ject ; but it is very desirable. The querist should 
study Yates’s book, price 4s.—WM. JOHN GREY, 
F. C. S., Analytical Chemist, Newcastle-on-Tyne. 


[57061.]—Platinotype Process.—The price is 
about the same, but the results are far superior, 
more artistic, and absolutely permanent. The pro- 
cess is certainly much easier than ordi silver 
printing.—S. BOTTONE. 

(57061.]—Platinotype Process.—I began to 
work it before the Inventories opened, simply fol- 
lowing the printed instructions sent by the com- 
pany. The process is so extremely simple that I 
mastered it at once, and when I saw it at the exhi- 
bition I found that I had been doing it exactly 
right. The platinotype paper is rather dearer than 
the ordinary sensitised paper for silver prints, but 
the chemicals used —oxalate of potash and hydro- 
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chloric acid—are cheap, and one of them, the 
oxalate, may ee over and Oye in, lobed 
the acid is used but very sparingly. I can strongly 
recommend Mr. R. A. R. Bennett to become a 
licensee of the Platinotype Company, as the time 
saved by their process, and the beautiful and artis- 
tic rosuli obtained 11 it are well worth the license 
UARDIA. 


(57061.] — Platinotype Process. — I would 
strongly recommend Mr. Bennett to try the platino- 
type process. I have been using it as an amateur 
for several months. There is a little difficulty at 
first in judging whether the prints have been suffi- 
ciently exposed or not; but when by practice this 
difficulty is overcome, the process is a most delight- 
ful one to work. The prints print much more 
rapidly than silver prints, and when the printing 
is finished and we proceed to development, the 
pictures are developed, cleaned, and washed in as 
short atime and with as little trouble as it takes 
to wash the silver from silver prints before putti 
them in the toning bath. On the whole, I do no 
think there is much difference in expense. The 
sheets of platinotype paper are 26in. by 20in., and 
are good up to the edge, and cost 1s. 4}d. each if 
bought by the quarter-quire. The developing bath 
can be used over and over again, and only one of 
the three clearing baths need be new for each batch 
of prints, and hydrochloric acid is very cheap.—T. 
PERKINS, M.A. 

[57063.] Specific Heat.—Let 2° be resultant 
N of mixture. Specific heat of snow 


= 79— 

.. 6 (79 + z) = 26 (30 — z). 
. „ 5 „ 30—79 150 — 79 1 11e 
e oo a 6 e = g 


—T. H. L. 


[57066.]—Reducing the Amount of Lime 
in Chalk Water.—Clark’s process is founded on 
the fact that free carbonic acid in water dissolves 
carbonate of calcium. If, therefore, the exact 
amount of quicklime per gallon of water treated 
(to be determined by a preliminary experiment) 
necessary to absorb the carbonic acid is added to 
the water, the chalk so produced, as well as that 
previously held in solution, will be pricipitated ; 
and, from the flocculent nature of the precipitate, 
the water will be at the same time filtered. P. 


[57066.]— Reducing Amount of Lime in 
Water. — Chalk, or as chemists call it, calcic car- 
bonate, or carbonate of lime, is almost insoluble in 
water, ifit (the water) contains no free carbonic 
acid. Most waters do contain a considerable quantity 
of carbonic acid in solution. Lime has the power 
of absorbing carbonic acid, and forming with it 
chalk, or carbonate of lime; hence, if a little freshly- 
prepared milk of lime (slaked lime mixed wi 
water) be added to water ee oe in solation 
by means of carbonic acid, the lime seizes on this 
latter, and the chalk thus formed, along with the 
chalk originally contained, will fall to the bottom, 
when the clear liquid may be decanted off.—8S. 
BOTTONE. l 


157066 ]— Reducing the Amount of Lime 
in Chalk Water.—The temporary hardness of 
water is due to calcium carbonate dissolved in 
excess of carbonic acid, probably forming some sort 
of adouble carbonate. On the addition of lime to 
a water containing this compound the carbonic acid 
combines with the lime, forming normal carbonate, 
which, together with the carbonate already in solu- 
tion, aad ee and the water gaps rome 
softens. quantity of milk of lime slightly in 
excess of that needed is mixed with the water, and 
allowed to stand twenty-four hours, the excess of 
lime being afterwards destroyed by adding more 
unlimed water. I believe the process is worked at 
Canterbury and Tring. It has, of course, no effect 
on the ent hardness of the water, due to 
calcium sulphate, &c.—Wa. Joun GREY, F. C. S., 

ical Chemist, Newcastle-on-Tyne. 


[57066.] - Reduoins the Amount of Lime in 
Ohalk Water.—‘'C. H. D.” has been correctly 
informed with regard to Clark’s process of soften- 
ing water, excepting that it is not a patented process. 
It is carried out as follows: the water to be softened 
is stored in large tanks, whose capacity is known; 
by means of a standard soap solution, as has already 
been described in the E. M., the amount of 
temporary hardness is ascertained, and from this 
the quantity of carbonate of lime in the water in 
the tanks; then milk of lime is added—this is made 
by slaking quicklime in water, using 56 parts of 
quicklime for every 100 parts of carbonate of lime 
in the water. The water is agitated during the 
time the lime is being added ; it is then allowed to 
rest, when the precipitated lime settles to the bottom, 
leaving the softened water clear and ready for use. 
A patented modification known as the Porter-Clark . 
process is in use in some places where the large 
storage capacity required in Clark’s process is not 
obtainable. In Porter’s process the water and lime 
are conveyed by pipes into a common pipe, in such 

roportions that the lime conveyed by one pipə shall 
e fast sufficient to combine with the oar te of 
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lime in the water conveyed by the other pipe. The 
mixed waters carrying precipitated carbonate of 
lime are now passed through filters. I refer 
«C. H. D.” to the Journal of the Society of 
Chemical Industry for Febrnary, 1884, for details. 
—GEoRGE H. HURST, Salford. 


{57069.]—Hot Water.—The boiler specified b 
„Las Dents” is far too small for the require 
work, and gas would be an exceedingly costly fuel 
for so large an arrangement. A coil of Ijin. iron 
steampipe, seven turns on a 9in. mandrel, used as 
an upright boiler, set in brickwork with grate bars 
4in. below the bottom coil, would, if fired with coke 
-inside the coil, do all that is required easily at a cost 
of one-tenth that of gas. To get at the cost of gas 
for the purpose, calculate the whole ee and 

linder surface to be kept, say, at 180° Fahr., and 
allow one cubic foot of gas per hour for every 14 
square foot of surface. Add to this two cubic feet 
of gas for every Kalon of scalding-hot water re- 

uired during the day. For tbe cost of coke take 
the cost of gas at 3s. for 1,000 cubic feet and 
divide it by 10; this will give the approximate cost 
of coke at 4d. per cwt. The above rule is the result 
of 12 months’ working of each of the two systems 
with a circuit of 80 square feet of radiating surface, 
kept hot continuously night and day.—T. F. 


[57069.]J— Hot Water.— Your hot-water boiler 
is altogether too small for the demands you make 
on it. The faults, so far, are that the heating sur- 
face is insufficient, and this is made worse by the 
great length of flow and return pipe. The hot- 
water cylinder should be as close to the boiler as 
possible, and I prefer, if it be possible, to place 
them in a cupboard by the side of the fireplace. 
The heating and storage of hot water does not as 
yet seem dealt with in anything like as scientific a 
way as many other things. consider, for the 
length also, the jin. pipes are too small. The 
amount of heat lost in the length of pipe alone is 
considerable. Then the boiler, having no doubt 
the fire on the one side only, has little more than 
one half the heating surface it might make avail- 
able. My remedy would be to increase the heating 
surface and the storage capacity, and at the same 
time I 92 770 in one Lage F 1155 5 
cistern, by either roughly g an ing up wi 
sawdust, or some equally simple plan. By faterenos 
I understand that uuless the fire be well kept up 
the temperature of the water rapidly decreases. 
This is bound to be so, as the storage capacity is 
so small that the volume of hot water, when the 
whole contents of the cylinder are hot, would very 
quickly be exhausted, this being increased by the 
cooling of the water due to passing through a long 
length of small pipe. To get a plentifal supply of 
hot water, a good and steady fire must be kept up, 
and even then there must be ample storage.—In- 
VICTA. 


[57070.]—Telephone. — As you say that the 
telephones give a click on bgp Conen with a 
battery, there should be no difficulty in getting 
them to act rly, provided you get the right 
adjustment. Of course, I need not tell you not to 
use a ba with them for actual work. Screw 
up the magnets until they just touch the diaphragm 
—this you can tell by the peculiar tubby noise given 
on tapping with the finger nail. Now screw back 
until the eta just clear the diaphragm : this is 
the best position. Be sure to put your ear close 
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The numbers and titles af queries which remain unan- 
swered for five weeks are inserted in this list,and Y still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors, 


Warming Room, p. 243. 

Generator Gas Explosive Force, 2438. 
Limelight, 243. 

Spectroscope, 243. 

Case 


„244. 
. Electric Light for the Optical Lantern, 244. 
- Polishing Steel, 244. 
Thoma Microtome, 244. 
. Hydraulic Ram, 244. 
Brake Failures, 244. 
Photographic, 244. 
Water Line, 244. 
Clamp Burning, 244. 


Shunts, p. 832. 7 
Electrical Calculations and Measurements, 832, 
32. 
Dynamo for Are Lights. To Mr. W. H. Eaves, 
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2 Grass Seed, 333. 
. Large and Small Chilled Rolls, 333. 
Paraffin Lamps. To Mr. Postlethwaite, 883. 
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[57072.]J— TO Mr. Bottone.—It is the armature of 
the Siemens - Alteneck pattern that I should like a 
deseript on of. Many thanks for your reply.—Ao- 
CUMULATOB. 


(67073. ]—To Mr. Rogers.— Many thanks for your 
reply to my query concern the um-meter, but the 
kind of instrument you describe is of no use to me. I 
am in want of a more sabstantial instrument that will 
stand moving about. I should be very much obliged if 
you could give me any further information concerning my 
query.—ÅCCUMULATOR. { 


157074.]J—Lens for Mirror Galvanometer.— | 
Can any of our optical correspondents give me a few 
hints about the proper lens to use for a Taomson 
mirror galvanometer! When working with the lamp 
and scale at the common 8ft. distance from the mirror 
it is easy enough with a little dodging to get a reasonably 
bright jin. spot and clear line, with almost any lens 
(convex). When working, however, as I always prefer 
to du, with the ecale some 15ft. to 20ft. off, and a 3in. 
apot, it is by no means so easy ; in fact, the amount of 
dodging required seems t> vary as an unpleasantly higb 
power of the dis, ance. What I want, in short, is this :— 
1. Given a the distance between the lamp and mirror, 


MIRROR 


and b that between mirror and scale, what focus lens will 
give a good bright spot c inches diameter on the scale, 
and what dis should the lens be from the lamp? 
N.B.—The mirre} is generally figured—i e., concave ; what 
is the advantage of this, and how is it to be allowed for 
in the above? 2. A sharp black line is required across 
the spot. At the 3ft. distance, it is sufficient to paint a 
fine line on the lens iteelf, but for long distances this 
does not seem to answer. What is the correct distance 


(in terms of focal length, &c.) at which a wire should be | W 


stretched behind the lens to give a sharp black line on 
the epot? If it would e too long to get out a 
general solution to the above question, perhaps someone 
would give one for the following data !— 


Lamp to mirror... . 6ft. 
Mirror to scale . lbft. 
Foc. length of mirror 18in. 
Diameter of spot tube in. 


In caze anyone has ree the arrangements of 
mirror, I add sket:h.—C. G. S. 


67075.) — Parchment Paper. — Will someone 
ob ige by giving plain directions to make the above, and 
the best kind of paper to use? I want to use it for jam 
pots and honey bottles ?—TurTLE Dove. 


57076.|— Fire, Acid, and Moisture. Proof Card. 
—Some friends of mine require for a particular purpose 
a fire-proof, acid-proof, and moisture-proof cardboard 
or other material in thin sheets, and at an expense of 
not more than 2d. or 3d. per square foot. Can any of 
your readers tell me whether such a material is obtainable ! 
—J. H. Col LIxS. 
l57077.] — Boracic Acid. — Is this substance 
pay harmless when used fur preserving articles of 
ood, such as milk, butter, soups, &c.? Will it aleo pre- 
vent fermentation in infusions of tea and coffee and 
juices of fruit? Kindly say what quantity should be 
used, Is there anything better than this for the pur- 
pose! Isit expensive 1— AGRICOLA. 


(57078.]—Incubators.—I have made an incubator 
for ba chickens, and am at a loss for a regulator 
to keep it at one heat, from 102 to 105. Will someone 
that has had experience in such kindly answer and tell 
me the best way to make one !—D. BLAKER. 


57079.|— Windway.—I have a two-row Monro 
tube board; 1 intend only to use three and a half octaves. 
Will Mr. Fryer, ‘‘ Organon,” Mr. Wenham, or any other 
kind friend tell me dow I can use it for paper valve? 
Can I build on it, so tbat the paper will pass over the 
holes outside, and not under as in the orguinette. Can 
I cut off one row of reeds at pleasure. A rough sketch 
will greatly oblige.—A. B. C. 


(57080.)—-Siphon.—Would any of “ours” give the 
reason why a siphon constructed under the following 
conditions does not flow continuously, but after being 
started works well enough for a day or two, and then 
gradually weakens, uatil on or about the fourth day it 
stops entirely? The supply is from a well containing 
12ft. of water. The pipeis a lin. lead, and has its inlet 
at the bottom of the well, 12ft. under water. Starting 
from the well, there is a gradual rise, till at a distance ot 
22) yards, the pipe passes over a summit 21ft. above the 
bottom of the well, and then descends, and at a distance 
of 500 yards from the summit it reaches foot of wall of 
house, with a fall of 51ft. below bottom of well. The 
pipe then passes up 16ft. inside the house, and terminates 
thus in a ball cock, 31ft. above bottom of well. The 
summit is situated at 760ft. above sea level. Grantiag 
that silt is kept clear, and with a sufficient supply of 
water, what causes the stoppage ?—Suavsyror. 


(67081.] — Watohmaker s Bow. — Thanks to 
“Escapement for his answer to my query last week, and 
will he tell me how to make a good bow for driving turns, 
ee cannot make them drive as I should like !— 

VEB. 


i I find that I may run 
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(57082.] Hydra ulio Leather Oollars.—Will some 
kind reader inform me how to ca te the amount of 
power absorbed by cup leathers workiog in iron 
cylinders ? Please do it by simple arithmetic.—G. B. B. 


(57083.|—Freemasonry.— Will some of your readers 
who are freema-ons kindly say whether the benefits of 
being one are equal to the great expense [—Z. 


(87084.}—Shunt Dynamo.—To Mas. Borroxz on 
Oruers.—Seeing that a shunt dynamo is built up of soft 
iron cores in the field magnets, from whence and how is 
the first initial current gen -rated to excite these magnets! 
e armature of a shunt dynamo 
for an indefinite time, yet no current or sins of 1 
netisation till the bruahes are brought into contact wi 
the commutator. Does the first generation ef current 
etart with this friction? If not, how is it generated !— 
W. B. 

87085. Heating Surface of Vertical Boilers. 
—Will those readers who possess vertical boilers kindly 
note the arrangement of tubes or flues, the beating sur- 
face, and the grate area, and the indicated horse-power 
of the engine driven? Piease give, also, the pressure of 
steam in the boiler, and, if possible, the water pumped 
into boiler per hour ; and say if there is a natural draught 
ora blast! I want to collect data as to the heating sur- 
face required for this class of boiler, and shal! be much 
obliged to those who will give their experience. If 


nothing but the heating surface, indicated horse-power, 
steam pressure, and kind of blaat is given, those parti- 
culars will be of great use.—GLaTrox. 


(57088.)—Colliery Warnings.—To T. J. Muspay. 
—From what data do you know that the dates yuu name 
on page 412 (No. 24448) will be highly dangerous to 
miners ?—RaLpPH. 


(57067.}—Spirit Varnish and Polishing.— 
ould some readers kindly say how to make spirit 
varnish (good body and hard)? Also, quickest method 
of polishing native timber—elm, beech, Ke. 1 A 
Woskixe Mur. 


LO | Emigration. — Will any reader kindly 
say whether Australia, New Zealand, or Western States 
of America offer the best opening for a furniture manu- 
facturer on a small scale ?— Ax Axxious One. 


[57089.—Electric Cement —Can anyone tell me of 
a good electric insulating cement that will stick to glass 
and metal, will not be affected by moisture or tempers- 
ture of, say, 150deg. C., can be applied cold, and will 
not expand or contract much on setting ?—Srvup Isar. C E. 


(57090.}—Copper and Zino Polishing.— Will 
some reader of the E. M.” kindly inform me the best 
way to face sinc and copper plates ready for etching ?— 
W. M., Bolton. 

(67¢91.]—Coating Cast Iroa.— What is the best 
material to coat cast-iron machinery with, so at to 
resist the fumes of sulphurous acid 1—J. B. D. 


(57092..—Ginger Beer Plant.—Can any of your 
correspondents give me any information the 
ginger beer plant! What is its correct name! To 
what tribe does it belong? How is ginger beer made 
with it? Is it perfectly safe and harmless to drink !— 
RvusHALLITE. 


(67093.|—Beam Engine Slide Valve.—Engine 
6ft. Bio. stroke, diameter 28in., 22 revs. minute, 
slide valve 14in. long, 14 in. wide, exhaust Sin. long, 
steam ports 2in. long, exhaust port 4in. long; has 
working with a travel of 6jin., which I have shortened 
to bin. of travel. I don’t think this valve is anything 
like what it ought tobe; I should think it ought to be 
at least lin. longer, and if it was made longer I suppe 
the eccentric would have to be put faster! If the valve 
was made lin. longer and the eccentric put forward, bow 
would it affect the exhaust! Would it be of any use 
to lengthen the valve, or must I, to get an earlier cut off, 
have a new valve ? It appears to get steam almost, or 
quite, the whole of the stroke. With steam at 35lb. per 
square inch, non-condensing, what power ought I to 
get 1—J. G., Bristol. 


(57094.)—Kocentric on Shaft.—To “ Reociaros.” 
I advertised my address as requested in “ Ours ” of July 
3rd, and should be glad to receive the information 
promised.—B. S. N. 


(67095..|—Photography.—To Ma. Lascastes.—I 
am about constructing a small camera, according to your 
instructions in No. 953, Vol. KX XVII, of the E.M., 
and should feel ob'iged if you would enlighten me on the 
following points. 1. AmT right in presuming that the 
width of the body, when finished, is to be exactly 44in.? 
As in that case, the two shorter of pieces of wood would 
require to be 4 fin. long, instead of 4din., as directed. 
2. How is the focussing slide attached to the back of the 
camera! I suppose the ground glass must be fitted in 
a frame. 8. What is the construction of the dark slide, 
and how is it adapted to the back of the camera? In all 
the cameras I have seen, the dark slide is pu-hed in from 
the top, and slides in grooves in the sides.— Ama TEUB. 


he) —Oovering Eleotrio Light Cables 
th Lead,—Can any of our readers tell me how P 
is done, and what kind of a machine is used to do it, an 
also the plan of the machine, the lead must be no 
thicker than 3-32 of an inch ?~Awxious To Know. 


Yury 24, 1885. 
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(67097.} — Tinaing Copper Wire. — I have 
several miles of small copper wire to tin, I wish to know 
how this is done, whether the coil is dipped in at once 
er passed through singly, also the kind of acid used, an 
all particulars? The wire is required for electrical pur- 
poses. — Anxious to Kxow. 


[57098.]J— Warehouse Lift. Would a reader who 
has a thorough Room ease of lifts. be kind enough to 
give a plan sketch of a lift, to raise Bewt. to the height of 
S36ft. through two floors of a warehouse, and whether a 
gas engine would do the work, stating the h.p. required, 
and probable cost including fitting up, and at what rate 
the lift will travel ?—W. J. D., 56, Albyn-road, Bt. 
John's, 8.E. 


(57099.)]— Watchwork.—To 
extemely obliged to “C. A. W.” for his hints on 
pou in reply to my query (56973). If it is not giving 

much trouble on so small a matter, may I trouble 
him still further? I have been using red stuff, and 
only et diamantine, and do not know how this 
is used. he will say how this is mixed for use, shall 
be obliged.— ESCAPEMENT. 


(871C0.J—Speoctroscope.— Will some friend who has 
technical knomledge of beautiful instrument, inform 
me if a combination of five prisms, gives enough dis- 
persion to view the red solar prominences with, or is it 
worth while attaching so small a spectroscope to an astro. 
telescope E. B. F 0 


157101.I—Spectra.— Wben I look at a piece of 
D 10.1 have taken tho 
spicuouly disp par arly ave en the 
trouble to shekea pinch of common galt or soda over the 
paper before setting it on fire. I want to know ofa few 
other experiments, by which I can show in a correspond- 
ingly simple manner, the spectra of other substances. I do 
not care what those substances are, if the experiments 
5 85 easy and striking as the exhibition of the D line.— 


“C. A. W.”—I am 


(57102.)— Air and Fuel.—There is one matter in 
regard to the combustion of fue), which I cannct under- 
stand, and on which I wish to be enlightened. How is it 
that the enormous pressure of the air does not cause 
itself to be forced into fires with greater effect, consider- 
ing the t effect produced by the simple blast of a 
de:lows ’—Vuoan. 


57108.)— Analysis of Copper Wires.—To Ma. 
. J. Grey.—I have to teat the purity of copper wires 
from three mils to twenty-five mile, our standard being 
96 per cent. This is done electrically ; but if the process 
is not too elaborate, I would rather take the analysis, so 


as to check one process with the other. Thanks for 

your kind attention.— EXPERIMENTER. 
(67104.)—Actuarial.—Will some actuary kindly tell 

me what haif-yearly payment I should ve for thirty 


years, by sin £100, calculating interest respectively 
(compound) at 84 per cent., and 4 per cent. !—Awzvuirt- 


Avr. 

157105.J— Street Ooil.—I am about making a coil on 
the eame principle, I believe, as is advertised by King. 
Mendham, and Co., Bristol; would any of Ours” 
kindly a: sist? A rough sketch would very much please. 
The base is to be Bft. A ai upon this a small raised 
platform ; on the base, pairs of handles, and upon 
the platform, the bobbin, contact breaker, set of two 
bells, and a switch for five powers. 1. What size should 
the bobbin be? 2. How much primary and secondary 
and sizes! 8. How to make up the connections for the 
belle with the oscillating hammer between, also for switch 
contact breaker, and handles ? I should also like to have 
two studs for stopping contact breaker at wil), and 
another for the ; the wire connections should be 
all out of sight, and also the bella’ electro magnets. I 
intend using a tube of brass for regulating the power, 
and the machine to be strong enough thatthe three 
strongest persons cannot hold its fifth power out, and 

viding they all take hold the same time.—Youxe 
ECTRICIAN. 


(57106 J]—Galvanised Iron Pipes.—A_ certain 
quantity of these having been laid down to conduct 
spring water, is is found pipes become coated in interior 
with a white substance; also after boiling water it a 
kettle, there is a white appearance. The water at spring 
` has been analysed, and pronounced, pure. What is this 

white deposit, what its cause, is it injurious, can it be 
obviated ?—B. O. D. 


7 107. — Developing Formulæ.— In mizing 
chemicals for photo. pur „ would the solution be 
correct if I were to weigh the ounce of water by the 
same ounce as I use for dry chemicals, and will all 
developers require the same exposure! For instance, if a 
Plate be exposed, and developed with the sodio sulphite, 
and exposure found to be correct, could good results be 
expected by giving the same exposure, and using any 
other developer ?—Jay Wary. 


(674(8.)~—Home Practice for Bicycliats.— Will 
any of your numerous readers give me directions how to 
make home trainer for bicycle to fix into !—A Mzcuanio. 


(571¢9.)—Focus of O.G.—Many thanks td Rob. 

o for answering No. 66847. do not intend to 

make the o.g., because I couldn't, but I have given an 

order. for one of Sin. diameter, and the lens maker has 

asked me which focus would I like, 40 or 60in. If Rob 

Crus, or Invicta would be so kind us to correspond 
wi h me, I shall deem it a favour.— Focus. 


[57110.] — Dynamo for Electro - Plating. — 

d any of yvur numerous correspondents inform me if 

it is practica. le for an amateur to use a small electric 

dynamo, driven by hand or foot, for electro-plating on a 

small scale? If not, could they recommend me a perma- 

nent battery, that would continue to act for a lengthened 

period without replenishing, or one that would require 

very little looking after, and give me instructions for 
using same 7—AMAaTEUR. 


{67111..—Ig the Earth a Conductor !—As it is 
evident that one of the e must be mis- 
leading, and many of us who bave but an elementa y 
knowledge of el - etricity are ur able to determine, will 
you or some f jour readers kindly reply! Firet, is it 
really necess:ry te use a get ond earth plate for the com- 
peon ol circuit of one battery whose terminus is 

ried in the earth?! I should say no; but according 


to the teaching of some, one is asked to believe the 
reverse; for instance, Silvanus P. Thompson in his 
t Elementary Lessons on Electricity and Magnetism,” 
page 404, Art. 424, not only gives a sketch, but deolar:s 
the current, after having performed its work, enters the 
earth by means of earth plate, and travels back by the 
earth to the battery whence it started. Second, can the 
earth in any case play the part of conductor; is it net 
rather a receiver or dissipator ?—LABOURER. 


157112. Wet Plate Photography — Will some 
of ours kindly tell me where I can get a book coun- 
te ining full instructions for this process, stating price? 
Also, which is the easiest for an amateur to master, wet 
or dry, for portrait work, and will dry plates keep any 
length of time Jar Way. 


prey Enoto phy.—Can any of ours, who 
have tried various plates and developers, recommend a 


better make for an amateur for portrait work than Fry's 


and their sodic sulphite ? At one time I got on fairly 
well with these ; but my plates now turn a very curious 
colour when finished, and so are useless.— E. T. 


(57114.)—Oylinder for EReservoir.—Will Mr. 
Davies, or any other practical reader inform me what 
thickness is necessary for a 7ft. cylinder (cast iron) 
flanged inside for sang down well for reservoir about 
25ft. deep (in about Sft. lengths) ? What is about prob- 
able c.st per ton ?—Q. W. B. 


57 115.]J— Faulty Telephone.—I have made a pair 
of telephones of the following parts: Magnets 4in. by 
fin., each magnet wound with about doz. of No. 36silk- 
covered wire, and a pair of Terrot pe plates 2 in. in 
diameter. After fitting to er and connecting up to 
about 125d. of double wire, I could not hear the slightest 
sound when spoken into the one at the farther end. Do 
you think it would be better for me to rewind the bobbins 
with a finer wire, say, 38 or 40, and use larger and thinner 
plates? I forgot to say that when I connected up the 
ends of one of the tele phones with the secondary termi- 
nals of a coil and set it in action, I could hear as well 
as feel the vibration in the telephone similar to that 
made by the coil. Any suggestion to put me right will 
oblige—Mysrazniovus. 


(57116.}—Bell Telephone Circuit.—To Mr. 8. 
Borroxs.— What I wish to know, query 66990, is how to 
connect up a Bell telephone and microphone with a 
similar telephone and microphone at another station, 
only using two line wires (no earth return), and making 
one battery serve for both stations? Ifa sm Il coil be 
necessary, where is it to be inserted: and how are the 
ends of the primary and secondary wires connected up? 
Iam sorry for asking you so many questions.— TaAus- 
MITTER. 


[57117.]—East Coast Express.—Can any railway 
reader say if the 8 p.m. from g’s Cross makes any stop 
between Newcastle and Edinburgh for water or other- 
wise! Bradshaw gives none, but it does the same with 
the 7.40 a.m. Caledonian train from Perth to Aberdeen, 
whereas that train stops at Forfar.— ABERDEEN. 


[57118.]—Paper Oaps for Toy Pistols.—Will 
anyone kindly tell me how to make them ?—A. B. J. 
{67119-‘—Herb Beer —I would be greatly obliged 


ifany er of the H. M.” would tell me how to brew 
and prepare for drinking tonic herb beer ?—OLD SOLDIER. 


[67120.|,—The Equation of Light.—In none of 
the astronomical books I have is there any description 
of the method of calculating the correction due to the 
progressive motion of light in the case of, say, the 
eclipses of Jupiter's satellites, or the minima of Algol. 
I have myself worked out the following method of cal- 
culating the necess ry correction, and would be obliged 
if 6 F. R.A.B.” would kindly say if the method is a cor- 
rect one ? Knowing the right ascension, and north polar 
distance of the planet or star, and alsoof the sun at the 
moment of observation, we can, having two sides (the 
polar distances) of a spherical triangle, and the included 
angle (equal to the difference of the right ascensions) 
calculate the’ third side, or the angular distance between 
tbe tun and the planet or star. Then the natural cosine 
of the supplement of this angle (which will be the angle 
subtended at the sun by the earth and planet) multi- 
plied by the time occupied by light in passing from the 
earth to the sun (say 8:3 micutes) will give the necessary 
correction, to be added to the observed time, if the cosine 
is itive (i.e. when the supplement is less than 90deg. 
and subtracted if the cosine is negative. The result w 
give the’ heliocentric time of the observed phenomenon. 
— LIGHT. s 

(67121.J)—Mountain Snow.—What is the reason 
the tops of mountains are covered with snow, while the 
heat of the sun is intense ?—Icanonant. 

eT a — 


Experiments with Terpine and Terptiaol. 
—At arecent meeting of the Société de Théra- 
peutique, Dr. Dujardin-Beaumetz recalled the 
fact that in treating turpentine with an alkaline 
carbonate a substance is obtained to which the 
name of terpine has been given. This sub- 
stance has been experimented with by Dr. Lépine, 
of Lyons, who ascertained that it is endowed 
with very marked diuretic properties, and 
that it modifies the bronchial secretion in 
old catarrhal affections. Dr. Dujardin-Beaumetz 
has since experimented with a derivative of ter- 
pine—namely, terpinol, which is obtained by re- 
acting on the former with sulphuric acid. Ter- 

inol is described as being an oily substance, 
having an odour of jasmine, and being but little 
soluble in water. r. Dojardin-Beaumetz pre- 
scribes it in the form of pills as follows :— Ter- 
pinol, benzoate of soda, of each sixteen grains ; 
powdered sugar q.s. ; to be divided into ten pills, 
of which as many as ten can be administere 
daily. Terpinol is eliminated almost exclusively 
by the air pasrages, and gives to the breath a 
strong odour of jasmine. It exercises its action 
principally on the bronchial secretions, which it 
rapidly fiaidifies.— Lancet. 


CHESS. 


ALL Communications for this department must be 
addressed to J. Pianos, Langley House, Dorking. 


PROBLEM DCCCCXLIX.—By “ Prono.” 
Black. 
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White to play and mate in two moves. 
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BoLUTION TO 947. 


White. Black. 
1. Q-K B8 1. Anything 
2. Qor Kt mates 


(Ten variations). 


NOTICES TO CORRESPONDENTS. 


Conzxor solutions of 94€ from F. O'N. H., T. L. Robins, 

A. R. use,, and V. 8. Pochin. 

To 947 dy V. 8. Pocbin, T. I. Robins, F. A. V., H. 
Stanley Follwell (interesting and pretty), Rev. W. 
Aone (Old Romney), R. A. Be 


mnett, and N. 
an Ld 
To 948 by Rev W. Anderson (but not second move 
in main play). 


% E. M.” Toarn r game between Messrs. J. H. Blake 
(White), and W. 
(French defence). 
2. P- Q 4, P-Q 4 / 3. Kt-Q B38, Kt. K 


i / 
B3/4. BK K Nae Pons eon Pon. 


. Kt-K 8, Q R-Kteq / 16. P-K 
B 2 (b), Kt Weq / 18. K-R eq, 
. B-Kt 8, NK Ke 


Norzs sy Ma. J. H. BLAKE. 
(a) Tux correct line for Black to adopt is to try and 
b through on the Q side before white has had time 


¢o make his attack on the other wing: 14. 


P-Q B 5 


B-B 2 
; d for that ; 
3 would be good for purpose 


(b) In order to block the Q side by P-Q Kt 4, in case 


Black now advances his G- B P. 


(e) Too late; White does not care about that side 
now. 


d) If 28. gai U EVEL pins two pawns at least 


15 


(e) Taking with K P would be better, but White then 
wins the exchange and a P by Kt-R4. 


There is nothing to be done if 26. 
KtB6_ 97, EA 
RA takes Kt 


R-RT 38 
26 


a ———I᷑Ik̃ ?—r—!᷑. —— — 

Tux American Government have forwarded a 
consignment of catfish to the National Fish Culture 
Association with a view to their being acclimatised 
to the waters of this country. They arrived per 
s.s. Britannic in perfect condition, all being alive, 
which, considering the long voyage they had been 
subjected to, isremarkable. The catfish is said to 
be very valuable food-fish, and would assume a 
high rank amongst the freshwater fishes of our 
waters if cultivated ; but anglers, or many of them, 
have great objections to the fish, which they say is 
de structive to nearly oll others. 


Every Workman connected with the Building 
Trades uiring a Situation should advertise in “THE BUILD- 
ING NEWS.” published every FRIDAY, price Fourpence, at 332, 
Strand, London, W.C, 


“THE BUILDING NEWS” is the Principal Journal repre- 
senting Arohitects and Builders, and has the largest circulation of 
any Professional Journal in the kingd 


om. 

Every Workman should insist on seeing “THE BUILDING 
NEWA” every week at his Club or Coffee House. He will find 
more Lista of Tenders for new work in it every week in 
any similar peper, and can thus judge where work is likely to be 
had. He is also specially invited to make use of ‘‘ Intercommunica- 
tion ” if he wents to know anything about his trade; to write to 
the Editor if he has any suggostions to make, and to advertise in 
the paper when he wants work. - 


hargo for Advertisoments for Situations is One Shilling 
8 Words, and Sixpence for every Eight Words after. 
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ANSWERS TO CORRESPONDENTS. 


— . — 


%% All communications should be addressed to the EDITOR 
of the Exciisu Mecuanic, 882, Strand, F. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2, Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the po to which the 
replies refer. 8. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for 
ad manufacturers or correspondents, or where 
tools or other articles can be p „or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded, and the names of correspondents are not given 
to inquirers. 


% % Attention is especially drawn to hint No. 4. The 
mpare devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such a8 are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column” offers a cheap means of obtaining snch informa- 
ion, and we trust our readers will avail themselves of it. 


The follo are the initials, &c., of letters to hand up 
sca 5 y evening, July 22nd, and unacknowledged 
ere :— 


R. C. Moonr.—Sanitas Co.— W. Wray.—R.—R. Hughes. 
-B. H.—Hemisus.—C. W. Bourne.—8. R. Bottone.— 
Bobadil.—A Fellow of the Royal Astronomical Society. 
—J, E. Gore.—Dr. Royaton Pigott.—Fra. Broadbent.— 
P. E. W.—T. H. Hall.—Accumulator.—Bunsen.—No 
Chil.—M.I.C.E.—H. L. C.—Norfolk.—F. A. R.—James 
£tevenson.— B. S. T.—W. H. Eaves.— Werdna.— Young 
Farmer.—H. B. F.—James McCash Govan.—Farmer.— 
G. D. Seaton, 


Novice. (Without more complete details of the purpose 
for w it is required, we can only that one of 
the mercurial would be suitable—mercury 


amalgams 
and tin, for instance, which combine in all proportions. 


Mercury 10, tin 1, remains liquid, but eqan parts soon 


become solid. How would that do! You must pro- 
cure what is called grain tin, or else melt tin and pour 
it into a bucket of water so as to give it a slight fall 
from the ladle to the water.)—A. Tamer. (We do not 
know how electricity is used to tame wild animals, nor 
where to get the appliances.)—Ax OLD BUBSCRIBER, 
Hereford. (We do not know that there is one in that 
district. There is a cable station at Porthcurnow.)— 
R. Gaapinez. (You should apply to the captain of the 
Steam Reserve at one of the Government dock yards. )— 
Bazaar. (The “optical illusion”? Thauma was de- 
scribed in No. 1024, p. 226.)—Tuos. H. Purves. (You 
csn obtain a copy of the patent rules from the Sale 
Office, Cursitor-street, Chancery-lane, W.C.. by ad- 
Mr. H. Reader Lack, and inclosing 64d.)— 

A CONSTANT Suspaceisen, Inpicgstiow. (The best way 
‘would be to consult a medical man, in order to ascertain 
what isthe matter. If indigestion, see that heading 
and sia in back volumes—pp. 503, 506, 529, Vol. 
XXXV. ; pp. 262, 594, 620, Vol. XXXIV ; pp. 466, 
513, Vol. XXXIII., and so on.)—Youne Braver. (See 
back volumes, or any of the guides to the lathe. A Gin. 
lathe means one in which the centres are eix clear 
inches from the bed, so that work 12in. in diameter can 
be revolved in the lathe.)—Du tomes. (Directions for 
a dulcimer in Vol. XXXVI. pp. 97, 168; see 

also Nos. 160, 284, and 522.)—KLIxKERFUES. (The 
Klinkerfues hygrometer, which we imagine is the 
instrument you mean, was illustrated and fully de- 
scribed in No. 963.)—W. E. Litty. (The best plan is 
togeta berth as engine-room artificer, and go to sea 
for one year; then, as you are an engineer, and have 
d, we presume, three years in the ehops, you can sit 


for the examination, and obtain a certificate. Procure | 


the Engineers’ Handbook,” Reed and Co., Bunder- 
land, which will give all particulars, examination 
pa &c.)—J. E. Brocgs. (The oniy method of 
cold brazing that is worth anything at all was given on 
p. 81, No. 888.)— W. H. (The only reply, besides 
recommending you to consult a medical man, would be 
to poultice, bathe, &e. Try frequent washing with per- 
manganate of potash solution, and wear a bandage of 
pure indiarubber.)—Cycuiisr. (See the papers on 
nickel-plating in Vol. XX XVIII. pp. 44, 69, 111, 136; 
and Vol. XXXIX. pp. 96, 117, 133.)—PLurTo. (It 
might be lumbago or disease of the kidneys, but if it 
comes on only after standing, it is probably nothing 
particular.)—D. C. (The Dyer, 9d. monthly, 3, West- 
minster-chambers, 8.W.)— P. O. Lineman. (The 
EwauisH MxcRHANIO teler hone was described in No. 594, 
a number long ago out of print. It was disclaimed, 
and can therefore be used. It consisted of a mem- 
brane diaphragm with a piece of steel in the centre, 
which was attracted by a magnet.)—Viraco. (The 
prior date would protect you; and if the inventions 
y were identical, both applicants would receive 
notice from the office.) — M. A. E. (Look through the 
indices. Described many times. 2. We do not 
know of such a work.) — F. L. R. (There 
is no euch work. It would fill many volumes.) 
—A. Borprit. (Why not try! The answer is, 
Yes, up to a certain amount.)—LITTLE DORRITT. 
(Can you not find what you require in previous replies 
about dynamos 7) -A. Lows. (Do you mean bronze 
powders, or a process to act on the metal. If the latter, 
it is surely necessary to state of what metal the 
medal is composed; but you will, no doubt, find a 
suitable method in back numbers.) UxcLE Ros. (Yes, 
we believe so; but forget the name of the agent. Apply 
to the inventor himself through his publishers.) —Bea- 
COXSFIELD. (Do you mean simply a case surrounded 
by ice, or a refrigerating machine! If the former, you 
can easily find several patterns at the dealers. They 
are simply boxes lined with zino and fitted with ice- 
chambers.) 
G. H., H. 8. H., Hemisus, C. W. Bourne, and B. H. B. 
have replied to queries already similarly or adequately 
answered, 


USEFUL AND SCIENTIFIC NOTES. 


— — 


A Fire in a River. —A Glasgow newepaper 
publishes the following: — The singular sight is 
at present to be witnessed of a fire issuing from the 
waters of the river Clyde, a fow hundred yards 
below Bothwell Bridge, and it has attracted to the 
scene thousands of curious tators. For some 
time back, near the mouth of the Auchinraith burn, 
and not far from the left bank of the river, the 
water has in one or two places been seen to bubble 
up, the argon of the agitated parts marking a 
circle nearly a foot in circumference. till 
no heed was taken of the circumstance until 
Thursday last, when an angler, whilo wading 
in the stream, which, owing to the dry 
weather, is abnormally low, scratched his match to 
light his pipe, and on throwing it from him the 
water at once caught fire and emitted a brilliant 
flame. It is now clear that the gas issuing from 
the mineral workings underneath is finding its way 
through a fissure in the strata to the surface of the 
water, and had been kindled by the lighted match. 
The boys amuse themselves ineffec y trying to 
put out the tongue of flame, which at night, it is 
seen, rises to a height of four or five feet, with 
branches of trees. A miner succeeded in extin- 
guishing it with a flat stone, but it was at once re- 

indled. Such occurrences, though rare, are not un- 
precedented in Lanarkshire. In 1829, and for some 
successive years, the gas issuing from the limestone 
rock on the property of Holms, in Oadder parish, 
rose through the earth and even the water on its 
surface. It was easily kindled with a match and 
burned brilliantly on the surface of the water. At 
the time of the first Blan losion it was 
noticed as a curious fact that about 20 years before 
a bore was made above the fatal workings to a 
depth of 80 fathoms, when a jet of gas burst up, 
which on being lighted continued to burn for some 
time. Again, eight years later, when another bore 
was put down about the same spot at a much 


greater depth, the gas issued through the aperture 
and after being kindled burned for week. F 
The Queen has granted a pension of £70 a year 


to Mr. Llewelyn Jewitt, the author of many anti- 
quarian and topographical works. 


CHARGES FOR ADVERTISING. 
+ eo 2 6 


Thirty Words oe ee ee ee ee . 
Every udditional eight words as 2 is . 06 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwarda gd. per line. Paragraph advertisements One Shilling 

line. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for seriea of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 
s. 


Twenty-four words ae ee ee ee ee ee 0 3 
For every succeeding Eight Words sf a - 03 


ADVERTISEMENTS in the SIXPENNY SALE COLUNN, 
8. à. 


Sixteen words as 2 me oe es +e - 0 6 
For every succeeding Eight words 2 — - 0 6 


#,* It must be borne in mind that no Displayed advertisements 
can appar inthe“ Sixpenny Sale Column.” All advertisements 
must be prepaid; no reduction is made on repented insertions; 
and in cases where the amount sent exceeds One Shilling. the 
publisher would be grateful if a P.OQ. could be sent, and not 
stampa. Stamps. however (preferably halfpenny stampa), may be 
sent where it in inconvenient to obtain P.O.O's. 


The address is included as part of the advertisement, and charged 


or. 
Advertisements must reach the office by 1 p.m. on Wednesday, to 
insure inscrtion in the following Friday's number. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


Sa. 6d. for Six Months and 118. for Twelve months, Post Free to 
any part of the United Kingdom. For the United States, 13s, or 
3 dols. 25c, gold ; to France or Belgium, 13s., or 16f. 300. ; to India 
(via Brindisi), 15s. 2d.; to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
4d. each to cover extra postage. 

Meaara. JAMES W. QUEEN and Co., of 974. Chestnut-street, Phila- 
delphia, are authorised to receive zubscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
250. gold, or Thirteen Shillings per annum, post free The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vole. IV., VII., XXVI., XXVIII., XXX. XXXII, 
XXXIV., XXXV., XXXVI. XXXVII., XXXVIII, 
and XL., bound in cloth,7s. each. Post free, 7s. 9d. 


All tho other bound volumes are out of print. Subscribers 
would do well to order volumes ns soon as porsible after the con- 
clusion of each half-yearly volume in February ond August, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
ench, through any bookseller or newsagent. or 2d. each, post free 
from the onice (except index numbora, which are 3d. each, or 
post free, 34d.) 

Indexes for Vols. I., VI, VII, VIII., and IX., 2d. each. Post free 
2d. each. Indexes to Vol. XI. and to subsequent vols., 3d. each, or 
pont free, 34d. Cases for binding, 1l s.6d. each. 


XXXIIL, 
XXXIX., 


Holloway’s Ointment may be relied upon in cases 
of infiammation or irritation of the internal mucous membrane. 
When this Ointment is diligently rubbed upon the backjand 
chest, it relievca shortness of breath, fluttering of the heart, 
atitch In the side, cnres colds, asthma, bronchitis, end protecta the 
delicate against consumption. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office ar 
qeri to observe that the last number of the term for which 
their subscription is paid will be forwarded to them in a PISE 
Wrapper, asan intimation that a fresh remittance ig neemt, if 
it is desired to continue the Subscription. y 


OUR EXCHANGE COLUMN, 


The charge for Exchange Notices is 3d. for the 
24 words, and 3d. for every succeeding 8 


Good Value Offered (cash or instrumenta) for all 


kinds ef sound or repairable Scientific Appliances.-Carlani, 
8 Depot, Chenies-strect, near British Museum. Established 
2. 


New £18 Operatic Musical Box, 6 airs, select, 
richly inlaid Zither, patent winder, inlaid glass lid, all impreve- 
ments, What exchange 7—SRkRL, Gceorge's-road Bolton. 


Iron Grand £60 new Piano. by Grunow, all improve- 
ments, including voix celeste, treble ; bronze medallion freat, 
walnut, £23. hat offers *—Srrr. George's-road, Bolton. 


American walnnt 280 dollar new Organ, two new 
swells, 12 stops, Ke, all improvements. five years’ warranty, fm, 
part exchange.—Sxxz1, George's-road, Bolton. 


Eight Original Oil Paintings, signed Slater, artist ; 
grapes, &c. Approval with pleasure. New frames, English gold: 
choice, What exchange in clothes ?—Address above. 


Exchange Bench Lathe, 44 centres, removed for 
larger; iron bed, tap for chuck fitting; with or without face- 
plate, or Foot Motor.— Lixscorr. Ramsgate, 


Gregorian Telescope, 4in. mirror, two small ones, 
two eyepleces, brass table stand, all perfect. What offers?— 
Lixscorr, Ramsgate. 


“Imperial Lexicon,“ 2 Vols.; Animated 
Nature.“ 2 Vols.; Cassells“ Popular Educator,” 6 Vols.; 
“Technical Educator.’ unbound; equal to new. Exchange 
wanted.— W., Church-lane, Bridgnorth. 


Some Conjuring, Electrical, and Musical Appera- 
tus. I willexchange for gas bags, or small incandescent lamps. 
—Jongs, 98, Packington-street, London. 


Eight 9in. Horseshoe Magnets, also Pocket 
Battery. What offers ?—B., 6, Broad-atreet, 8 ng. 


Handsome Pipe Organ, 7 stops, 14 octave pedals, 
hand and foot blower; suit chapel ; room wanted. Exchange 
American Organ or Piano.—Wa css, Hemeworth, Yorkshire. 


Large Electric Bell and three Leclanché Batteries 
Ain. gong. Full particulars on receipt of 1 stamp.—12, Old Park- 
road, Wednesbury, Staffordshire. 


A splendid double-barrel Gun, all complete, with 
mochines, to be exchanged for a4 or 43 centre Lathe ; iron bed 
preferred.—Address, T. Buttock, 169, John-street, Workington. 


44in. Humber type Trioyole, half plated, new this 
year, cost £27. Exchange for good screw -cutting Lathe, 6ft. bed. 
—Caoxgr, 51, Sutheriand-road, Bow. 


Wanted, a good Camera, Instantograph preferred, 
dry process Exchange, und part cash to value.—K., &, 7 
street, Heading. 


Sweet-toned Musical Box, nearly new, cost £4 42., 
plays 6 airs, inlaid. Wanted, useful exchange.—E. HALKYARD, 
Rochdale-road, Milnrow. 


Exchange 2 H.-P. Vertical Engine, with pump and 
pulleys, complete. Wanted, good tricycle frame, water motor, 
circular saws, or offers.— Wx, Poarz, Havant, Hants. 


Wanted, small treadle Printing Machine. Will 
send list of goods offered in exchange.—Apply, Herald Cardigan. 


Dynamo, 800c.p., 2cwt., nearly ready for wiring, with 
all fittings, lamps, &c. Exchange for a good 4or Sin. centre 
hack-geared lathe, iron bed and slide rest, or offers—C H 
Hatca, Alderley Edge, near Manchester. : 


Saw Bench, 10in. by Gin. 4in. saw spindle, pulley, 
complete: Model of Beam Engine, near finished ; 32in, Stocks, 
Dies, and Taps, lsin. Ratchet Braces, Selbeyes make Exchange 
for Bicycle or Tricycle. — W. J. Pon kr, 13, Bisina-road, 
Abertillery, Newport, Mon. 


Wanted, 52in. or 54in. Bicycle, in exchange for very 
valuable Electrical Apparatus. Send particulars in return for 
ee one FENDAJLL, 9, Salisbury-street, Bolton - road. Bradford, 

orks. 


Exchange, Lathe and Fretsaw (Britannia Co.) 
cost A 53., for Books, Saw Bench, or offers.—J. Tuoxson, Tynet, 
Fochabers. 


“English Mechanic.“ from October, 1878, to pre 
sent date, complete, in good condition. Offers.—Gro. BEITE, 8, 


Hawthorn-strect South, Sunderland, 


“ Gassell's Popular Educator,” in 16 2s. parts, 
new. Will exchange fur good Parallel Vice.—C B., 16, Broadway, 
London Fields. 


Wanted, small Dynamo and Lamp. Exchange for 
Vertical Double-action steam Engine. 2}in. stroke, lin. bore.— 
Witson, Rock House, Clapham Common, London. 


“ Wanted. “ Ally Sloper's Half Holiday,” from 
the commencement the end of september, 15%. Good ex- 
change.—L. WiLson, Rock House, Clapham Common, London. 


Bench Drilling Machine, foot power, suitable for 
model work, with drills; offers wanted.—1l7, Peach · street, 
Queen's Park Estate, Harrow-road, A. C. 


48in. Bicycle, roller bearings, new rubber tyres, lamp, 
bell, and tools, in good condition ; aleo useful grindstone in 
frame.—Address as above. 


Wanted, 36in. or 40in. Bio 
Silver Hunter Watch, or Griscom 
High-street, Peckham, London. 


Bichromate Battery of cight cells, 
powerful ; will exchange the whole or single Celis ; 
-W. Gooprzaa, New-road, Spalding. 


Electric Motor, by Cuttriss, equal to new, cost 
£l los. Wiil exchange for good Watch, or anything usefal,—W. 
GOOD IEARA. New-road, Spalding. 


Series Dynamo, Paccinotti armature, 5} by 33, lights 
six lo c.p. lamps; exchange to valae of £4; electrical or 
mechanical offers preferred.—J. FuLwELL, 54, Craven-street, 
Coventry. 


Youths’ Tricycles. part finished, 3 unsold, Peram- 
bulator Wheels, Axles, complete; Circular Saw and Polishing 
Machine, foot-power ; exchange.—Smitu, Bilston-road, Wolver 
hampton. Stamp reply. 


Firat-class new Bicycl 
screw-cuttipg gap lathe.—E. 
Notts. 


cle, in exchange for good 
attern Motor.—H. HOWELL, 6], 


2-quart size, very 
what offers - 


ball bearings. Exchange 6ft. 
inrson, Bridge-strect, Mansfield , 


Jury 24, 1885. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE, 


V. 


8 ton’s Practical Casting and Found- 
ino,” pew, cost 180 ‘“Hose’s Practical Machinist,” 
thirteenth edition, or — i Sixrson, Mansfield., 


Wanted, small Dynamo, by good maker, about 40 
cne ower, Gerard's mane preferred, in exchange for small 


e Ee ter ERN, value £4; no rubbish.—Particulars, 
y A. Fairfield House, Warrington. 

Shin. Telescope O.G., in cell, 9in. mirror, wants re- 
5 Oin. Gregorian s speculum. —$, Stanley - road, Bali's 


n prom two 8 gallons and two ten gallons, 
ine suita ble Alf! ib or Varnish, cost 4s. 6d. and 
Pisaine, 220, 


pu sia Printer’s Frame and twelve cases, quite 
@ew, exchange, or 00e.—F rian mo, 220, High Holborn, W.C. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of 6d. 85 oe 16 words, and 6d. for every 
succeeding 

Motor 


Castings, materials for Electric Bells, 
es, Galv Tanometeri, Iatendty Oolls, Mierophones.— Ke 


— and Oo., B 
e Wire Table, » showing 1855 weight, 


correct to ten begged Ohu, fg F 
— oL 


9 — Influence Machine. Sole Manufac- 
of Improved Pattern. Numerous testimonials ae to 
— ef eney.— Eno, MDI, and Co., Bristol. 


—— ET fortinpret end 


Write f i 
Meken ery areae e ee 


Trouser Lengths, 5s. each. Cheap Cloth for Ladies’ 
Dresses, Manties, Boye’ Suits.—Hawitr, 37, Winfield Mount, 
Leeds. Patterns free. 
8 20 De 10,D Deans 
Dato t Bells, 441 
. 


3 Apparatus. — Catalo 8 
posted BOW Houma, ‘Lothian-street, Por 


Manchester.—Electric 
uction Coils, 8s.—MILLAR, 


Photographio Ap Apparatus and Chemicals for 
mateurs. bg ry new illustrated catalogue, post 
. Hun, Lothian- street, Edinburgh. 


Mica, otherwise Talc.—RICHARD BAKER & Oo., 9, 
Mincing-lane, London. 


New Illustrated Price List of Sorews, Bolts, and 


Nors for Model Work, drawn to actual size, sent on receipt of 


etamp.—Moaais Conan, 132, Kirkgate, 


Gas, compressed in cylinders, handiest and 


safest for ees —Cranason, Compressed Gas Chemist, Bart- 
(ett’s-buildings, 


Oxygen Gas, compressed into iron 9 liquid 
nitrous oxide and 3 acid.—Oranxson, Com — . 


gen Gas, compressed into iron bottles: prices 


on ap tion.—O.arxson, 28, Bar tlett 'e-balldings, Holborn, B. 0. 
Astronomical Teles of all kinds and Apparatus 
er Fittings made by A. OLanxson, 39, Bartlett’ s- buildings. 


Byepieces.—Huyghenian of an wer to fit an 
. each. gun D Diagonals, £1. Pear Diagonals, 30s. 7 


Astronomical Telesco loscopes, second-hand, by best 
makers.—Ciaxkoon, 28, Bartlett’s-duildings, Holborn, B.C. 


“Warne's Sheet Metal Worker” tobe sold, 
cheap, covers soiled.—94, St. Augustine’s-road, Camden-square. 


Piles.—Worst cases cured first application. Indian 
Ointment, sent 13 stamps.—Tuomas PAIN IMM, St. Helen's, Auck- 
lanå, Durham. 


Harness Oil, or for Caps of Wheels, 3s. 6d. per 
gallon.—PinnsL Baorunas, 214, Whitechapel-road, Lendon. 


Bamboo Fishing Rods, 10 or 6- joint, 1s., 15 feet; 
§-joint, did., carriage 3d —Baistow and Co., H 


Tic. — This excruciating agony co e cured by 
Tuomas Patuun’s new remedy, and health strength resto 
13 stampe. — 8t. Helen's, Auc and, Durham 


one we get Heat from the Sun P No! Every 
terested in science should read this little work. By R. 
Hamphreye Poet free, Ii stamps.—11, Cambria-street, Fulham, 


f Oile.—Lard and Olive Oils 


eres 9 ou substitute for). 
rmation. .J. 
Lii i p for reply 


, 6, Hamlet- 


Reliable 
t, Bootle, 


Old Scientific Instruments, Broken Model En- 
Bead particulars 26 H. 7. rn ee tenequeriap, ko., 
who makes this class of work A epectality” theo ae 


aut Qrmilion, best, 28. 4d. gr .—PINNELL BROTHERS, 
14, Whitechapel-road, London. B. 


822 5 ngine Oil Oil l (bat), 2s. 6d. gallon.—PINNELL 

Lathes. Lathes. Cheap and good. Satisfaction 
Snaranteed. List two stampe. Best make.—Hozinson, Catherine- 
street, Sheffield. 


Gas En 


two- 
In good wor a 


cost £35 ; ores’ Price, £16. 
order. Box 


» Northallerton 


Fretwork.—Catalogue of every regulai; with 600 
illustrations, free for 6 stamps.—Hazezar Baos., Settle, Yorhs. 


sa ia Lite ita ‘cage Opera and 1 5 cen from 
ste, — A 
H T e ee himig ee ancan's Depot, 53, 


Tudsbury and Sons’ Improved “ 1 ” Wims- 


mvnet Macuins, with their new Compound Ebonite Plates. 
Edwinstowe, Newark. * 


Model Steamboats, post free 9d., Is. » Is. 3d., 1s. 8d. 
1s. 114. Not approved money returned.—see be 


Batteries.—Bunsen’s, Daniell’s, 5 Is. each, 
115 box, post free, le. 6d.—G. Haitzy, Novelty Stores, Seaforth, 


Ser Dance Music for any instrament, post free, 
7d.—Bnown, Musio-seiier, 1, Grahame-street, Lei 


Planin 
Crisco, 18, Belinds-street, Hunslet, Leeds. 


For Model Work (wheel-cutting in brass only); also 


Boring, Turning. ana Screw-Cutting.—C.insoo, as above. 


Violin for sale, magnificent solo tone, perfect preserva- 
tion, labelled Antonius 5 1690,” with case and bow, 
approval with ples- 


suit lady or gentleman; cash needed: 
sure. — Mr. Fron ze, 50, e Cierken well. 


Planing Machine, 36 in. by 12in. by 12in. Patterns 
and over 2 cwt. castings, 556.—N., ee versace, Grantham. 


Sin. centre, 4ft. bed, fron Lathe, by Munro, division 
plate. slide rest, oval and eccentric chuck combined, several cup 
ls, &c., good as new: 


ehucks. catch plate, numerous tools, dril 
cost mages price £35.—Seen 


dy appointment, Batcx, 4l, Poland- 
street 


Fishing Bait.— Red Ching.“ This celebrated 


Chinese ban received first prise in Fisheries Exhibition. Will 
keep for years, Salt and fresh water fish attracted froma long 
distanco in large numbers by its pecullar odour and colour, take 
the bait voraciously. One packet will take bushels of fish.— 
Post paid, le. 34.—Agent, Dr. Evans, Importer, Shirley, South- 
amp 


Gas Engine for sale.—One of Barker's Patent 
Universal J h p. horizontal Gas Engines, wn all their latest 
improvements, including water tank. gas baga, all pipes and 
fittings. as good as new, been very little used, price .J. K., 
1, Arthur street West. 


Household 


55 Rold dy the manufacturer in Id. and 6d. 


Ohlorody ne,. Hop Bitters, Fruit Salt, Blue-black, Jet 
Black, Waterproof Inks, Recipe, 7d. Three 13d. —BSran ier, 119, 
Manchester-road, Poplar. 


For sale, powerful Slide- Valve Engine, vertical 
cylinder, 11 bore by 3in —E. B., 16, Broadway, London Fields. 


Mirror Galvanometer, 1,900w., 35s, Polarised 
Relay, 260 w., 15s. Rheostat, 21w., 10s. 6d. All new. Photo. 6d. 
alt Ixczx r, 57, Princess terrace, Regent's Park, London. Letters 

y. 

Incandescent Lamps, 20 candle-power, To clear 


stock we are offering at 24. 6d. each, less discount.—Kinstic 
Enoic:nagainoa Co., $9, Saint Martin’ a ia ne, W. C. 


3jin. Astronomical Telescope, finder, 3 oye- 
pieces, manerio garden stand, £14.—44, Hazlewood-road, 
ames street, Walthamstow. 


Force Pumps for testing model boilers, all brass, 58. 
1 28.—LI ICR, South View, Hayfield, Stockport 


Bicycle, 48in. . Machinists’ Co., very little 
used, price £4.—As be 


Cunningham's Patent Ornamental Wood and 
Marat Curtino Macuine and DriLLiING Apraratcs, combining 
fret and circular saws and ornamental drills, £6.—As below. 


Metal Planing Machine, to plane a surface 13in. 
dy llin. by llin., hand or power, £10 10s.—As below. 


Change Wheels for 6in. Lathe, full set, quite new, 
the property of amateur.—Inquiries, stamped envelope, L. Staw- 
ssLL, 16, Hardy-street, Maidstone. 


“ English Mechanic,” 1881, four numbers missing, 
unbound, go 12 2 condition, 2s. ; also ‘ : Photographic News,’ 1683, 
complete, és, 6¢.—Baansrr, I, Newhall-street, Dudley. 


To Chemists and Aerated Water Manufac- 
TURERS.—Pure expressed Lemon Juice, three shillings per gallon. 
—J. Msapows, Distiller and Oordial Manufacturer, 44, Humber- 
stone-gate, Leicester. 


“English Mechanic,” Vols. XXII. to XL., un- 
bound, 40a. ; coet 80s.— W. Maron, 63, Gt. Stephen-street, Salford. 


£1 4s. buys 480 numbers English Mechanic.”— 
Apply, G. Srannes, 23, Sultan road, Landport, Portsmouth. 


Lathe Tool Holders, 3s. Tools, 4d. each. Much 
cheaper and handler than forged tools.—8. Bascuino, Mareham- 
le-Fen, Boston. 


Gas Engines, 1, 2, and 4-man, simple, good, and 
cheap. Numerous references. Guaranteed.—Ectie Burrsn- 
worrn, Rochdale. 


A Treatise on the Manufacture and Medical Value of 
5 12 stamps, — R. Lawrence, 63, Aitkenhead - road, 
asgow 


“ Knowle 


©,” Nos. 1 to 170, with star maps, two 
volumes bound.— 


anson; Coatham, Redcar. 


Dynamo, 30 c.-p., shunt, jack-in-box, speed flywheel, 
six sep: lamps, on base, warranted to fully light the six lamps; 
price, all complete, £4 108. Come and see it work.— H. Jonze. 


Dynamo, Jones's patent H, warranted to give at 


1,500 35 volte. 8 ampeè res; no dead points; splendid motor; 
price £5.—H. Jonas. 


Formulas Worked Out for winding Dynamos 
from 10 o.- p. 8 e.- p., 8 stamps each. -H. Jon 18. 


Jones's patent H: aa 5s. 5 
1 Bo Vas e en 


Dynamos, finished : e 8 C.-Py 30s. ; 9 16, 36s. : 7 20, 40s. 
90, 608. ; 70, 100s. each.—H. Jon ss. 


os for house lighting. — Jones's Patent 
Lam{nated Fields and Armatures, 5, (, and 7 lights, £6, £7, and £8 
each.—H. Jonna. 


Dynamo Machines Repaired. Moto with 

wire, Se. 6d.—H. Jonze, 48, High-stieet, Lambeth, 8 . 
New Time. —Alter your Clooks and A Twelve 

Sets of figures, with instructions, 6d.— WassLar, Preston. 


Water Motors, for sewing machines, organettes, 
window advertisements, 32s., 42s. List one stamp.— WIIWIIIũ. 


Fan Castings.—Improved Registered Designs; sete 
din., 3s. ; 6in., 40, ; uin., 6s. Drawings, 4d.—Wuseteza, Bogineer. 


. ater Motors.—Complete one horse-power, £9. 
f, 46; Quarter, £4; Bighth, £3.—Tmomas Wussisnr, Preston. 


Ta Leaves.—The best, safest, and cheapest stimu- 
ans, Consignment vf choice quality just received —Maaxe and 


Coca.—Sample packet, with medical and scientific 
opinions. 13. stamps.—Maaxe aud Co., 17, Newcastle-strect, 
Farringdon-street, E.C. 


Steel Wame Stamps, 3d. per letter. Figures (set), 
78. 4d. Letters, 6s. 6d, per post.—E. F. Batuwin, Robinswo 
hill, Gloucester. 


Model Steam Engines, made or repaired, separate 
parte ntted up, boilers Made to order; sete of castings of every 
deacription.— rcas and Davizs, 21, Charles-street, Hattun 
Garden, London. 


far ead Barger Bill Heads, 13. 3d.; 100 Business 
aee e a le. 3d. Larger quantities great reduction —Baooxs and Co., 
erham 


„not exceeding 10in. by 10in. by 8in.—B. W. 


g, 20 colours, cheap, cleanly, and 

Bisckiey: 
gross, 7s. and 43s, Sample 2 or7 stampa.— T. E. Hor rx, ley, 
Manchester. 


Electric Indicators, Bell, &c., royal letters i patent. 
5 Works, 27, Penton- place, Fenton ville-hill. 


Electric, Pendulum, or Drop Movements, 248. 1 
doz. Handsome Circular Siu. Bell, 44 mahogany French po 
base, 5s.—Above. 


Lathe, &c., for sale, £3. Can be seen any evening.— 
Hits, 63, Monnow- road, Bermondsey. 


Amateur’s Depot for Electrical, Mechanical 
Scientific. and other r Also all Fretwork neces- 
earles.- lll, Paddington, Liverpool. 


Models Made for Inventors, Lecturers, also of 
Buildings, &c..in ancient light questions, and other purposes. 
Cunas. A A. Baanss, III, Paddington, Liverpool. 


8ft. brass Astro. aleo 51 o.-g., no stand, E8.— 
., 211, Ball's Pond- road 

A good 4th Objective, by Swift and Son, angle 150, 
with adjustment ; i pres £&3.—BauurL Torrina, Bellvue, 
Southgate-road, Wood d 


Incandescent acon Lamps, low srestatance, 
3s. each. Fairy Lamps, 3e. 6d. Platinum Laie: ls. 3d „ post free. 
Tops, 14, Wentworth-road, Manor Park, Essex. 


Galvanometers, 28. 6d. Ditto Delicate Astatic, 56. 
pire 55 with glass shade, 10s. Am- meten, 5s. Volt - 
meters, 


Wheatstone’s Bridges, 5s. Standard Ohms, 28. 6d. 
pranderd Daniell’s Cells, Ia bux, for exact measurement, 53. each 
—Borrons. 


Wimehurst’s 12in. Glass Plates, fitted with 
spindles ready for mounting, 6s. per pair.—Herrons, Carshalton. 


Dynamo, hand, second-hand, £2; will light 5 candle 
Swan Lamps, &c.—8. Horrons, Stanley-road, Carshaiton. 


Boiler, vertical, 1-horse, £6. Engine, £3; in excellent 
order.—79, Dudiey-road, West Bromwich. 


Batteries. To the Trade. Pint Bunsen's, Daniell’s, 
Bichromate. $s. dosen: other sises in propertion.—See below. : 


Electro-Motors, 14s., 24s., and 75s. doz. List free. 
J. Hanke and son, peaforth, Liverpool. 


To be disposed of, Watchmaker and Jeweller's 
phd sand or fall particulars, apply to Roasars, 31, High- 
6tree 0 


Last 66 parts of English Mechanio,” quite clean, 
and four parts oi Amateur Work; lot, 6s. 6d. - As Above. 

Thorough good Rack English Lever, in firat- class 
order, heavy cases, EZ 5s. Approval depoait.— As above. 


The Victor Vacuum Engine, cheaper in first cost 
and working than steam or gas engises.—Helow. 


Prices from £15 upwards. All particulars from the 
Victor Enotmaxaing Comranr, Liverpool. 


To Amateurs.—Bankrupt Stock of Tools of all kinds 
at less than half usual prices.—Below. 


New Vertical Boiler, 30 inches high, to “Invicta's ” 
Specification ; internal firebox, with all fittings, complete; cost 
£23. Price £123.—Victor ENOInBERING Comrany, Liverpool. 


Reading the Hand.—A Chart with full particulars, 
7d.— H. Dras, 21, North-street, Taunton. 


ene Se eee scopic Ob. Objects.—Very fine Volvox Globator, 
8 Manxuam, 119, West wood-atreet. P 


Hand Sewing Machine, The While” ae new, 
cost £4; price £2.—W. Gooprzar, New-road, Bpaldi 


Electric Lightis .—Fifteen Copper 8 Cella, 
trough pattern, 16 by ret-class condition, including sincs ; 
also 40ib. Copper O y £8; a bargain; packed.— UDSON, 
Battle, Sussex. 


Model Engine Castings, best and cheapest. See 
list seme) and compare.—Woop, Dalley-street, Broughton, 
Manchester 


Lady's solid Gold Watch, gold dial and handsomely 
engraved, perfect timist, 31s. 6d. Genuine dargaln.— Below. 
Gent's size Watch. with seconds, perfect condition, 
18 bs. 6d. has it; bargain.—C. Maasron, 73, Allhallowgate, 
ipon. 


Selenites, Red and Green, Blue and Yellow, 1s. each, 
post free.—G. Sconau and Co., Bradford. 


Micrometers, divided into hundreds and thousands 
of an inch, 3s. Id. post free.—scoaak and Oo., Opticians. 


Camera Finder, for keeping the object in the 
centre of the field, 7s. 9a., post free.—scorzam and Co., Bradford. 


Oanary Medium, perfectly ae for all dry plates» 
d. sheet, tree.— Sconam an. Co., Bradford. 


Pocket Coiland Battery, in mahogany, box, and 
ake: wita full instructions, complete. Sample, is. éd. carriage 


Electric Motor and Battery, in glass iar, com- 
lete. ampie, Is. me Trade supplied.—. ’ Jonns, 98 Packing- 
Satie ndon, N 


7in. by bin. Po rtrait Camera and Lens, com- 
pete: mi Faoss dark alide, 168. -O. Warusn, 3, Middlegate-street, 


armouts 

anio Machine, dial, 2 bells, switch, 4 handles, 
with box completa, price £6; photo., 6d.—Jacoz Tars, Bibeide, 
Couper-iane, vid Newcastle- -on- 0. 


Vertical ‘Slide-Valve Engine, cylinder brass, with 
brass bearings, lin. bore by 2}1n. stroke ; woe er 3 13}in 
tin, pig piping and taps complete.—A. R. W ” broke erect, 


One Ebony Brace. new, brass-platod, and 3 dozen bits, 
priant cost 8 will take 188.—WiraID Barra, Hull Foot, 
effield. 


Tricycle, Royal Mail, rear steerer, ball bearings to all 
wheels, good condition, £6 6e.—Jacoa, 1, Landseer- road, Bow, B. 


Mesmerism.—Complete written instructions. Suc- 
cess guaranteed. Fer, 2s. 64.—Prorseesorn, 22, Clarendon- road. 
Anfield, Liverpool. 


Rubber Stamps. —Your Name, Business, and 
Adoress in fall for ls. 64.—F. Hararson, ba, South well-etreet, 
Liverpool, 8. 


Over 200 Nos.“ English Mechanio,” dating from 
1871 to 18884, 10s.—R. F., 91, Tabard-street, London, S. E. 


“English Mechanic,” Vols. XXVII. to XXXIII., 
clean, N 48. ench.— L., 26, Palaoe- road, Upper Nor wood. 


Dr. James's Compound Quinine Bitters are 
the most effectual of al! medicines for debility, ger vouenesa, &e. 


Send 1s. 21 in. in stamps to J. R. James, Cardigan, and 
aromatic stomachic bitters. 


receive by post this valuable 


VI. 


Boiler. 6 H.-P. vertical, with 2 


with mountinge.— Low, Wallis road » Hackney Wick. 


Eagine. 2)-horse oscillating, 
very strong cheap.—Lows, Wailie-road, Hackuey Wiek. 


Pumps.—One pair sin. double action, 
guides, crank, &c.. complete. Tangyve;, apecial 
cylinders, No. 8 Double-ectinn Vauxhall Don 
Lows, Wa'lis-road, Hackney Wick. 


Rubber Belt, 3 ply, 125 feet 
cheap.—Lowe, Wallis-road, Hackney Wick. 


’ Pulveriser, Lucop's B size, and Crushing Machine, 


Mote’s ; both quite new. Low, Wailis- road. Hackney Wick. 


Forges, portable, quite new, circular and square, from 


50s. each; bargains.—Lowe, Wallis-road, Hackney Wick. 


To the Readers of the “ English Mechanic.” 
—Mr. William Bundy begs to inform hia fel low-readers that, after 


noting all the principal improvements in the mechine-tool line 
for the past ten years, he has recentl 
the manufactare and sale of improve 


finished several lathes, planing and drilling machines 
is'willing to sell at extremely low 


cluded, and no skill or labour has been spared in the finfish and 
material. Full particulars and drawings direct from 3 protograph; 
and a guaranteed representation of the article quoate 


on the condition that itis subject to returnal if unsatisfactory. 
The chief features of improvements in lathes are the headstockhs, 
the treadie, the slide-rert, and the change-wheels. Great atten- 
tion is paid 

Rests, Headstocks, Reds, &c., and 
for Joiners’, Carpenters’, Smitha’, 
hardware, brassfounary, &., & 


transactions. Correspondence invited.—Lo 
samples may be seen, 62, Holborn Viaduct, London. 


Lathe, Sin. centre, bft. bed, screw-cutting, 
new, cheap.— W. Bunpr, 62, Holborn Viaduct, London. 


Dark Slides, double mahogany or walnut, best make, 


d-plates, 4s, ; §-plate, 7s, 6d. ; 
Priuting Frames, 
70. 6d. per dozen ; $, 128. per dozen; 1-1, 18s. per dozen. 


Carte Camera, Lens, walnut Dark Slide, with 
chemicals, dry plates, printing 
complete, 21s. 


Tourist Printing Frames, 


Se per dozen.—F. Me paz, I, Naae-road, 


whole-plates, 128. 6d. 


ood-yreen. 


Locomotive Photographs, G. N. Ry., 664; Mid- 
G. E. Ry.. compound ; specimen carte and list, 6 


land, 1539; G. E. 
stampe. — P. Moons, I, Naas-road, Wood-green, N. 

Pulley Blooks, pair 4in. 
sheaves, price 168.—Axzs, 79, Grange Walk, Bermondeey. 


Universal Trade and Amateur Supply.—Lecture 
requisites ; light, heat, air, water, Feclory, engineering, chemistry, 


photography, &c. Wholesale an export.—GCarTATZI. 


Frictional and Induction Machines, 
Cylinders, Stands, Condactors, 
ture Accessories. 


Plates 


Coils.—Experimental, Resistance, Medical, Dynamo, 
Bell, ‘Telegraph, Galvancmeter, and for every other purpose; 


matchless cheapness. 


Batteries.—Thousands of 
lighting and experimenting. and medical. 
convenient, durable, and economical. 


Telegraphs, Bells, Indicators, 
Keys,and hundred accessories. : 


Optics.—Noted house for chea 
scopes, Polariscopes, 
Lucida, Obecura, Polyramas, and 


Lenses, Prisms, cula, Object-Glasses, 


Finders, Cells, Tubing @, Hooks, Joints 
Tools, &e. s i , 


Photography.—Immense quantity of new and old 
apparatus, very cheap. Pocket Microphoto sets, 60s. Lancaster's 


three-quarter price. Camera, with 9 lenses. _ 


Lenses.—Ross, palmare, fine foreign, good Stands, 
& Presses ocussing Glasses, 


Printing Materials, Gas Ro ; 
Negatives, exceptionally cheap. 


Machinery.—Good Lathes, Litho, Printing, Stam 


ing Presses, Platting Mill Wheel-cutting Engin wiss Man- 
drels, Wire Covering Machines. ES 


Micrometer, Diffraction, 


Rulin 
Blide te, Cen g Chucks, 


E Clock and watchmaker s Tools, Clock Move- 


Screws, Parts, Fittings, for Models of all kinds. 


Grating, 


Model Engines to 2 H.-P. Immense number of 
Cylinders, Gauges, W heels, 


I. 2. Sin. stroke ones; 
Qvcks, Pumps, Boats. 


Chemistry.—Fittings-up of complete 
Copper Troughs, Gasholders, Stille, Baths, 
ancee, 1-2 thirds price. 


Catalogues, 3d. 
EBxcha 
Museum. 


Battery, Bichromate, new, double 
Usation In cells. 561b, lots, 43d. per 1b. —R. A. 


Bichromate. perfectly soluble in cold water, 10 per 
cent. higner electrical efficiency than potash. 71b. dam ple, 7d. Id. 


Patent Electro- Motors. Patent Primary Batteries, 


atent Lamp Holders.—LII'Ss Stand, 1368 , 
tions Exhibition. , East Arcade, Inven 


Chaster's Eleotro- Motor Castings, 38. 6d. set. 
As described in B. M.,“ 1026, 1037, 1029, and pes A Los. 


Patent Primary Battery for above or 5 incandescent 
lamps £3 108.-R A. Les, Ne, High Holborn, London, W. C. 


Patents, Desi s, Trade Marks. Notice.— 


Ake Brvvexeon, Th le’ 
London, WC. ple Patent Agent, 2u, High Holborn, 


Incandescent Lamps (carbon), 2 to 8 candle- 
power, 28. 6u. Trade supplied. Swan's 20 ae 4s. 6d.—Paraicr, 


Arc Lamps, several second-hand, £2each. Powerful 
Motor or Dynamu, £3 i ditto, superior, £4 10s. Clearing out. 


Air Pump, bouble-barrel, rack, massive brass fittings, 
on Spanish mahugany ; cest £3 ; price £3 100.—Paraicx. 


gth spark Coil, 8s. Cylinder Electric Machine, 5s. 
Engine Castings, half-horee, 10s., partly finished.—Below. 


Cornet and Box, 10s. Dark Room and Feet, 58.—H. 
HowzIT, 1, Hik n- street, Peckham, London. 


good Boilers, 


Laboratories, 
Porcelain. Many 


Caplatsi, Science Depot, Hire and 
» Chenies-street, Tottenham-court-read, near British 


salt. No crystal- 
Lss. 


cross tnbes ; 6 H.-P, 
Multitubular, suitable for launch, both in good working oi der, 


with pum», flywheel, 


with slings, 
Ain. by Sain. 
ey, bargilns.— 


by 184 inches wide, 


concluded to commence 
tools and machinery under 
the style of William Bundy and Companr. He has hg 
whic e 
Prices. The quality of the 
Roads is simply the port as all possible improvements are in- 


for will ba 
gladly sent on application. Every tool sent out will be despatched 


to Lathe Parts, Accessories, Ke, such as Chucks, 
also other machine parte. 
Special Machinery made to order at a minimum charge. Orders 
and other tools. as well as 
C., will receive special attention. 
In conc usion, prices will be as low, or lower, than the chea est, 
whilst strict attention and personal supervision Will mark all 
ndon office, where 


treadle, 


polished pine, best make. 3. 


materials, printing frame, &c., 


-plate, polished pine, 


double and treble, brass 


Glass and Vulcanite, hundreds of 


most approved forms for 
Our own, the most 


Phonographs, 
Dynamos, Motors, Arcand Incandescent Lamps, Leads, Switches, 


oaae Telescopes, Micro- 
pectroscopes, raphosco Came 
their par-. ji 


Eyepiece 
Optical Palase’ 


Engravers’ 
wie a mastaren and Lapidary’s Lathes, various 


small and large Clock wheels, Springs, 


ENGLISH MEOHANIO AND WORLD OF SCIENCE, 
E 


“English Mechanic.”—Any back numbers 3d. 
each, free; Volumes, 3s., tree.—8 La DEN, 33, Cank -street, Leicester. 


“English Mechanic,” Vols. I. to XXX., 12 vols. 
good condition ; 


bound. ls. 6a. exch volume. including birding, 
any offer.— M. N., 79, Mare-street, Bethnal- green. 


Illustrated List of Electrical 
— PATRICK and Suns, 529, King's- road, Chelsea, B. W. 


compact ; complete Castings, 43s. Drawing. 
A. Doaainotom, West Gorton, Manchester. 


Half horse-power Horizontal or 
Castinwos, ports in cylinder, 
Dunrzinarton, West Gorton, Manchester. 


Launch Engine Castings, 

60s. ; bin., 703. 

Manchester, 
Bench Drilling Machine. Castings, 3s. 


Manchester. 


Binotox, West Gorton, Manch 


A. Doaainotonm, West Gorton, Manchester. 


A. Doarinaron, West Gorton, Manchester. 
Horizontal Engine, cylinder lin. by 2in! 


6s. Working Drawing. 13 stamps.—A. Doaaincron, 
ton, Manchester, 


perfect model. Castings, lus. Drawin 


. 2R. 6d. Litho, 3a 
A. Donatnorom, West Gorton, Mane 


ester.. 


Test Pump 
20. 6d 0 
chester. 


poses. Castings. lis, Working Drawing, 


44 atamps.—A. 
Rinotron, West Gorton, Manchester. 


poesible prices consistent with good materia 
—A Donainaron, West Gorton, Manchester. 


Situations. 


at present engaged in optical trade.—addr 


99, 
Wandsworth Common, 8. W. ii 


Addresses. 


for some years.. Izsorson, 98. W hitefield-street, W. 


I want the address of Mr. Charles Groombridge, who 
414, on Aérial Navigation. 


wrote the Letter No. 24.466, on page 
Acazar Hammon, Bondgate-green, Ripon. 


Wanted, to communicate (letters only) re Manufacture 
of two valuable Articles of Food.—Crrusa, care of Mr. Meaby, 


hard-street, Katesgrove-lane, Rea 


Wanted. 
Agents Wanted.—Morgan's celebrated Improved Scale 
Preven Compound. Nothing better or cheaper.—W. H. 


Moroan, Engineer, Gloucester. 


Old Microscopes.—Send rough sketch, with dimensions, 
ent-street, 


olez, for Watch work.— 


state, and price, to 
London, W. 


Wanted, Drilling Tool, by 
Address, J auns Becr, Old Court 


Negatives (good amateur), 
and 4-plate.—Desc:iption and pnce to Rrpaa,,Matiock Bath. 


NMT. Junior, , Reg 


all, Oodmanchester, Hunts. 


Back-geared Lathe Heads and Slide-rest wanted.—Parti- 
culars and price, Jas. Hopson, Westmorland-lane, Newcastle- 


on-Tyne. 


— — ———— — 
è 9 0 TOBAOCOONISTS COMMENCING. 
An Illustrated Guide ie Pages), HOW TO OOM- 

7 So. 8 N Y, 8 H. 3 
London. Wholesale and Export Only Telephone No. 754), 


(5. BIRCH AND CO., BLOOM STREET 


TOOL WORKS, 
Manufacturers of Hieu-el a6 Amateur 


Plening Machines. — 
de dex d, oon 


tstan tre ? 
p MEDALLION TERNING 1 o 
A ucks an rnamen urning 
Bride en WHEEL CUTTING, Cireular an 
Dividing and Drilling. ENGRAyERS’ RULING and ROUTING 
MACH mateurs supplied with Materials; Castings 
in Cast or Malleable Iron, Phosphor Brense, Guametal, and 8 
Hard Woods nee in stock. 
Sole Authorised Makers fAmateurs' Tools Invented by Mr. Jesse Lowe, 


poe YOUR OWN PRINTING !—The 


“ OPTIMUS ” PRINTING PRESS prints equal to any 
trade machine. Anyone can use it. Press, , and Aoccesso- 
ries, 20s. Testimonials and specimens of work, one stamp.—A. 
HERBERT. 134. Rridport-place. Hoxton. London. N. 


HARMONIUM and AMERICA 


ORGAN FITTINGR of every description; aleo Wood and 
Metal Pipes, Small Work. Ko. Esteve’s and Turban's celebrated 
reeds voiced and unvoiced; keys, pans, Ac, Ke. Trade supplied 
with Harmonitums and Organs. t, stamp.—W. HANDS and 


CO.. Organ Builders. Bedford. 
: — 
liO SHOKING and JOBBING SMITHS. 
—WANTED, fora Gentieman’s Bata te, a first-rate SHORE- 
ING SMITH. competent for horses of all kinds, and to execute 
general repairs.— Apply. stating age, married or single, wages 
expected. with references, to Mr. JOHN TUDOR, Marlow, Bucks. 


READY SHORTLY, 
HANDSOMELY BOUND IN CLOTH, 
VOL XLVII. 


OF THE 


BUILDING NEWS, 


PRICE TWELVE SHILLINGS. 


Order at one of any bookseller, as only a limited number 
are bound up, 


Apparatus, 2 stamps. 


The Amateur's and Dentist's Gag Engine. Simple and 
o, 3 stamps. 


Vertical Engine 
128. 6d. Drawing, 18 stamps.—A. 


3in. cylinder, 26s. ; 4in., 
tho, 3 etamps.—A. Dosis rox, West Gorton, 


9d. 
Forgings, 38. Drawing, 8 stampe.—A. Doarixatos, West Gorton, 


No. 2 Drilling Machine, self-acting feed motion. 
Castiogs, 7a. 6d. Forgings, 5s. Drawings, Is stampe, —A. DoR- 
ester. 


Ain. Fan Castings, 3s. per set. Drawing, 4 stamps. 
4-jaw Chuck Castings, plate Gin. diam., 3s. per set. 


Castings, 
West Gor- 


Model Compound Condensing Marine Screw En ine, 
ps. 


3in. back-geared Lathe. Castings, 148. 6d. Working 
Drawing, 15 stamps.- A. DORRINGTON, West Gorton, Manchester. 


for testing Model Boilers. Castings, 
Drawing, 6 stamps.—A. Doaainoron, West Gorton, Man- 


Rotary Pump, most useful for garden and lawn pur- 
OR- 


Dorrington’s Castings are i the lowest 
7 4e P. 


Scientific Instrument Maker seeks Situation as Assistant 
to scientific gentleman, in laboratory, or in any place of trust; 
orthcote-ruad, 


Cabinetmaker Wanted, used to small work, and who ean 


use the lathe ; one accustomed to electrical work preferred.— 
Apply. first by letter, stating wages, &c.,to Warsate ELECTRICAL 
Co., Walsall. 


Potato Cleaners.—I have been a maker of this article 


picturesque scenery, &c., 4 


JULY 24, 1885, 


Ilustrated 33 Plates and 
The work has been examined, 


practieally tested, and received 
special note of recommendation from the Gas Meter Maken 
Zinc Werke ‘and Tin-p'ate Workers. 


dlished ard sold by the Antag only. 
NOTE CHANGE OF ADDR 
. Price, hangsomely bound te este 0s 1 poet Wee N.W, 
ce me an ; ; 
P. O. O. made payable Post , Gamden-roed 


Price 28. 6d. cloth, with TEMS throughout. 
RACTICAL PROBLEMS AND LINES 
FOR WORKING DRAWINGS USEFUL IN THE WORK. 
SHOP. By ROBERT SCOTT BURN, C. E. 

There are numerous books on practical geometry for students 
and for schools, but a book containing In a smali compass the 
various practical applications of geometry, the technical require- 
ments ol. drawings and setting out work. the use of scales, the 
modes of enlarging maps and rectilinear figures, by means of arce 
or by ordinate lines, was wanted by a large class of artisans and 
spprenticesin the various trades who have no time nor opper- 
tunity to wade through systematic treatises." — Building News, 

Manchester; ABEL HEYWOOD and 80N: 
London: SIMPKIN MARSHALL and CO.; and all Booksellers, 


X AMPLES OF ENGINEERING 

ESTIMATES, COSTS, and ACCOUNTS.—A Guide to Bati. 

Mating, @c.. for the use o 8 Engineers and othera—For 
prospectus address, C. F. M., No. 1, Weet-hill, Huddersfield. 


Seventh Edition, price 64. 


ELF HELP TO NEW PATENT LAW. 


Also is, COLONIAL AND FOREIGN PATENT La Ws 
233 b 1 are Manchester 1 
e a . 
GEORGE DAVIES, O.J. iistablishod 1082. : 


INVENTO 
and post free. Oe: , Chancery- 
London. : 


Tel. Inst. F. A. (of more than miray years’ practical 
ence in Patent Mattie undertakes business coanected with 
BRITISH, LO. and FOREIGN PATENTS, and the 
=e ISTRATION OF DRSIGNS and TRADE 
a 
vuildings, 


4% FOR PATENTS, 3$, 
ATENTS.—W. P. THOMPSON and 


BOULT, Fels. Inst. P. A., 333 Holborn, Inden; Live- 
pool, Wm. P. Th peon and Oo 58, -street. , Manual of la- 
structions ” gratis: “ Patent Law in Plain gree 
Laws,” (d.: all countries, 28. 6d., free. 
New Patent Act 1883. ‘i The pi dat 

voa Ww run a risk stum 

o « A trustworthy guide to patemtees. Ie Macano. 


NEW PATENT LAW. — To 


Inventors.-General Patent Office. 


G. FT. REDFERN, 4, South-street . London ; also st 
Paris and Brussels. Provisional Protection, £$ as. French Patent, 
£7. Belgian, £3. Circular gratis. 


ATENTS.—Chemical, Mechanical, Elec- 

trical, General, Colonial, and Foreign. Price List free 

e Months’ Protection from £3 3s. ve com- 

mercial connection for introduction —F. M. ROGERS, F.C.8., 
A. 8. T. B., 31, Finsbury-pavement, E.O. 


K ĩðͤv ĩͤ v ee 
NVENTORS’ PATENT RIGHT 4880- 


OLATION (Limited.)—British, Foreign, and Colonial Patents 
obtained under competent Scientific and al advice., Designs 
and Trade Marks registered, Handbook 1 

AMBROSE MYALL, C. B., Manager. 
21, Cockspur-street, Lonaon. 8. W. 


PATENTS SECURED DAILY.—Please 


Note Addrees.—Provisional Patent, 50s.; Full Patent (4 
years), £9, drawings and fees incinded.—8. fl. BROM ; 


ritish and Foreign Patent and Registration Agent, 97, Newgate- 
street, London. sa 9 


ODELS OF EVERY DESCRIPTION 


for PATENTEES and others made to ecale or drawing. 

ofall kind. Estimates given. Best workmanship Far. 

5 G NGAR and DAVIES, 21, Oharles-street, Hatton i 
en, B.C. 


1 COILS, zin. Spark, 7s. 6d. 


Vacuum Tubes from le. 4d. Medieal fle from és. New 
-cell Bichromate 1 Motors, 
Parts and Materials at lowest ices. 
three stamps.—J. B. MEDLAND Bo London iter h 
South London Agent for LANCASTER'S PHOTO GOODS. 


ONE BOX OF CLARKE’ 


to eure all diseharges from 


either sex (acquired er constitutional), Gravel, and in the 
B Guaranteed free from Mereury. Sold in boxes, 4s. 64. 
each, by all Chemists and Patent Medieine Vendors out 


d 
for sixty stampe by the ors 
D GOUNTIES DRUG Sa 
Lincoln. Wholesale Agents, BARCLAY & BONS, Londen, 
all the Wholesale Houses. 


ELECTRIC LIGHT DYNAMOS, 


INCANDESCENT LAMPS, 
AND ALL REQUISITES. 


£290. Fifty. £45. One Hundred 
t £80. ong de 6d. 


MESSRS. OPPERMANN BROS., 


to announce that they have raised the eficiency of thelr 
3 Lampe te A WATTS PER CANDLE POWER, 
based on a Life of 1,000 Hours, and ha made arrangements 
for tacir manufacture in quantity have decided to 
Reduce the Price from 68. to La. Gd. each 

(DISCOUNT TO TRADB). 
Sampie sent free per post on receipt et Postal Order foe 2s. 64. 
SPECIALITY—S0 VOLT 9 0.-P. LAMPS. 


the world : er sent te any ad 
THE LINGOLN and MIDLAN 


Ten- light 


OPPEEMANN REOS., 


Brewhouse Y 172, St. John Street. 
Clerkenwell, E.O. 


Jury 31, 1888, 
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HISTORICAL NOTES ON THE 
CASSEGRAIN.—II. 


By DB. Royston PiGdOrr, F. R. S., M. A. 


The Great Southern Oassegrain. 


1 following resolution of the Council 
of the British Association displays the 
earliest efforts towards the construction of 
this great instrument: 

That it is expedient to proceed without 
delay with the establishment, in the Southern 
Hemisphere, of a telescope not inferior in 
power to a 3ft. reflector; and the President 
of the British Association, with the assist- 
ance of the following gentlemen, viz.: The 
Earl of Rosse, Dr. Robinson, Lord Wrottes- 


Sir D. Brewster, and E. J. Cooper, Esq. be 
requested to take such steps as they shall 
deem most desirable to carry out the pre- 
ceding resolution.” (This was read at the 
Council of the Royal Society, Nov. 22, 
1852.) The name of John Phillips was sub- 
sequently added, as also Sir John Herschel, 
Sir John Lubbock, and the Dean of Ely. 

Under these circumstances arose a volu- 
minous and, as it were, an all-round cor- 
respondence. Mr. Grubb, of Dublin, was 
intrusted with the execution of a Cassegrain 
telescope of 32ft. focal length and 4ft. 
diameter of mirror. It arrived safely about 
Jan., 1869. Mr. Robert Ellery acknow- 
ledged the safe receipt of all the apparatus, 
and incidentally remarks: ‘‘The specula are 
1 in thin coats of 3 i am ees sur- 

ap in good order.” It appears 
the . was made of shell-lac. The 
letter was dated Jan. 4, 1869. On Aug. 
13, 1869, he further states: 

“I am not satisfied with the performance 
of this great instrument, and I do not think 
the mirrors are at all perfect in figure; I 
have not yet seen anything like good defini- 
tion of a planet with the lowest power (220). 
Of course, we get plenty of light, even with 
the nebulæ, but no definition with bright 
objects.” 

To this damnatory opinion the Astronomer 
Royal for Ireland, who had designed and 
calculated all the details, laboriously replies 
to a member of the Council : 

Like you, I am much surprised. . . Itis 
fortunate Mr. Grubb put it in his contract 
that the telescope should be tried by the 
committee before he sent it from Dublin... 
It fully divided y* Andromedae. 

„Mr. Grubb’s command of figure is so 
great, that I am certain there may be other 
causes for this than any fault of the maker, 
or of the committee who passed it.“ 

Mr. Le Seur, who was in charge of the 
telescope “‘ out, says that the specula, by 
the advice of Mr. Lassell, were coated over 
with shellac varnish. 

The large speculum was originally 
attached to the tube in its varnished condi- 
tion; on the first favourable occasion it 
was taken down and unvarnished—a process 
which proved more troublesome than had 
been anticipated. The lac was very refrac- 
tory, and the difficulty of removal exagger- 
ated by the extreme heat then prevalent. 
After a process of solution in alcohol, 


„ mopping up” (sic) and washing with water 


frequently repeated, a large number of 
markings caused originally by the varnish 
brush were apparent, and the whole sur- 
face had a mealy appearance (!)® 

In spite of all these contretemps, it is 
written by a principal observer, ‘‘I never 
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once obtained with it what I should call 
moderately good definition. I tried it on 
Saturn many times, but could not get any 
detail whatever. The larger division on the 
ring was visible, but was never distinct. 
The mirror at first had a mealy yellow ap- 
pearance after the lac had been removed, 
which was thought to be.due to a little 
residual varnish. 

Why, then, did this great telescope at 
first fail in Australia, to realise the sanguine 
expectations of the committee ? The maker, 
and the committee’s deputation to Dublia, 
were both satisfied. Hear Mr. Howard 
Grubb: I cannot understand Mr. Le Seur 
that the method employed... could not be 
supposed to have any deleterious effects on 
the polish, after stating that it was im- 
practicable to remove entirely the shellac 
coating, the surface being sticky in parts, 
and afterwards the speculum tarnished 
quickly. The process was radically bad, and 
the speculum was left in an unclean state. 
. . . After months of use at Dublin, the 
speculum exhibited no tarnish. . . There is 
abundant evidence to show that speculum 
(A) has become unfitted for present use, 
solely from injudicious treatment at Mel- 
bourne.” Then the committee selected to 
proceed to Dublin, after due inspection of 
Mr. Howard Grubb’s work, declared it. to be 
a masterpiece of engineering, and they were 
strongly impressed by the great convenience 
to the observer of the arrangements of the 
hour and polar distance circles. Now for the 
optical power : 
with powers of 220, 350, and 450 (all nega- 
tives. The committee (assembled at Dublin) 
found that the light even of large stars was 
collected into small, hard, and perfectly cir- 
cular discs free from rays, and though some 
diffused light® surrounded them, it was 
exactly concentric with the central discs. 
The 5th and 6th stars of the Trapezium of 
Orion were not only plainly seen, but were 
very bright; y Orionis was well shown, and 
the companion of y Andromede was clearly 
divided with the powers of 350 and 450, and 
the different tints of the components were 
evident. Uranus was well seen, but was 
surrounded with such a multitude of very 
minute stars that without access to the 
tables of his satellites it was impossible to 
know whether any of them were seen. t 


(To be continued.) 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—XIII. 
Photography. 


To is probably no group in the whole 
International Exhibition which shows so 
much progress in the last twenty-five years as 
that devoted to photcgraphy—always excepting 
electricity, which for special reasons has latterly 
shown extraordinary development. In photo- 
graphy the improvements and advances of the 
last quarter of a century have been great and 
varied ; but they represent the steady growth of 
an art which has persistently progressed since its 
discovery, rather than the leaps and bounds which 
electricity has recently made. Twenty-five years 
ago the wet-plate process was the only one 
known to those outside the circle of inventors 
and researchers ; nowadays dry plates are every- 
thing, especially to the amateur, and processes 
have multiplied almost with the years since Dr. 
Maddox, in 1871, published an account of his 
method of suspending or emulsifying silver 
bromide in gelatine, and applying the prepara- 
tion to the glass plate instead of collodion. That 
process, strange to say, remained for about two 
years in a dormant state, when, in 1873, Mr. 
Burgess sold gelatine emulsion, and in the fol- 
lowing year Mr. Kennett published his method 
of obtaining the same result, and issued dry 


° The cause of this diffused light was subsequent! 
discovered and removed. 7 


+ On the 19th Feb., 1868, the committee assembled in 
Dublin had the advantage of Mr. Lassell's presence in 
the examination of Uranus with speculam (A). The 
very speculum afterwards so miserably deficient in 
Aus 


The telescope was tested | part 


lates. Four years after that Mr. C. Bennett 
1 that by keeping the gelatine contain- 
ing the silver salts liquefied at a low temperature 
for several days an extraordinary sensitiveness, 
to light was produced, and, as he gave the dis- 
covery to the world, progress in dry-plate work 
has been remarkable. Weare not, however, just 
now interested in a history of the modern pro- 
gress of photography; but the student will not 
fail to linger at the case containing the exhibits 
of the Photographic Society of Great Britain, 
for there are to be seen old pictures, the results 
produced by the earlier processes, old apparatus, 
and other objects which illustrate the pro- 
gress made in the art. Amongst. these 
is the view of Kew, taken by Nicé- 
phore Nièpce in 1827, and the original 
letter sent by him to the Royal Society in 
the same year. Here, also, are Talbotypes of 
1844, instantaneous views obtained from 1856- 
1865 by V. Blanchard with wet collodion ; 
carbon prints twenty years old by J. W. Swan ; 
Dr. Maddox’s gelatino-bromide negatives of 
1871, and Col. Stuart Wortley’s early pro- 
ductions with uranium plates. The case also 
contains ee 8455 earlier 5 * 
a tus of Woodbury, one of the pioneers o 
thy ‘printing processes which have played so 
important a part in the illustration of modern 
books. The collection of photographs exhibited 
at the different stands, whether shown to illus- 
trate the merits of a process or the ad- 
vantages of using this or that piece of 
apparatus or special preparation, will be 
inspected with pleasure by both the amateur and 
the 5 for, as we need scarcely say, 
they are almost all first rate, and a jury of 
experts would be required to point out in what 
icular the products of any one process are 
superior to those of others. Apparatus is shown 
in considerable variety, but there is little that is 
so novel as to call for special comment, though 
many ingenious appliances deserve the attention 
of photographers, both professionals and 
anatua iho latter being a large and rapidly- 
increasing class, some of them quite capable of 
holding a position in the front ranks of the 
exponents of photographic art. Taking the 
stands in their numerical ọrder, we will point 
out some of the exhibits which appear to be 
specially worth notice, though we cannot pre- 
tend to exhaust even the comparatively small 
Group XXIX. Mr. Warnerke, ef Ohampionm- 
hill, DE shows the productions of sundry pro- 
cesses based on newly-discovered properties of 
gelatine emulsions, and his 1 on gelatine 
tissues leave little to be desired, except it is some 
special paper or other substance which will 
enable us to dispense with glass, in which 
direction, as will be seen from an article else- 
where, he has been making progress. Morgan 
and Kidd, of Richmond, Surrey, exhibit beautiful 
specimens of their method of working the 
elatino-bromide process for enlargements, as 
escribed at some length in No. 876, p. 417. Mr. 
A. A. Common, of Ealing, W., exhibits a series 
of astronomical photographs, including the cele- 
brated one of the great nebula in Orion, which is 
shown enlarged three times, and also seven times, 
from the original taken with his great Sft. silver- 
on-glass reflector and 37 minutes’ exposure. He 
shows also a collection of untouched negatives of 
various celestial objects, and a fine photo of the 
moon enlarged nine times. The smaller photo- 
ph of the Orion nebula is a very fine pro- 
uction, and is decidedly superior to that ob- 
tained by the late Prof. H. Draper. The latter, 
however, had to allow an exposure of over 100 
minutes, and the large stars were consequently 
much over-exposed. Mr. Common, too, has a 
larger instrument, and an aperture which will 
fake itself felt. No finer collection of astro- 
photographs is to be seen, though MM. Henry, 
of Paris, will, no doubt, soon make a considerable 
advance in this branch of the art. Mr. A. L. 
Henderson, of King William-street, E.C., ex- 
hibits fine specimens of ceramic enamels, and his 
machine for coating plates with emulsion. That 
is not shown complete, owing to want of space, 
but sufficient is there to give a good idea of its 
construction and method of working; and Mr. 
Henderson also exhibits his emulsion filter, 
washer, &c., which will enable those interested 
to compare his devices with other exhibits having 
similar objects. Mr. W. Middlemiss, of Thornton- 
road, Bradford, has several ingenious devices in 
the shape of light portable folding cameras, 
having long focus, reversing back, double swing 
back, and all requisite movements ; but in this 
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connection if may be as well to say that 5 a 

2 
lain the differences 
It must be 
sufficient to state that such well-known makers 
as G. Hare, Calthorpe- street, W. C.; Rouch and 
Oo., of the Strand; Swift and Son, Tottenham- 


no lack of apparatus, and that it is im 
without diagrams to e 
between the various exhibits. 


court-road, W.; F. W. Hart, Kingsland- 


green, E, and some others, show a varied col- 


0 5 ein oe Cochrane-street, 
. W., amon is photo ic a tus, ex- 
hibits a dask teat which ot iste Weight only 
121b. Sands and Hunter, of Cranbourn-street, 
W., besides cameras and shatters, exhibit a photo- 
graphic gun for 9 705 
objects (see p. 129, Vol. 


st of W ie neatly arranged in a box, 
with a y of printing appliances similarly 


pecked. Mr. | 
ottenham, exhibits a simple drop shutter, 


ebonite, a pin with chain attachment being pro- 
vided to hald : 


a flap shutter with a little counterpoise weight 
so that a slow, medium, or rapid movement can 
be obtained at pleasure. The London Stereo- 
scopic Company, Cheapside, havea fine exhibit 
of photographs, many of them taken by ama- 
téurs, and they aleo display their apparatus 
specially adapted for amateurs. Messrs. Green 
and Fuidge, of Stratford-on-Avon, exhibit their 
patent actinometer, which is in the shape and 
about the size of a watch, with seven tions 
of tint. The paper to be tested is placed in the 
instrument, and is acted upon through a 
perforated space in the dial. e tint ae 
In any observed time is thus com 
with the seven permanent tints on the di 
the exposure necessary for the given quality of 
paper and the character of the ig 
in a note-book. The brightest light will only 
print the seven tints in one minute, and a light 
printing less than one tint in the same time is 
too weak for photographic work; so that the 
scale of seven comparison tints is capable of 
meeting all requirements. The actincmeter is 
provided with a dark box, in which discs of 
sensitive paper can be kept ready for use. Mr. 
T. Farnell exhibits an adjustable instantaneous 
shutter attached to a camera, having the multi- 
lex back, which we illustrated in No. 961, and 
4s presumably, therefore, shown by Messrs. H. 
421 E. J. Dale, of apes ea E. O. Mr. B. J. 
Sayce, of Liverpool, exhibits a number of speci- 
mens made by Fant oan felts ide process oe 
the perfecting of which he so prominent a 
ai Nane of Hadie , Barnet, shows 


Ais: cag at ana in cam means of 


exhibit the Woodbury stanno , which 
we described on p. 511, No. 880. It consists in 


cme printing surface, 
the well-known process, and using 
as the reeipient of ink. Presses and plates are 
exhibited. Close by, the Woodhay ermanent 
Photographic Printing Company, of Ealing, W., 
exhibit the original Woodbury-type and carbon 
printing processes, with specimens of plates and 
presses ; and at the adjoining stand the Platino- 
Company give practical demonstrations of 

eir process at stated hours. Some of the work 
exhibited is very fine, and, as our readers know, 
the process is simple and rapid, while the pic- 
tures produced are Aoo paea for they 
are composed of metallico platin a substance 
which, 80 far as is known, is ectly unalter- 
able. The Paget Prize Plate Company exhibit 
pictures produced by their gelatino-bromide 
plates, including those remarkable views of 
yachtain motion, by G. West and Son, of Qos- 
port, which created some excitement when first 
shown. Mr. M. Auty, of Newcastle-on-Tyne, 
also exhibits two photos of lightning fiashes, 
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taken with these plates. Mr. J. W. Swan, 
Bromley, Kent, exhibits specimens of carbon 
rinting, or autotype, with models and examples ; 
illustrations of photo-mezzotint, also known as 
Woodbury-type,” photogravure, photo block- 
printing, the collodio-citro-chloride process, and 
gelatino-bromide process. Mr. Arnold Spiller, 
Canonbury, N., shows the products of sundry 
experiments with gelatino-chloride of silver 
transparencies, developed with hydroxylamine 
and various alkalies. At Mr. Hart's stand, men- 
tioned labove, a machine for using the magne- 
sium light is shown, accompanied by a portrait 
of the late G. W. Simpson, the first taken by the 
magnesium light at a public meeting (1864). 
Marion and Co., ef Soho-square, have à fine col- 
lection of apparatus, but make a specialty of- 
their gets for amateurs, which are sold at 
ices as low as 30s. for a real; working apparatus. 
heir miniature camera in metal, about the size of 
one’sthumb, which gives little pictures 1 fin. 
uare, is more than a curiosity, for the pictures 
obtained by it can be enlarged to cabinet size ina 
few minutes by the use of their Alpha paper. A 
fine specimen of Marion’s blue process, so useful 
in the reproduction of working drawings, is sure 
to attract attention. Mr. Bernstein, of Fin- 


adjustable to different latitudes from 0 to 708, 
The declination circle is 44in. diameter divided 
on brass, with vernier reading to 2 minutes of 
arc, adjustable hour circle jin. diameter 
divided on brass, with two sets of divisions a 
verniers reading to 30 seconds of time. Tangent 
screw motion in right ascension and slow motion 
in declination ; levels and all n means of. 
adjustment; brass c for holding telescope 
and strong oak stand with stretcher. 
The equatorial mounting, packed in pine case 
complete, as shown, is sold for £18 10s. g 
8 1 
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ASTRONOMICAL NOTES FOR;;: t 
AUGUST, 1886. 

The Sun. i i 

At Greenwich Mean Nogai 


| Day of Month. 
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borough-road, 8.W., exhibits specimens of h. „ „h. m. 4 

photopeinture, a new method of reproducing oil 1 0 65 46,68 41 108 
paintings to the original or any size, which 0 36 49 044-71. 
should be com with the exhibits of what is 11 0 9 399 20 27:49 
called Anglo-French Phote-nature and Helio- 16 0 37 11| 9 4010% 
chromy, No. 2, 725, hung on the N. wall of the 2 0 69 19| 9 59 63°02 
East Central Gallery, in a line with the music 0 16 44/10 19 36°79 
room. No name or address is appended to this | 31! 0 30 3010 39 18°55 
sae pana ae is 5 5 55 are . l 
graphs coloured without touching-up. there finding the Sidereal Timis st 
Gre many other pictures in the photographic | y Tar inn Noon af ang. other Station wil 
group which deserve high praise, notably those | » und on p. 355 of Vol XI. scott 
exhibited by Mr. J. P. Mayall, Park-lane P- : n 


Studio, W., including the enlargements from his 
series of ‘‘ artists at home; but we have not 
space to do more than mention the fact, although 
we must direct attention to Mr. Foxlee's exhibit, 
in which he shows, by a series of ee what 
he terms the ‘‘continuating” action of light in 
carbon prints, proving that the action 1s de- 
pendent upon moisture in the tissue, and 1s 
accelerated by heat. 


The signs of renewed great Solar Aotävity, 
which became so notable a month or two ago, 
have by no means subsided, and the student 
should lose no opportunity of exemining the 
Sun’s disc. l 33 ial 

The Hoon feyh 
Enters her Last Quarter at 9b. 55'3m. in 5 
evening of Augest 3rd, and is New 14 minutes 
after Noon on the 10th. She will enter her Firs 
Quarter at Ih. 46°8m. p.m. on the 17th, and be 
Full at öh. 25:2m. in the afternoon of the 2th. 


TORIAL MOUNTING. 


. W. WRAY, of North-hill, Highgate, 
whose name is familiar to all ers as 
that of one of our most reliable and intelligent 


Ve 


Souths, antl te 


a vef 
42°6 a.m . 
69°2 775 ty | 
57°4 pme sit 
100 „ 


ese guat 
The Moon will be in conjunction with Saturn 


a A i at 2 p. m. on the 7th; and with Mars an hour 


3 J later; with Jupiter at 2 a.m. on the 12th ; with 
Yt AN Ne BS | Mercury afterwards at 9 a.m. ; and with Venus 
, Ø lua oe lat Noon—all on the same dap 4 47 
; , . biel) lind 
í Ao i 44 114 „ . %% Yid 
N 8 „ Mercury 3 aM” 


Is an Evening Star during the eatire month; 
attaining his greatest ion east of the Sun 
(27° 21") at 3 a.m. on the 6th. About this time 
he may be seen after sunset over the W. by N. 
part of the horizon. His angular diameter in- 
creases from 7” on August lst to 10:6" by the 
31st, and by the middle of the month his oret- 
centic figure is very apparent in the telescope 


M 
en 1 
ji 


hi 
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makers of optical instruments, is just introdu- 
cing a remarkably cheap and handy universal 
equatorial mounting, which we illustrate. Itis 
arranged for telescopes from 3 to 3}in. aperture, 


Hence it will be seen that Mercury describes 
a somewhat pendulum-like path in Leo, starting 
from a point to the south east of p in thal om 


Jury: 3 1885! 


-dti 


h.m. 
3 32 a. m. Bright 
11 39 p. m. Dark 


20 B. A. C. 6292. 12 8 „ | Dark 
21 0 Sagittarii 12 36 „ | Dark 
26 67 Aquarii 5 9a.m.| Bright 


+8 48 p. m. N. N. W. 


} 


* Star setting. 


stellation. He will be twice in conjunction 
with Jupiter during the month : first at 9 p.m. 
on the 4th, and again at 11 a.m. on the 27th. He 
will further be in conjunction with Venus at 5 
p.m, on the 8th. 

a ö Venus 

Is an Evening Star too, and may be caught after 
sunset glittering above the horizon to the north 
of west at the beginning of August, and to the 
south of it towards the end of the month. In 
the telescope she presents the appearance of a 
pa bright gibbous disc, in ing in diameter 


m 11 on the Ist to 122” by the end of the 
month. 
Declination Souths. `: 
5 f h. m. 
11 41˙3 N. | 1 41°8 p.m 
9 21˙5 „ 1 45˙0 „ 
6 55˙7 „ 1 418 „ 
4 25˙4 % 1 503 „ 
1 62:0 ” 1 52:7 ” 
0 43:08. 1 6549 „ 
3 18°1 1 670 


- 
* 


` 


The path indicated by the above ephemeris 
commences at a point north-west of p Leonis, 
extends through the remaining more easterly 
part of that constellation, and terminates between 
2° to 3° to the south of y Virginis. Venus will 
be in conjunction with J upiter at 7 a.m. on the 
Gth; with Mercury (as stated above) at ö p.m. 
E i and with Uranus at 2 p.m. on the 


on The Night Sky 
Is, for the purposes of the observer, a perfect 


? 


m ä 


Mars, 
| f 


Cc. 


Saturn, 
1 Neptune 


being all so placed as to be inacessible for obser- 
vation with the telescope. 


1 Shooting Stars. 


On the nights from the 9th to the lith inclu- 
tive, watch should be kept for that most familiar 
of all showers of Shooting Stars—the ‘‘ Torehes ” 

“of Classical Themaly, the St. Lawrence's 
Tears,’ of the. old Irish Catholics, and the 
Perseids travelling in the orbit of Comet II. 
1862, of the modern meteoric astronomer. 
These August Meteors are notable for the trails 
they leave in the sky, 


Greenwich Mean Time of Southing of 
Nine of the Principal Fixed Stars on 
the Night of August. ist, 1885. 


Jupiter, Uranus, and 


Souths. 

Ophinchi h. m. = 
a i ee ee oo 8 47 9 6 p.m 
q Draoonis .. 4, «911 26-03, 
e gas ee 9 50 26°47 „ 
Adulis. . .. 10 17 26-95 „ 
tair ae ve ee „„ 11 2 22°66 77 
l Capricorn: 11 28 4856 „ 
a Cygni.. aa ii .. 11 64 34:77 „ 
a Cephei 8 oe .. 12 32 48°89 „ 
B Aquarii ee ee ee 12 42 26:20 77 


The method of finding the Greenwich Mean 
Time of Southing of either of the Stars in 
the above list for any other night in August, 
as also that of determining the local instant of 
its Transit at any other Station, will be found 
on p. 356 of Vol. XL, 


_ENGLISH MEOCHANIO AND WORLD OF Sn: "No. I, den 


t Stars have sot. 


agent to remove 
- | contained in them, 
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thick as convenient do apply with ‘a diu; and witi 
‘or spirit ae can be added with- 

out impairing the required thickness. Good results, 
. wever, be obtained with drying oils, spirit 
varnishes, gums, pastes, sizes, and gelatine! 
solutions of every descripti 5 
being varied to meot the object in 


— view or 

. h. m. „ |.  |the. nature of the article in hand. The 
169 |129 | 336a.m.| Dark | 214 | 174 |mode of applying the paint, varnish, or wash 
137 165 | 1235 p.m] Bright | 238 | 272 case. For example, it may be applied by a brash, 
81 115 fl 15 a.m. Bright 291 328 Jasin ordinary painting, or by dipping or steeping 

128 | 157 139 „ | Bright 256 291 |the article in the paint, isb, or wash; or & 
114 151 t6 9 „ Dark 286 325 block or type may be used to advantage, as in 
199 162 | calico-prin the like. For outdoor work, 
ox ‘ or wherever the surface illuminated is exposed te 


— 


A near approach. l 
l 
CUSWORTH’S FANORAMIC TRIPOD. 
A ingenious method of mounting a camera 
on a tripod has been recently brought out 

by Mr. C. Cusworth, of Ellington-street, N., 
who will shortly exhibit it on his stand at the 
Inventions. Tourists and those amateur photo- 
phers who desire to obtain panoramic views 
and quick shots at moving objects will readily 
appreciate the advantage of an arrangement 
which enables them to direct the lens in any 
direction without shifting the legs of the tripod. 
Mr, Cusworth’s improved tripod. consists of a 
wooden triangle, of any usual pattern, carrying a 
slightly raised disc, to which the camera is 


in to the effect, even when the flux or 
glase N ; K 
In order to N and maintain the ne 
cent light, full sunshine is not necessary, but, on 
the con , is undesirable. The illumination is 
by leaving the article or surface ex- 
posed for a short time to ordinary daylight or. even 
aia chara e ee 
make the tion oontinus for many hour 
even twenty hours, without the ‘neoctaily of pa 


newed exposure. — f 
A. Krause, of Buffalo, N.Y., obfdined a patetit 
for improvement in phosphorescent substance da 

December 30th, 1879. The patentee says: This 
invention relates to 4 substance which, by exposure. 
to direct or indirect sunlight, or to artificial light, 
is 80 affected or brought to such a peculiar con- 
dition that it will emit rays of light or become 


é : 2 55 54 
1 0 ’ 8 be we i Pulsen luminous in the dark. It isa well-known fact that 
ment will, þe appreciated at all times but in Nartous bodies re compon AE of matr a 
* 7 . ~ 
cases where tt is dosired to take moving objecta | pibation with arity salts, pose the property of 
it will N. valuable, as a portion of a omitting rays of light in the dark after having been 
exposed to sunlight. All of these bodies and 


‘gompoaitions of matter ure, however, not well 
ladapted for practical purposes, because the light 
emitted by them is either too feeble. to be of any 
practioable utility, or bedatse the luminous condi- 


of the milled head screw will at once bring 

dirt into the field which has had time to 
escape. the grasp of thé lens in the interval 
between focussipg and inserting the dark slide. 
In-many cases, too, it is not always possible to 
find a variety of suitable resting-places for the 
tripod legs; with Mr. Cusworth’s arrangement, 
once they are firmly adjusted, the camera itself 
can be shifted to take in any portion of the view. 
As the screw which attaches the camera to the 
tripod is carried with the former, there is no risk 
of leaving it behind and finding it missing when 
it is most required. 


è 
tion is not of sufficient duration, or because tha 
substances are decomposed by exposure to the 
atmosphere. Among the mate which ha ve 
‘been employed th the best results for 
co i have found By 
0 y oyster shells. ve found by 
practical N that only the inner surface of 
these shells is of considerabile value in the produc- 
tion of luminous compositions, while the body of 
the shell, although substantially of the same 
able ertant, all in N 
preciable in g the de- 
sired result. It follows from this observation that 
the smallest shells, which contain the largest sur- 
face as compared with their cubic contents, will be 
ted for this purpose. I found 
which is composed of the shell. 
ic animals, possesses desired 
highest degree; and my invention 


chalk, sulphur, and bismuth as will 
eared ition, I tak 
proved composition, Ə 
chalk, and subject it to the 
in a suitable crucible over a 
clear coal or charcoal fire for three or four hours, 
I then add to the calcined chalk 
about one-third of its weight of sulphur, and heat 
the mixture for from 45 to 90 minutes, or there- 
abouts. 7 raer piap of ose the pro- 
: : ps portion of abou . or lees mixtare, 
in the darkest place, aad, moreor lees, capeble of im. | # added together with the sulphur. The metal may 
parting light to other objecta, go as to render fhem | De introduced in the metallic form in the shape of 
visible also. The phosphorescent substance found sar ee or in the form of a carbonate, sulphuret, 
most suitable for is a compound ob- sulphate, or sulphide or oxide, as may be most, 
simply hating together a mixture of | convenient. The su ce produced in this manner 


lime fy mee or carbonate of lime and | POssesses the property of emitting light in the dark 


LUMINOUS PAINT. 


S several processes for the manufacture of 
luminous 


tions now 
ture, or luminous paint, is an old discovery, but the 
means of it as a permanent paint were 
discovered by W. H. Balmain. Balmain’s inven- 
tion was patented in land in 1877, and in the 
United States in 1882. The invention consists in a 


apanr, in a v degree. An exposure to light of a 
ee V N aul. ve shart urtion, sometimes but for a moment, 


will cause the substance to become luminous and to 
remain in this luminous condition, under favour- 
able circumstances, for upwards of twenty-four 
hours. The intensity of the light emitted by this 
composition after e ure is considerable, and 
largely greater than the light produced by any of 
the substances heretofore known. The substance 
may be ground with oil and used like ordinary 
paint; or it may be gronna with any suitable 
varnish or be mixed in the manner of water colours ; 
or it may be employed in any other suitable and 
well-known manner in which paints are employed. 


for example, as alabaster, gyp- 

e like DP with carbon or other 
a 

or 

bonate of lime in a gas 


sulphur. 
paint must be one which will dry by evaporation or 


mixing the phosphorescent substance with a colour- 
less varnish made with mastio or other resinous 


body and turpentine or spirit, making the paint as 


roper 
of a thing lig t during the day and emitting it 
during the night time. The object of my invention 
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is the preparation by a prescribed formula of a com- 
position embodying one of the well-known phosphor- 
escent substances above referred to, which will be 
applicable to many practical uses. With this end 
in view my invention consists in a phosphorescent 
composition in which the chief ill ating element 
is monosulphide of calcium. The composition ob- 
tamed. Dy the formula may be used either in a 
powde condition by dusting it over articles 
previously coated, in whole or in part, with an 
adhesive substanoe, or it may be intimately mixed 
with paints, inks, or varnishes, serving as vehicles 
for its application, and in this way be applied to 
bodies to render them luminous. The formula for 
obtaining the composition is as follows: To one 
hundred parts of unslaked lime (that obtained from 
calcined oyster shells producing the best results) 
add five parts of carbonate of magnesia and five 
parts of ground silex. Introduce these elements 
into a graphite or fireclay crucible containin 

forty parts of sulphur and twenty-five parts of 
charcoal, raise the whole mass nearly or quite to a 
white heat, remove from the fire, allow 
it to cool slowly, and, when it is cold or 
sufficiently lowe in temperature to be con- 
veniently handled, remove it from the crucible 
and grind it. The method of reducing the compo- 
sition will depend upon the mode of its use. If it 
is to be applied as a loose powder by the dusting 
process, it should be simply ground dry; but if it 
is to be mixed with paint or other similar sub- 
stance, it should be ground with linseed or other 
suitable oil. In heating the elementsaforesaid, certain 
chemical combinations will have to take place, and 
monosulphide of calcium, combined with carbonate 
of lime, magnesia, and silex, will be the result of 
‘such ignition. If, in the firing of the elements, as 
above set forth, all of the charcoal does not unite 
with the other elements, such uncombined portion 
should be removed from the fused mass before it is 
ground. If itis designed to mix the composition 
with paints, those composed of zinc-white and 
baryta should be chosen in preference to those 
composed of white lead and coloured by vegetable 
matter, as chemical action will take place between 
the composition and paint last mentioned, and its 
colour will be destroyed or changed by the gradual 
action of the sulphureted hydrogen produced. How- 
ever, by the addition of a weak solution of gum in 
alcohol or other suitable sizing to the composition, 
it may be used with paints containing elements 
sensitive to sulphureted hydrogen without danger 
of decomposing them and destroying their colour. 


In many and possibly in a majority of cases the 
illuminating composition applied as a dry powder 
will give the most satisfactory results, in view of 
the tendency to chemical action between the paint 
and composition when intimately mixed ; in view of 
the fact that by the addition to paint of any colour 
of a sufficient quantity of the composition to render 
the product luminous, the origi colour of the 
paint will be modified or destroyed; and also, in 
view of the fact that the illuminating composition 
is so greatly in excess of the paint, the proportions 
in which they are united being substantially ten 
para of the former to one of the latter, it will be 

ifficult to impart a particular colour to the product 
of the union without detracting from its lumino- 
sity. On the other hand, the union of dry powder 
with a body already painted by the simple force of 
adhesion does not establish a sufficiently intimate 
relation between it and the paint to cause chemical 
action, the application of a light coat of powder 
does not materially change the colour of the article 
to which it is applied; and, further, by the use of 
the powder in an uncombined state its greatest illu- 
minating effects are obtained. Again, if the a 

arance in the daytime of the article which it is 
-desired to have appear luminous at night is not 
material, it may be left unpainted and simply sized 
to retain the powder. 


Orlando Thowless, of Newark, N.J., obtained a 
patent for a process of manufacturing phosphor- 
-escent substances, dated November 8, 1881. The 
inventor says: The object of my invention is to 
manufacture phosphorescent materials of intense 
4uminosity at low cost and little loss of materials. 
I first take clam shells, and after cleaning place 
them in a solution composed of about one part of 
. commercial nitric acid and three parts of water, in 
which the shells are allowed to remain about 
‘twenty minutes. The shells are then to be well 
rinsed in water, placed in a crucible, and heated to 
a red heat for about four hours. They are then 
removed and placed, while still red-hot, in a 
saturated solution of sea-salt, from which they are 
immediately removed and dried. After this 
treatment and e to light the shells 
will have a blood-red luminous appearance in 
the dark. The shells thus prepared are used 
with sulphur and the phosphide and sul- 
phide of calcium to produce a phosphorescent com- 
position, as follows:—One hundred parts, by 
weight, of the shells, prepared as above, are inti- 
mately mixed with twenty parts, by veight, of 

sulphur. This mixture is placed in a crucible, or 
retort, and heated to a white heat for four or five 
hours, when it is to be removed, and forty parte 
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more of sulphur, one and one-half parts of calcium 
phosphide, and one-half part of chemically pure 
sulphide of calcium added. The mixture is then 
heated for about ninety minutes to an extreme 
white heat. When cold, and after exposure to 
light, this mixture will become luminous. Instead 
of these two ignitions, the same object may be in a 
measure accomplished by the addition of the fall 
amount of sulphur with the phosphide and sulphide 
of calcium and raising it to a white heat but once. 
The calcium phosphide is prepared by igniting 
phosphorus in connection with newly-siaked lime 
made Paomia pure by calcination. The condi- 
tion of the shells when the sulphur is added is not 
material ; but the heat renders them, porous and 
without moisture, so that they will absorb the salt 
to as great an extent as possible. Where calcined 
shells are mixed with solid salt, the absorbing 
power of the shells is greatly diminished by the 
necessary exposure, and there will be a Jack of uni- 
formity in the saturation. On the contrary, by 
plunging the red-hot shells in the saline solation 
the greatest uniformity is attained. 


THE MONITOGRAPH. 


HE apparatus shown in the accompanying cut 

is a small improved camera obscura, which 

may be advantageously used as a substitute for the 
black convex mirrors that landscape painters some- 
times employ. When these latter are used, it is 
necessary to turn the back on the landscape, and a 


» 8 At. 


N 


reversed image is obtained. Again, as the glass is 
black, so as to prevent doubie refraction, tne scale 
of tones is not accurate, and furnishes very disadvan- 
us data to the painter. 

ith the monitograph, which the artist may affix 
to the easel that supports his picture, we get a 
reduced image, but one that is very accurate in all 
its details. Tao apparatus is placed to the right of 
the artist, who thus has before his eyes the scene 
that he wishes to represent, while at the same time 
the reduced image is not reversed on the ground 
glass. The luminous intensity of the image is equal, 
and the tones are true to nature and may be repro- 


P- | duced upon the canvas. The apparatus is very 


light my ighing but 80z.), and is therefore easily 
carried. It is mounted upon a rod that has a rotary 
motion, and that terminates beneath in a foot that 
may be fixed by screws, to one of the legs of tho 
easel. The imags forms upon a sheet of ground 
lass, over which projects a black screen. This 

tter, which pivots upon on axis, shuts down upon 
the ground glass when the apparatus is prepared for 
carriage, and thus reduces the bulk of whole 
and prevents the glass from being broken. The 
image obtained is very small, siace it is formed 
upon a square surface whose sides scarcely exceed 
2in.; but, as small as it is, it is very sharp and very 
luminous, and suffices to give the masses in general, 
and even the smallest details. The apparatus 
contains two total reflection prisms, one of which 
has its principal apex directed upward, and the 
other one its principal apex directed horizontally. 
The first reflects the image given by the lenses of 
the objective horizontally, and the second reflects it 
vertically to the ground glass. We have experi- 
mented with this apparatus, says La Nature, and 
found itto give good results. We noticed that 
there was no spherical aberration in it, and no 
refrangibility. We believe that it is capable of 
rendering genuine service to landscape painters and 
to staff officers who desire to obtain the general 
contour of a piece of ground. The apparatus is 
the invention of M. Marius Mallen, and is oon- 
structed by the well-known optician, M. F. L. 
Chevalier, of Paris. 


JULY 31, 1886. 


GAIFFR'3 NEW MEDICAL däl. 


VANOMETER. 5 
N this apparatus, which contains but one need, 
and has no directing magnet, proportionabili 
between the intensities and deflections is obtai 
by meane of a special form given to the frame u 
which the wire is wound. We give herewith a 
figure of the curve that Mr. Gaiffe has fixed upon 


eon Ss 


ae. ee 


after numerous experiments. Upon examination 
it will be seen that the needle approaches the current 
in measure as the directing action of the earth 
increases; and experiment proves that the two 
actions counterbalance each other, and render the 
deflections very sensibly proportional to the 
intensities up to an angle of from 65 to 75 degrees. 
Anotherimportant fact has likewise been ascertained, 
and that is that, under such ci ; 
magnetic intensity of the needle may change with- 
out the indications ceasing to have the same exact- 
ness up to 65 degrees. As is well known, Mr. Dessins 
has demonstrated that this occurs likewise in sinus 
or tangent galvanometers; but these have helices 
that are very large in proportion to the needle. In 
medical galvanometers the proportions are no longer 
the same, and the needle is always very near 
directing helix. If this latter is square, or even 
elliptical, it is found that, beyond an angle of l6 
degrees, there are differences of four or five degrees 
in the indications given with the same intensity of 
current by the same needle, according to the latter's 
intensity of magnetism. This inconvenience is 
quite grave, for it often happens that a needle 
changes magnetic intensity, either under the in- 
fluence of too strong currents sent into the apparatus, 
or of other magnets in its vicinity, or as & conse- 
quence of the bad quality of the steel, &e. It y 
therefore, urgently required that this should be 
remedied, and from this point of view the new 
mode of winding the wire is an important improve- 
ment introduced into medical galvanometers.— 
La Lum iòre Electrique. 


COLOURED GLASS AND ARTIFICIAL 
GEMS. 


Iz metallic oxides when mixed with any of the 
: glasses dissolve in them with ease at a melting 
heat, and always change the colour more or les, 
sometimes producing very beautiful compounds, 
which, when well prepared, have a lustre and ri 
ness of colour strongly resembling the natural germ, 
though in an inferior degree. The business of 
making these coloured glasses and artilicial gous & 
carcied on to a very t extent in the man 
of a variety of articles, and, though some of the 
management remains a secret in the hands of the 
artists, a good deal of valuable matter has been made 
public by the labours of Neri, Kunckel, Margraal, 
ontanieu, and many other practical chemists. It 
is very easy for any person at all used to chemical 
experiments to repeat most of these in the small 
way, with sufficient success to satisfy himself of the 
leading facts, though for the purpose of manu- 
facture more care in the choice and preparation of 
the materials and a ter length of time in the 
melting part is required than most experimenters 
choose to bestow. It may be premised too that the 
art of making coloured enamels is essentially the 
samo as that of coloured glasses, the chief difference 
being that in the former case the ground or vitreous 
substance that receives the colour is an opaque 
enamel glass, and in the latter a clear transparent 
lase. The colourjng power of the metallic oxides 
also in many instances much affected by the degree 
of heat to which they are exposed, and to the other 
ingredients with which they are mixed, and henoe 
arise a good miany precautions and niceties of 
management, many of which are only known to the 
practical artist. There seems good reason to suppose 
that much of this difference depends on the degree 
of oxygenation in which the colouring oxide is left 
after the action of fire, or of the other ingredients. 
The phenomena that occur in the use of mangat e3 
will hereafter be described, and something familiar 
happens in using the oxides of iron and silver. 
Sometimes a metallic oxide may be so nearly re- 
duced to the reguline state as not to be J 
soluble in the glass, but only suspended in ìt. This 
happens occasionally with the oxide of copper, 
which, when perfectly oxidised, gives a five bluish- 
n, but when nearly in the metallic state m 
dase a brown-red and not perfectly ica an 
glass, There is also a mutual action of the 0319 f 
upon each other, so that the glasses in which oxide 
of lead enters will not receive a red colour by mor, 
an effect which is produced with the merely 
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glasses. Much remains to be done on this very 
curious and entertaining subject of the colouring 
wer of metallic oxides, and it is only bya well-con- 
ucted scientific series of experiments that the 
perplexing intricacy of many of the receipts of the 
= on this subject can be reduced to certain 
es. 

In making coloured glasses to resemble artificial 
gems, the glass which is to receive the colour (which 
is often called crystal) ought to unite the qualities 
of great purity, lustre, aud hardness, together with 
a sufficient fusibility to melt at a moderate heat 
those oxides that are in danger of being decomposed 
by a high temperature. A vast variety of receipts 
have been given for such a glass, and it appears that 
several sorts are actually in use according to the 
price and object of the manufactured article. The 
glasses that possess the greatest lustre, and are at 
the same time easily fusible, are unquestionably 
those in which the oxide of lead enters very largely, 
and it appears that many of them are little else than 
oxide of lead vitrified with a much smaller propor- 
tion of silex than is used even in flint glass, or any 
other species. To these borax is an important 
addition, and often arsenic and other fluxes are 
added. But it unfortunately happens that the lead 
glasses are at the same dime the softest, and scratch 
with the greatest ease. Hence it is the perfection 
of this art to find a compound, or manage any of the 
known compounds, in such a manuer as to unite 
both lustre and hardness ; in the former, the natural 
gems (the diamond excepted) may be very nearly 
equalled, but not in the latter. 

Many of the oldest artists have had the idea that 
a harder glass would be obtained by making rock 
crystal the silicious basis than sand, flint, or any 
other stone of this genus. But this seems totally 
unfounded, for when once dissolved in a flux of any 
kind, the hardness of rock crystal is irrevocably lost, 
as it is not an inherent property of this particular 
species any otherwise than as depending upon its 
natural aggregation, which of course is destroyed. 
Perhaps it may be somewhat purer than the finest 
sand, or than powdered gun- flints, since these (the 
latter, at least, certainly) coutain a very minute 
portion of iron, which possibly, though not very 

robably, may a little affect the very finest colours. 

tis rendered friable by being heated red hot und 
1285518 in water the same way that gun flints are. 

t should then be ground in a hard stone mortar, or 
in a mill, and not in any metallic mortar. 

A few of these glasses may be here given from the 
directions of M. Fontanieu:— 


No. 1. Mix 20 parts of litharge, 12 of silex, 4 of 
nitre, 4 of borax, aud 2 of white arsenic, frit them 
in a crucible and afterwards melt, then pour the 
whole into water, separate any revived lead that 
may be found, and melt again. 

o. 2. Mix 20 parts of cerusse, 8 of silex, 4 of 
carbonate of potash, and 2 of borax. When melted, 
pour into water, aud re-melt in a clean crucible. 

No. 3. Mix 16 parts of minium, 8 of rock 
crystal in powder, 4 of nitre, and 4 of carbonate of 
potash ; melt and re-melt as before. 

No. 4. Treat as above, 24 parts of borax, 8 parts 
of rock sat Corte and 8 parts of carbonate of potash. 

No. 5. Make a quantity of liquor of flints b 
fritting together 3 parts of alkali with 1 of ro 

stal, which dissolve in water, and saturate with 
ilute nitric acid. Edulcorate and dry the silex, 
which precipitates, and which is then in a very fine 
impalpable powder. Then melt in a crucible with 
14 its weight of very fine cerusse, and pour the glass 
into water. Then break it down and melt it with 
one-twelfthits weight of borax, and pour into water 
as before. Lastly, melt this latter product with 
one-twelfth of nitre, and the result will bea very 
fine hard glass of extreme lustre. 


Of the above glasses, No. I, says the Pottery and 
Glassware Reporter, will be extremely soft and 
fusible, on account of the large proportion of flux 
and it requires a very good crucible to withstand 
the corroding effect for a number of hours. The 
crucibles are found to stand better if they are first 
lined with any common glass without lead, for 
which purpose a little of the glass, No. 4, may be 
moistened with the water, rubbed over the inside of 
the crucible, slowly and thoroughly dried, and 
heated red hot before the mixture is added, which 
will give it a uniform glazing. Silex requires to 
make a perfect and sufficiently workable glass from 
11 to twice its weight of oxide of lead; and a glass 
of this kind with a smaller quantity of oxide of lead 
and a little other flux will be very hard and 
brilliant, and will imitate the diamond when 
pr rly set more that most other compositions. 

he length of time required for fusion of the 
coloured glasses appears to be for the hard glasses 
or pastes at least twenty-four hours, but the 
softer mixtures are thoroughly complete in a few 
hours. In the glass, No. 4, the silex is first directed 
to be reduced to the state of the greatest purity, 
and the most impalpable powder, by previous 
fusion with an excess of alkali, and precipitation b 
an excess of acid. It is seldom, however, that suc 
extreme nicety of ee can be required, and 
probably finely powdered flints would answer as 
well, or even fine sand. The process of pouring 


the melted glass into water and remelting is used to 
mix the ingredients thoroughly, and is found by 
experience to have its use. 


Turquoise Blue Glass. 


The Sprechsaal remarks that the manufacture of 
blue glass and glass fluxes by means of oxide of cop- 
per was known tothe Egyptians in the oldest times, 
and was connected with the glazing of earthenware, 
&c. Specimens of this class of work are to be found 
in numerous museums, &c., the blue being, in most 
cases, turquoise blue, and the glaze is free from 
cracks, mostly in consequence of the body to which 
it was applied being of a suitable character. These 
glazes are not transparent, but slightly opaque. 
Among the discoveries of ancient Rhodian ceramic 
ware there are specimens of this glaze in conjunc- 
tion with other colours. 

It would seem that the art of making blue glass 
with the oxide of copper was never totally lost. 
Merett, Neri, and Kunckel give recipes for blue 
alabaster glasses from copper ash. According to 
the analysis of Borgstede, such a blue alabaster 
glass would be compared as follows :— 


Silicic acid. 82 95 
Alumina and oxide of iron. 27 

ime e eee tree „ „„ „eee 08 
Potash 66656552 2 66 „64 16-08 
Oxide of copper CO e ee reereneroere 56 


99°84 


This analysis would correspond with the following 
smelting composition: 


Washed white quartz sand ..ece. 100° 
Double purified potash ...cecceees 29° 
Black oxide of copper. . . 0 560 


Chemically regarded, this substance is only silicate 
of potassium, which is super - saturated with silicic 
acid, and is coloured blue with some oxy-silicate 
of copper. ‘This alabaster glass cannot be con- 
sidered a real glass, for boiling in water would 
change it to a kind of soluble glass. Its external 
appearance is that of real glass, in which the separa- 
tion of superfluous silicic acid (during cooling, after 
it had been previously completely dissolved in 
melting silicate of potassium) had brought about 
an opacity resembling that of alabaster. 

Starting from the supposition that lead glasses 
are coloured green with oxide of copper, it is 
arserted that the potassium which (in some recipes) 
is introduced into the glass composition in the form 
of potash and saltpetre produces the blue colour. 
Silicate of potassium (for instance, potash and 
quartz sand melted together) will not make a real 
glass, but only a soluble glass, which is dissolved by 
boiling in water. 

Besides silicate of potassium, silicate of sodium 
(made from soda) has the property of giving, with 
oxide of copper, blue or turquoise blue glass. It 
should not, however, be introduced under the 
quantitative conditions as silicate of potassium, as 
its chemical equivalent is smaller, and thus a com- 
position with silicate is differently prepared from 
one with saltpetre. To render turquoise glass 
harder and more resisting, a further quantity of 
lime or silicate of lime must be added. Barytacan 
be used instead of lime, but it renders the glass 
more easily fusible. It is recommended to introduce 
baryta in the form of witherite (carbonate of 
baryta), which is relatively pure. The presence of 
iron in small quantities is no disadvantage. The 
action of maguesia is supposed to be the same as 
that of lime, but its small chemical equivalent 
should always be taken into consideration. The 
form of the oxide of copper (whether oxide of 
copper, copper ash, or carbonate of copper) is 
immaterial for the preparation of turquoise blue ; 
it being understood that the various substances are 
free from impurity, and are employed in the right 
quantities. Itis further remarked that with the 
increase of oxide of copper the intensity of the 
azure colouring in fluxes rich in alkali varies up to 
a certain low limit of percentage of the copper 
oxide. On the other hand, green again enters into 
the blue beyond this limit, and increases in propor- 
tion to the augmentation of the colouring substance. 


THE TRANSMUTATION OF 
ELEMENTS. 


N modern times it has always been held as one 
of the fundamental principles of chemistry 
that those bodies commonly called elements are un- 
changeable, and absolutely separate kinds of 
matter. The old alchemists, on the contrary, 
believed it quite possible to change one metal into 
another ; and the greater part of their labours was 
devoted to finding some way of transmuting 
mercury into gold. Several, indeed, claimed that 
they had discovered the secret; but, like the in- 
ventor of the Keely motor, some little“ adjust- 
ment” always remained to be perfected, which 
required a little of the precious metal obtained in 
the old-fashioned way of digging from the ground. 
Queen Elizabeth, when shown a piece of silver said 


to have been made from a piece of a brass warm- 
ing pan, expressed her great interest in the dis- 
covery, b 

the Pony metal so man | 
nee 


ut hinted that any one who could produce 

could have no possible 
of aid from the royal treasury. 

Were the old alchemists altogether in the wrong ? 


or is there still some ground for the belief that the 
substances we call elements are really modifica- 
tions of one primitive form of matter? It is not 
improbable that some of the elements are really 
compound bodies, and that by more thorousxh 


methods of analysis we may be able to discover 


their component parts. Take the element iron, for 


example. It forms two distinct series of chemical 
compounds—the ferrous and ferric, which differ 
from each other in their chemical reactions; and 
if they could not both be reduced to the same 
metallic iron we ehould be justified in considering 
them as compounds of two d:fferent elements. 
Many other metals show this came peculiarity. The 
allutropic forms of some elements have a bearing 
on this question. The diamond and charcoal are 
both forms of the same element, carbon. Botb, 
when burned, form carbonic dioxide ; but in every 
other respect they are totally distinct. Oxygen in 
the state of ozone is an entirely different body fror» 
the ordinary oxygen gas, but the chemist can find 
ae but oxygen in either. If czone and oxygen 
are only different forms of the same element, is it 
not possible that oxygen and chlorine, for instance, 
may be found to have a common origin? And if 
it could be shown that oxygen and chlorine could 
be changed into each other, why not mercury and 
gold, as the alchemists believed ? 

The recently discovered periodic law” of the 
elements must not be forgotten in this connection. 
It is found that when the elements are arranged 
in the order of their atomic weights they form 
regular groups, closely related to each other in their 
chemical and physical characteristics. There are 
gaps in this series which will probably be filled by 
elements yet to be discovered. One such gap has 
already been filled by the element gallium, the 
propr ne of which were quite accurately predicted 

fore its discovery, from the position of the vacant 
space of the series. 

All these facts certainly show a connection of 
some kind between the elements; but what it is we 
do not yet know, and we must wait patiently for 
the results of future investigations. It must be 
remembered that as yet we have no actual proof 
whatever of the possibility of changing one element 
into another, or even of referring them all to one 
primary form of matter. We may treat iron or 
oxygen in any way we please, but as yet nothing 
bat iron or oxygen has been produced from them ; 
carbon is still nothing but carbon, whether in the 
form of coal, graphite, or diamond ; and, although 
our more recent discoveries in chemistry and physics 
hint to us that perhaps the ideas of the medimval 
scientists were not quite so absurd as they would 
have been considered fifty years ago, yet for the 
present we must retain the generally accepted ideas 
in regard to the individuality of the so-called 
elemen bodies. 

There is a rich field in this direction for the 
scientific investigator. The tendency in all schools 
of chemistry at present seems to be towards the 
study of organjo compounds, to the neglect of the 
equally important inorganic bodies. hile the 
study of organic chemistry has certainly led to the 
most brilliant results, yet we can but feel that the 
field for discovery in inorganic chemistry is still as 
wide as in the days of Davy and Faraday, and will 
yield equally rich returns to the careful and patient 
inveetigator.— Popular Science News. 


A NEW STANDARD CELL.* 


Sen Ootober last I have made some experi- 
O. ments on the zinc-alkali- copper oxide cell, 
with a view to determine the practicability of some 
modification of it. The fact that copper and iron, 
aud perhaps some other metals, dissolve in potase 
sium (or ou) hydrate when used as cathodes 
suggested to me the possibility that the formation 
of the alkaline cuprate might occur at a definite 
and practically convenient difference of potential 
between the electrodes immersed in the alkaline 
bath. Asa matter of fact, I find that a cell mounted 
with amalgamated zinc, potassic hydrate, and 
metallic copper gives, when charged until a blue 
colour appears, a deflection of 170 divisions on tho 
scale of a Thomson galvanometer; the Daniell, 
mounted with saturated zinc sulphate and ccpper 
sulphate, giving 156 divisions. The zinc-alkuli- 
copper cell is joined by a double key to 
charging cells and to the galvanometer, a 
resistance of over 9,000 ohms. being included in the 
circuit of the latter. The proper shunt is, of course, 
employed. This deflection of 170 divisions seems 
to be invariable, and the cell experimented upon 
promises to be a desirable practical standard of 
electromotive force. Its excellence appears to con- 


® By F. C. Var Dycx, Rutger's College, New Bruns- 
wick, N.J. 
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sist in tbe fact that the ouprate produced brea ks up 
before it diffuses to the amalgamated zinc, deposit - 
ing oxide of copper, which settles. The zinc is 
suspended about an inch above the copper—which 
is a spiral ribbon, exposing about two square feet 
of surface—and the resistance is less than an 
ohm. I have used a 10 per cent. solution of de- 
urated potassio hydrate. After some trials it is 
ound that the shifting of the cell from the charging 
source tothe galvanometer circuit may be done 
leisurely, as the electromotive force does not seem 
to begian to fall off for some minutes. Further test- 
ing of the effect of changes of aa Tema re, strength 
of solution, &c., is in progress. Thus far the tem- 
rature of the cell has been allowed to Mer? very 
ittle, not enough to affect the readings. I offer this 
imi note as of possible interest to your 
readers. bis type of cell would be admirabl 
adapted to furnish any desired multiple of its electro- 
motive force. 


ON THE COLOUR-CORRECTION OF 
ACHROMATIC TELESCOPES. 
A REPLY TO Pror. CHAS. 5 BY Wu. 


r the December number of this journal, pages 

434 and 435, the distinguished Associate Pro- 
fessor of Physics of the Johns Hopkins University 
has criticised my theory of the colour-correction of 
achromatic telescopes in language which I quote 
here to avoid the possibility of misrepresenting it, 
merely adding numbers to the clauses for conve- 
nience of reference :— 

„These results are Seely opposed to those of a 
recent writer in this journ rof. Harkness, in 
the Sept. number, pp. 191-193); but his conclu- 
sions arise from erroneous calculations. (I.) Not 
oaly does his interpretation of his equation (12) 
imply the manifest absurdity that in a system of 
infinitely thin lenses in contact, its properties are 
determined by the order of the lenses, but the 
interpretation is impossible. True, A, should have 
an opposite sign to A, + A,; but that asserts 
nothing as to likeness of the latter symbols in sign. 
(II.) Thus, n in equation (16) may be negative, 
and, consequently, his subsequent reasoning is fal- 
lacious, for in that case n does not have to be in- 
finite to cause equation (27) to vanish. (III.) I 
may add that the origin of the confusion is in 
making the ratio D — E in equation (9) constant; 
it may be, and, of course, should be, indeterminate. 

„(IV.) Prof. Harkness has made another 
mistake, founded upon inadequate experiment, 
which has so importanta bearing on the theory of 
the double objective that it should not be allowed 
to pass uncorrected. His statement (p. 191) con- 
cerning the condition for colour-correction is sub- 
stantially correct, though, in my opinion, it is not 
self-evident, but requires proof. This proof 
I shall supply in a forthcoming number of the 
American Journal of Mathematics. (V.) His ex- 
periment, however (p 193), directly contravenes 
this principle, for he finds the focal plane doea 
not correspond to the minimum focal distance, but 
to something greater. (VI.) The source of error 
is the introduction of a variable element in the 
gin the eye, which would adjust itself 

ifferently in observing the star and ite spectrum. 
Had the writer used eyepieces of succes- 
sively higher power, thus lessening progreesivel 
the power of accommodation of the system wi 
his prism he would have seen his points yn and yn 
approach until they sensibly coincided ; or better 
still, had he formed his spectrum by a grating 
(such as perforated cardboard) before the objec- 
tive, instead of by a prism between the ocular and 
eye, he could not have been misled, since the un- 
coloured image would serve to control the eye.” 

„( VII.) Finally, the fourth conclusion (p. 196) 
is strictly true, though we are not to conclude, as 
would seem from the text, that the detriment due 
to secondary spectrum depends either solely upon 
1 aperture, or varies conversely as the focal 
en » e e e 
t us examine this criticism in detail, referrin 
to its clauses, and to the equations of my origi 
paper, by their respective numbers. 

lause I. virtually asserts that three quantities 
can be arranged in two classes otherwise than by 
putting one in one class, and two in the other. 

o prove this, we remark that equation (12) may 
be written 


O = A, (01 + 2er ye") + 4. (bs + 24 Yo") 
+ As (òs + 2e. ) . . . (36) 
For all glasses of which I bave any knowledge, 
bis positive and very much larger than c. This 
latter quantity is sometimes negative; but when 
this happens it is exceedingly small. y cannot be 
otherwise than positive. From these conditions it 
results that the quantities (5 + 2c 50% are inva- 
riably positive, and therefore the sign of each 


* From the American Journal of Science, Vol. XIX. 
No 110, February, 1880. See also Exc. MEOHANIC, pre- 
nent volume, page 447. 
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term in (36) depends solely upon the sign of its A. 
But in order that (36) may be true, one of its terms 
must havea different sign from the other two; 
and just because the properties of a system of 
infinitely thin lenses in contact are independent of 
the order of the lenses ; the choice of this term is 
arbitrary. Tekme advantage of this circumstance 
to follow the usual practice of opticians, I made 
the 3 lens different from the other two, and 
wro 


— Ay (5. + 2 c. 7% = Ai (51 + 201 Yo?) 

+ As (bs + 205 07 2 2 2 20 (37) 
But Clause I. deelares, True, A, should have an 
opposite sign to A: + A,; but that asserts nothin 
as to likeness of the latter symbols in sign.” 
statement which is manifestly untrue, unless it can 


y | be shown that three quantities can be arranged in 


two classes otherwise than by putting one in one 
class and two in the other. 

Clause II. asserts that n, in equation (16), may 
be negative. This is absurd, because n = A, — A, 
and it has just been shown that the signs of A 
and A, are always similar. 

Clause III. declares that D — E should be inde- 
terminate; and that all my alleged errors arise 
from making it constant. Referring to equations 
(6) we bee that— 


D = A; bi + A, 5, + A; bs 
E = A ei + Ag c + Ay Cy 


’ 
i 


e 
The A’s depend only upon the curves of the lenses, 
while the és and c's depend only upon the physical 
properties of the glasses employed. In designing 
an objective D and E are both so far arbitrary that 
any glasses and any curves may be chosen ; but 
when the objective is completed, certainly do hold 
that its curves and the physical properties of the 
pieces of glass composing it are constant. IfI am 
right in this, it follows that both D and E, and also 
their ratio, are constant; Clause III. to the con- 
trary, 5 

Clause IV. admits the accuracy of my statement 

t an objective is properly corrected for any 
given purpose when its minimum focal distance cor- 
responds to rays of the wave-length which is most 
efficient for that p se, but says the statement 
requires proof, and is not self-evident. With the 
law of dispersion assumed in equation (2), the focal 
curve can have but one tangent parallel to the axis 
of absciesas ; and I did not suppose it necessary to 
tell the readers of this Journal that the parte of such 
a curve nearest the tangent line are those adjacent 
to the point of tangency. That consideration proves 
my proposition, and it is so elementary that I thought 
it self-evident. If more than two lenses and a dis- 
persion formula involving more than two powers of 
the wave-length are assumed, I venture to say that 
the condition for coleur-correction stated above 
cannot be proved. It may be true in special cases ; 
but in general the fecal curve will have such a form 
as to give more than one minimum focal distance. 

Clause V. involves the assumption that the focal 
plane must be tangent to the focal curve at the point 
where the latter makes its nearest approach to the 
objective. No reason is assigned for this, and I do 
not believe any exists. 

Clause VI. virtually asserts that the focal dis- 
tance of an . is a function of the power of 
its ocular. or all astronomical instruments 
carrying filar micrometers, the first business of the 
observer is to place the wires accurately in the focus 
of the objective. This once done they are not 
again disturbed, unless to make some radical 
change in the instrument. A dozen eyepieces may 
be used in the course of a single evening; but no 
matter what their power, when they are focussed 
upon the wires they are always found to be focussed 
upon the objective. Hence the focal plane always 
coincides with the wires. But the plane of the 
wires is fixed, and the focal curve, as I have de- 
fined it, is aleo fixed. Consequently the points 
of intersection of the focal plane with the focal 
curve are fixed, and the universal experience of 
astronomers demonstrates that the positions of the 
pona ym and yn do not vary with the form of the 
oc 


; n an i the correctness of my 
0 con on, it is only n to express 
my thanks for such an endorsement; but I cannot 
refrain from adding that since this clause rests upon 
equations condemned by my critic, there may be 
people wicked enough to inquire how these errone- 
ous equations finally led to a correct result. 

In this connection it is desirable to state that 
some monthe ago I investigated the relations exist- 
ing in achromatic objectives between aperture, 
focal length, and secondary trum. As the 
admissible limits of the latter of these elements is 
arbitrary, it is not possible to fix absolutely the 
relations between the other two; but I believe the 
focal distance should rarely be less than that given 
by the formula— 


F = (9:04. 4 + 1296)? — 36 (38) 


in which F is the focal distance, in feet; and a the 
clear aperture in inches. For small apertures the 


foci given by this expression are inconveniently 


Jury 31, 1885, 


i use. 

Now consider a system of infinitely thin lenses 
in contact, and let us inquire how many lenses are 
needed in the system to bring the greatest possible 
number of light rays of different degrees of refran- 
gibility to a common focus with any given law of 


. 


ion. 
Por this purpose we revert to equation (5), which 
may be written— 

f- = (m~ ) A (. 1) A. 

+ (us = 1) As + &e. 5929 222639 
the number of terms being unlimited. For the 
dispersion formula we write 

u =) 

The form of ¢ (A) is regarded as unknown; but 
there will be no loss of generality if it is dev 
in a series arranged according to the powers of À. 
We therefore have 

H e d + d xm + c Rn + e MY + Ke (l.) 
in which a, b, c, &c., are constants, and the number 
of terms may be taken as great as is desired. Alo, 
let us put 


© = Ay (a - 1) + A. (da — 1) + As Ce- 1) + be 
A; & + As & + 


D = Ai 4+ bs ke. 
E = Ai ci + As Q + As es + Ce. 
F =A, ei + As es + As ¢s + %. 


The number of these equations and the number 
of terms in the right-hand member of each of them 
being the same as the number of terms in yao ma 
hand member of (41). Then by a simple or · 
mation (39) becomes — 


FIS CT DA" 4+ Edn + FN Ke... (43) 


This is the equation of the focal curve; À being 
the abscissa and f the ordinate. Its first deri- 
vative is— 


oS -fP (m DAM +n Ep- + p Fart 
(44.) 


which, as is well known, expresses for every point 
of the curve the tangent of the angle made by the 
tangent line with the axis of abscissas. The num- 
ber of rays of different degrees of refrangibility, 
which can be brought to a common focus will evi- 
dently be the same as the number of times the focal 
plane intersects the focal curve. But the focal 
plane is necessarily parallel to the axis of abecissas, 
and, therefore, the greatest possible number af 
intersections of the carve with the plane can only 
exceed by one the number of tangents which can 
be drawn parallel to the axis of abscissas. To find 
these tangents we equate (44) to zero, and obtain 
o=mD+ nEAn—m+pPrP—™ +4, &. . (40 
As X can never be either zero, imaginary, or nega- 
tive, we have to consider only the real positive 
roots of this equation, each of which to 
a tangent. To make the number of roots as great 
as possible, the quantities D, E, F, &c., must be 
independent of other, which will be the case 
when the right-hand member of the equations (42) 
contains as many A’sas there are powers of À in (41). 
Hence it is evident that the number of real poa- 
tive roots in (46) will be one less than the number 
of ers of A in (41) and we conclude that— 

any system of infinitely thin lenses in contact, 
the number of lenses required to bring the greatest 
possible number of light rays of different degrees of 
refrangibility to a common focus is the same as the 
number of different powers of X involved in the 
5 formula employed. : 

e method used in deducing this result was 
adopted because it exhibits olearly the geometrical 
relations of the problem. The result iteelf is ert 
dent from a mere inspection of equation (43), which 
cannot possess more real positive roots that it has 
independent oo-efficients— D, E, F, &c. 

The colour-correction of an objective depends only 
upon the form of its focal curve; which form is 1 
much under control as the nature of the case ad- 
mits when the oo-efficients, D, E, F, &e., of equs- 
tion (43) are independent of each other. This, taken 
in connection with what precedes, demonstrates 
that— , , 

In an objective consisting of a system of infi- 
nitely thin lenses in contact, the colour-correctic® 
cannot be improved by increasing the number 1 
lenses beyond the number of different powers of 
involved in the dispersion formula employed. 

This renak sonli me conclusion of my ae 

in whi used a dispersion form 
volving but two powers of the wave-length, and 
consequently found but two lenses necessary in a0 
achromatic objective. It also throws a curious 
light upon the general theory of achromaticity. 
If the law of dispersion had been such as could be 
expressed by a function involving but a single power 
of the wave-length, there would have been no um. 
tionality of spectra, the mean dispersive powers 
might have been just what they now are, and yek 
Newton would have been right in saying SO 
achromatic telescopes were an impossibility. are 
versely, the greater the number of powers of 
wave - lengths involved in the dispersion function, 
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the greater the number of rays of different degrees 
of refrangibility wt ich can be brought to a common 
focus; and this, iri espective of irrationality 
which may exist in the spectra. With rational 
spectra, and a law of dispersion involving at least 
two different powers of the wave-length, a pair of 
lenses would suffice for the construction of a per- 
fectly achromatic objective. In strictness, these 
statements apply only to objectives consisting of 
infinitely thin lenses in contact. Possibly they may 
require modification when the thicknesses and 
distances apart of the lenses are considered. 
The textbooks teach that the condition of achro- 
matism for two thin lenses in contact is 
f 0 = i T 1 7 6 % „ % % % „0 „ „ 6 „ 0% (46). 
in which Fi and / are the foci, and pi and ps the 
dispersive powers of the lenses. They further teach 
that it is sufficiently accurate to put— 
_ On 
Pp maea aa tO) 
in which ô u is the difference and u the mean of the 
refractive indices for the rays D and F. Fora law 
of dispersion involving at least two different powers 
of the wave-length, these equations will hold; but 
for a law involving only a single power of the 
wave-length they may be satisfied, and yet the 
system of lenses will not be achromatic. Instead 
of embodying, these equations are actually inde- 
pendent of the essential conditions of achro- 
matism, which is that at least two rays of widely 
5 wave-length must be brought to a common 
ocus 


I have not had leisure to examine my critic’s 
figures, nor does it seem worth while to do so. My 
equation (2) represents refractive indices with an 
accuracy of about four and a half places of decimals, 
while most of the authorities upon which he relies 
only give these quantities to five places of decimals. 
If this difference of five units in the fifth place of 
decimals can originate such changes in the focal 
curve as he supposes, it is evident that trust- 
worthy conclusions can only be reached by using 
very accurate dispersion formule. Cauchy’s 
formule, as written in equation (2), has hitherto 
been most used; but when compared with the best 
observations, the residuals, although small, show 
some 8 of sign. It has recently been 
claimed* that Briot’s formula, which is 


pm a + b Nap eNi + N M. (48) 


resents the best observations throughout the 
whole s from the extreme ultra red to the ex- 
treme ultrn violet within the limits of accidental 
error. If such is the case, a triple objective ma 
be better than a double one; but my critic's 
figures certainly do not suffice to prove this. They 
are founded upon a formula whose independent 
variable is not the wave-length of the light, but 
the refractive index of a standard piece of glass ; 
and his Table IT., page 432, shows that, when com- 
pared with observation, this formula yields resi- 
uals exhibiting as much constancy of sign, and 
almost the same magnitude as those given by my 
equation (2). The use of any independent variable 
other than the wave-len is likely to produce 
erroneous results, and certainly does not. tend to 
elucidate the subject. 

Having seen that a dispersion formula involving 
only three powers of the wave-length suffices to re- 
present the observations, and remembering that 
this circumstance limits the number of lenses which 
can be employed with advantage in an objective 
to not more than three; we are now in a position 
to appreciate the absurdity of my critic’s assertion, 
pago 429, when inquiring if it is possible to eradicate 

o secondary spectrum by increasing the number 
of lenses in an objective, he says; ‘‘ Theoretically, 
since a new disposable constant for colour chan 
ig introduced with each lens in the system, 
answer is evidently afirmative; . . .”? 

For an objective consisting of more than two 
lenses and a law of dispersion involving more than 
two powers of the 5 the condition given 
in my former po for the best cojour-correction is 
no longer applicable. The problem then becomes 
very complex, but I am inclined to think that it is 
satisfactorily solved by attributing to each element 
of the focal curve a mass proportional to its effi- 
ciency, for the purpose of which the correction is 
required, and varying the curve until its moment of 
inertia about its intersection with the focal plane 
becomes a minimum. It is also probable that this 
condition will suffice to determine the relative merits 
of double and triple objectives ; the focal curve with 
the smallest moment being the best. 

Finally, it only remains to reiterate that the con- 
clusions of my former paper are certainly correct 
to the degree of accuracy involved in my fanda- 
mental equations; that is, for a system of infinitely 
thin lenses in contact, and for the law of dispersion 
embodied in equation (2). For a different law of 
555 thicknesses and distances apart 
of the lenses are considered, th 


ese conclusions may 
require modification. 
ashington, Deo. 29, 1879. 


* By M. Mouron, in the Comptes Rendus, 1879, Vol. 
LXXXVIIL p. 1190. á ae 


THE NEW DOUBLE - COATED 
SENSITIVE PAPER.“ 


By Lzon WABNEREE. 


1 more photography becomes popular, so the 
more is felt the necessity of some good sub- 
stitute for glass upon which to take a negative. It 
will be superfluous to assert that glass, being bulky 
heavy, and brittle, isa very inconvenient material 
for outdoor work. A few more or less successful 
expedients have been proposed and tried for this 
purpose since collodion made glass the almost ex- 
clusive material for negatives. The question of a 
substitute for glass has received, however, more 
development since the introduction of the dry-plate 
procese, and especially after that of collodion 
emulsion. I myself have been the originator of 
one of the systems, in which a collodion film, pre- 
d on paper, was used as a temporary support. 

e introduction of gelatine emulsion for general 
use, with its great sensitivenesss and different 
9 ing properties of the vehicle employed, natu- 
y necessitated a different method ; and such was 
provided, either in the shape of a gelatine film pure 
and simple, or in the shape of a film temporarily 
attached to the paper, to be stripped off after 
development when dry, or in the shape of paper 
COV with emulsion, the image being developed 
and treated:with hot water, as in my 5 process. 
But the gelatine process has made the practice of 
photography very popular, and added a great con- 
tingent of new adepts. These use ready prepared 
glass plates, and get their pictures by a very simple 
process of development and subsequent fixing, and 
they naturally object to the smallest addition to the 
number of operations involved in the process of 
obtaining a negative on any substitute for glass. 
For such persons ordinary plain paper, covered with 
sensitive gelatine emulsion, answers the purpose, 
the number of the operations being the same as 
when glass plates are used. However, prints from 
such negatives show the grain of the paper, and the 


printing is very long. 
My new sensitive negative paper, which I have 
patented, is designed to obviate these imperfections, 


and to render the quality of the print even superior 
to one obtained from a glass negative. I take the 
paper and cover it with gelatine emulsion on both 
sides. When exposing such double-ooated paper 
in the camera, in the first instance, light will act on 
the front surface next to the lens, then, penetrating 
the paper, it will act also on the back surface. When 
this exposed sheet is immersed in the developer 
815 ne ere one on each side of the paper, will 
uced. 

ut now let us suppose that the paper itself had 
some spots, both opaque and t; these 
will have no influence on the front image, but the 
back image will be influenced by the spots, and in 
the exact ratio of its opacity. In other words, all 
the imperfections of the paper will be corrected by 
the back image, rendering the composite negative 
perfectly smooth, no matter how ooarse or im- 
perfect was the texture of the paper employed. 

I now pass round for examination a negative 

roduced on this paper bearing some printed matter. 

o back image had corresponding transparent 
characters, and .very distinct impression of the 
texture of the paper ; but upon looking through the 
negative all appeared smooth, and such was also 
the print. Now it will be intelligible that a print 
from such a negative composed of the two be 
also superior as regard roundness oa pa If the 
paper used for the purpose be the ordinary photo- 
graphic paper, Rive or Saxe, the objection to the 
slow printing remains in full force; but I use 
instead paper rendered so transparent by a ial 
preparation, that a print from the negative I send 
round for examination did not occupy more time to 

int fhan one from a glass negative of the same 

ensity. This special paper offers other advan- 
es. It does not curl when dipped into water, 
and even after very protracted washing it remains 
exceptionally strong, bearing an enormous amount 
of handling withont cracking. It appears as if it 
was not affected vy water at all; in fact, if you 
examine this wetted negative you will observe that 
to the touch it does not seem at all like paper, but 
rather like oilcloth or leather. 

Now as to the details of using it: In single sheets 
it can be used in ordi carriers, provided they 
are fitted with rebates instead of wire cerners. 
Any rigid plate put behind will press it close to the 
rebates, holding it ectly flat. One thing must 
be taken into consideration. At the back must be 
a dead black surface (velvet), otherwise, the pe r 
being transparent, reflections from any light o fect 
behind will affect the back sensitive surface. How- 
ever, the most legitimate use of the paper is in the 
roller slide. The new improved form I will now 
explain on this model (here Mr. Warnerke showed 
Aa t of this Paper so precumly like that of 

evelopment o paper is y like 
ordi ry glise lates, preferably with ferrous oxalate, 


in order to avoid any pyrogallol stain. After fixing | passen 


© A paper read before the Photographic Society of 
Great Britain. k 


and washing it is advisable to pass the negative 
through an alum bath, to which has been added a 
few drops of sulphuric acid. Hydrochloric acid 
must not be used. This will bleach the paper if it 
has become discoloured with the iron oxide after 
long development. The finished negative can be 
dried on glass previously rubbed with talc, or simply 
by suspending it ; but in this last case it will not be 
very fiat when dry, and it is necessary to damp it 
a very slightly and to put it between sheets of 
blotting paper, and submit it to pressure between 
the pages of a book. After a very short pressing it 
will come out quite smooth, and will remain 80, if 
kept dry. 


USEFUL AND SCIENTIFIC NOTES. 


— ——— 


High Chimneys.— The highest chimney in 
England is said to be that erected in 1539 at Mr. 
Muspratt’s chemical works at Newton. It measures 
397ft. 4in. During the same year an immense 
chimney was completed for the cotton factory of 
Messrs. Dixon, in Shaddongate, near Carlisle. It 
is one of the highest buildings in England, being 
306ft. from the ground, of octangular form, of 
brick, with stone angles. The erection was car- 
ried on from the inside, stages being erected as the 
work proceeded, and the workmen and materials 
being taken up in boxes by a crab worked by four 
men. The st stracture of this kind in the 
world is the colossal . in 1861, by 
Mr. Duncan M' Farlane, C. E., architect, of Glas- 

ow, for Messrs. Townsend’s Chemical Works, 
Gravford-street, Port Dundas, Glasgow. This 
great chimney is indeed the loftiest building in the 
world, excepting the Great Pyramid of Gizeh, the 
spire of Strasburg Cathedral, and that of St. 
Stephen’s, Vienna. It is circular in plan, and the 
fcllowing are the exact dimensions: Total height 
from foundation, 468ft.; height above ground, 
454ft.; outside diameter at level of foundation, 
5Oft.; at level of ground, 32ft.; outside diameter 
at top, 14ft.; thickness at level of ground, seven 
bricks; thickness at top, 1} brick. Before the 
erection of this chimney, that of Messrs. Tennant, 
Glasgow, was considered the highest known. 


Shrinking in Woollen Goods.—A German 
technical journal states that woollen fabrics treated 
according to the following simple method will be 
found to: be proof against shrinking, and will also 
retain their colour unchanged. The fabrics are first 
soaked for several hours in a warm, moderatel 
concentrated solution of soda, to which about h 
a tumbler of ammonia water has been added, more 
or less, according to the quantity of material treated. 
At this stage the fabrics are washed out, after the 
addition of some water that is warm, then rinsed 
in fresh water. The same result may be reached by 
adding a tumbler of ammonia water to a small tub 
of water, soaking the stuffs for half an hour in 
this, and finally rinsing them in pure water. 


Spelling of Proper Names.—The Council of 
the Royal Geographical Society have issued rules for 
the spelling of names of places, which are identical 
with those adopted for the Admiralty charte. The 
orthography of names in countries using Roman 
letters will not be affected; all others, ony except- 
ing a few familiar names, are to be spelt phone- 
tically, as pronounced on the spot. The vowels 
are to be sounded as in Italian, the consonants as 
in English, ch being at all times soft aud 7 hard 
whilst x and gh express gutturals. The rules fail 
to give letters to ox e sound of the French 
u, eu, or d, or of the German ae, or d, nor is any 
attempt made to distinguish between the sound of 
ng in finger and singer, on the ground that these 
sounds are rarely op oyed in the same locality. 
To this we demur. ere may be objections to the 
introduction of the diacritical signs of Lepsius’s 
standard alphabet, but the desired distinction 
might be attained either by the introduction of an 
apostrophe, as in Fin'ger and sing’er, or by writing 
fingger and singer. The doubling of the consonants 
in order to shorten the sound of the preceding 
vowel is objectionable. The use of the ordinary 
accents is altogether preferable. Upon the whole, 
however, the recommendations of the Council are 
most acceptable, and we trust they will be acted 
upon not only in the case of maps and geographical 
works, but also in the case of pronouncing diction- 
aries.— Academy. 

Brockelbank’s Weather Shield.—In Grou? 
VI. at the International Inventions Exhibition’ 
Mr. H. Brockelbank exhibits a weather shield and 
window for Hansom cabs, which deserves notice. 
This shield is a second roof, and slides forward to 
form a hood ; then it can be lowered partly or com- 
pletely, making a screen from rain, cold wind, &c., 
or a closed window. In closing or opening there is 
no interference with the passenger’s head. and the 
shield can be operated with facility by either the 

the driver. An automatic soles 


broken glass. 
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SCIENTIFIC SOCIETIES. 


LIVERPOOL ASTRONOMICAL 


SOCIETY. 


HE fourth annual gener meeting was held on 
Saturday, the 25th July; Mr. R. C. Johnson, 
F. R. A. S. (a vice-president), occupied the chair. 
The secretary read the minutes of the last annual 
meeting and a report on the affairs of the society. 
Since the last annual meeting 87 members and flve 
associates had been elected. There had been one 
withdrawal, and the 5 bad to deplore the 
death of the Rev. T. W. Webb, who had been one 
of its most valued members. There were now 
258 members against 166 of last year and 49 of the 
year before. © fourth session was opened by a 
paper from Mr. Howard Grubb, F.R.S., F. R. A. S., 
on “The Adjustment of Equatorial Telescopes.” 
Meetings had been held on the second Monday in 
each month during the session, at which 98 papers 
on astronomical subjects had been read and dis- 
cussed, and the Society had published eight parts 
of its Journal and two numbers of Transactions, con- 
taining altogether 160 pages of printed matter, 
illustrated by 42 woodcuts and lithographs. 
Donations of 186 books and pamphlets had been 
received, and the publications of the Society had, 
in turn, been sent to the various astronomical 
observatories. The total income of the society for 
the last session had been £72 16s. 6d., and the ex- 
5 £76 4s. 6d. Ot the latter sum £69 had 
de 


warranted in incurring from their present income 
and he did not think it would be wise to forestall 


g session to provide 
for the deficit. He would suggest in future, either 
that they should decrease the amount of their 

literature or that the subscription should be in- 
‘creased, as there could be no doubt they were at 
present giving more for the money than they could 
affordtodo. The Secretary said this question had 
been raised before, when it was decided that to 
increase the subscription would be to take the 
Society out of reach of the very class it was intended 
‘to encourage. As to the su d deficit, he 
thought it would turn out rather a profitable 
investment when the assets were taken into con- 
sideration, for though they could not well be placed 
on the credit side of the balance sheet, he had no 
doubt that when they came to be realised there 
would be a considerable balance in their favour. 
The demand for the Society’s publications had 
hitherto been very great, and even increased prices 
had been offered for numbers which were out of 
print. Last session such an emergency had been 
provided for by . a larger supply, which had, 
of course, increased their expenses without in the 
mean time bringing in any return. The work of 
the Society had been very extended, and it had 
been thought preferable to increase their sphere of 
usefulness rather than to lay upa reserve fund ; 
‘though, even looked upon as a commercial specula- 
tion, he would have every confidence in their 
success. ; 
Mr. W. 8. Franks, F.R.A.S., noticed with 
regret that Mr. Espin was obliged to remove from 
Liverpool, and would therefore be unable to 
undertake the duties of special observer. The fact, 
however, that he had purchased one of Calver’s 
i7in. reflectors look og a and, whether 
special or not, he was sure Mr. Espin would con- 
tinue one of their most valuable observers. 
(Applause.) The president and officers for the 
ensuing year were then balloted for and declared 
elected as follows:—President: Isaac Roberts, 
F. R. A. S., F.G.S. Vice-presidents: Rev. T. E. 
Espin, B. A., F. R. A. S., W. H. st. G Gage, 
F. R. A. S.; R. C. Johnson, F. R. A. S.; Rev. S. J. 
Perry, F. R. S., F. R. A. S. Special Observer: W. 
H. St. Q. Gage. Treasurer: G. C. Beecham. Secre- 
tary: J. W. Appleton, F. R A. S. Editor of the 
Society's Publications: W. H. Davies, F. R. A S. 
Council: Joseph Baxendell, F. R. S., F. R A. S.; 
Miss E. Brown; W. F. a arug: F. R. A. S.; 
H. Davies, jun. ; Thomas Gwyn Elger, F. R 
W. S. Franks, F. R. A. S.; J. E. Gore, F. R 
M. R. I. A.; Rev. J. H. Honeyburne 
F. R. A. S.; George Knott, LL B., F. R. A. S.; 
Newall, F. R. A. S.; W. H. Sharp, H. Thomas. 
Messrs. G. R. Farncombe, B. A., F. W. Long - 
bottom, J. Scaife, and W. H. Wesley (R. A. S.) 
were elected members of the Society. 


———...—.—..—.———— 


Red Staining for Wood.— The wood is 
pmngoa first ia a solution of loz. of curd soap in 


SCIENTIFIC NEWS. 
1 comet discovered by Mr. Barnard on 
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July 7 has been observed at Kiel, Arcetri, 
Vienna, Strasburg, Rome, and Palermo. Dr. 
Holetschek, of Vienna, computes that the peri- 
helion passage will be the 25th of September, 
when the comet will have so far increased its 
distance as to become too faint almost to ob- 
serve. Its present distance is about 150 million 
miles; but the comet is not of much interest. Prof. 
Millosevich, of Rome, says that it has a nucleus 
of about 11m. in the preceding part of the nebu- 
losity. According to Mr. Chandler's calculation 
the perihelion passage was in May, but it seems 
probable that it will not occur until September. 


Tattle’s comet should be looked for next 
month in the north-east, in the early hours a.m., 
though it is not expected until September. 


Small planet 248, discovered by Dr. J. Palisa, 
of Vienna, has been named Lameia. 


The Astronomische Gesellschaft meets at 
Geneva on August 19, Prof. Auwers presiding. 
Dr. B. A. Gould has presented the society with 
the stereotype plates of the catalogue formed 
from the Cordoba zones, and they will be pre- 
served at Leipsic. 


The fourteenth meeting of the French Asso- 
ciation for the Advancement of Science will 
take place on August 12, at Grenoble, under the 
presidency of M. Verneuil, member of the Aca- 
demy of Medicine. The public lectures will be 
on ‘‘ The New Gallery of Palxontology in the 
Paris Museum,” by M. Cotteau, and on ‘ The 
Victualling of France,’ by M. Rochard. 
Numerous excursions will take place in the Alps 
as far as Chambery. 


Mr. G. H. Darwin is making progress with the 
biography of his father. The volume, it is 
stated, will contain an interesting account of 
Darwin’s method of research, and for the first 
time the public will have presented to them a 
true picture of the great naturalist’s home and 
daily life. It is anticipated that the book will 
be issued before the year is out. 


Mr. Alexander Watt is finishing a practical 
treatise on the electro-deposition of metals, in- 
cluding the electrolytic refining of copper and 
other metals and treatment of ores. The work 
will shortly be published by Messrs. Crosby 
Lockwood and Co. i 


The half-yearly meeting of the Scottish 
Meteorological Society was held on Monday in 
Edinburgh, Mr. J. Murray in the chair, Mr. 
Buchan submitted the report of the council, 
which stated that the cost of maintaining the 
observatory on Ben Nevis had been £335 above 
the amount of subscriptions received, and that 
£800 would be required to carry it on during the 
next twelvemonth. A temporary branch of the 
marine station had been established at Millport, on 
the Clyde, and much good work had already been 
done there. It washoped thatit might soon be pos- 
sible to establish a permanent station on the 
Clyde. Dr. Sanderson gave in the financial 
report, from which it appeared that the member- 
ships now number 689, and that the income for 
the year ending June 30th last amounted to £456, 
of which £417 was received in subscriptions. A 
sum of £5,154 had been expended in connection 
with the Ben Nevis Observatory, of which 
£2,020 was for building the observatory, and 
£1,798 for making the road to the top of the hill. 
The income of the marine station at Granton 
amounted to £998, and there was now a balance 
at its credit of £641. Professor Ewing, Dundee, 
gave an account of a scheme for the observation 
of earthquakes which it is proposed to carry out 
on Ben Nevis. He said that to find the earth in 
perfect stillness was extremely rare, and he 
supposed that what was meant to be investigated 
was overy description of earth movements, 


The Marine Biological Association is to receive 
Government aid on condition that its work is 
carried on in full concert with the Scotch Fishery 
Board. Our fisheries have been too long 
neglected, and it is satisfactory to find that at 
last the Government are aware of their national 
importance, 


A useful course of lectures was concluded last 
week at the Birmingham and Midland Institute, 


5 fluid ounces of water, or else is rubbed with the | When Mr. C. T. Millis, of the Technical College, 
solution; then magenta is applied in a state of Finsbury, delivered the last of the series on 


sufficient dilution to bring out the tone required, 
All aniline colours behave very well on wood, 


“ Pattern-cutting for Sheet-metal Workers.“ Mr. 
Millis commenced his course by showing that 


ttern-cutting or, more strictly speaking, the 
evelopment of surfaces, was the laying out of 
the surfaces of solids in a plane, and then dividi 
the articles for which patterns were required by 
sheet-metal workers into three classes, the first 
articles having equal slant or taper, such as 
coffeepots; the second articles having unequal 
slant or taper, as baths, hoppers, canister tops, 
&c. ; and the third bent or twisted surfaces, such 
as vases, aquarium stands, moulding, &c. He 
then proceeded to explain the application of solid 
geometry to the setting out of the foregoing 
patterns, and the general principles underlying 
the same, methods for ore) out patterns in a 
round, oval, and oblong, and for other articles of 
equal and unequal taper, such as elbows, T-elbows, 
elbows formed by tapering pieces of pipe, &e. 
Copies of supplementary notes, containing defi- 
nitions for geometrical problems, useful to sheet- 
metal workers, were prepared by Mr. Millis 
and distributed to those attending the lectures— 
from 150 to 200 working men, the tickets of 
admission being distributed by the representa- 
tives of the societies of tin-plate workers, 
braziers, ironworkers, and similar bodies. It is 
proposed to bring before the Birmingham Trades 
Council a proposition to establish a class during 
the next session of the institute to carry on the 
work, 


Bull's patent process of steel manufacture by 
means of water-gas—converting ore into steel 
without firet making pig—is being tried at 
Trimsaran, Kidwelly. The following description 
of the process is published :—The gas producers 
are similar to the Strong and Lowe, or the quasi 
recuperative type. The coal is forced bya hot 
blast of air into partial combustion, the resultant 
heat of which is collected into separate re- 
cuperators. An interval follows, during which 
the air is turned off, steam is forced in a reverse 
direction through the recuperators, and becoming 
highly superheated, is decomposed or trans- 
formed into a powerful reducing gas. This is led 
through conduits to the tuyéres of the blast 
furnace. It is expected from the careful arrange- 
ment of the crucible of the blast furnace, which 
is of the cupola form, that a bath of pure iron 
can be maintained ina fluid condition. When 
the metal is tapped it will be carried by ladle, 
and run into a Siemens open-hearth steel 
furnace. 


At a recent meeting of the Master Car 
Builders’ Association of the United States, the 
question of automatic couplers for goods waggons 
came up for discussion. Notwithstanding the 
Massachussetts law and the Boston trials, the 
difficulty of introducing a uniform automatic 
coupler is so great that only slow progress is 
being made. The Leg islature of New Tork 
State has passed a law which declares that after 
July 1, 1886, couplers on new freight cars must 
be capable of being worked automatically. The 
subject was referred to the Executive Committee, 
to make a public trial, to employ experts, and to 
request the co-operation of the railroad com- 
panies. 

Dr. Ramos, of Bristol, says that refrigeration 
of the lobe of the ear will stop hiccough. The 
refrigeration need be nothing more than the ap- 
plication of cold water. 


Dr. G. W. Jacoby, of New York, read a paper 
recently before the American Neurological 
Society, in which he stated that hypodermic in- 
jections ofa one per cent. aqueous solution of 
osmic acid had been found an effective remedy 
in the treatment of peripheral neuralgia, 
especially in the case of sciatica. 


At the meeting of the San Francisco Micro- 
scopical Society, on June 24th, Mr. W. Norris 
presented a set of nineteen slides, being the first 
instalment of a series, which is intended to be a 
complete collection of all known Californian 
diatoms. Dr. J. H. Stallard read a paper on 
“ Pathogenic Bacilli,” in the course of which he 
stated that Koch’s views as regards the cholera 
bacillus will soon be, inall probability, established 
beyond reasonable doubt. 


Mr. A. Lyman, of New York, has invented 4 
new cartridge, which consists in packing the 
shell with meal powder, and leaving a longitu- 
dinal hole quite through. It is contended that 
by this arrangement the ignition begins within 
the walls of the perforation, and gradually ex- 
tends, the charge burning with augmenting 
rapidity, and the gas pressure rising steadily, 80 
that the full effect is expended upon the 15. 
jectile. From a smooth bore yin, calibre, 4%. 
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long, a projectile 9in. long, weighing 3}0z., has 
en driven into a target composed of nine 
plates of }in. boiler iron, with a powder charge 
of less than an ounce, The inventor thinks that 
a 3in. gun and 401b, of powder will send a pro- 
jectile through a solid iron plate 3ft. thick. 


According to Herr Stutzer, writing in the 
Leitechrift der Physiologische Chemie, all vege- 
tables contain three groups of nitrogenous 
substances—one soluble in water, represented by 
asparagine ; the second, comprising albumen, 
dissolved by the hydrochloric acid pepsin of the 
stomach, and chemically distinguished from 
amides by forming insoluble compounds with 
copper hydroxide in neutral solutions, the third, 
composed of all those nitrogenous substances 
which are not soluble in water or in acid pepsin. 
The last group was the one examined. Com- 
mercial cocoanut cake used as fodder by farmers 
was treated with pepsin and pancreatic extracts, 
and it was found that the latter in an alkaline 
solution had somewhat less action on proteids 
than acid pepsin. The author’s observations 
lead him to believe that soda alone is quite as 
powerful a solvent of nitrogenous principles as 
when combined with pancreatic ferment. 


We learn that Mr. Clement L. Wragge, 
F. R. G. S., late of Ben Nevis Observatory, in con- 
sequence of recent correspondence, intends to 
visit Brisbane shortly. His mission is to confer 
with Major-General Scratchley, K. C. M. G., and 
the Queensland Government on matters relating 
to meteorological work in Northern Queensland 
and New Guinea. He hopes to establish a station 
at Port Moresby. An assistant will carry on the 
work of his Torrens Observatory, near Adelaide, 
aided by self-recording and electrically-register- 
ing instruments, and the result will henceforth 
be sent direct to the Royal Meteorological 
Society and the Government Meteorological 
Office, London, with both of which the Torrens 
Observatory is connected. Mr. Wragge is also 
arranging for the continuance of his observatory 
on Mount Lofty, South Australia. 


Artificial White Light with Metallic Mag- 
nesium.— Magnesium added to a 5 mix- 
ture brightens the brilliancy of ita flame amazingly. 
The powdered metal, as manufactured by the 
electrolytic process, can be well used for that pur- 

Two and a half per cent. magnesium added 
gives the red strontium light a wonderful bright- 
ness, while with the barium light its green colour 
is rendered perfectly white, resembling the electric 
light. Such mixtures might serve well for photo- 
graphic purposes ; if with properly constructed ap- 
paratus and chimneys, the troublesome smoke aud 
the evolu: ion of inj ur ious gases may be got rid of. 
The manufacturers of magnesium by electrolysis 
recommend for white light, one part shellac to be 
fused together with six parts of barium nitrate, the 
mass to be reduced to a fine powder, and thoroughly 
mixed with two and a half per cent. magnesium. 
For red lights the same amount of magnesium with 
one part of shellac and five parts of strontium 
nitrate answers well. When being used the mix- 
ture is spread upon a piece of sheet iron and 
. it is placed loosely in tubes of very thin 

eet zinc of about two c. m. diameter. As the 
combustion proceeds the zinc is consumed with the 
pyrotechnic resistance. 


To Colour Brass Steel-Grey or Black.— 
Add one part of hyposulphate of soda and two parts 
of sulphate of copper to 100 parts of water. 
Cleanse thorough'y the object to be coloured, place 
it in the mixture and heat it. A darker tint is pro- 
cured by adding more hyposulphate of soda, while 
a larger quantity of sulphate of copper will produce 
a bluish or steel-grey colour. 


M. DE TROMELIN has attacked the hypothesis 
that clouds are composed of vesicles or hollow 
spheres of coudensed vapour. He supposes that 
every solid body, whatever may be its diameter, 
retains around it by adhesion a special atmosphere 
of the gas iu which it is plunged ; that the thick- 
ness of this atmosphere is nearly independent of 
the volume of the solid body; that the attraction 
which retains it is within the domain of the mole- 
cular forces, and is manifested only within very 
short distances. In this way he accounts for the 
difficulty of completely removing the air froma 
tube which is to be filled with liquid. In the case 
of a vesicle surrounded by its atmosphere, the 
thermal avs rption of the water is much greater 
thau that of the surrounding diathermanous air. 
The atmosphere of the vesicle is consequently ex- 
panded, aud the particle with its atmosphere floats 
by displacing an equal volume of the circum- 
ambient air. The dust particles which are observed 
in the suu's rays are supposed to be sustained in 
the same way. 


LETTERS TO THE EDITOR. 


— — 
{ Ws do not hold owrselves responsible fur the opinions 
our -errespondents, The Editor respectfully requests thai at 

communications should be drawn up as brieky as possible.) 

Au communications shouid be addressed to the EDITOR o / 
the ENOLIsBE Mzonaxnio, 382, Strand, W.O. 

All Choques and Post-ofice Orders to be made payal le to 
J Passmonz Epwarps. 

„%% In order to facilitate references, Correspondents, when 
speaking of any letter previously inserted, wit oblige by 
w nion ing the number cf the Letter, as well as the page on 
w ich tf appears. l 

“I would have everyone write what he knows, and as 
mach as he knows, but no more; and that not in this 
Ouly, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
o her things, knows no more than what everybody does, 
aad yet, to keep a clutter with this little pittance of his, 
w ll undertake to write the whole body of physicks a vice 
f:om whence great inconveniences derive their original.” 

-Montaigne’s Essays. l 
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THE PRIME MERIDIAN FROM A 
FRENOH POINT OF VIEW—ANOTHER 
PRICK OR TWO FOR THE SUN- 
SPOT BUBBLE-TERRESTRIAL TELE. 
SCOPES—THE POWERS THAT (CAN'T) 
BE—TARDY ‘“ NOTICES” OF PHENO- 
MENA—EQUATORIAL MOTION FROM 
AN ALTAZIMUTH ONE — SPEOTRO- 
SOOPE. 


[24537.)—I nave been highly amused by the 
perusal of the report of a lecture by Dr. Janssen on 
„The Universal Prime Meridian, delivered be- 
fore the Paris Geographical Society. Asan example 
of Spread-cock-yism (if I may adapt a familiar 
American expression) it is perfect. The learned 
Doctor is most irate that so overwhelming a ma- 
jority of the delegates to the Washington 
Conference should have selected Greenwich as 
the initial point for all terrestrial longitudes. 
Richelieu settled the Meridian, and it seems a kind 
of horrifying piece of impertinence to Dr. Janssen 
that anyone should dare to upset what was decreed 
by the notorious Cardinal, in joy at whose death 
bonfires blazed all over Paris. II va sans dire that 
France has effected practically everything that has 
been done in geography and hydrography, whence 
the ingratitude as well as the folly of the selection 
made by the Congress becomes apparent at once. 
One infinitesimal crumb of comfort the French 
delegate does seem to have picked up at Washington 
—General Strachey announced that England has 
begged to join the Metric Convention. Just so, 
England (or the tailors of Tooley-street who claim 
to speak for her) may join the Convention; but if 
General Strachey does not die until the most un- 
scientific French system, founded on an erroneous 
measure of a local Meridian, is used in English 
pomuneroe= wen Methuselah will be a baby to 

m! 

Humbug dies hard, and I do not, therefore, 
apologise for once more reverting to the subject of 
sunspots and the weather. All readers of the 
EnGLisH Mecanic must know how blatantly it 
has been asserted that the years of maximum Solar 
disturbance are those of the greatest rainfall, and 
vice · versd, such assertion having been made in this 
country as a reason or excuse for demanding that 
someone should be installed in a Solar Physical 
Observatory,” at a large salary, in order that, by 
watching sunspots, he might predict the weather. 
In letter 24196 (p. 211), I anda extracts from the 
Report of the Committee on Water Supply pre- 
sented to the Meteorological Society, and since then 
I have been reading the Report of the Astronomer 
Royal to the Board of Visitors of the Royal Ob- 
servatory, Greenwich, Read., 1885, June 6th,” in 
which I find Mr. Christie stating on p. 10 that 
‘it would seem that the maximum both of sun- 
spots and faculæ occurred about the end of 1853 or 
beginning of 1884”; and on p. 14, The rainfall 
in 1884 was 18-0in., being about 7 inches below 
the average of the last 40 years.” The same 
condition of things is recorded in the Meteorological 
Observations made at Stonyhurst, where the rain- 
fall last year was 5'47iu. below the average of the 
previous 37 years—and so from all parts of the 
kingdom. Recently, too, I have come across a very 
interesting work entitled Observations Upon the 
Topograpby and Climate of Crowborough Hill, 
Sussex, by C. Leeson Prince, M. R. C. S., F. R. A. S., 
&c., which contains, amid a quantity of other in- 
formation, elaborate details of Sussex Rainfall for 
46 consecutive years. Taking the pains to com- 
pare this with Wolf’s Tables of Sanspot Maxima 
aud Minima, I find that not the smallest discover- 
able connection exists (or has existed for 46 years, 
at any rate) between the spotted area of the sun and 
the amount of rainfall. Now, this is a question of 
fact, and not of the very least of opinion, which is 
open to investigation by everybody who can read 
and write; and in the teeth of it, it is impossible 
not to question either the buna fides or the absolute 


sanity of any person or persons persisting in 
word ting to blow the pricked bladder up ane 

Might I be allowed to suggest that the reproduc- 
tion in these columns of the article by Professor 
Holden (to which Mr. Sadler refers in the con- 
cluding parsgraph of letter 24474, p. 428) would be 
of interest and advantage to a great many of your 
readers who cannot obtain access to the publication 
in which it originally appeared. 

Premising that Kitchiner was far from being the 
most careful writer who ever lived, I rather fancy 
that the solution of Mr. Mee’s difficulty (letter 
24477, p. 428), or part of it, will be found in the 
fact of the untrustworthiness of the estimation of 
the powers of eyepieces made by the opticians who 
construct -or sell them. A few (a very few) of 
the highest class will measure such powers accu- 
rately, and furnish the purchaser with the true 
amount of amplification ; but when one gets to high 
powers and the run of telescope sellers, the tend- 
ency to exaggerate seems irresistible. Besides, 
while, of course, a power of 2,000 on a 7in. re- 
flector would show a bright star as an amorphous 
smudge of light, no observer could legitimately say 
that he had seen the star with any such a power. 
Finally, note what Kitchiner himselfeays in various 
parts of his book On Telescopes,’’ as to the use— 
or rather, utter uselessness— of high magnifying 
powers (p. 74). 

Letter 24504 (p. 451) suggests to me to say 
that on the morning of July 22nd I received 
the June number of the R.A.S. Monthly Notices 
containing Dr. Hind’s predicted details of the 
occultation of Aldebaran, which had happened 13 
days previously! Of the value of this to those 
Fellows of the Society who happen to be pranti al 
observers it would be needless to insist. ppily 
in the ENGLIsH MEcHANIC we have a journal read 
5 by every owner of a telescope in the 

nited Kingdom. If we were left to the tender 
mercies of Burlington House for the announcement 
of such phenomena as a daylight occultation, I am 
a little afraid that many a one would go unobserved 
and unrecorded. : 

The task set by Montmartre in letter 24508 
(p. 452) is beyond my capacity, inasmuch as the 
quantities of altitude and azimuth and hour angle 
and N.P.D. do not vary equably, which they must 
do if an equatorial motion could be obtained by a 
single movement. 4 fortiori this would apply 
to an arrangement for following the moon with ner 
very irregular motion. For example, she souths to- 
morrow morning 45 minutes later than she did this ; 
on the morning of August 7 one hour later than on 
that of the 6th; on the morning of Sept. 1 52 
minutes later than she did on that of August 31, 
and so on. 

It is quite worth the while of “E. B. F.” 
(query 57100, p. 463) to attach a 5-prism spectro- 
scope to any astronomical telescope of an aperture 
exceeding Jin. With it he would see the C, Ds, 
and F lines bright in tho spectra of the solar pro- 
minences. He had better buy Browning's How 
to Work with the Spectroscope,”’ for a reply to his 
succeeding query (57101). 


A Fellow of the Royal Astronomical Society. 


ASTRONOMICAL. 


(24538.]—-I HAVE no wish to appear to dispute 
with so eminent an astronomer as Mr. Fr 
(letter 24505), so, if you will allow me, I will only 
ask him to think over and compare his own dicta 
as to 100 to the inch and the explanations I offered. 
The ‘‘reductio ad absurdum is founded on his 
statements, not on mine. 

May I be allowed to ask him if all vision is not 
identically the same, whether of stars, planets, or 
the page of E. M.” on which this appears? Every 
image is made up of points, and the light from any 
point passing through apy aperture results in a 
disc and diffraction rings. In practice only bright 
points make sufficient impression on the retina to 
produce rings, and in the case of surfaces the discs 
and rings overlap and become continuous. This is 
optical theory. Perhaps Mr. Franks denies it. 

But he tells us the intrinsic brightness of either 
a bright star or faint comes depends upou aperture 
and nothing else.“ Will he kindly consider this 
again? The total amount of light froma star de- 
pends upon the aperture; but when we raise a disc 
and spread that light over a perceptible area, we 
certainly, in my judgment, reduce the intrinsic 
brightness. We see the faint comes us well under 
such circumstances, because the same quantity of 
light reaches the retina, but the image is less bright. 
Lum afraid this is a ‘‘ reductio ”?” again. 

If Mr. Franks still differs, I can only ask him to 
try it practically, premising that if his aperture 
will not stand 100 to the inch and give clean discs, 
it is necessary, in order to try fairly, to reduce 
aperture to some size that will do so. If he does 
not find star images decrease in intrinsic brilliancy 
as they increase in size with powers above 50 tothe 
inch, I will admit I fell into the ditch he speaks of. 

I have read ‘‘ Newcomb 5 „ bat I 
certain] in by using high powers on close ob- 
jects ; and 1 think a 8 55 of Mr. Sadler's letter 
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(24352) shows great observers have been of opinions 
very similar, and have found the same practical 
results. Messrs. Franks, Gaudibert, and some 
others ap to possess exceptional sight, which 
enables them to see close doubles and elongations 
with low powers. I have no such ability. 

In letter 24478, re 70 Oph., does ang. lat. 40° 
mean P A 40°? Because if it does, I must, with all 
due deference, ask Mr. Franks to measure again. 

I believe the comes to 101 Cassiopeia is seldom 
seen. It may interest some to know that on July 
8th I saw it north and a little preceding. The best 
est. of position is that it is in a direct line for tho 

ing star of the 10-3” pair. 

What is present distance of close pair of 5 2481? 

Webb mentions two faint comes to 6468 BAC. 
This should be three, as there is another at same 
distance as the two. 

Mr. Tarrant furnished me with sketch of 53 
Ophiuchi, and I have seen all his stars; but I am 
sure there are more within the s he includes, 
although the thick London air will not allow me to 
see them well enough to fix their positions. He 
shows one, a little p. a line from C to D. There 
is another star between this and C. 

E. Holmes. 


THE RED STAR BIRM. 464. 


[24539.]—THERE is an error of about half a 
minute in the R.A. of Birm. 464 in Schj.’s first 
catalogue of red stars (Ast. Nach. 1591), which Mr. 
Birmingham has followed in his Red Star Catalogue, 
and in his reference to this star in the Monthly 
Notices for June 1874. Schj.’s place in his second 
catalogue iscorrect. I have only been able to find 
two indubitable meridian observations of it, after 
searching more than 100 catalogues; for the sup- 

ed determinations in the Dunsink Observatious 
Iv. cannot belong to this star. It was also observed 
once in a 20ft. sweep by Sir J. Herschel. The 
following are all the results known to me, reduced 


to 1880°0: 
h. m. s. 
H, xviii. 43 48:47 — 8° 2’ 26 4" 
Santini 49 49 33°5 
Lamont 49°20 39°1 
[Dunsink 24°73 24 6] 


Hy’s observation is given in his list of red stars 
on page 449 of the Results of Astronomical 
Observations made at the Cape of Good Hope.” It 
was made in a sweep in the last half of the year 
1827. Santini’s observation is found in the zones 
at the end of his little-known work, the De- 
scrizione del Circolo Meridiano dell’ I.R. Osser. di 
Padova ” ; the observation was made in July 1844, 
and isthe mean of two determinations. The three 
observations on which Lamont’s result is founded 
were made in September 1860, August 1861, and 
September 1863. They are given in the Annalen 
der Konig Sternwarte bei München (Supplement- 
Band ix.) The Dunsiok place is the mean of two 
determinations (one being allowed only 4 weight) 

Dr. Dreyer in 1879 and 1880. I have marked 

is“ D“ in the diagram. The magnitude is given 
as 9:5 on aly 29th, 1850, the best observation ; but 
Burnham called Birm. 464 7 0 mag. on July 24th, 
and 6°8 mag. on July 3lst, 1880. The object 
observed at Dunsink is evidently some other star 
near. It is curious that, though Birm. 464 appears 
as the brightest star of the triangle on the maps of 
Inghirami and Capocci, its place was not deter- 
mined by the former, though he observed Nos. 2, 
4, and 6 (the numbers are those given by Mr. 
Gemmill in letter 24480, page 429). Its absence 
from Bessel may be accounted for either on the 
supposition that the star was so faint at the time 
the zone was observed at Königsberg asto escape 
Bessel, or, which I think more probable, that 
the star being a bright one, Bessel preferred 
to observe the fainter star No. 6 near it, leaving the 
bright one for other observers. There is possibly a 
third explanation. Birm. 464 has a very faint comes 
at 14:3”, forming the pair /3 969, and No. 6 appears 
to be ;3 970; while No. 9 is apparently h 868, given 
in Sir John’s third catalogue without mags., pos., 
or distance, as a beautiful little double star in 
the field with a most remarkably red star 9 mag.” 
It is from this observation that the star is included 
in the liat of red ones in the Cape observations. It 
would seem at first sight as if Birm. 464 had a 
considerable p.m. in decl. from a comparison of the 
observations of H,, Santini, and Lamont; but H,’s 
observation is not of course delicate enough to 
determine this, and Santini’s is in error, 
as there is a similar discrepancy between 
his observations of No. 6 and Lamont’s, while 
Bessel’s place of No. 5 agrees exactly with 
the latter’s, as does Santini’s No. 2. In the 
diagram I have inserted Nos. 1, 2, 3, 4, 6 
from Lamont, 6 from Burnham, 9 from Her- 
schel, 7, 8, and 10, from Inghirami's map 
(“Mappa Uranographica,” also in the Berlin 
star maps). This map was made in 1527 and 1828, 
and Capocci’s about the same time. Inghirami 
used a 4in. Fraunhofer, and annular micrometer, 
Capocci probably a 34in. I regret that owing to 
its south declination Iam not able to examine the 
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group. The following are the mags. of Birm. 464, 
not included in his Red Star Catalogue (with the 
exception of Herschel’s), with the dates 

Herschel. 18277 9 mag., most remarkably red.” 
Inghirami. 1827-1828 8 mag. Estimated from map. 


Capocci. 1823+ 8 mag. Estimated from map. 

Santini. 1844:52 7 mag. Colour not noted. 

Lamont. 1860:73; 1861:63; 1863:74. 64 mag. Colour 
not noted. 

Burnham. 1880°53, 54, 56, 7:0 mag.; 1880:58 6-8 
mag. 

Gore. j 188171 8 mag. 

Gemmill. 1884:63 8 mag. Magnificent ruby.“ 


I do not think that, all things considered, there 
is much evidence of variation. The mags. 
assigned to red stars by different observers vary 
considerably. For instance, Mr. Webb made the 
magnitude of this very star 9'5 on Sept. 22nd, and 
Mr. Birmingham 7°5 on Sept. 23rd, 1873. 

The following are the magnitudes assigned to the 
other stars in the group, including those which I 
have estimated from the maps of Inghirami and 
Capocci. 


e : — 
E s 2 8 5 
8 2 D = 8 2 g 8 
A — fee] p= © 2 | joa] 
2 S 88 8 8 7 
3 9 8} 8 
5 : 8} 81 3 8} 7 
9 8 
6 9 9 8 3 
7 9 9 
8 9 9 
9 
10 9} 
July 24th. H. Sadler. 


P.S.—Burton’s mag. (7:5) of Birm. 607 does not 
appear in the Dublin observations. 


THE DAYLIGHT OCOULTATION OF 
ALDRBARAN. 


24540.]— REFERRING to Mr. Pearson's remarks |! 


on the above subject which appeared in your issue 
of the 24th inst., I would beg to inform that gentle- 
man that the times of immersion and emersion 
were taken at Rousdon by a sidereal chronometer 
which has been rated by star transits taken at my 
observatory with an instrument in excellent adjust- 
ment, and I have, therefore, no doubt whatever 
that my time is correct within the decimal of a 
second, and is quite independent of the position of 
Lyme Regis. 

As Mr, Pearson is doubtless aware, there is con- 
sideratle difficulty in deciding upon the exact 
instant of emersion in the circumstances under 
which the occultation of Aldebaran took place (the 
full blaze of sunlight), and, therefore, a small error 
may possibly occur in the time noted ; but with the 
immersion the case is entirely different, and the time 
of that phenomenon is accurately given, in proof of 
which I may mention that the longitude deduced 
from it agrees exactly with the position of Rousdon 
Observatory, derived from a recent measurement 
taken by the Ordnance Survey Department. 

I am unacquainted with Mr. Pearson’s 
graphic method, beyond casually glancing at some 
examples of it given in the Encuisa MxCHANIO. It, 
however, appears to be a modification of the well- 


known graphic method of Mr. Penrose. 


y | itis) to find Birmingham’s star. The 


While thanking Mr. Pearson for his kind advice, 
I prefer to trust to the results of actual observation, 
and time derived from transits, rather than to his 
method which, at the best, can only give approxi- 


mate results. O. E. Peek, M.A. F. R. A. B. 
Rousdon Observatory, July 27th. 


THE DOUBLE STAR T. 1059 —ERRATUX. 


24541.J—I am glad that Mr. Gaudibert (letter 
24503, p. 451) has succeeded in identi yang 13 pee- 
I mentioned Z. 1959 because the angle and distance 
seemed similar to those of Mr. Gaudibert’s pair, 
though as X. 1959 was included in /3.’s first series 
of Chicago measures (which I thought Mr. Gaudi- 
bert possessed), and the tudes were so very 
different, I hardly thought it possible that the two 
could be identical; still, I was rised that so 
bright and easy a pair, as Mr. Gaudibert's seemed 
to de from his description, should have escaped 
notice so long. T. 1959 is either W. B. (2) XV. 668 
or 670; butt do not know which of the two it ie, 
as it is not in Pos. Med. B. identifies it with 668, 
and Stone with 670. The places for 1885 0, brought 
up from Weisse’s Bessel, are— 


W. B. (2) XV. 668. XVh. 30m. 918. + 35° 9“ 8 9˙ 
670. XVh. 30m. 16·18. + 35° 6279 


Bessel calls both 9 magnitude; Arg. rates 668 at 
9-1 mag., and 670 at 9:0. T. calls A of his 1959 
9 mag. in 1829, and 8°5 in 1831 and 1833. It has 
very seldom been measured, though De. observed 
it five times between 1863 and 1872, calling the 
larger star 9:6 mag. in L. 's scale on all five occa» 
sions, B ranging from 10-0 to 11:0 mag., or 104 
mag. as a mean. De. calls it very difficult on three 
nights, from its faintness and com tive close- 
ness. Howe rated A 90 and B 100 mag. on the 
one evening on which it was measured at Cincin- 
nati. The difference between these estimates and 
Mr. Gaudibert's is astonishing. The following are 
the principal measures :— 


o I Mags. 
E. 241-07 : 1713: 1831:58. 3 nights. 8'7, 103 
De. 240-86: 2-002 : 1868.27. 6 nights. 9-6, 104 
3. 2423 : 208 : 1878-41. 1 night, notgiven 


C. O. 2401 : 1°80 : 1879-30. 1 night. 9:0, 100 


The pair is evidently unchanged. As 8°6 L. is about 
1 to 9-1 mag. Arg., the agreement of the 
various estimations of magnitude is satisfactory; 
but this makes it the more remarkable that Ar. 
Gaudibert should ever have called A a 6th magni- 
tude star. I should be glad if he would look again 
at this object, and determine which of the two stare 
in Weisse’s Bessel ©. 1959 is. His circles, by the 
way, must be considerably out of ad N It 
is curious that the place of Bode 26 Corona should 
have agreed so exactly with Mr. Gaudibert’s 


lace for his pair. 
í 54532, page 456, jor 13:9in. Henry 


In letter 
Bros. read 14 9in. Henry Bros. H. Sadler. 


B. 448 VEGA. 


[24542.]—In reply to Mr. Gemmill's request 
(letter 24480), I send the accompanying little map 
of the vicinity of B 448 oor from Harding $ 
Atlas, which will, I hope, help him (rough thoug 
osition of 
the red star (which is not given by Hardin 1 
Lalande), marked by a small circle, I have ; 
down carefully from Birmingham's position m: 
duced to the epoch of Harding’s Atlas (1800). 


— 
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the smaller image. Will he explain how the same 
total quantity of light can be over four times 


8 eu LYRA 


from the theory of light as expounded Tyndall 
and Prof. Abbé, for they — us that ion 


phenomena take place ef mii Eiaa of objecit 

vision, aD ive o ess of o 

while Mr. Franks tells us that the vision of vent 

points is altogether a different thing to the vision of 

surfaces leas Tright, I have always thought the 

softening of outline with high powers was a 

due to the enlargement of points into discs, and 

on planets, moon, stars, or anything elso. 
. P. Dodge. 


AN ADJUSTABLE OBJEOT-GLASS FOR 
TELESOOPE—I: 


[24546.]—Havura been so fortunate as to obtain 
the advice and assistance of your able and skilled 
correspondent ‘‘Prismatique’’ in out a 
plan which I submitted to him for making an 0.g. 
now the instrument has been received from him, i 
propose to send some account of it. 


The two glama viia form an o.g. are in most 
cases p in contact, and when this is the case 
any errors which may arise in the correction of the 
spherical aberration can only be remedied by a fresh 
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bave lettered the small stars in its immediate 
wicinity, and they are as follows :— 


the baen: The tubes are filled with sul- 
phate of lead, which the inventor has found 
to be pene to red lead, and perforated with 


a = Lalande 34324 (8}m.) : hi it the liqui 

2 n 34 0 vertsal apertures, which permit the liquid to enter | grinding of one or moro of the surfaces; but if 
c= p . 3882 B does not differ essentially from that found in the instead of having them in contact we place them 
d= », 34421 (8) ordinary of accumulator. But the con- at a small distance apart, all such error may be 
e 34412 8 ) atruction of the battery is unique, and possesses eliminated pee ig by ot the distance between 


99 

There is no magnitude assigned to f in Lalande’s 
catalogue ; but the star was estimated 7}m. by 
Hencke (Mon. Not. E. A. S., 1859, p. 341). 

With reference to B. 607, my only authority for 
Burton’s 75m. is the note in the Red Star Cata- 
logue.” Burton’s estimate certainly seems very 
small. If B. 607 is really variable, the limits of 
variation would, I think, be included between 4m. 
and 6m. 

With reference to the obsevrations of H. D.” 
ee I may say that the distant comes to 

ega is a suspected variable, and is No. 656 of my 
C gue. J. E. Gore. 

July 18. 


this advantage: the leaden cylinders, when in use, 
can be far more readily removed than the plates 
of other accumulators. From the information 
given 97 5 Gimé of the work of an element 
of 100 kilogrammes — the only type yet con- 
structed—the formation of the element lasts 120 
hours. It returns in the discharge 85 per 
cent. of the energy absorbed during the 
charge. Its practical capacity is 3,700 kilo- 
grammetres per kilogramme of lead, and its electro- 


and polishing.. The calculations 8 
aberration should - be made so that when the lenses 


correction of sph. ab., and when this is the case we 
may always obtain =P 
them to a suitable distance. Whenever there is 
over-correction, the lenses have to be farther 
separated, and when there is under- correction they 
must be brought closer together. And this ise ually 
true for the colour correction also; in fact, the in- 
crease of distance manifestly reduces the 

wer of the flint lens in both cases; for, suppose 

e distance to be increased till it becomes equal to 
the focal length of the first lens, the s erical 
aberration of the flint becomes 0, so that for the 

ir it is reduced to that of the firat lens only. Also 

or the colour aberration, when a ray passes 

through the optical centre its deviation is O. And 
hence the nearer therays pass to the optical centre, 
the less becomes the deviation produced. Hence, 
in both cases, if there is a slig over- correction 
when the lenses are in contact, either the one or 
the other aberration may be corrected to any de- 
gree of accuracy simply by increasing the distance, 
and without having to grind lenses afresh. It must 
be borne in mind, however, that the same distanco 
which gives the best correction for the one does not 
necessarily do so for the other; and so, perhaps, in 
practice we shall generally have to give and take— 
that is, make a slight sacrifice of the one for the 
benefit of the other, according to the judgment of 
the artist. It would seem, however, that a small 
change of distance which would produce a con- 
siderable effect upon spherical aberration produces 
one which would not be nearly so sensible upon 
that for colour: thus, G and F or C and G will be 
nearly as good for colour correction, the one as the 
other; but the difference of distance required for 
their corrections respectively will produce a much 
more sensible effect on spherical aberration. - 


In the belief, then, that the aberrations mi ht be so 
well corrected, I ventured upon trying w ether a 
larger aperture than usual might not be of advan- 
tage, and the telescope was 60 made accordingly, 
though not altogether with the approval of Pris- 
matique.” Its dimensions are: Focal length, 


about 44in.; aperture, Jfin. 

« Prismatique ” thinks, after making trial, that 
the arrangement of making curves, &c., is do- 
cidedly a good one; but that in same respects 


TWO BRILLIANT METEORS—BAR- 
NARD’S NEW COMET. 


(24543 .]— WHILE engaged in comet-seeking with 
the 9in. reflector on the evening of July 6tb, about 
eleven o’clock, I was startled by an almost blind- 
ing flash of light in the telescope. Quickly remov- 
ing my eye from the instrument and looking 
upwards, beheld a magnificent meteor moving 
rapidly from a point south-east of the zenith towards 
the north-west. It disappeared at an altitude of 
about 40°. Before disappearing it burst into four 
or five baa of varied colours, thone By the rear 
. being a vivid green merging into purplish, the fore- 
most and largest ball being N crimson. 
No report was heard, although listened for some 
time. No visible train. I learned the next day 
that it had been seen in other places, one of them 
forty miles west of this observatory. 

Again, on the morning of July 8th, while resting 
my eyes momentarily trom the telescope, I saw 
another very fine meteor moving across the northern 
heavens from east to west below Polaris. This one 
left a very bright train visible to the naked eye 
two or three minutes, and in the telesco which 
was turned upon it (as is my custom often) it could 
be seen for a much longer interval twirling and 
curling into most fantastic forms. 

The new comet discovered J uly m by our good 

. E. of 


that explains how such an E.M.F. as tbat claimed 
by the inventor could be generated. Nevertheless, 


and expeditious removal of the positive leads, 
which, if the battery possesses the economical 
qualities attributed to 1 its inventor, will serve 
to make it particularly valuable in industrial em- 
ployment. 

As I wish to construct a large accumulator bat - 
tery for experimental purposes, I should be glad to 
have the criticisms of your readers, Mr. Sprague 
and others, on this form. G. M. B. 


100 TO THE INOH APERTURE. 
[24545.)—I Have been a devotee to telescopic 
pursuits all my life, and have derived no small 


approximate R.A. 17 hours, 15 minutes ; declination 
south 6° 30“, It is faint, and has a peculiar flashing 
appearance in different parts of the coma. It has 
a good-size nucleus decidedly on one side, and that, 
naturally, towards the sun. Last night I saw in- 
- dications of a very short brush-like tail. The 


planets. Is there any reason why, given a suffi- 
ciently steady night, a 26in. shoul 

as well as a 12in. will bear 600. If there is not, 
then the question is not a question of comparative 
powers different-sized instruments will bear, but of 
the limit our atmosphere practically imposes on the 
highest powers possible on any sites Atmo- 
spheric disturbance may limit the highest power 
possible to one that can be well enoug used on a 
loin. instrument; but this is not setting optical 
theories at defiance. 

If a 26in. on sufficiently steady air will not stand 
as high a power as a smaller instrument propor- 
tionately, can Mr. Franks give us any reason for 
its failure, supposing it to be pene in figure? 


to 4in. William R. Brooks. 
. Red House Observatory, Phelps, N.Y., July 13. 


more difficult and delicate operation might be 
expected, has certaiuly been made with consummate 
All. And I believe that, ia spite of any little 
defects which it may have, and which certainly 
seem to be capable of remedy in a future experi- 


THE GIME ACOUMPLATOR. 


[24544 .]—Havs any of your readers had any ex- 
pce with the Gimé necumulator, which is thus 
bed in a French paper: —The new accumulator 


24 M. Gime is oompoted of cylindrical tubes of | And I cannot follow him as to brightness of star — A 5 
lead, placed verti in the following position : | images. If, as he says, it is dependent upon nothing ment, the instrument may y 
@0 ° d 155 else but aperture, then I suppose he means being one of a high class. 


I had hoped before thie to have sent some account 
of its performance; bat it is as yet unpro 
witha finder, and therefore, as the eye which I use 
for observation is he in very Bove 5 harng 3 
moreover, come to an age when & 
longer afford to pay attention to ailments which in 
times gone by he would have looked upon as 


that the intrinsic brilliancy is the same whether I 
use 100 or 600 on. my 64in. mirror. Now I raise a 
disc with 300, and with 600 the disc is twice as 

e in diameter, and four times the area. To me 
this larger disc is gered much less intrinsically 
brilliant; but Mr. Franks, if I follow him cor- 
rectly, asserts that it is of the game brilliancy as 


KA in an oaken chest, lightly coated with gutta- 
percha, and forming a series of lines analogous to 
and in much 5611 tla plates of Ghar 
. aopumulators. All the tubes of the same line com- 

anunicate with each other, the alternate lines being 
_ joined to the negative and positive poles of 
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the expenditure of eye-power in finding stars com- 
pels me to be somewhat sparing in Aa use. 


G. Penay. 


Of course, the telescope is equally under control 
by the gimlet and strings, the clock attachment 
not interfering with that. 

If Montmartre will make his stand like this 
and allow his telescope to be lifted by the heavier | tions, would shine as much as those who obtain 
eounterpoise, and try the gimlet and string plan, poriga and pensions. He certainly carries his 
instead of the wheel and brasswork, I am certain | life in his hand, and to his calm eye and read 
he will be so satisfied with it as to always use it in | hand many passengers unknowingly owe ther 
future. lives. It is impossible, of course; but, side by side 

I have now had many years’ experience of it, and | with the ‘‘ accidents °” we read of, what a tale 
would in no case return to screw motions or rack | might be told of the disasters just avoided, of the 
and pinion. smashes averted, by the cool courage of the engins- 

Also by having his cross piece long on one side | driver—the biped in smuts and grease, who is, 
and only just protruding from the tee piece on the | nevertheless, a man, every inch of him. 
top of the spindle on the other, he will have his Nun. Dor. 
other tube and counterpoise quite out of his way, 
and require but slight weight to balance his tele- 
AA a other tube. His telescope will require 
no ladder cradle to fix it to the tube; but with two 
or more rings fixed to the tube, and larger than 
his telescope, he may were his telescope into them 
with long strips of wood, so that it shall lie as 
safely asin a box made for it. 

Each ring should be made of two flat pieces of 
iron, 80 bent as for one end to half-clasp the tube, 
and the other to form half the ring to hold the tele- 
scope. With three bolts and nuts through it, the 
telescope will be firmly and safely held in any 
position he pleases. 

When used as a day telescope the position will be 
nearly horizontal, and the greater length of the 
eyepiece will be no inconvenience. 

Philip Vallance. 


the long list of death-traps for drivers. The driver 
of an express train has always seemed to me to be 
a bit of a hero—he has, at least, the stuff of which 


(To be continued.) heroes are made, and, perhaps, in the same condi. 


MOTION FOR TELESOOPE. 


|24547.]—I Fear that Montmartre, letter 
24508, will not succeed in giving his telescope the 
proper motions to follow stars of different declina- 
tions from any one drivivg rod or handle; but he 
may do it much easier and se by using the 
bladder clock—as I have applied two to my new 
stand for the 16in. Calver mirror,—and which I will 
endeavour to describe, so as for any one to apply 
them to telescopes ou a similar stand. Having 
already described the stand and mounting on p. 189 
of the 705 volume, I shall only add that the 
tube of the larger telescope is 9ft. long, and 18in. 
pausto; and with the mirror, &c., weighs 300lb. 

e tube for mounting it is the largest gas-tubing 
I could obtain, being 4in. internal diameter, with 
the smaller size turning in it. The arms also for 
directing and regulating the motion of the tele- 
scope are longer and stouter, as are also those for 
carrying the telescope. In other respects it is 


COMPOUND LOCOMOTIVES. 


(24549.]—I woNDER that those of your corre- 
spondents who were so eloquent recently over the 
alleged iniquities of the new Mid. 19in. cylinder 
engines—engives which are, or will be, amongst 
the finest in the kingdom—had nothing to say about 
the North-Western compounds, These, as you are 
well aware, were designed chiefly with the view of 
reducing fuel consumption. There are two classes 
of compounds, the small or Experiment clas, 
working with 150lb. pressure, and the big a 
„Dreadnought“ class, working with 175lb., and 
weighing over 40 tons. Both classes, however, 
really work at pressures considerably higher than 
the nominal figures, which is to be borne in mind 
in considering the results yielded. ; 

One fact in reference to the compounds admits af 
no contradiction—they are unable to attain the 
highest speeds. Up to about 50 miles an hour they 
are well enough, but back pressure in the 
cylinder, stiffness of working, or some other caus 
prevents the proper running of the engine when 
this rate isexceeded. However great the emergency, 
a compound cannot exceed its normal pace dowr 
hill, and thus it happens that if by any mischance 
time is lost uphill, the train hasto come in late, for 
time cannot be made up downhill. With some of 
the fastest trains it is all but impossible for 
the compounds small ones at any rate—to keep 


Now for the driving of the telescope: The bladder 
clock I have described before, but will doso again. 
A square box, 9in. inside and 14in. high, has in it 
a ere of wood that will slide easily up and down, 
and having a rod fixed in it going through the top 
of the box, like the piston-rod of the steam-engine. 
Under this square piston are placed two football 
indiarubber bladders of the largest size, one on the 
other, and crossed in the box so that their orifices 
are in different corners of the box; in these are 
inserted metal tubes of short length, to connect 
them by short lengths of indiarubber tubes to a 
forked metal tube—one bladder to each fork, and 
the other end of the fork toa long rubber tube to 
reach to the eyepiece of the telescope. The metal 
tubes allow the rubber tube to be tightly bound on 
them, and make an airtight joint. The bladders 
are crossed on each other, as they rise more equally 
under the piston when blown into. Openings are 
made in the corners of the box to allow the tubes 
to rise with the bladder. These two bladders will 
give the piston 9in. rise: more bladders may be 
added if necessary. I find these sufficient. 

Two boxes of this description are fixed to the 
stand—one to the arm for altitude, and the other to 
the arm for azimuth; this last to an extension of 
the fast and loose arm behind the post, and they 
both move with the telescope. On the top of the 
paron two bricks are placed to keep the piston on 

o bladders and drive the telescope. 

On the top of the piston rod a piece of wood 

& pulley is so placed as for the pulley to 
be over the centre of the piston rod. 

Motion in azimuth is given to the telescope by 
the box thus: In the description on page 189 the 
directions and fixing of the strings are given, but I 
had better repeat them here. First, a string from 
the end of the longest crosspiece or aleeve in which 
the crosspiece turns runs through a pulley on the 
end of the arm and thence to a second pulley under 
the arm and near the post, and thence to a weight 
which pulls the telescope after the star. To control 
this a second string from the other end of the cross 
sleeve runs through other pulleys and thence to the 

near the eyepiece. 

Now, this string is not fixed to the sleeve, but 
runs gh a pulley fixed to the sleeve, and 
thence toa second pulley on the end of the arm, 
and thence to the driving-clock. It runs through a 

alley on the top of the box of the driving-clock, 

ence through the pulley on the top of the piston- 

rod, and is fixed to the top of the box on the other 
side of the piston-rod. 

Now, when the bladders are inflated the piston- 
rod is gin. above the top of the box, with the string 
over the top of it, and this check-string of the 
azimuth movement is allowed to move just as the air 
is let out of the bladder, and the piston falls, the 
telescope following the star as the air is let out of 
the bladder. The other box for the alt. motion is 
flred to the other arm in front of the post and near 
the far end. 

The string for directing the telescope in alt. is 
not flxed to the end of the tube, but runs through 
a pulley fixed to the tube, and thence roturns to 
the arm, and by a loop in the string hung on the arm. 
When the telescope is to be driven y the clock, 
if the star is east of the meridian and rising, a string 
carrying a hook runs from the top of the box, and 
thence ugh the pulley on the top of the piston- 
rod, thence through a second pulley on the top of the 
box, and thence through a third pulley on the end of 
the arm when it is hooked in the loop which previousl 
hung on the arm. Thus the descent of the Piston will 
allow the telescope to rise. If the star is falling, a 
second string fixed to the top of the piston - rod 
hooks into a second loop in the string from the tube 
and pulls the telescope down as the piston falls. 

The two tubes from the bladder are brought to 
the telescope near the eyepiece, where the cock of 


each may be easily regulated to keep a star in the 
field of view. 


THE KING'S GROSS ACOIDENT—THE 
PENISTONE DISASTER. 


[24548.]—Mucu obliged to Midland,“ p. 457, 
and of course I do not wish to say anything orto 
have anythin said until after the inquiry ; but 
perhaps Midland’’ can help me to solve what has 
always been a puzzle to me, and that is why in - 
quiries,“ as they are called, are always so long 
delayed From what I know I have not the least 
hesitation in expressing the opinion that inquiries 
into the cause of so-called accidents are delayed in to ke 
order to bring the evidence into a suitable state! time. No compound yet has ever kept time with 
They may not be purposely delayed in all cases, I | the 10.10 between Bletchley and Rugby, or is . 
admit; but I confess to a suspicion that there is to. I much doubt if they could m the | 
never any anxiety to strike the iron while it is hot, | noon, Euston to Rugby. The facts relating to the 
and have an explanation before time has been ob- speed wer of the compounds are more than even 
tained to balance the accounts of the individuals | sophistry can distort; and whilst, therefore, the 
concerned and ‘clear the company.” I shall pro- | number which have been built is cause of astonish- 
bably be told that it is an unjustifiable suspicion ; | ment, it is merely another instance of the pertinacity 
but I am old traveller on suburban lines near Lon- | of engineers. ; 
don, and have kept my eyes open as wellasI| Next to time lost in running comes time wasted 
could, and I want to know how it is that station- | in starting. Sometimes compounds have not merely 
masters and their subordinates never know any- | delayed, but have absolutely refused to start at al 
Pung pea accidents beyond the fact that there is a aali assisted by another engine. With heavy trains 
breakdown, and that would-be passengers must do | half a minute to a minute is often lost on 901 


the best they can. Understand me, please: I do especially if the gradient is unfavourable. 
not blame the underlings, for they are obeyin 


orders, doubtless; but whose orders are they, an 
what has a railway company to fear unless it has 
done something wrong? This policy of mystery 
will surely recoil on the heads of those at in- 
au ted it, and the directors or head officials of 
ilway companies will find that honesty is as usual 

the best policy. For“ honesty ’’ in this connection | Western. If report is correct, the number of failures 
of course read ‘‘ straightforwardness.’’ Accidents on | with compounds is abnormally high and general 
railways ought to be curiosities, provided you under- | repairs expensive. The oil required for lubricating 
stand the word, for such an affair as that at King’s- | purposes is also very considerable. 

cross is no more an accident than I am Haroun- There may be amongst your numerous readers 
al-Raschid—I wish I was, for I would make some | someone who will do battle for the compounds, and 
of the highly-paid “ directors ” who know literally | give us the other side of the case. On the North- 
nothing of the actual working of railways “ sit up., Western I have searched in vain for an official or 
At present the majority of them are merely finan- | servant who will say a good word for the new 
cial speculators, who care little about the arrange- | engines. Many a time have I been met with the 
ments so long as a dividend is declared. It must be reply, We must not say anything about then. 
go, or the brake question would have been settled | Everyone dislikes the compounds, though it would 
long ago. That leads us to the case arising out of | not do to express it. Hence the reticence of driver. 
the Penistone disaster. Can anyone—does anyone | But when a driver has a good engine, did anyone 
—doubt that if the jury in that case had been in| ever find him unwilling to expatiate on its merits‘ 
the slightest degree acquainted with railway work-| July 26. Keppa. 
ing they would have brought in a verdict for the 
defendants? They have practically decided that it 
is impossible to discover a flaw an incipient law— 
in a crank axle, and that a good brake, such as the 
Westinghouse, would not have prevented, or, at 
least, mitigated the effects of that awful affair. I 
know very well that experts say they cannot dis- 
cover these incipient flaws; but permit me to ask 
whether they have ever tried anything but the 
ordinary inspection of the shops? Have they 
tested the axles by Prof. Hughes’s method, or the 
simple process of sounding them when slung? If 
they have, I shall be glad to read a description of 
their method ; but I do not anticipate that I shall 
be so far gratified, for the whole system is rotten, 
and there is no ‘‘ progress” in railway matters 
beyond the new dimensions which the locomotive 
superintendent gives to his engines, which are 
not a bit better than those designed by his pre- 
cursors. So, in the matter of brakes, you cannot 
find a jury (12) of disinterested engineers or 
mechanicians who have any doubt about which is 
the best brake, and yet you will find directors, who 
rely upon the statements of the officials, sanctioning 
the use of appliances which add one more item to 


course, other engines do so too sometimes, but not 
to the extent the compounds do. . 

It is not easy to get at the coal comsumption, bat 
inquiries tend to show that drivers receive no mor 
coal premiums than formerly, if as much. Iam 
induced to believe that no coal really is saved, 3 
view which is supported by the trial on the South- 


COUNTERBORH AND FAOING BAB. 


(24550.]—Te following sketch and ee 
tion of a counterbore and facing bar is contributes 
by Mr. A. B. Landis to the American Mache 
Thinking it would interest your readers e g 
over to you. It is inexpensive, and is easily ep! 
in working order, as the cutters will not require Te 
placing for a long time, and when that is requ z 
they are cheaply made. In the sketch, Fig. l is: 
end view of the bar ; Fig. 2, a side view, 0 
of cutters; and Fig. 3, a side view, showing 5 
flat side of cutters. A is the pin or guide, wbich ib 
solid with the bar. B B are the cutters, which 1 
inserted in slots on the side of the body, D, of 
bar, running the extreme length to the ta 9 75 get 
as shown. These cutters are plain pieces o ba 
steel fitted to the alot; the lower ends of these pt i 
form the cutting edges, and project suflicient J 
beyond the body D to give clearance to c 195 
the body D is cut out with a milling cu 55 
at G G, which gives room for the . 
remove freely. The cutting faces of 2 ben 
radiate to the centre of the bar, making 


— 


Jury 41, 1885. 
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Possible cutting edge. The body of the bar, D, bas 
a slot, E, sawed through it from opposite sides (as 
will be seen by dotted lines on Fig. 3), so as to 
remove as much stock as possible, making the two 
sides gong: A bolt, C, passes freely through 
one side, and is tapped or screwed into the other 
aide. By drawing up this bolt tightly, the two sides 
of the body D are sprung, and rigidly clamp the 
two cutters. The cutters can be quickly removed 
and N pened and replaced, as will be seen, an 
aro y adjustable as to length, so as to make 
both cutters cut equally. In order to make 
P y no wear on the pin, A can be turned 
smaller, and screw-threaded or left plain, and a 
hardened sleeve either screwed or pressed on it 
which can be removed when too much worn an 
another replaced ; but by hardening the pin made 
as shown, the wear is pracy no considera- 
tion. The writer made this style of a bar for use 
in the works where he is employed, and finds it to 
be great economy, as it is easily kept in order and 
the cutters will last a long time, as almost their 
entire length can be used up before needing re- 
placing. Another good feature is that the cutters 
are solidly backed at the cutting edge, consequently 
it is almost impossible to break them. We use the 
bars for facing bosses around holes where bolts are 
, requiring true surfaces, but they can also be 
used for counterboring holes. 
Lowell, Mass. G. F. H. 


THE HISTORY OF THE TIDAL 
PROBLEM. 


(24561.J—Tux evident connection between the 
period of the tides and the phases of the moon led 
philosophers to attribute these phenomena to lunar 
influences long before the true theory was under- 
stood. The rise and fall of the tides of the ocean 
presented a spectacle too remarkable and too im- 
portant to the social and commercial interests of 
_ mankind not to have attracted notice in the early 

period of the ess of knowledge; but the 
actual records which we find in ancient authors 
concerning the tides are exceedingly few and scanty. 
The reason of this seems to be that the principal 
seats of civilisation and learning were situated in 
regions remote from these great oceans and seas, 
where these phenomena are most developed. As 
many of your readers who are interested in the 
subject may not have access to the original sources 
from which the following sketch is derived, I have 
thought it desirable to place on record a concise 
Shitoece of the progressive results attained by early 
ail gana in their attempts at the solution of the 


problem. 

The first historical observation of the tides which 
has come down to our times is probably that of the 
historian Herodotus, who in Book II. chap. 11, of his 

reat work, speaking of a long but narrow bay, 

verging from the Red Sea, in his description of 
the land of Egypt B. o. 445, says: In this the 
tide regularly ebbs and flows.” Pliny, Book II., 
chap. 97, as quoted by Lalande in the fourth 
volume of his “ Astronomy,” page 8, has the fol- 
lowing very remarkable passage on the matter: 
That the tides of the ocean ebb and flow is ex- 
ceedingly wonderful: these are produced under 
various circumstances, but the cause is in the 
sun and moon,” and he proceeds to describe their 
3 and order very accurately. He died in 
A.D. 79. 

In Lingard’s ‘“ Antiquities of the Anglo-Saxon 
Church,” chap. 10, we have a succinct account of 
the knowledge of the subject possessed by the 
Saxons. ‘From their insular situation,” he ob- 
server, the Saxons could not be ignorant of the 
interesting phenomena of the tides, and Bede seems 
to have suspected the existence of that cause, the 
discovery of which has immortalised the name of 
Newton. Bede lived a D. 700, and he connected 
the ebb and flow with the action of the moon, with 
whoee motion they so accurately corresponded that 
he was tempted to believe that the waters were 
drawn towards that luminary by some invisible in- 

‘fluence, and after a certain time were - 


In his work, “ De Ratione Temporum,” 
chap. 27, page 116, he says: ‘‘ The tide is drawn 
forward asif by certain influences of the moon, 
and again it is poured back to its natural bounds, 
when the force alluded to ceàses.“ He does not, 
however, venture to speculate on the nature of this 
attraction, but confines himself to the following 
enumeration of the 5 in which the motions 
of the moon and of the ocean appear to coincide. 
% As the moon daily recedes twelve degrees from 
the sun, so, on an average, the tides are dail 

retarded four points” (eight and forty minutes 
‘t in their approach to the shore. Some days before 
the conjunction they seem to increase; and from 
the fifth to the twelfth, from the twentieth to the 
twenty-seventh day, they continually diminish. 
But the gradations of increase and decrease are not 


perfect] poe sr, and these anomalies may be 
aed perhaps, to the impulse or resistance of 
the winds, more probably to the agency of some 
unknown power“ The Anglo-Saxon, however, 
was able to correct an erroneous Paon of former 
philosophers. It had been pretended that in every 
part of the ocean the waters began to rise at the 
same moment; but daily observations authorised 
him to assert that On the eastern coast of Britain 
the tide was propagated from the north to the south, 
and that it reached the mouth of the river Tyne 
before it washed the coast of the Deiri.” 

Descartes, after Selencus, as quoted by Plutarch 
imagined that the moon, pressing on the surface of 
the waters immediately beneath it, forced those 
waters to rise along the distant coasts, attaining 
their maximum of elevation 90 degrees from the 
spot at which the moon was in the zenith. 

The gravitation of the waters of the ocean towards 
the moon was clearly understood by Kepler, a D. 
1608, although he failed to indicate the law of 

vitation. In one of his dialogues he writes: 
‘The sphere of attractive value which is in the 
moon extends as far as the earth, and entices up the 
waters, but as the moon flies rapidly across the 
zenith, and the waters cannot follow so quickly, a 
flow of the waters is occasioned in the torrid zone 
towards the westward.” And again, in his New 
Philosophy,” There are two primary causes of the 
motion of the seas—the moon and the diurnal re- 
volution. The moon does not act on the seas by its 
rays or its light. How then? Certainly by the 
common effort of the bodies, and (to explain it by 
something similar) by their magnetic attraction. 
It ahould be known, in the first place, that the whole 
quantity of water is not contained in the sea and 
rivers, but that the mass of earth (I mean this 
globe) contains moisture and spirit much deeper 
even the sea. The moon draws out this by 
pathy, so that they burst forth on the arrival of 

e moon, yi consequenee of the attraction of that 

0. 


7 
Galileo expresses his t that so ingenious a 
philosopher as Kepler should give such an explana- 
tion as that, a portion of which has just been 
quoted. His Fourth Dialogue is a development of 
a treatise on this and other subjects, which was 
sent to the Archduke Leopold in 4 D. 1618. His 
theory was erroneous; but it required a further 
advance in the science of motion to point out its 
insufficiency. He attributed the tides to the rota- 
tion of the earth, combined with its revolution 
round the sun. From the earliest ages the problem 
had been regarded as most difficult, inasmuch that 
it had been designated ‘‘the grave of human 
curiosity’; so Galileo, having a theory of his 
own, clung to it with the utmost tenacity. His 
desire to excel others urged him on its prosecution. 
There is an unfounded legend that Aristotle 
drowned himself in despair of being able to invent 
a plausible explanation of the extraordinary tides 
in the Euripus. Pytheas, a contemporary of Aris- 
totle, had o ed that the full tides occur at full 
moon, and the ebbs at new moon. Posidonius, as 
quoted by Strabo, maintained the existence. of three 
periods of the tide—daily, monthly, and annual 
‘tin sympathy with the moon.” The College of 
Jesuitas at Coimbra had pointed out the true rela- 
tion between the tides and the moon, and s0 


l 


to return to their former situation, : Antonio Dominis ; but they failed to apprehend the 
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fact that the same attracticn was exerted on the 
earth as well as on the water, and thus the theory 
was left incomplete. 

It was in a.D. 1640 that Horrox, whose youthful 
genius stands out so prominently in other scientific 
researches, announced to his friend Crabtree that 
he had undertaken the prosecution of a series of 
observations on the tides. His home was near the 
mouth of the river Ribble, where the range of the 
tides is sometimes 30ft. He stated that many 
interesting particulars had been revealed to him, 
and he appears to have been the first who under- 
took the prosecunon of these investigations with a 
thoroughly definite object. His last letter to Crab- 


tree was written only a month before his death, and 


it seems almost incredible that a youth of twenty- 
two could have exhibited in his researches such 
sagacity of thought and such fertility of invention. 
The obscurity of his position caused him to be 
neglected in his lifetime ; but poner claims him 
as one of the most remarkable philosophers that 
any age has produced. 
James Pearson, M.A., F. R. A. S. 
Fleetwood, July 27, 1885. 


(Zo be continued.) 


> en 


WHAT I8 ‘OREATION’’P 


(24552.)—I am quite willing to accept 
“F.R.A.S.’s” explanation so far of the mode in 
which I have employed the word creation.“ I 
have made use of it in much the same way as many 
people employ the term electricity, or as he 
would employ the word, gravitation — that is, 
simply ee it as a source of phenomena 
which we discern, but cannot ultimately explain. 

“ F. R. A. S. does not profess to account for the 
first appearance of abnormal forms, though he ac- 
knowledges their occurrence. Natural selection 
presumes their occurrence, but cannot explain 
it, and all that I have suggested is—and it may 
be taken only as a provisional theory—that the 
first appearance of such abnormals may be referred 
to Creation, no other explanation being torth- 


coming. 

What I meant by “selective ereation is that 
some new variety having appeared, by means of 
creation, this new variety is not only liable to be 

ted, but, in its immediate descendants, a 
tendency towards further variations in a similar 
direction ia not unfrequently found, and these 
variations are explicable only by creation. The 
sum of these variations may, in many generations, 
appear as a more constant and distinct variety or 
tpecies, but such a result is not what one could 
calla ‘‘ sudden creation.” 

“F.R.A.S.” will unhesitatingly ascribe to 
gravitation the phenomena he observes in 
movements of ce and terrestrial bodies, aad, 
being ignorant of what gravitation is, he will do 
so in humility. , ; 

I see no reason why, with like humility, he 
should hesitate to ascribe to creation the pheno- 
mena otherwise inexplicable, which he observes in 
organic nature, even though the modus operands 
be atill more occult; or at least, why he should 
hesitate to declare, as a true scientist, the insuffi- 
ciency of natural selection per se to account for 
organic nature as we find it. H. B. F. 


FLOW IR- POTS. 


[24553.]—Can any of your scientific readers hel 
to me to decide whether unglszed or gla 
earthenware is most suitable for use as flower- 
pots? The common flower-pots become dirty and 
slimy, and actually, I think, play the part of 
refrigerators to the roots of the plants, except when 
they have become hot by exposure to the sun, for 
after watering, evaporation on at the whole 
exterior surface, with the subsequeat lowering of 
temperature so well seen in connection with the 

water-cooler bottles. The shape of the 
modern flower-pot is convenient, but not particu- 
larly noted for ita elegance of design; and the 
question now to be decided is whether something 
more shapely and economical in glazed earthenware 
cannot be designed. That the gardeners of China, 
asalso those of that little Eastern England,“ Japan 
have long used glazed pottery of forms artistic and 
varied goes without the saying. Even that most 
primitive of all plant receptacles, a joint of bamboo 
stem, is glazed with silex outside by Nature herself, 
and there now seems an opening for our garden 
potters to emulate each other in the production of 
well-shaped crockeryware for the garden indoors. 
But apart from all considerations of shape, permit 
me to ask whether it would be inimical to plant 
life to have the ordinary pote glazed. In many 
cases—perhaps the majority—where the ornamental 
glazed pots or vases are „the plant itself is ina 
porous-pot of common make which is placed 
within the china. If any of your readers have 
had ience in growing plants in the ornamental 
coloured and glazed vases, will they kindly say if 
they have experienced any difficulty in cultivation 


had | which can be traced to the nature of the pot.“ 


Coaservator. 
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EXAMINATION OF MINERALS BEFORE THE BLOWPIPE.—III. 


[24554.]—Box No. 11.—Greyish white, compact; amorphous ments, but apparently having a 
rhombic or rhombo- prismatic crystalline structure : very hard (a 5 leaves steal Git surface). 
I. Powder in B acid. (I.) Faint orange p.c. from bottom of (1.) Q) Alkaline aluminous silicate, 
bead at first; green p.c. after unchanged. (2) with large prop. of silica and alu- 
Transp. and opaque-white mass, very slowly di mina : a very small prop. of soda. 


solving. 
II. Added CoO. (I.) Cobalt borate balls, very slowly dis- (I.) Alkali, probabl 
solving to ‘ (not purple) suffasion. ee N N tion of tia 
is purple). 
KIT. Added lime. (1.) Milky streaks at once; with more lime, (1.) Large proporeon of alumina, and 
bead opaque, milk white. bably, no lime in mineral (a). 
IV. ent in E.P. (b). (l.) Fuses in part, but remainder (I.) Not much alkali. (2.) A small 
, exfoliating. (2.) Blood-red, but momentary p.c. 
What mineral is this ? 


a small propor- 
e potash suffusion 


proportion of lithia. 


Box No. 12.—White, semi-transparent, vitreous, amorphous; hard (penknife causes very little 


powder, but yields no steel on surface). | 
I. Powder in B acid. (l.) sparent ice-like mass, slowly (I.) Alkaline aluminous silicate, with 
dissolving (2.) p.c. at bottom of bead for a moment little alkali, and much silica and 
blood-red ; afterwards p.c. unchanged. alumina. (2.) Alkali lithia. 
II. Added CoO. (1.) Very slight pink suffusion; but half (I.) Not much alkali. 
the mass not yet dissolved (c). Í 
III. Added CaO. (l.) Lime balls not decomposed, but surrounded (I.) (2.) Considerable proportion of, 
with milky matter, so added mixture (d) of CaO + 3 but not very much alumina. A 


ame the mineral. (2.) Bead, milky and opaque ; but little soda. 
no over. 
IV. Fragment in E.P. (1.) Reddish orange at first; but (2) in (1.) (2.) Might be either strontia or 
strong H. P. (e) a pale rose tint. | lithia ; but can’t be strontia, which 
forms balls in B acid like lime. 


What is this Mineral ? 

transparent plates or scales, like talo or mica; very soft. 

(1.) Lithia. (2.) Iron, dissolved by a 
considerable 8 of alkali, 
without which the scales would be 
quite insoluble. 


Box No. 13. Grey 
I. Powder (obtained by rubbing several plates together on 
a file, and then crushing between agates) in B acid. 
(1.) Blood red p.o. from bottom of bead. (2.) Scales 


eg not properly crushed powder), surrounded by 


lirty yellow suffusion, all dissolving to vitreous matter, 
like syrup dissolving in water. Bead, Reed yellow. 
II. Added CoO. (1 All dissolved to pink : (1.) Considerable alkali. 
III. Added lime. (I.) No milkiness; but bead covered with (I.) Failure to detect alumina, which 


must be present, from the mineral 
not being properly crushed. (2.) 
Probably reduced cobalt. 

(I.) Considerable. proportion of iron. 
(2.) Trace of magnesia. 


black slaggy enamel, with (2) white metallic, dendritic 

crystal on surface. ' ' 

IV. A large scale fused per se (I.) (black, magnetic) and powder 
boiled, &c., in B acid, ut many e a present 
which give off a vitreous solution. (2.) One or two 
white opaque balls. 

V. Added lime. (I.) Yellowish-white, opaque, enamel 


VI. Added CoO. (1.) Co borate balls dissolved to deep purple 
suffusion now, especially over the platinum wire. 


VII. Vesiculated bead (f) breathed on vesicle, and remelted (I.) Presence of fluorine; shown here 
to a bead BB. (I.) Melts with an intense green as hydrofluoric acid, to which it is 
gi conve by the moisture from 
, the breath. 
VIII. 1 popa n er in P acid. (1.) Large transparent mass (1.) Large proportion of silica. 
undissolved. 

IX. Bead VIII. crushed and boiled with drop of water in 
glase pull (). (I.) Glass attacked and dulled in neck 

of bulb. i 


This is a most troublesome mineral to handle, on account of the difficulty of properly crashing it. 
Fortunately, its scaly structure and reaction for lithia render its immediate identification quite easy. 


5 N „ semitransparent, amorphous, but with prismatic cleavage of fragments on their 
g axes, (7)—soft. 

I. Powder in B acid. (1.) Considerable effervescence, and (1.) This must be a sulphate of some 
on raising the bead to white heat, great and continued base which retains its sulphuric 
effervescence without smell; the green p.c. remaining acid with great tenacity—as barium 
unchanged. (2.) White, ue, fringed fragments ; (hk). (2.) The reaction of cyanite 
no solution going on. (3.) Bead semiopaque, with (a silicate of alumina); but this 
grey opaline matter. mineral is soft. (3.) Much com- 


bined water. (i). 

II. Powder made into paste with equal part of potash, and (l.) Sulphate of Se which is the 
drop of water, fused into a ball on Al plate B.B.; ball only base evolving opaline matter 
crushed, boiled, and dried powder in B acid, B.B. in this way. Evin the fusion with 
(1.) A number of opaque white balls, evolving quan- potash, £0., was unable wholly to 

tities of opaline matter, and bubbles amounting to separate the Ba and SOs. 


1 5 i 
Fragment gives a pale green pyrochromo per se (1). (1.) Barium. 
ft was impossible to help finding out (and showing) what this mineral is. 
Box No. 15.—Yellowish white, amorphous, compact, translucent, hornlike—soft. 

I. Powder in Bacid. (I.) Great effervescence without smell; (I.) Carbon dioxide, formerly called 
green p.o. temporarily yellowed. (2.) Clear balls, carbonic acid gas (CO,, test for S 
giving off dense streaks of opaline matter, which roon on silver here, if doubtfal of the 
A O m large 5 . nos que fact). (2.) Barium. 
roun owing its specific gravi igher than 
F i 

The dullest student can have no doubt of the nature, and therefore, the name, of this mineral. 


Norxs.— (a) Because, if there had been, with | at once see here that by further treatment B. B. I 
euch a small proportion of alkali unable to dissolve | would probably have obtained more lithium borate 
them, milky streaks (of calcium borate decomposed | to act upon the cobalt afterwards ; but I am pressed 
by alumina) would have appeared in operation I. | for time, and consider the above sufficient indica- 
Still there may bea trace of lime here, to be de- | tion for the identification of a mineral. 
tected by treating the fused and boiled powder in aj (d) The mixture is made with a penknife from 
phosphoborio acid bead, as before explained.. little heaps on an agate slab, and then ground well 
5) E. P. for Ellychnine pyrochrome (Greek 


(1.) Large proportion of alumina with 
iron 


(I.) Presence of considerable propor- 
aon of potash, in addition to the 


(1.) Presence of fluorine confirmed. 


, together by a supernates agate. 
Elleuchnion a wick), made by touching the side of} (e) H. P. for hydrocarbonous pyrocone, signifies 
the wick of a candle or wick lamp with the hot that the assay is to be held well within the point of 


the blue pyrocone. 

(f) There is nothing to induce this 
here but the knowledge (obtained from scaly 
structure and lithia reaction) that this mineral 
‘probably contains fluorine. 


ound by trying to slice them with a pen- 
2 mass should, no doubt, be treated B. B. Kalle á ie 


until it is shown absolutely whether the mass is| (A). It is as well to state here that this important 
thus soluble or not; and the sharp practitioner will reaction (evolving sufficient effervescence to suspect 


snay while the pyrocone is being produced. The 
whole blue pyrocone is then surrounded by a 
coloured ‘‘ mantle of flame of the peculiar colour 


comm tnicated. 
(e) It will be observed that I am not fully carry- 
out my own system. The bead con the 


eration 


sulphuric acid, the presence of which is confirmed 
by further intense treatment before the bl 

and the ordinary test for S on silver) is afford 

no acpi par ral egy omg td Ao 4 ben a 
fragments of gypsum, the i baag a 
time decomposed in B acid B.B. into balls of 
calcium borate and bubbles of SOs. 

(i) Barite is said in mineralogical works to oon- 
tain little or no water; but in B acid B.B. all 
barium minerals, and even chemically pure barya, 
evolve copiously this grey opaline matter, which 
believe to represent combined water. 

Remarks.—As this paper has already extended 
to the limits so kindly allowed me by the Editor, I 
shall reserve my remarks on this subject for the 
letters on yrology,” into which I have been se- 
duced or forced by Mr. A. H. Allen, whose evident 
difficulties of comprehension they will, I hope, 
help to explain. W. A. Boss. 


PYROLOGY. 


[24555.]—T x letter of Colonel Ross on “ Pyr 
logy ” 8 514, p. 453) illustrates in a s 
manner his method of argument, and the difficult) 
under which chemists labour who may desire to 
learn from him the grounds for his views. 

As one instance is as good as a hundred, I wouk 
call attention to the calcium borate question. 
Colonel Ross says that if he makes a bead of boric 
acid on a little loop at the end of a piece of plati- 
num wire, adds quicklime, and again heats before 
the blowpipe, a ball or sphere will be formed in the 
clear bead, and may be isolated by treating the 
bead with hot water. The operation has always 
been performed by Col. Ross on small quantities of 
material, the weight of lime employed being, I 
believe, usually from 5 to 8 milligrammes, or my, 
one-tenth of a grain. Col. Ross always finds 
weight of the sphere or ball to be just four times 
that of the weight of the lime employed, so he 
assumes that it contains 25 cent. of lime and 75 
per cent. of boric acid. Chemists generally, in- 
cluding myself, object that this is not proved, and 
that a portion of the lime added may remain dis- 
solved in the clear portion of the bead, the ball 
containing more than 75 per cent. of boric acid. 
We invite Col. Ross to prove the objection un. 
tounded by looking for lime in the clear portion of 
the bead by known chemical methods, and by 
ascertaining by accepted methods the mope 
of lime and boric acid actually present in the ball 
insoluble in water. But to render such expen- 
ments satisfactory and convincing to chemists, they 
must be conducted on reasonably large quantities 
of material, those hitherto used by Col. Ross being 
insufficient to establish the composition of bis cal- 
cium borate balls with sufficient precision, seeing 
that mere errors of weighing would cause serious 
discrepancies with the amounts he uses. Col. Rom 
replies that a distiller might plead for the operation 
being performed on a bucketful of material, and 
smelter would not be satisfied with less than a ton. 


As a matter of fact, distillers and smelters habita- 


ally employ much smaller quantities of ma 
than buckets and tons for their assays; bat if they 
had reason for holding the opinion that nothing less 
than these amounts would suffice for the purpose, 
they would be justified in considering the state. 
ments of Ool. Ross not proven,” if 9 ate 
in operating on quantities and by methods whith 
they did not accept as adequate. But Col. Ross 
appeals to chemists, and yet does not think it worth 
while to use methods which would bring conviction 
to their minds. Instead of testing for lime in the 
clear portion of the bead by ordinary chemi 
methods, he says that no lime can be there because 
it would at once collect and form a ball, whichis 
just what chemists want to have proved. Itis the 
woman's argument —“ it is, Because it is.” Bat let 
it be quite understood that, when chemists sus 
lime to exist in the clear portion of the bead, they 
mean in a condition of solution, and not in the form 
of small balls visible under the microscope. It 
seems necessary to explain this, for Col. Ross twice 
quotes me as having argued that some of the lime 
was ‘dispersed about the bead.“ The quotation 
marks are his, and are liable to conv the impres- 
sion to readers that I had previously used thee 
words, whereas I have done nothing of the kind, 
and they are a serious perversion of my meaning. 

I may say that there is a very grave reason al 
doubting the definite nature of any borate of J 
cium having the composition attributed by Ob 
Ross to his balls. The 5 formula for 8 
borate of calcium containing 75 per cent. of B,0s 
and 25 per cent. of CaO is— 

Ca, B. O. 1; or, 5CaO, 12B. 0s. , 

This is, prima facie, a very improbable constitution 
for a definite compound, and chemists will want 
rigid analytical proof of its accaracy before y 
accept it. : ra 

As I said in my last letter, chemists are only 
glad to have useful additions made to their ad 
and tools; but they are sceptical of the value 
reliability of processes which the author 
does not appear to consider it worth his 
investigate thoroughly. Personally, if all Cokael 


— 
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Ross says of his calcium borate balls were proved 
to be true, I should not abandon the processes for 
determining lime which are at present in vogue, 
for, to be of any practical use, it would be neces- 
sary for the new process to allow of lime being 
determined to within 0:5 per cent. of the total 
amount, in presence of variable proportions of 
silica, phosphoric acid, oxide of iron, oxide of man- 
ganeso, alumina, and magnesia. I do not think 

l. Ross claims such a degree of accuracy, even 
when working on pure lime in an unmixed state; 
in fact, with such small quantities as he employs, 
such a degree of accuracy is beyond the indications 
of the balance. I fully appreciate the value of 
much of Col. Ross's work, and the industry with 
which he has worked at blowpipe analysis, with the 
result of devising a number of new methods and 
ingenious pieces of apparatus; but I think these 
methods and apparatus have their own proper use, 
and are as ill-adapted to replace the accepted wet 
methods of the chemist, as the latter are to replace 
the blowpipe-methods of the mineralogist, mining 
engineer, and prospecter.“ The difference is a 
very clear one. When one hasa mineral product 
which is unrecognisable by its physical characters, 
the work done by Col. Ross is a most valuable aid 
to its identification: but, when this desideratum is 
effected, aud an accurate quantitative determina- 
tion of the different constituents is required, wet 
methods must be resorted to, except in a. limited 
number of very special cages. 

Alfred H. Allen. 


DYNAMO MACHINERY. 


[24556.1—I ax obliged to your correspondent, in 
letter 24512, fcr his careful reply; but the matter 
is not quite satisfactory, and I should like to hear 
further. 

There cau be no objection to his calculations of 
the shunt dynamo, as they point to the method of 
obtaining the greatest efficiency at least cost by 
increasing the diameter of the iron cores without 
changiug the weight of wire, which is generally 
at a practice. In regard to the experiment 
with the two sets of coils, they appear to be 
„ as ty pe of a dynamo that is theoretically 
perfect. 

Now, if these coils are moved to give the effect of 
a dynamo, in order to obtain the mechanical effi- 
ciency of 32 to 1, the large coils must have twice the 
speed of the smaller coils ; if the speed is the same 
as the small coils, the efficiency is 16 to 1, and at 
half the speed 8 to 1. To put the case in algebraic 
form, if at the maximum velocity of induction C is 
the current produced by a magnetic field, and the 
number of revolutions of a dyuamo is constant per 
minute, then if the dynamo has double the dimen- 
sions, because the armature has twice the diameter, 
the increased speed of the centre of the wire coils 

a Gramme, or the circumference in a drum arma- 
ture, tends to change C to C? for the electro-motive 
force is in proportion to the square of the speed. 
But by supposition, the maximum velocity of in- 
ductiun is already obtained, and the current cannot 
increase except by an increase of magnetism ; this 
can only be produced by increased weight of iron or 
copper, and the theoretic efficiency of a perfect 
form of dynamo can therefore ouly be increased by 
yo and for any special form is in proportion 
to the weight. 

The increase of efficiency of a larger dynamo when 
the number of revolutions per minute is constant, 
is due to the greater speed of the circumference of 
the armature, which could be got as easily by an 
increased number of revolutions per minute; but 
there is a mechanical advantage in construction, 
which consists in the fact that the same distance 
may be kept between the ficld- magnet and arma- 
ture cores, both in large aud small machines; the 
advantage is, however, very small. 

J. Sutcliffe. 


TRIPLE COMPOUND ENGINES. 


(24557.])—Somz years ago I took part in a discus- 
sion in your columns which had reference to com- 
poor versus single engines. I took what seemed 

me the commonsense view, that owners of steam 
vessels would not have adopted the compound system 
unless they had good grounds for believing it to 
be economical. Since those days we have advanced 
apace, and now the compound has developed into 
triple expansion engines. At the last meeting of 
the Institution of Naval Architects, Mr. A. E. 
Seaton contributed a paper on the triple compound 
engines, and backed his opinions by some state- 
ments which, if not true, ought to be demolished by 
those who still stick to the simple engines. He 
said :— As I was quite convinced that economy was 
dus to the system rather than to the higher pressure, 
it was decided not to increase the boiler pressure 
more than was necessary to suit the triple system. 
The other three ships were pang fitted with 
engines having cylinders 25in. and 50in. diameter 
by 45in. stroke, and supplied with steam of 90lb. 

assure from a double-ended boiler, 13ft. 9in. 
Aameter by 15ft. long, baving a total heating sur - 
face of 2, 310 ft. 10 that these engines have every 
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qualification for being economical, so far as 
general proportions go, the stroke being an abnor- 
mally long one and the boiler of ample size. Ex- 
perience has since shown that these engines are 
economical in coal, and the wear and tear excep- 
tionally small. 

The new engines for the fourth boat were made 
with considerably shorter stroke, and the cylinders 
proportioned so as to give equal power; they are 
2lin., 32in., and 56in. diameter by 36in. stroke, the 
high-pressure cylinder being supported on columns 
immediately over the medium oylinder, and in 
other respects these engines were made as near as 
possible like the others. Steam at 110lb. pressure 
is supplied from a double-ended boiler 12ft. 9in. 
diameter, and 15ft. long, having a total heating 
surface of 2,270 square feet, and identical in design 
with the boiler supplied for the other engines. 2 
propana were made exactly alike in all respects, 
and the ships being likewise precisely alike, a com- 
paris a of the performances of the one fitted with 

e triple engines could be made with as little 
grounds for differences of opinion as is possible. 
One of the ships fitted with the ordinary compound 
engines was named the Aorno, that with the triple 
compound engines the Draco. Their dimensions 
are as follows:—Length between ndiculars, 
270ft. ; breadth, 34ft.; depth of hold, 18ft. 3in.; 
and of 1,700 tons gross register. They are ordinary 
eee boats, built of steel, having a raised quarter- 
deck and long bridge amidships, but nothing about 
them otherwise requires comment. 

After making a voyage or two to the Baltic, and 
finding that everything was working satisfactorily, 
the Kovno was loaded with 2,400 tons dead weight, 
and sailed in January, 1883, for Buenos Ayres ; 
the Draco was loaded with 2,425 tons dead weight, 
and sailed March, 1883, for Bombay, the distance 
in both cases being about 6,400 miles. It was 
thought advisable, for purposes of comparison, 
that the ships should steam at as near as possible 
the same speed ; and to attain this object, we con- 
sidered the safest plan was to instruct the engi- 
neers as to the average amount of coal they were 
to burn pee day, and experience with these ships 
on their Baltic voyages had fixed this at 12 tons in 
the case of the Kovno and 10 tons in the case of the 
Draco. During the voyage each ship seems to have 
had fair average weather, and equal care was 
taken in getting the best results possible. The 
average speed of the Draco was, however, 8:625 
knots, or 207 miles per day, the engines making 
on the average 57°65 revolutions per minute, while 
the Kovno did only 8'1 knots, or 194 miles per day 
the engines making 55:5 revolutions. The coal 
used was ordinary South Yorkshire, just as it comes 
from the pits fof bunker purposes. The indicated 
horse-power in each case would average about 600. 
The total coal consumed was 326 tons in the Draco 
and 405 tons in the Kovno, or a saving of 19:5 
cent. over the ordinary compounds, with an in- 
crease of speed of 6:5 per cent. 


In December, 1883, one of the others, the 
Grodno, sailed from Bombay, and attained an 
average of 8'5 knots, or 204 miles per day, the 
engines FEU 67 revolutions, with a coal con- 
sumption of 12:8 tons per day, or 469 tons on the 
voyage. The Draco’s consumption is therefore 30°56 
per cent. less than that of the Grodno on the round 
voyage, and 20:3 per cent. per day. 


The success of the triple compound engine was 
in these instances more than had been anticipated, 
and induced Mr. Wilson to go a step further. The 
8.8. Teddo had been refitted with boilers made for a 
working pressure of 90lb. per square inch, but 
owing to the size of the shafting the working pres- 
sure was limited to 70lb.; the average consump- 
tion of coal under these circumstances on two 
voyages was 17 tons per day. These boilers had a 
margin of safety beyond what was required by the 
rules when made, and as the Board of Trade rules 
had been modified in the mean while, it was found 
that they could with safety be worked at 100lb. 
per square inch. A third cylinder was now fitted 
on the top of the original low pronu and the 
safety - valves loaded to the 100lb., and the ship 
was despatched to Cronstadt. After making two 
voyages under similar circumstances to the two 
previous ones, the average consumption was 13:6 
tons per day & only. In this case it was the same 
ship, same boilers, same engines, same propeller, 
and same men, the only difference being the addi- 
tion of a third cylinder and the increase of pres- 


sure. 
So far all the trials had been made with two 
crank engines; 80 it was now decided to construct 
another set of engines for 160lb. pressure, having a 
crank to each cylinder. These engines had cylin- 
ders 20}in., 3hin., and 58in. diameter by 36in. 
stroke, and were fitted into the screw steamer 
Rosario, whose dimensions are 276ft. 3in. between 
ndiculars, 34ft. 3in. beam, and 19ft. 2in. 
epth of hold, 1,862 tons and the deadweight 
capacity 2,550 tons. In March last year she was 
loaded with 2,530 tons deadweight, and did the 
voyage to Bombay at an average speed of 8 6 
knots on a consumption of 10°5 tons per day of 
South Yorkshire and burnt on the voyage 347 
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tons. This result is superior to that of the Draco 
when the size of the ship ia taken into account, but 
is not so much 80 as might have been antici 
from the increase of pressure and the rate of expan- 
tion, which was 14°4 in the Rosario and 12 in the 
Draco. Another set of engines was made from the 
patterns of those of the Draco, but with the high- 
pressure cylinder 20in. diameter, steam at 150lb. 
ressure being supplied from two single-ended 

ilers, having a total heating surface of 2,200 
square feet. 1 are fitted in the s.s. Finland, a 
cargo boat 270ft. long, 36ft. beam, by 18ft. depth 
of hold, and 1,954 tons gross register. In Jan 
she was loaded with 2.500 tons dead weight, an 
sailed for Rangoon. The average speed attained 
was 8:42 knots per hour, or 202 miles per day, on a 
consum ption of 10:3 tons of Welsh coal per day, the 
rate of sion being 12. Itshould be mentioned 
that all these ships named are fitted and steered 
with steam steering gear, so that in comparing these 
results and those published of the engines made by 
an eminent engineer in the north of England, an 
allowance should be made, as in that ship there 
was no steam steering gear. I have chosen to 
make all these comparisons by reference to the 
red logs, and to give results such as a shipowner 
looks for rather than those which engineers prefer 
to use in forming a n on the merits of dif- 
ferent engines. I do this for two reasons: first, 
because the commercial success of the triple com- 
pound engine depends on the saving it can effect in 
a long voyage ; and secondly, because I had no 
reliable indicator diagrams from which the con- 
sumption per indicated horse-power could be cal- 
culated with any degree of accuracy. 

I think these statements, which could be cor- 
roborated by the experience of others, support the 
position I took up some years ago, when I asserted 
that in spite of its complication and multiplication 
of parts, the compound marine-engine is more 
economical than the simple engine. ere are stil} 
paper theorists who shut their eyes to plain facts, 
and maintain that with ue pressures the single 
engine competes favourably with the compound. 


. B. O. 


SHIP PROPELLING. 


24658.J—I tbis age of inventions and rapid de- 
velopment of various industries, it is no wonder 
that men of genius are ever racking their brains to 
devise a quicker, safer, and cheaper means of 
propelling vessels. 

I have the pleasure of an interview with a 
most respectable working man (an engine-man) who 
has devoted many years of study to this particular 
subject, and he is fully convinced that he has per- 
fected a mechanical contrivance that will entirely 
obviate all resisting weight, or what is perhaps 
more correctly termed ‘‘ back weight,’’ and reduce 
„the slip ” by 90 percent.; also an increase of 500 
per cent. of grapple over the most modern appli- 
ances, reduce the speed of the engines from 40 to 
60 per cent. at the same time doubling the speed of 
the vessel with an accompanying reduction of 50 
per cent. of fuel and 60 per cent. less weight in the 
engines and appliances ; consequently, half the 
1 85 ill only be required for machinery, &c. 

ore than that, the engines will not occupy the 
most valuable part of the vessel as by all other in- 
ventions, but will be situated aft. Most of the 
existing vessels could with very little expense be 
altered to suit this invention. 

The mode of propelling is by a system of paddles 
so arranged that the engines cannot move them 
through a given space without moving the vessel 
through an equal space less 10 per cent. 

There are various minor improvements and modi- 
fications that simplify it throughout; so that if it 
is really capable of performing what my friend 
asserts is a fact, then the distance between Liver- 
pool and New York will be accomplished in little 
more than three days, and the greatest revolution 
in navigation will have been achieved that this 19th 
century has witnessed. 

My object in writing to you is because I thoaght 
if a publication so widely patronised as yours would 
kindly insert my letter, it would be the means of 
bringing this matter under the notice of those in- 
terested in ebip propelling, for the inventor livin 
so far inland is removed from every one who 
interested in the subject. , 

If anyone is desirous of obtaining fuller in- 
formatiun I shall be pleased to give it them. 

W. Griffin. 

40, Oxford - street, Bilston, Staff., July 25th. 


SIR FDMUND BECKETT’S ‘“ OLOOCKS 
AND WATOHES AND BELLS.” 


24559.]— Allow me to point out the following 
errata in 7th edition of Sir E. Beckett's ‘‘ Clocks 
and Watches, and Bells.“ P. 62, line 14, for 
4 brass, read “glass.” P. 199, line 91, for J, 
“J read s,” ug” 

am sorry to say that both Fig. 26, on p Mi 
and accompanying description are faoom plote, an 
that the apparatus, as figured and described, would 
fail to work as intended. 
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We find the cleat ger wheel rr Fig. 26) is 
moved on, one pin ata time, by “ olicx on 
lever L M'; and that LM is actuated by gravity, its 
end resting on the snail-shaped cam, fastened on 
the arbor of wheel M, and L M falling once a 
month, as wheel M takes that time to rotate. 
Therefore the wheel Y can, and does, turn on its 
arbor only one pin ata time, and that but once a 
month as often as the cam on M rotates. 

Suppose it is now Feb. 26th in an ordinary year, 
and that the wheel Y has not been moved since the 
month came in, we also see that the tooth E on 
lever D C will fall a Y onoe in 24 hours, as 
the ‘‘one-day’’ wheel, D, revolves. The falling 
back of lever D C will occur soon after midnight, as 
the indices of calendar clocks usually move at this 
time when the new day begins. 

At midnight, then, on Feb. 26th, the pin D 
ushes lever D C aside until the dial records Feb. 
7th,” and the lever is free from the control of pin 

D ; then spring at C throws over D C until its move- 
ment is stopped by tooth E on DO, banking 
against edge of Y, and the length of E is made just 
sufficient to permit click G to trip over and pick up 
one more pin on dial wheel M. 

As midnight of 27th approaches D C begins its 
movement to the right again, and G takes its pin 
along, so that at midnight the index is advanced 
one step and registers Feb. 28th.”” As before, in 
due time pin D sets lever D C free to fall back toward 
Yand DC falls. How far ought DO to fall this 
time’ Must it pick up only one pin on M and re- 
gister the 29th next? No; this is not leap year, 
and we have no Feb. 29 in it. Hence, the click G 
must trip over pins Nos. 29, 30, 31, and get hold of 
and bring forward pin No. 1, so that at midnight it 
mAy register March lst. 

o secure 8o deep a drop as this a notch is filed 
in the edge of Y, deep enough to let E fall four 
depths instead of one only ; furthermore, it is 
plain that Y must have been moved so as to place 
this notch in position to catch E at some time before 
D C falls soon after midnight of the 27th, and 
it is equally plain that Y had not moved when D C 
foll back 24 hours previous. In other words, the 
cam M must have moved and dropped off the lever 
LM Caring the 24 hours alluded to just now. 

So far all is plain; but at midnight of tbe 28th 
click G advances, not now with one pin only, but 
with a mouthful of pins—i.e., 29, 30, 31, and 1— 
and the index marks, as it should, March 1; and by 
gradual advance of pin D, the end of lever D C is 
at last free once more to drop, abutting, as before, 


st Y. 

As the next date is March 2nd, the tooth E must 
drop this time only far arp to let G pick up one 
pin on dial wheel M; but the deep notch in the 
edge of Y is still in position, and the tooth E must 
go four depths instead of one, and register Maroh 

instead of March 2nd, and from this the dates 
would be all in confusion. 

As the mechanism is now arranged, it is clearly 
impossible to remedy this, for there is no way to 
move wheel Y except the lever L M falling off cam 
M once a month, and, as said cam has already 
dropped the lever on the 27th Feb., we must wait 
till M revolves again. 

Sir Edmund ey forgot that, after providing 
means to move wheel Y into position, he must also 
find a way of porch | the deep notch when its 
usefulness was gone. Of course, the same trouble 
would oocur at the ends of all the short months, as 
well as on March lat. Two movements are there- 
fore necessary : one to put the notch under E as the 
short months close, and another to promptly with- 
draw said notch as soon as the tooth E is litted out 


of it. 

The “Ithaca Calendar Clock Co.” do this by 
using a year wheel and a four-year wheel ; but as 
I have not yet examined the interior of their clocks, 
I can give no idea of the plan employed. Sir E. 
Beckett will, no doubt, remedy the oversight now 
that his attention has been directed to it. 

On page 145, note at bottom, Sir Edmund gives 
his views on the orthography of the expressive 
Americanism ‘‘ buncombe,’’ and insists that bun- 
kum ” is the true way, the other being altered by 
someone who knew of the noble house of Dun- 
combe.” 

The absurdity of this explanation is very laugh- 
able when one reflects that of all who bave occasion 
to spell this word in America, not one in ten thousand 
ever heard of the noble family of Duncombe ”’! 

If Sir Edmund ses a good atlas of the 
United States, I wish he would look at the map of 
North Carolina, and he will there find, in the ex- 
treme western part of the State, and intersected by 
the Blue Ridge, the little county of Buncombe. 

Its population has always been largely of the 
5 class, and somewhat illiterate, while 
proud. 

Many years before the Rebellion this county was 
once represented in the State Legislature by a 
back woodaman who had been eppelied all the ses- 
sion by the new ways of life he had met with at the 
Capitol, and so had kept as mum as a mouse.“ 
Finally, on the last day of the session, he paralysed 
the Patres Conscripti’’ by bursting out into a 
long and flowery speech, evidently committed to 


memory and utterly mal-i-propos of the bill under 
consideration. 

After adjournment the members anxiously asked 
the source of his sudden inspiration, and were in- 
formed that his county expected to hear from him 
in the papers, and therefore he had prepared his 
5 In fact, said hs, I care nothing for 

e bill under discussion, I am merely talking for 
Buncombe.” 

This is the origin of the phrase. It is not 
“ bluster’’ ; but when a man talks with no object 
in view but hearing his own voice, or making an 
impression on the '‘ ignobile vulgus, it is talk - 
ing for Buncombe.” 

Roi ne Puis, Souza Jo suis. 


WARPING AND CRACKING OF 
CASTINGS. 


(24560.}—I nore your article on the Warping 
and Cracking of Castings,” and the difficulty occa- 
sionally in getting the core removed in time to 
allow for shrinking. I beg to say that I got over 
this trouble by using hard loam bricks ’’ in some 
class of goods. When the castings were thin they 
were used one over the other the whole depth of 
the mould, and a strong pointed bar would cut a 
passage down in a minute or two; in thicker cast- 
ings, they were built in, so that the bricks broke 
the joint. W. 8. 


TWO EYES ARE BETTER THAN ONE. 


(24561.] — Mr. Nzzson, in his letter 24511 
writes :—“ A one-eyed man sees every whit as well 
as a man with two.“ 

Mr. N. surely knows of the ad vantage of keeping 
both eyes open when using a telescope; if not, any 
sailor will show him. W. R. Kennan. 


IRON AS AN ELEMENT IN THE 
BATTERY. 


[24562.]—Wauart is the reason that iron is not 
used instead of zinc in the battery? I have read of 
some objections, but cannot they be overcome in 
some way? I was reading the other day some re- 
marks made by the president of a society in Glasgow 
on this subject, and I should be glad if your readers 
would ventilate the matter for our benefit. These 
are the remarks which attracted my attention more 
particularly :— 

Iron has been frequently used as the electro- 
negative element of a battery, especially when in the 
passive state, by contact with concentrated nitric 
acid. Probably the objection to its use as an electro- 
positive element has arisen from- earlier experi- 
menters finding local action uncontrollable, 
which in the case of zinc was easily 
obviated by amalgamation. I have recently 
made some experiments in this direction ; in point 
of fact, constructing a sulphate of copper ceil, in 
which the copper is used in contact with sulphate 
of copper, as is customary in Daniell’s cell; but the 
zinc is replaced with iron used in contact with pro- 
tosulphate of iron; and find that three of such 
cells counected in series decompose water, so that 
the electromotive force is probably what theory in- 
dicates, about two-thirds that of a Daniell cell: 
moreover, such a construction of battery gives 
what the chemist dearly loves—a chemical cycle 
easily worked, restoring the chemicals to their 
original state. The solution of sulphate of iron pro- 
duced by the battery on evaporation and distillation 
yields sulphuric acid (or sulphurous acid) and per- 
oxide of iron, the former ready to be combined 
again with the deposited copper, and the latter ready 
for the blast-furnace and reduction to metallic iron. 
Ifind a form of cell similar to the Sir Wm. Thomson 
or Medinger cell, with some practical alterations in 
detail, to suit best, which, requiring no porous 
cells, can be made of any dimensions. A saturated 
solution of sulphate of copper contains one-fifth of 
its weight of the salt, and it floats upon a saturated 
solution of sulphate of iron, which contains only 
about one-third of its weight of the salt, so that if 
the sulphate of iron is drawn off as a saturated 
solution, the copper plate requires to be at the top 
and the iron at the bottum of the cell. 

If, however, saturated solution of sulphate of 
copper be put into a bell-jar, and metallic iron be 
placed in the upper 1 of the jar, the copper is 
replaced by iron, and we have a solution of sulphate 
of iron half - saturated floating upon a solution of 
sulphate of copper fully saturated. The line of 
demarcation between the two solutions remaius 
quite distinct for weeks, and very little diffusion 
occurs ; consequently a very manageable cell is 
made by a horizontal copper plate being put at the 
bottom of a cell containing a saturated solution 
of sulphate of copper, and one or more vertical 
iron plates being placed above in half-saturated 
solution of sulphate of iron. The solution of sul- 
phate of iron is easily protected from the action of 
the atmosphere, and consequent decomposition, by 
means of a thin layer of mineral oil. If from time 
to time a solution of sulphate of copper is poured 
down a wide tube, reaching to the copper plate, the 
iron solution being simultaneously drawn off from 


a ae level, a constant battery is constituted, 
which involves no cost in working beyond that in- 
cidental to the removal and recovery of the pro- 
ducts, and which throws no product into the market 
the sale of which would be doubtful. 

More plate surface, however, requires to be used 
with iron than with zinc, but iron is only one- 
fourth the price of zinc. I have found that three 
iron cells only give two-thirds of the electrolytic 
action given by two zinc cells, so that in practice 
probabl the iron plates require to be double the 
size of the zinc plates for equal currents of elec- 
tricity ; but even then the arrangement should 
approximate in economy to the cost of lighting by 
the dynamo. It is obvious, also, that torrents of 
electricity could be evolved from the iron used in 
precipitating copper by the wet process of Hender- 
son and others, if tanks be arranged in a similar 


way. 
What do our electricians and chemists think’ 
Anything that would cheapen the battery current 
considerably would be of great value; but I 
suppose there is no hope of competing with a 
dynamo. J. T. X. 


GINGER ALE. 


[24563.]—As this is the season when all sorts of 
beverages are welcomed by the thirsty, the following 
process of making ginger ale, given by a corre- 
spondent of the Minera! Water Trade Review, may 
be useful to some of your readers: — z 

Select a good sound unbleached ginger ; Jamaica 
may be preferred, although I found a fair sample 
of Coshin yield a very good extract. The great 
aim is as far as possible to insure the freshness of 
the root, as ginger loses a considerable amount of 
its peculiar odour by long keeping, although its 
pungency remains almost unchanged. The extract 
is prepared by pounding 200z. of the root into s 
coarse powder, which should be rendered uniform 
by passing it through a sieve of forty meshes to the 
inch; the granules thus obtained are mixed with : 
sufficient quantity of dilute spirit, composed of 
equal parts of alcohol at 60°, and distilled water, 
so as to form a paste, which is placed in a ae 
lating apparatus, and left to macerate for 48 hour. 
Next pour on dilute spirit, so as to obtain 7002 of 
tincture; prees out the marc strongly, and finally 
add sufficient liquid to make up 800z. 

Of the tincture thus prepared, take 7oz, mir 
with 6 pints of water and sufficient kaolin (China 
clay), or thoroughly washed whiting may be used; 
filter through paper so as to obtain a perfectly 
bright filtrate, in which dissolve 6lb. of sugar with- 
out heat. This quantity will be found easily 
soluble in theabove proportion of water. a 

This forms the first part of the peon; which is 
completed by the addition of 140 drops of tincture 
of capsicum berries (obtained by macerating goz. 
of the bruised berries with 250z. alcohol at €0°, and 
250z. distilled water, and proceed as in making the 
essence of ginger; the product should measure 
500z.) ; also 180 drope tincture of vanilla (made by 
macerating loz. vanilla pods, thoroughly bruised in 
a mortar, with 20z. distilled water and 8oz. alcohol 
at 60° for eight days); also 6 drops essence of 
cloves (essential oil of cloves 1 part, alcohol at 6 
9 parts) with 30 drops essence of lemon, which 
quantity will be found perfectly soluble in the 
syrup, providing that the quality is good, and 20. 
of citric acid dissolved in 60z. of water. 

The syrup thus completed may be coloured by 
the addition of burnt sugar as required, and finally 
filtered with a little paper pulp in the usual way. 
One ounce and a half is the requisite quantity for 
each bottle. If it is deemed necessary to give an 
extra amount of foam more than exists naturally 
in the ginger, a most efficient heading may be ob- 
tained from the following formula: — Soap - wort 
root (Saponaria officinalis) in coarse powder, 404 
animal charcoal, 2oz. NMacerate two days in § 
mixture of alchol 60°, 40z.; pure glycerine, 402. 
distilled water, 8oz. ; theu percolate so as to obtam 
lloz. of finished extract. Two drachms of this 
will be found sufficient for 1 gallon of e n 


——. . —.———.—— 


In the Bulletin de la Societe d’ Encouragement 
pour l'Industrie Nationale, M. Carnot, in & repon 
presented by him on behalf of the Committee 0 
Chemical Arts, showed that the cause of the cor- 
rosion of sheet copper employed for the sheathing 
of ships is the presence of cuprous oxide, which, in 
contact with salt water, occasioned the farma i 
of soluble salts, even when the air is excluded. In 
order to reduce more completely the oxygen com: 
pounds present in the copper, he introduces 8 110 
quantity of metallic manganese, which comp a 
reduces the cuprous oxide remaining in the me z 
and becomes converted into a manganese silicate, 
in contact with the sides and the sole of the 1 
If a few thousandths of manganese remain N 
with the copper, they affect neither its malleabi! 15 
nor its resistance to the action of sea Water. 5 
manganese is introduced in tho form of 5 
manganese, an alloy containing 75 per Cen 
copper, aud 23 of manganese. 


Jury 81, 1885, 
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REPLIES TO QUERIES. 


— — 


„“ In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


56440.]—Warnerising.—To ‘‘ Avro Pxrrr.“ 
Many thanks for notice on p. 436 of query 
on the above subject. I should be obliged if 
you would favour me with the number and date of 
patent, or further particulars of process. R. M. 


156676. — Free Reeds.—I am sorry to be again 
necessitated to reply to “G. L. B., p. 457, in 
connection with this query. That gentleman still 
fails to gr sees the exact requirements of the 

y I again remind ‘‘G. L. B.” that the 
uires to know how to tune reeds, but 
oes not know how to proceed? I now 

f G. L. B.” (in reference to the various 
prices charged for s) that 18s. is a price charged 
for a set of reeds of medium quality, and that some 
dealers even charge 20s. and 25s. a set, so that, 
under these conditions, 18s. is not the hig 


evidently 
é 


hest price 
charged, and the reeds which you obtain for this 
amount could not, in consequence, be the best.“ 
These prices, viz., 18s., 20s., and 25s., are those of 
local dealers in reeds, and are therefore much 
beyond the usual prices of sets of reeds from the 
makers. This answers G. L. B.’s” inquiry on 
P. 407. For the benefit of the gquerist, 
and those interested, I submit a few prac- 
I remarks and hints on the subject of 
tuning reeds. Ist. Harmonium reeds are not 
“‘tuned’’ (in the true sense of the term) by 
the method suggested by G. L. B.“ in a previous 
reply. The reeds are merely filed up roughly to 
itch, and require to be carefully tuned when they 
the reeds) are screwed on the soundboard or pan. 
d. American o reeds, in most instances, are 
voiced and tuned in a tuning apparatus which is 
used in the various factories in which American 
organs are made. These reeds, like those used in 
harmoniums, require a little refining in tone and 
tune, when they are placed in the instrament in 
which the reeds are intended to remain. 3rd. In 
99 cases (if not more) out of every 100, when 
American o reeds go out of tune, it is caused 
by the dust (which is continually being drawn into 
the instrument) adhering to the tips of the 
vibrators. This has the effect of flattenin 
the reeds, and so causing them to scan 
out of tune. In this case it is only neces- 
sary to remove the vibrators, and carefully 
remove the dust from them. When replaced in 
their tubes, after thie operation, they will be found 
to be in tune, unless the reeds are corroded through 
exposing the instrument to the damp. In the latter 
case the corrosion must be removed, and this will 
afterwards necessitate the tuning of the reeds. 
Each of the described operations should only be 
done by persons familiar with the construction and 
care of erican organs. To those who are not 
acquainted with the method of tuning reeds, I may 
now inform them that when a reed gets out of 
tune it goes flat, and requires a slight scrape on the 
tip of the reed, which will, in most cases, bring it 
in tune again. The latter remark applies chiefly to 
harmonium reeds. If “G. L. B. 
necessary to describe the tuning bellows ’’ used 
in reed-organ factories, I have no objection to 
kindly request him to do so, particularly as he evi- 
Gently thinks that I am not acquainted with it, 
which idea, I may respectfully inform him, is 
utterly incorrect.—G. FRYER. 


(56784. —Bicycle.—The best way I find is to 
grind or file the face of both bearings, for I have 

m to do nearly every week, as I am in the trade, 
but I find that it always answers the purpoee.— 
JOHN COOPER. 


V % W. R. A.” 
rill look on p. 242, and through the indices of his 
back volumes for references to articles on this 
matter, he will, after reading and making a few 
more trials, be able to put a more definite query. 
Full particulars of the ferro-prussiate process have 
been given, and I suspect it only requires a few 
ae oo for the querist to succeed.— 


[56848.] — Grinding Pearl Barley. — The W.J 


querist can compel the dust to go into his loft by 
means of a powerful exhaust fan; but exactly 
how that is to be arranged remains to be settled 
when further details are given.— Essar. 


[66851.}—Small Motor Castings.—Would it 
not have been better for this querist to have re- 
turned one of the F.M.’s, and obtained a proper 
match? Mere difference in weight might not make 
much a si ha but another puttern is awkward. 

[66853.|— Writer’s Cramp.—I am afraid there 
is not much that is satisfactory that can be said to 
this querist. If he has been under a specialist who 
has failed, there is not much reason to suppose that 
any advice given in these columns oo 


considers it | 


good. Alleged remarkable cures by the ene 
e names have been published in the Lancet, and 
he might communicate with Dr. A. de Watteville, 
of St. Mary’s Hospital, Paddington, W., with ad- 
vantage.— SCRIBO. l 


[56879.] — Ferrotype Photograph. — I am 
afraid this photo. is irremediably spoiled ; but if it 
is of any special value, I would recommend querist 
to consult an expert photographer, who would no 
doubt put it right if possible.—T. M. 


[66937..—Tons Measurement. Tons measure- 
ment is the tonnage of a vessel calculated according 
to her length, breadth, and depth. Tons burden is 
the amount of cargo she is capable of carrying, and 
is found by calculating every forty cubic feet of 
cargo space as one ton.— James MCC ASH Govan. 


[56940.] — Manufacture of Aluminium.— 
Evidently A. H. Allen could not have read my 
answer to the above with much interest, or else he 
cannot know much about it, or he would not have 
contradicted the answer to the query on the subject. 
It distinctly says on 418 that In order to 
complete the process, and convert it into aluminium, 
the aluminium chloride is treated with sodium, in 
order to withdraw the metal. The operations are 
completed in a few days, &c., &.“ The Webster 

rocess is a simple and successful one, for all the 

3 are regained. The potash and sul- 
phur are extracted, the iron thrown down as a fast 
and splendid blue, while the residual sulphuric acid 
is concentrated for use. But the chief advantage 
is its supersession as a dry and speedy process over 
the old and cumbrous method of precipitation, by 
which enormous quantities of substance had to be 
handled, and a b and gelatinous mass produced, 
requiring a great length of time to dry before being 
fit for use, and was even then contaminated by 
impurities. By the new way, the alum requires 
but twenty-four hours for conversion into the dry 
and pure alumina. Using three retorts of 2cwt. 
capacity 9r the anhydrous alum, the Aluminium 
Crown Metal Company, at their works near Bir- 
mingham, produce two tons weekly (1883) of the 
oxide at one-fourth the cost of the precipitation 
process. The alumina thus obtained is balled with 
‘charcoal and salt, made into chloride aud reduced 
for metal, the aluminium obtained being perfectl 
pure, containing no iron, the least trace of whi 
is fatal to its use for alloy. Bars of aluminium 
bronze (Webster’s process) have not broken till a 
5 15 175 42 tons per square inch was applied.— 


[56948.]—Gas-producing Apparatus.— Re- 
plying to (1) I would state that I can only give 
you an approximate size, because you have omitted 
to tell me whether the engine inspires its charge and 
fires on having completed, say, one-third of its 
outstroke; whether every outstroke it fires the 
entire cylinderful compressed, or whether it is of 
the Otto type? At any rate, the sizes I should give 
as approximate wo be air-pump Gin. bore by 
3in. stroke. The generator surrounding it may be 
square, if you like. In the absence of the data 
wanting above, I cannot give you anything like a 
reliable reply as to the extent of the minimum safe 
sum wanted in the generator. (2) I would not 
advise the air-pump being made square, because it 
does not need to bored, and the flanges, if 
turned, are handier round than square, whilst 


che angles of a square would, in my opinion, be 


likely to cause damage very soon to the diaphragm. 
(3) Benzoline and gasoline are not the same thing, 
although derived from a similar source, and gasoline 
is certainly by far the best gas producer. (4) As 
the cost of the gas is relatively that of the gasoline, 
the cost per 1,000ft. I should put down at, say, 6s. 
A gentleman who uses this in bg says his 
gas costs him but 6s. 3d. a 1,000ft. The strength 
of gasoline gas is in excess of coal gas, as shown 
by the indicator diagram ; but apparently the ex- 
sion is not so well maintained. Should you 
esire, by advertising your address, I would draw 
the attention of the firm who now make this 
apparatus commercially to it, and have no doubt 
they would supply a set of castings very cheaply. 
You would find the pattern making for it some- 
what troublesome. I made one for myself, and it 
was a lengthy job, owing to the core-boxes and 
parts needed to get the passage ways, &c.—INvIcTA. 


[56949.]—Aluminium and Oalcium.—To Mr. 
. J. GREY.—I intend taking your advice respect- 
ing Al, and shall include Ca and Mg. I must 
differ from you respecting the properties of Ca. It 
is now six months since I made my last sample, and 
it remains unalterable. Four years since 1 made an 
alloy of Ca and Ni, and deposited a beautiful white 
metal. I also alloyed it with Cu, and produced a 
rich gold colour. The salts for plating with Ca are 
far more economical than Ni salts. The CaO can 
be so easily obtained at a trifling expense, that it 
appears to me to open a new field for enterprise— 
particularly as an alloy.—F. W. GERHARD. 


56950.]— Lead Burning.—In your issue of the 
24th, Mr. P. J. Davies takes an unfair advantage 
of us. We received a memo. from him on the 17th 


do him | inst. of more or less the same tenour of his com- ! 


would make an appointment to meet him as soon as 
we had another ready. Would it not have been 
more fair to have waited a reply from us, instead of 
rushing into print so mayn is rep! 3 How 
can he positively say, I cannot favour 

&., especially when he has not tried? Would it not 
have been more English-like to have said: Nothaving 
as yet tried or tested Briggs and Co.’s lead-burning 

ine, I will withhold my opinion until I have 

done so? He i ingly of the specimens 
of lead burning at our exhibit. May we ask, Did 
he go with an unbiased opinion, or with (as we 
think) a jealous feeling? Willhe inform us what 
is wrong, and what is faulty? Probably he has 
made a mistake, and what he takes to be wrong or 
faulty, a less practical man will prove to him is an 
improvement. In this age we live and learn, and 
we must say that one person has yet something to 
learn, though perhaps he will not admit it. We 
cannot expect a favourable or unbiased opinion 
from Mr. Davies if this is the way he takes an 
unfair and non-tested advantage of our machine. 
We do not pretend to say that the burning is done 
by a professional lead burner, but only wish to 
prove that it will burn lead, and that the 
machine is handy to carry about, being always 
ready for use, and does not require preparation 
with acid or spelter.—BRIGas Ax Co., 58, Rokeby- 
street, Stratford, London, E. 


[56956.]—Ball Bearings.—Charles Hosken is 
of the same way of thinking as the writer used to 
be. For several years he condemned these bear- 
ings and rode machines with parallel steel collars. 
About four years ago he bought a bicycle with 
ball- bearings to front wheel, and at once found out 
his error, and has since ridden machines with ball- 
bearings to both wheels and pedals also, and as 
long as he can get them does not intend to have 
any other. Besides being easier of propulsion, 
they almost dispense with the use of oil and its 
attendant mess. In the matter of road grit they 
are about on a par—it very. soon destroys either if 
allowed to get in.— R. R. N. ` 


[56956.]~Ball Bearings.—Would Mr. Hosken 
(p. 458) give me the name of one of those first- 
rate riders’? who are ‘‘ opposed to ball bearings,’’ 
and, referring to his remarks about new-fangled 
ideas, can he tell me of any amateur, maker's 
amateur, or professional, who would engage in a 
race that he really wanted to win, except 
on a bicycle having bearings ? This question 
was argued at some length many volumes back ; 
but until we get a perfect bearing, in which the 
axle is always separated from the bearing by a 
film of oil, I imagine that those who want to win 
“ potas” will always use balls.— EssAR. 


Chas. Hoeken would be doing good service if 5 
icy e bearings he 


the wheel, and : 
vent the bearing itself from working outwards. I 
cannot see how anything better than balls can be 
contrived to answer these p ses as long as the 
balls are kept quite clean and well oiled. Cones 
would probably be very good if metal could be got 
sufficiently to resist all wear; but if once a 
arr begins to cut the bearing must be bad.— 
J. R.T. 


GA — Hydraulic Ram. — Our friend 
« W. A. S. misquotes my statement at page 458, as 
it was not my intention even to say that, nor did I 
What was gone may 5 saan oo clear 
by explaining that : Supposing the valve to be open, 
nd w flowing stondil and quietly out, the 
water would flow round and over the valve with- 
out closing it or lifting it to its face. But let the 
same water, under the same head, flow out with 
speed, at a given rate of speed, the water would, 
pressing on the under side with a power equal to 
the head and the speed, quickly close it; and, sup- 
posing that no recoil took place, would, the valve 
no longer being in partial equilibrium, still hold the 
valve to its face, andthe ram would cease to work. 
But, as I have before stated, there isa recoil ; the 
valve therefore falls, due to a superior pressure 
above it, and partly by gravity. e will assume 
it has fallen, and also assuming it was not loaded 
to represent the statement I made, the least 8 
of the outflowing water would close it again, long 
before the falling column had attained a speed suffi- 
cient to force water more than a very small height. 
Therefore, for a nominal lift, the conditions are 
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simple. It was for this reason thatI made the 
Statant I did, and my inference was intended to 
mean (and the querist states he knows the principle 
of the apparatus) that the valve must either be in 
itself, or, as made by a well-known maker, of such 
a weight that the flow of water has time to gain 
sufficient speed to acquire the necessary momentum 
required to force the water on the delivery. 
General Morin’s work I know and havo ; but I do 
not by any means agree with him on all points. It 
is not reasonable to waste time and space on such a 
matter. I could point out several items. Still, on 
the whole, the book is both interesting and in- 
structive.—InvicTa. 


[66977.]-— Strength of Beams.— A. B.” in- 

uires the relative strengths of beams: Ist, a bar 
An. deep by 2in. wide; 2nd, a bar 3-8in. diam. ; 
3rd, a bar 3‘5in. square. Answers have been given 
by “J. S. C.“ and “Dubliniensis.” That given 
by the latter does not appear to be clear to the 
former (see p. 439), and I must confess neither of 
them is clear to me. I have always understood 
that the strength of beams varies inversely as the 
length, directly as the breadtb, and directiy = me 


square of the depth, or in a formula as 


This rule is that given by Goodeve, Anderson, and 
several others, and if correct the strength of the 
first would be represented proportionally to the 
others by the number 32. In the second and third 
cases as b = d, the strengths would be 3:8 cubed or 
54°87, and 3:5 cubed or 42°88 respectively. But by 
this formula it follows that a square and round bar 
of equal thickness would have the same strength, 
which is inconsistent, seeing that the areas are as | 
is to 7854. I shall be much obliged to the two 
gentlemen referred to above, or other readers of 


the E. M.” if they will kindly explain the matter | a] 


further for the benefit of the original inquirer, and 
of—F. A. R. 


[56679.]--Supported Beam.—I beg to apologise 
to J. S8. C.,“ for contradicting his assertion that 
there is no strain at the centre of the beam. I did 
not take the statement in its strictly mathematical 
sense. Ofcourse, the centre is a point, and has no 
magnitude. The strain upon the point is there- 
fore infinitely small. In concluding, I must com- 
pliment J. S. C.” upon the power which he 

ssesses, in common with Prof. Goodeve, of leading 

e readers of his writings into literary traps.— 
BACCHUS. 


VVV nervous debility 
= rong rine made of Tidman’s sea salt is very 
strengt one The same water can be used more 
than once. It had better, perhaps, be slightly 
tepid, and the sponge merely dipped in the water 
and rubbed over the body, which 1s less exhausting 
than a large volume of water. I would strongl 
advise Quixote to leave off tea and coffee, bo 
of which act injuriously on nerves and stomach, as 
I found, bringing on migraims and sleeplessness. 
Milk, boiled or cold, and diluted with water if pre- 
ferred, is a nerve-strengthener, also Schweitzer’s 
cocoatina, a small quantity of which is sufficient, 
as I find it digests better when weak.—C. M. Y. 


|56997.)—_Hydropathy.—‘' Quixote’? may be 
unable to go to a hydropathic establishment, 
as advised last week in the two replies to his 
request. He says he has nothing but a tub and 
sponge, and is probably wrong in his mode of 
procedure.” In my plan not even a tubor a 
nge is needed; nothing that is not already in 

e room, and yet Iderive much refreshment and 
invigoration from my hydropathy.“ All Ido 
isto pour some water into the hand-basin, wet a 
corner of a tcwel, squeeze it a little so that it is 
wet, but does not run, and then wet-rub a divi- 
sion, and only a division, of the body. Then I at 
once dry-rub the part wetted with a and coarse 
towel until it is dry and comfortable—not wet, or 
damp, or chilly. Ithen do the same to the other 
divisions, and the process is complete, and I feel 
refreshed, enlivened, and strengthened, and that 
what I have done has done me good. I make 
three divisions—(1) chest and one arm; (2) aleg 
and the other arm; (3) the other leg and the back. 
It takes 8 to 10 minutes to do the whole job. Not 
much water is needed. There is really but little to 
remove from the skin unless one is engaged in 
dirty work, and the water I find is only clouded— 
like rinse water, in fact. There is no splashing or 
mess made, and nobody knows whether I do it or 
omit it. Now fora great secret, especially for the 
weakly and nervous. I do not chill the feet, or 
stand in any tub or pan, or on a cold floor or oil- 
cloth: washing the feet or head is done at other 
times, and forms no of my morning’s ten 
minutes’ ‘‘hydropathy.”” I am careful directly I 
take my warm feet out of bed to put on my socks 
and keep my feet warm, and my system admits of 
that, while most plans do not. Quixote” should 
make that his key-note; secondly, by working in 
divisions, I prevent the evaporation and the cbill- 
ing of the body incidental to the plan of wetting all 
over at once. If Quixote avoid these two 
great evils, and do“ his head and feet somewhen 
else, Iam satisfied that he will find great benefit 


even a tub or a sponge, and without any “‘ estabe 


obtainable without any “ apparatus’’—without a constant ba for miniog and blastin 5 
f 4 ow what it is like, but ae 


lish ment.“ — NO CHILL. 


457022.]J— Perchloride of Iron Battery. To 
„% Siema.’ ’— This battery, which is called a new one, 
is like most of these new and N batteries — very 
old. I tried it myself over thirty years ago, and it 
will be found mentioned and slightly explained on 
p. 159 of my Electricity, 2nd edition. The 
source of the energy is the reduction of perchloride 
of iron to protochloride. The proposed gain is in 
the spontaneous regeneration of perchloride through 
the agency of atmospheric oxygen. The batty 18, 
in fact, a Bunsen, in which the zinc is replaced b 
iron with greatly reduced force, and the nitric aci 
replaced by perchloride of iron, also with lessened 
force. It gives off no fumes, and that is ite onl 
merit; but it polarises very quickly, and its E.M.F. 
is low. ‘' Ex-Garrison Gunner's difficulty arises 
from his supposing that the actions are equal and 
opposite, the similar formation and reduction of 
chloride of iron, forgetting that these are two chlo- 
rides. The iron is not reduced and then oxidised 
by the air, but perchloride becomes protochloride, 


. | and then the air in presence of excess of hydrochloric 


acid, probably by a series of operations or else by 

direct action on the hydrogen of the acid in presence 

of photochloride of iron, re-forms perchloride. The 

energy of this oxygen is the source of the current. — 
Te. e f 


{57026.]—Problem.—To this problem, as stated 
no definite solution can be given. The quantity of 
water required must depend on the relative amounts 
of the two whiskeys in the mixture; but these are 
not given, nor any data fiom which they could be 
deduced. If these relative proportions are known, 
the problem may be solved without the aid of 
gebra. Assuming that equal quantities of the 
two whirkeys are mixed, the value of that mixture 


would be 1° + as or 178. 6d. per gallon. If the 


mixture be now diluted with water until its price 
is reduced to 12s. per gallon, the proportion of 
water added will be equivalent to the difference 


between the two rates divided by 12— 7 or 


A of a gallon of water to each gallon of the mixed 


spirits. Applying these data to the 51 gallons 
stated to be the final result, a simple rule-of -three 
calculation shows that these 51 gallons consist of— 


Gals. 

16.4, of water, 

1735 whiskey at 16s., 
1733 do. 19s., 


51 mixture at 12. 
— W. HARDIE, Joppa. 


[570 28.J— Stamping in Relief.— Many thanks 
to Os” for his kind information, and would he 
(or others) kindly give the details of the process, 
whether by press or hammer? I have been put off 
over and over again till seven valuable weeks have 
been wasted before I could get hold of a few gross 
tickets, aud to save such loss and annoyance in the 
future, I wish to know the most economical way in 
which I could get out my own tickets readily as 
wanted. I have the die, and am offered the 
“ counterpart ” for 3s. 6d. What are the counter- 
parts composed of? And is this as cheap as I could 
make one for from the die? I suppose, whether 
struck up in a press or by hammer, something of 
the kind would be needed to sink the plate into the 
letters? What kind and strength of brass would 
be suitable, and what should be about the cost of 
press or other needed appliances? And would 
they do for stamping stationery in relief and 
colours? I suppose a separate die would be re- 
quired? Can the tickets be stamped and cut out 
of the sheet at one operation or not? I noticed on 
some of the first tickets received some reddish fluid. 
What may it be, and for what purpose, and how is 
the lacquering or finishing done ? A rough sketch 
of the most suitable appliances would greatly 
oblige.—A WoULD-BE STAMPER. 


(57033.]—Refining Gold.— Dissolve alloy con- 
taining gold in a mixture of hydrochloric and nitric 
acids. Thechlorine of the hydrogen chloride unites 
with the gold, forming gold trichloride (AuCls), 
which is soluble in water. To a solution of this 
add asmall quantity of ferrous sulphate (F,SQ,). 
A brown poor of very finely-divided gold is 
formed. Then filter, wash, and evaporate to dry- 
ness, leaving pure gold.— H. L. C. 


67039.)— Firing Mines.—Get Dyer’s book 
„% On the Induction Coil.“ You will find in it 
various ways of firing mines.— Tuos. H. HALL. 


[57039.]—Firing Mines.—The best way to do 
this is with fuses. A cylindrical case of cardboard 
or other suitable material is filled with guncotton 
and the wires pass through one end and are bored 


pisunum wire. The current passing through this 


poses. I do not 
it would satisfy the querist’s requirements. 
BUNSEN. 

(67040.J—Voltaio.— One of the simplest means 
of showing motion produced by electricity is by the 
apparatus known as Barlow’s wheel: A isa whee 
of copper, movable on a stirrup, S. The edge of 


+ 


wheel dips into a cup of mercury, C. A powerful 
horseshoe magnet, R, is placed so that the wheel is 
exactly between the poles. The current enters at 
D, an to the me cup, it ascends the 
wheel to the stirrup, and from this back to the 
battery. The lines of force due to the are 
at the point where the wheel dips into the mercury, 

dicular to the plane of the wheel, and con- 
sequently repro to the radius by which the 
suse ascends. Hence the rotation of the wheel. 
— BOBADIL. 


[57040.]—Voltaic.—I send you a sketch of a 
small motor, which I think would answer your 
poe An electro-maguet, the legs of which are 
ed into a base board. Asoft iron armature, AB, 
fixed on a spindle, one end of which passes into 4 
metal cup in the base, and the other end through 
the bent part of the electro-magnet at D. Two 


pins are fixed into the arma inst which pins 
a spring (E) is made to press alternately. Tbe con- 
nections muy be easily seen in the sketch. I should 
advise Pith Ball” to put about four layers of 
No. 20 c.-c. wire on the magnet. If this will not 
suit, and the querist will let me know, I can giv 
him descriptions of more complicated instruments. 
— ACCUMULATOR. 


(57040. — Voltaic (Motor). — Perhaps the 
simplest form of electro-motor which an amateu 
can make, to illustrate this special effect, is one con- 
sisting in two eleotro-magnets; one being fixed while 
the other is free to move, being supported by 8 


2 these 
two springs of thin sheet 


Juty 31, 1885, 


brass, one of which is connected to a binding screw 
that places the motor contact with one pole of the 
battery; while the other spring joins movable 
electro-magnet with one of the ends of the wires 
which surrounds the fixed eleotro- magnet. The 
other end of the wire, from the fixed electro-magnet, 
goes to the other binding screw, and from thence 
makes contact with the 5 of the battery. 


s of iron 
by jin. diameter. e movable 

magnet, D, is made in precisely the same 
manner, and is of the same dimension. Both are 
wound with about three layers of No. 20 cotton- 
covered copper wire. The wires from D are con- 


a e7, Q, by whi 
where desired. The current from the battery enters 


emselves g 
times, 
ets are 


70 0 — Spark Coil. — I 
„E. B. F.“ to get Dyer's book On the Induction 
Coil, which will give you a large number of 
iments other “ spark through vacuum 
tubes.“ — Tuos. H. Harn. 
_[67042.]—8Spark Ooil.—As ‘‘ Bobadil” has 
kindly offered to help me, I may say my coil gives 
a zin. spark. I would be glad to know what ex- 
periments I can perform with it, and if there are 
experiments of much interest which are better 
shown with a larger coil, I will get one. But does 
a larger coil require a larger battery.—SParxk. 
[(57043.]—Spectroscope.—If ‘‘ Jolly Miller's?“ 
l pe were powerful enough, and its slit 
e enough, it would show the thickest of the 
three lines double; it alone is the sodium or D- 
line. The two conspicuous, but much thinner, 
lines, close to if, on the red side of the m 
are the chief lines of the rain-band. They are not 
always visible, and being, when present, always 
rie in 0 ht cores from the Sei rire 
they thus betray their atmospheric origin, the light 
from that quarter having traversed.a much . 
thickness of air, and also denser air than that 
coming from the zenith. W. HARDIE, Joppa. 


ee Barano Dividers.— Heat to a 
heat, quench, rub clean with emery cloth, and 
hold over the flame of a ae lamp till it shows 
blue, then quench.—Txos. H. HALL. 


[57050.|—Dynamo Oonstruction.—To W. H. 
Eaavzs, Covxxrgx.—For 50 volts and 15 ampères 
make your A. Sin. by 4in. and wind with one layer 
of No. 16. This size is the same diameter, but half 
the length, of the 30-light armature (letter No. 
24267), to which letter you can refer for size and 
1 of pama The 5 5 the 30- 
light dynamo ap ortly, and from the 
instructions contained therein you will see the size 
of F. M., &c., that you require.— W. H. Eavazs, 
Coventry. 

157052.]J— Weight and Stress of Beam.— 

8 = 2 * 100 x 73 _ 68600 = 6861b 
100 180 4 
with h deflection.— TRHOS. H. Haru. 


157056. Problem. —If G. Fryer will reflect 
for a moment, he will be able to answer his own 
query. The number of men now living cannot 
exceed that of all those born during the last 70 
hr in a the average duration of life is 
much under 70 years—while ‘‘ the dead comprise 
all who have died since man first appeared upon 
the earth; it is not, therefore, 50 per cent. in 
favour of the dead, but their number is manifold 
that of the living.— Gamma SIGMA. 


157055.] — Electric Bells in Series. — In 
answer to the questions of your correspondents and 
their remarks, which evidently refer to the Jolin 
patent system of electric bells, we, as owners and 
sole manufacturers of the above, beg to say that we 
shall be most happy to give any of your readers full 
information if they write to us on the subject, 
as the description would take up too much of your 
valuable space. We find no 
quality of iron: 33 oorrespondent probably does 
not know that soft wrought-iron is always used by 
all good makers of bells for the cores. Instead of 
complications, our bell is simpler than an ordinary 
one, and much cheaper to ©; perhaps it is not 


generally known that it costs no more to wind two 
wires than one in the way coils are now wound by 
machinery. 

he means by 
Co., Electricians, Bristol. 


5 
magn 
ture A; but on the spring 8 touching the contact ê, 


should advise 


ificalty about the | 99 
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Will your correspondent explain what 
‘‘oounter currents.” —P. JOLIN AND 


[67065,)—Jolin’s Electric Bell.—When the 
is pressed, a current flows through the coil 
otising the cores F, which attract the arma- 


the circuit in E is completeted, the magnetism of the 
cores destroyed, an armature released. FR 
BroaDBENT, Hammersmith. 


throug ual to F G. 
Divide F G in H so, that F G shall be to H Gin the 


F H G 


— — ͤ Bł 


the construction, A B is Ae 
drawn through the point C as 
GORE. 

57059.] — Power. — The power or potential 
N ib ey to raise the weight up stairs at an 


angle of 60° would equal VI x 110 x 22 


to FG, 
required.—J. E, 


= 1210/3 

=: 2093°3 foot-pounds. 
If chain pulleys were used, the power would equal 
(when they are as 1 to 24) 24 x 110ft.lb. = 
2640ft.lb. I have not calculated what the friction 
would be; but as the number of pulleys is not 
given, it will suffice to say that the whole power 
would increase as the number and weights of 
the pulleys.—NZESTEE. 

(67063.]—Specific Heat.—Suppose 0° is the 
temperature of the mixture, we have the followin 
uation :—5 x 79 + 50 = 25 (60 — 0), where 7 
is the latent heat of liquefaction of snow. Solving 
we find 0 is equal to 11°83° Cent.—H. L. C. 


[57063.j|—Specific Heat.—Let z equal resultant 
temperature, then the temperature of the water 
falls (30—z) degress, and in doing 20 gives out 


rises æ d (79 4 
5 grm. units of heat; but the heat absorbed eq 
that given out, therefore— 


myself from recommending its adoption. 


483 


30—z) 25 grm. units; the temperature of the mow 
8 and in doing so absorba 


(79°4 + z) 5 = (30—z) 25 
397 + 6 z = 7150—26 z 
30 z = 368 


z= — 


en 11°76° 
This may be verified by experiment.—Davip 
STEPHEN. 


N (not Bisulphide) of 
Silver — Roseleur’s Solution for Simple 
Silvering.—Dissolve 4 parts common washing 
soda in 6 parts distilled water, and place solution 
in a deep narrow vessel containing about jin. depth 
of mercury ; stand a long glass tube in the bottle, 
its lower end, of course rong in the mercury, 
and pass through the tube sulphuretted h 
5 e in the usual way in a Woulff’s 

ttle, sulphide of iron, and dilute huric acid, and 
continue to pass the gas through the soda solution 
till it is found to redden blue litmus paper. Stop 
the flow of as soon as this is observed, as the 
solution must not be allowed to become decidedly 
acid. The soda solution must now be carefully 
pons off, leaving the sediment, and after 

hours in tested for acidity, and separa 

from the sediment, if any. If it still reddens blue 
litmus paper decidedly, put in a few more soda 
crystals, until the paper is ony changed to violet. 
If it renders red litmus paper blue it is too alkaline, 
and more gas must be passed into it. When you 
have got your soda solution just right (bisulphite 
of soda), prepare your silver solution by dissol ving 
any quantity of nitrate of silver in distilled water, 
and add by degrees to your first solution as long us 
the precipitate at first formed is dissolved. 0 


moment you have a precipitate which refuses to 


dissolve add no more, as it would be simply waste. 
Now you have converted your bisulphate of soda 
solution into one of bisulphate of silver, and are 
ready to begin work. The solution is used cold and 
will produce the most beautiful coatings, light or 
heavy, according a 5 aa immersion, n 
om anything, ic y brass, copper, an 
bronze, and will work for years. When the silver 
gots exhausted by continual wear, simply add more 
nitrate solution. e important work 
it is wise to dip the „ after cleaning and before 
plating, in a weak solution of nitrate of mercury: 
“ Argent” will see, therefore, that the process is 
one of silvering by immersion. I do not know if it 
could be used for what I may call silvering by 
transfer, the method, of course, most used for 
barométer dials. However, the experiment might 
be easily made. Ifthe result seemed satisfactory, 
I should certainly varnish it for security. I have 
received a postcard signed ‘6 Another Reader of the 
ENGLISH MECHANIO,’’ requesting me in this place 
to reply to few additional questions on silver- 
plating. I think it would have been better to have 
inserted his queries, or sent address, so I might 


have answered him by post. However, I may say, 
in reply, that I gave the hy posulphite solution in reply 
to query 56584 simply because it seemed of the 
kind the querist was seeking, and carefully ed 


said it 
was fair—not In reply to a second query 
the best method of (true) Filvering on glass is, I 
believe, that of Boe „ which consists of two 
liquids—(a) Into 4002. boiling water throw Ber. 
Rochelle salt, and add gradually a solution of idr. 
of nitrate silver in log. water. Boil ten minutes, 
and filter when cold. (6) Dissolve los. nitrate 
silver in loz. water, and add liquid ammonia till 
the precipitated oxide is j ust redissolved. Then add 
120z. water, and filter. A mixture of equal 
volumes of these two liquids coats glass (Boettger 
says) in the course of ten minutes with a bright 
shining layer of silver. I believe, however, the time 
taken depends on the temperature of the solutions, 
the above speed being the result of a temp. of 
30°C. It is, however, safer to use the solution 
cold, although the action is not so rapid. . In rep 
to the next question, it is quite possible to deposit 
latinum, but the result is rarely satisfactory.— 
Prnor W. STANLEY, 119, Manchester-road, Pop- 


lar, E. l 

(57066.]—Reducing the amount of Lime in 
Chalk Water.—‘‘C. H. D.“ can obtain a oo 
of the specification of Clark’s patent process at the 
Patent bios, Southampton buildin 8, Chancery- 
lane, London. The so-called ‘‘chalk”’ is held 
solution by carbonic acid in the water. By aoig 
quicklime to this water, the excess of carbonic aci 
attracts the quicklime, and both the new compound 
and that previously held in solution are deposited 
in the form of very finely-divided chalk, which has 
to be removed by filtration through several layers 
of stout canvas. The ad orate requires freq 
almost daily attention; but is very effective, 
where several householders combine, the cost is not 
very onerous.— Gan Sroma. 


57068.) — Dynamo. — To W. H. EAV 
99 winding your A. with a single 


484 


layer of No. 18 you will get about 35 volts and 8 am- 


ères, which current will light four 20 o.-p. lamps. 
Make our magnets of the best wrought-iron, and 
wind them with from 20 to 25lb. of No. 18. My 


second letter on the 30-light dynamo is partly 
written, and will be in the Editor’s hands in a fort- 
night. Iam very sorry I have not been able to send 
it before, it having been delayed from time to time 
by pressure of business.— W. H. Eaves, Coventry. 


[67070.]—Telephones.—I think I can help the 
querist with his instruments. No. 38 8.0. wire is 
enerally used, but 40 would do, I should think. 
f course less 40 would be required than 38. I 
think about 280ft. would te sufficient. No batte 
is required with these: they are simply connected. 
They will not speak far. What size was the 1,000ft. 
of wire used in the experiment ?— BUNSEN. 


[57073.|—From Mr. Rogers.—If ‘‘ Accumu- 
lator ’’ will publish his address, I will send him a 
working sketch of the ammeter I described, which 
can be moved about or carried in the pocket with- 
out ifjury.—F. M. ROGERS. 


{57075.|—Parchment Paper.—This has been 
given many times in back numbers. Dip unsized 
paper into dilute sulphurio acid, and then into 
ammonia or clean water.— ONBR. JUTHOS. 


[57075.]—Parchment Paper.—I suppose you 
mean vegetable hment, such as is sold for the 
p se you require it. Thisis made by passing 
white blotting paper roug a bath of sulphuric 
acid of about 140° Twaddell, and afterwards well 
washing in pure water. The exact strength of the 
bath is only to be obtained by experiment, and it 
will dissolve the blotting paper if not right.— Quop 
DrxI Drei. 


(67079.]—Windway.—I cannot help your cor- 
respondent ‘‘ A.B.C.” for two reasons: First, be- 
cause I don’t know how to convert a cavity-board 
into an arrangement suitable for the paper music; 
and, secondly, because I will not assist anyone to 
spoil a good piece of work in producing a botch. 

your correspondent wants a 3} octave automatic 
instrument, surely he cam make a board to carry 
the reeds without spoiling a two-row American 
organ board. It would be an easy matter if he 
were going to use the barrel arrangement, with 
levers to depress the pallets. ORGANON. 


[97079.|—Windway.—It “A. B. C.” intends 
fo adopt two sets of reeds instead of one, I should 
advise him to Mop! the lever principle with pal- 
„lets, &. If “A. B. C.“ yon the com 

of three chromatic octaves (that is, 37 notes), I am 
afraid his instrument will be considered clumsy in 
the eyes of some people. It is only a question (at 
least, in my opinion) whether the querist wants 
music from his proposed instrument, or a very 
limited number of tunes, with harmony equally 
limited in its variety of effect.— G. FRYER. 


157080.]J— Siphon. — The failure of your siphon 
is probably due to an accumulation of air in the 
long limb, either sucked in through some leak in 
the pipe or given off from the water. You must 

mean that the end of the leg is 36ft. below, 
not 3lft. above the bottom of the well.— W. A. S. 


[57080.]—Siphon.—In ‘‘Surveyor’s’’ data, some 
error surely crept in. The last statement 
should read, I imagine, 36ft. below bottom of well, 
instead of ‘‘ 31ft. above bottom of well.“ In all 
probability accumulation of air is the cause of 
stoppage. Remedy, as the air in the pipes has 
always a tendency to reach the highest point, a 
suction pump should be put on the highest part of 
the siphon, and blow-off valves at the top of all 
upward curves in the progress of the pipe.—B.Sc., 
Piymouth. 


*(57080.] -Siphon.— Your siphon would be certain 
to cease working in a very short time, because air is 
certain to accumulate at the top of the summit 
level. The water in all siphons gives off air under 
the conditions set up, and the partial and subse- 
quent entire cessation of the flow is due to the air 
accumulations. These first reduce the size of the 
stream flowing over the summit level, thus being 
equivalent to reducing the size of the bore, and as 
soon as the globule of air attains a diameter equal to 
the bore of the pipe the flow ceases entirely. Ona 
past occasion, where a large siphon was used to 
clear the water out of a railway tunnel, the siphon 
invariably ceased working in a few hours from 
accumulation of air. As the siphon cost a tithe of a 
pumping engine, we tried several plans, and finally 


managed to get on an appliance to extract the air 
as it accumulated.— INVICTA. 


157080.]—Siphon.— There ap to be a mis- 

rint in the query, as the outlet is stated to be 

lft. above the bottom of tbe well; under which 
conditions, of course, the siphon would not com- 
mence to work. From the data given, it wonld ap- 
pear to be 36ft. below this point. The failure of 
the siphon is most likely due to air or fixed gas 
(probably carbonic acid), held in suspension in very 
minute quantities in the well water. When the 
ball-cock is closed ard water in the pipe at rest, 
this air or gas under the influence of pressure in the 
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ipes, possibly assisted by change of temperature 
P suld tend to disengage Ttself from the water, an 
travel in very minute bubbles to the summit of the 
pipes, where a small accumulation would stop the 
action of the siphon. If, instead of closing the 
ball-cock the siphon were allowed to run, it would 
probably continue to do so for an indefinite time, 
the water carrying away with it fhe contained air 
or gas. The writer would be interested to learn 
whether this suggestion is successful.— R. R. N. 


[57081.]—Watch-Maker’s Bow.—To make a 
good bow there is nothing like whalebone. The 
best way is to got hold of an old iage umbrella, 
which will afford enough for two or dozen. 
For watch - work the bow should be scarcely a foot 
long, and horsehair should be used. It is a great 
mistake to have the bow too stout, and, conse- 
quently, too much tension. When not in use, it 
should be nearly straight, and when on the ferrule 
only sufficiently tight to carry the work sabi a 
there is no resistance when pushing the bow from 
you. The knack of easing the graver off the work 
in this back stroke is soon acquired by practice.— 
ESCAPEMENT. 


(57083.]—Freemasonry.—If Z.“ looks upon 
Freemasonry as a mere benefit society, the less he 
has to do with it the better for the Craft. If he 
becomes a Mason, he should do so, hoping to do 

ood, and receive nothing in return. The expense 
incurred depends upon the lodge he joins. It need 
not cost him more five and à half guineas, in- 
clusive of regalia. If “Z.” is initiated, and yet 
receives no pecuniary benefit from the charities, I 
imagine he will find himself more than adequately 
rewarded both morally and socially; always pro- 
vided he enters Freemasonry in a right spirit.— 
P.M., P.G.C. 


(67084.] — Shunt Dynamo.—To MR. Bor- 
TONE OR OTHERS.—In order that there should be a 
current, a complete go and return path must be 
open for the electricity to flow along. When the 
brushes are not pressing against the commutator, 
the road is not open, and no current pe the 
fields are not magnetised, and apparently little or 
nothing takes place. The origin of the current 
lies in the trifling residual magnetism of the iron 
cores. This magnetism derives it being, if the 
cores are really very soft, from the magnetism in- 
duced by the earth. In ordinary cases, a small 
amount of magnetism is set up in these cores either 
by percussion during manufacture, or by the use of 
the battery. However produced, this magnetism 
is always very small in amount, and would give 
but little effect if the current set up in the arma- 
ture on rotation were led directly to the outer 
circuit. But, in the dynamo, this infinitesimal 
current ie led round the cores of the field magnets, 
and, in circulating round them, sets up a higher 
degree of magnetism, which, if the motion is kept 
up, sets up in its turn a higher electromotive force, 
and so on, until the limit of saturation is reached. 
The brushes have nothing to do with the generation 
of the current: they are the sluice gates, which, 
when in proper position, allow the current to flow. 
See my book on The Dynamo.’’—S. BOTTONE. 


(210991 — Emigration. — In reply to An 
Anxious One,“ the writer has spent some nine or 
ten years in Canada and the United States, mainly 
as wood - carver and cabinet-maker, and is pleased 
to give the benefit df his experience. He by far 
prefers the States to Canada, and, if refinement and 
more home-like circumstances be a consideration, 
he ag the Eastern (say Virginia, for instance) 
to the Western; but if able to rough it,” and 
money-making be the object, he would recommend 
seme of the younger States or Territories. As to 
what country will offer the best opening, I consider 
it a question impossible to answer. It is like 
asking, Is there any opening for a cabinet-maker 
in all Europe? No one can say without a vast deal 
of travelling over the whole Continent. The writer 
would recommend ious One to decide as to 


where he will go on other grounds—climatic, for in- | with 


stance, &c.—and then make the best of it. He 
would also advise some time spent asa journeyman 
in different parts of the country till he hasa fair 
insight into their ways of doing things, and also 
giving him time to decide where he would like to 
ocate. The Amerieans are very go-ahead, and 
make large use of machinery, which of course is 
hard on hand labour, except in some small country 
towns and villages, where a fair workman might 
do well. The best part of the writer’s experience 
there perhaps was while putting up good furniture 
at the country gentry’s own houses, working on 
the premises and boarding with the family. — 
VIRGINIA, 


[57092.}—Ginger-beer Plant.—I don’t know 
the botanical order to which this plant belongs, but 
I believe it is a fungus of some sort. Ginger-beer 
is made with it by simply putting it into a bottle 
and filling the bottle up with bits of whole ‘ginger 
and sugar to taste. It must be kept lightly corked ; 
when it blows the cork out it is ready to drink It 
must not be left more than a day in the bottle with 
the plant, or it turns bitter. Use white loaf sugar, 


IrIx 31, 1885, 


not brown, which makes a most abominable con- 
coction. i 


BENNETT, Walton Manor Lodge, Oxford. 


[67092.]-— Ginger-beer Plant.—This plant be- 
longs to the genus Scitamines or Zingiberaces, 
e A maca from the 1 

i . officinale), and is distinguished as 
narrow: eared ginger, which is largely cultivated 
in the East Indies. The root stock—the ginger of 
commerce—is of the thickness of a man’s finger, 
knotty, fibrous, and fleshy when fresh. Tho stems 


it sends up are reed-like, the leaves being linear- 
lanceolate, and smooth. The flowers are produced 
on short leafless stems, and are of a whitish colow. 
Gingerbeer is an effervescing drink made by fer- 
menting ginger, sugar, and some other ingredients, 
and botini re the fermentation is completed 
Ginger in all its preparations is extremely safe and 
harmless for the palate, and is occasionally used u 
a domestic remedy, in the shape of ginger te, 
candied ginger, &c.—NESTEB. 
57098.)—Warehouse Lift.—This question } 
as the speed at which load is to be 
lifted governs the cost; bcwt. lifted 60ft. pe 
= 33,600 foot-pounds, & 
just over one Horae pow st: To drive a lift at ths 
speed, and overcome friction, Ko., about 11 hone 
power is needed. If W. J. D.” will say whit 
speed will suit him, I will send a sketch, and gin 
rough estimate of coat. Is the lift to work dire 
through floor, or outside by means of a jib!- 
F. M. Rogers. 

(57101.]—Spectra.—It seems to me that all yot 
want to know is the names of the substances ¥ 
will produce various-coloured lines in the spectro- 
scope. Pat the instrament facing the flame 1 
spirit lemp or Bunsen burner, and get someone © 
shake into the flame some strontium nitrate; 
will give a brilliant scarlet line. Calcium nl 
gives a brick-dust line; barium nitrate will 84 

line; oopper chloride gives a blue line, an hs 
on. You won't get single lines unless you ws # 
chemicals i for "= tever Parte yon bora ( 
aper, &c.), everything is so strongly 
with sodium that you will always got the yellow 
line.— R. A. R. BENNETT. 


ede meren e 
air presses o 
remember that ough the P and 1b. to the 
patt alike. Now, to ‘ 90 
in the case of a factory steam boiler, the proe i 
the column of air issuing from the chimney 0 ful 
same as that pressing on the underside of the tt 
on the grate bars. I am in this elimina Sas 
slight difference in actual fact due to the paren 
of DEM ee eee kus by foe 
of a li supply of oxygen gas by for l 
either by the 22 of a bellows, or the assistance ols 
tall chimney stack, the oxygen contained in m 

is brought into contact in larger volume r g 
fuel, and therefore the more rapid compu f 
Supposing it were possi le that the top of a cn 
discharged the p ucts of combustion into a vac tast 
the air pressure of, say, 161b. would rush 10 70 dat 
that the supply of oxygen would be 804 

that no grate bars would remain unf 
seconds. One more illustration. A coppe? 


Jury 31, 1885. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,062. 


485 


such as is used in every water cistern, is so thin 
that 2lb. or 3lb. pressure on the outside in excess of 
that inside would collapse it. But it never does 
oollapse, because the interior being filled with 
air, an equlibrium is set up. The same state of 

ings exist with your smith’s flre when the bellows 
are not in motion.—INvIcTa. 


[57104.] — Actuarial. — Smart’s Tables give 
£5 8s. 8'9d. and £5 15s. 7°9d. as the annuities for 
30 years (half-yearly payments), which £100 will 
purchase at 34 and 4 per cent. respectively.— BETA. 


[57104.]—-Actuarial.— To make the calculations 
asked for by Annuitant would only be wasting 
time, and of no general benefit. He should call on 
insurance companies who make annuities a 
ciality and ask for their tables.—B.So., Plymouth. 


[67106.]— Galvanised Iron Pipes.—Zinc is 
dissolved by pure water, and is attacked by water 
containing carbonic acid. The French Govern- 
ment have for some time past probibited the use of 
galvanised tanks in their navy. Zinc carbonate is 
a white, tasteless powder, and is insoluble in 
water. Itis sometimes prescribed as a tonic, in 
doses of from 2 to 10 grains, and would be injurious 
if it exists toany greatextent. The only remedy is, 
I fancy, replacing the pipes with others of lead. In 
this case a carbonate would be formed, which would 
proven the water from further contamination. If, 

owever, the water be soft, a lead pipe would be 
oxidised by it, and the water would be highly 
poisonous. I would advise that some of the white 
substance and the water be submitted to a com- 
petent chemist.—F. M. ROGERS. 


[57107.]—Developing Formulee.—(1) Liquids 
should be meas with a glass measure, not 
weighed, F don't suppose it 
would make any difference. (2) All developers do 
not require the same exposure. The sodic sul- 
phite one has a far wider rango than either the 
ammonia pyro or the iron developers.—B.Sc , 
Plymouth. 


[57107.]—Developing Formulss.—An ounce 
of water weighs exactly loz., and therefore your 
formula would be right, if you weighed the water 
—albeit it would be considerably less trouble to 
use a measure, if possible. But water is the 
standard of fluid measures and weights, so re- 
member that your dodge won’t answer for any- 
thing but water; some fluids, such as sulphuric 
acid, being very considerably heavier. The exposures 
required are by no means the same for all de- 
‘velopers, some reqairiàg less and some requinta 
more. The p an is to stick to the one you fin 
answers best—sodic sulphite for example.—R. A. R. 
BENNETT, Oxford. 


[57108.] — Home Trainer for Bicyclists.— 
There is an engraving of one of these in Goy’s 
Athletic Catalogue, which will, no doubt, give 
st Mechanic ’’ a good idea.— ONBR. JUTHOS. 


[57108.]—Home Trainer.—Far better than any 
mere description is the printed description of the 
bicycle stand and home trainer combined in one 


numerous to mention here, which I will gladly 
rame E you like in E. M.,“ or by post. — 


[57 de A Photography.—1, The 
treatise Mr. Dawson, editor of the British 
Journal of Photography, price ls., published b 
Mason, 186, Sauchiehall-street, Glasgow, gives f 
instructions ; 2, dry plates for portrait work are far 
the easiest for an amateur to master; 3, dry plates 
will not keep any length of time, but I have taken 
good photographs with plates a year old.— B.Sc., 
Plymouth. 


167112.. —Wet-Plate Photography.— Obtain 
Jabez Hughes’s '‘ Principles and Practice of Photo- 


graphy,” price 1s., or Stanley’s ‘‘ Photograph 

Made Easy,” price 9d. Both are highly practical. 
From the last, which was sent me abroad, I prac- 
tically Hughes’s 1s. 


learnt the wet- piate process. 
book is equally good, but more extend I can 
safoly recommend you either as reliable and clear. 
Wet plates are easiest, in my opinion, for an amateur. 
But when the manipulation is perfect for speed, you 
would want to use dry plates. When you are ready 
to adopt them, I can from personal experience re- 
commend you good hand-books on dry-plate mani- 
pulation.—INVICTA. 


[57112.)—Wet-Plate Photography. - One of 
the best books published now is Hardwich's 
Photography,” but I am not sure about the price, 

robably about 3s. 6d. from its size. Before the 
r olola process was perfected I did not attempt 
to tako photos, being appalled at the sight of so 
much labour ; but when the dry-plate process came 
out, I went at it tooth and nail. I think there is 
not much doubt as to which is the easiest, and the 
best also, to my mind. Wet plates are neces 
for some kinds of work, but not the sort “Jay 
War is likely to come across. Hardly any (one 
might almost say, no) professionals use wet plates 
now. The dry plates will keep any length of time 
under favourable conditions, that is, they must 
not be kept in a damp place—the dryer the 
better.—R. A. R. BENNETT, Walton Manor-lodge, 
Oxford. 

(67113.]—Photography.—The fault lies not in 
Fry's plates or the developer, but with the indi- 
vidual who is using them. State carefully your 
mode of procedure, and I will help you and pa 
yon right. Show me your faults, and I will tell 
your sucoesses. — S. BOTTONE. 


[57113.] — Photography. — Try Wratten’s 
“ Slow,” or, if they are too expensive, the 
„Britannia.“ The best developer for amateurs is 
the Standard of the New York Society, as modified 
by Mr. Beach ; his formula is given in late numbers 
of the Amateur Photographer.—B.Sc., Plymouth. 


57113.]—Photography.—Try Miall’s plates 
and Swan’s developer, viz.:— (1) Pyro, 3gr.; 
water, loz., at time of using. Stock Solution.— 
(2) Liq. ammonia, dr.; bromide of ammonium 
àdr.; water, 50z. Use equal parts of each. It 
the picture comes out too slow, add more of 
No. 2. ar your plate before development.— 


W. J. 0 
(67113.]—Photography.—I have tried various 


Coven It is a casting with two large turned 
and yore rollers. On these the driving-wheel | plates and developers,” and the very best plates 
runs. Two series of stay rods hold the handle bars | that I have yet come across ars Marion's 


20 that the machine is held vertically.—Invicra. 


[57109.]—Foous of 0.G.—By all means have 

ur o. g. 50in. focus rather than 40. The advantage 

the longer focus is by no means to be despised. 
Do you wish to correspond with me outside these 
pages f If you advertise your address I will freely 
and gladly give you an ormation in my power, 
by letter if you prefer that. Ask freely and frankly, 
and as freely and frankly will you be replied to.— 
IVI OTA. 


I57110.]J— Dynamo for Eleotro-Plating. — 
Yes; it is perfectly practicable for an amateur to 
make a plating dynamo. No battery is known that 
does not require much loo after or replenish- 
ing to do the work you need.—S. BOTTONE. 


Smee or Daniell cells, 
or connected for quantity or intensity — the 
arrangement depending on the nature of the work. 
In every case, however, the article to be plated is 
connected to the negative pole in the depositing vat, 
and the anode (silver, gold, or copper, as the case 
may be), is connected to the positive pole.— 
BOBADIL. 


57112.]— Wet-Plate Photography. — Get 
The Principles and Practice of Photography,“ 
by Jabez Hughes, price ls., from Simpkin, Mar- 
shall, and Co., 4, Stationers’ Hall-court, E.C. I 
hardly know which process is easiest, but the 
dry is most advantageous for many reasons too 


used singly, 


Britannia plates (22 and 23, Soho-square). There 
is no doubt that t-rate resultas can be obtained 
from Fry’s, when you know how to get them ; but 
in my opinion Marion’s are more certain in the 
hands of an amateur, so much so that I use them 
now to the exclusion of all other makers, and 
several friends to whom I have recommended them 
say the same. Use sodio-sulphite developer, it 
answers much best with these.—R. A. R. BENNETT, 
Walton Manor-lodge, Oxford. 


(57113.]—Photography. —It is very probable 
that the curious and unexpected results you have 
obtained arise from variations in the sodic sulphite 
you employ. Of all the chemicals employed in the 
photographer’s laboratory none is so uncertain in 
its composition. In the commercial article imported 
from Germany there is usually only about 50 per 
cent. of true sulphite of soda, the balance being an 
uncertain mixture of carbonate, sulphate, hypo- 
sulphite, and other impurities. It must, however, 
be remembered that pure sulphite of soda is itself 
strongly alkaline to litmus paper, and it is usual to 
neutralise this by the ul addition of sul- 
phurous acid. However, as this is troublesome to 
prepare, and difficult to keep, it is well to nse 
crystallised acid sulphite of potassium for neutral- 
ising the sodic sulphite instead, as it is quite per- 
manent, and answers just as well. These salts ma 
be obtained from A. Boake and Co., for whose 
address I refer go to the sixpenny sale column 
tbis week.—W. G. 


[57113.] — Wet-Plate Photography. — All 
photographic dealers keep works on collodion 
picture taking. These can be had at about 6d. 
each. Dry plate is easier to learn for amateurs— 
mechanically easier—but the wet plate gives a 
more thorough knowledge of the chemistry of pho- 
tography. Dry plates will keep for years.—S. 
BOTTONE. 


(57115.]—Faulty Telephone.—See my reply to 
57070.—S. BOTTONE. 


[57121.JI Mountain Snow. Ignorant” must 
remember that the temperature of the air decreases 
1° Fahr. for every 300ft. or 350ft. of altitude. 
Hence the temperature at the top of a high moun- 
tain would not contain sufficient heat to melt snow. 
The region of perpetual snow, the lower edge of 
which is called the snow line, is on account of the 
intense cold at the sea level at the Poles; but at 
the Equator, on account of the heat, it is 1,600ft. 
above the level of the sea; and in the intermediate 
spaces the snow-line will be correspondingly higher 
or lower as it is nearer the Equator or Poles.— 
NESTER. 


UNANSWERED QUERIES. 


— 2 — 


The numbers and titles of queries which remain unane 
swered for fire weeks are inserted in this list and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send whatinformation 
they can for the benefit of their fellow contributors. 


56639. 
56643. 
56647. 
56649. 
56662. 
56663. 
56664. 
56665. 
66670. 
56674. 
56683. 


Winnowing Machine, p. 267. 

To Ostrich Feather Bleachers, 267. 
Spring Jack, 267. 

To “ Sigma,” 267. 

The Nottingham Caves, 267. 

Tron Planishing Machine, 267. 
Dynamo, 267. 

Stradi. Model Violin, 268. 

Groynes, 268. 

Carbonado, Bort, Diamonds (Gems), 268. 
Magneto Machine, 268. 


. Drill Chuck, p. 354. 

. Lathe Query, 354. 

. To Mr. Wethertield, 454. 

. Coil Springs, 854. 

. Eccentric on Crank Shaft, 355. 

. Flexible Material for Windiog Round Piston, 355. 
. Raf- Making, 355. 

Bolts and Nuts, 355. 

. Hand Drilling, 355. 

. Terrestrial Eyepiece, 855. 


QUERIES. | 
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157 122. Problem. —In the right-angled triangle, 
ASC, D E is parallel to B C, and EF to A B; A C, DE, 
and E F are given to find A B. A pure trigonometrical 


— 


— 


O 


am 


A D 


formula required: trial and error” not allowed; per- 
haps, however, more than one formula may be required. 
In practical terms these may be stated thus: A Ca ladder 
69ft. long; D E F Ba porch 10ft. wide and 20ft. high, 
the ladder touches the edge of the porch. To what 
height will the ladder reach on the wall A B!—R. 


157123. Haad Fire Extinguishers.—I have 
been much puzzled to find out what is used to generate 
carbonic acid gas, in order to create the pressure which 
expels water from the above. Having no means of testing 
the substance myself, I should be much obliged if some 
kind friend would give the information.—H. L. C. 


157124.J—Lifting Bar.—In lifting horizontally with 
my hsnd, a bar of iron which lies upon the ground, 
weighing, say, 5lb. to a height of 4ft. I perform the 
work easily by taking hold of the bar by its middle, there- 
by doin: 20ft.-lb. of work. If I lift the bar by taking 
bo'd of it at its end, it requies much more strength to 
lift it ; yet, in this case, I do not gain time, space, lever- 
age,or work done. How is this? And is not the and a 
lever, fulcrum, power, and weight in the matter, and 
what of the bar 1—Nonrol x. 


(57125..—Photo Scrap Book.—What is the best 
way of keeping photographic views of different sizes? If 
stuck in an album the leaves generally crumple and look 
untidy, besides, an album has the disadvantage of being 
at the disposal of one, or at the most, two persons only 
at one time. I thought of mounting them on cards ef 
uniform size, and having a case made to fit. If this is the 
best plan, what size cards should be used, and of what 
thickness, and what isthe best gum to use for sticking 
the photos on !—F. A. R. 


(57126.).—Obach’s Galvanometer.— What is the 
form of the Tangent galvanometer? Is Obach A ag in- 


y ventor, or an instrument maker, or both 1— B. S. 


[67197.)—Lactic Acid in Whey or Milk.—Will 
any reader kindly inform me of any instrument whereby 
the presence of lactic acid in whey (or milk) can be 
determined, and of the various degrees as the acidity 
advances ?—No Si. 


[57128.]—Storage Battery.— Will some of our 
r-nders kindly give full particulars how to make the 
above euitable for lighting a 5-C. p. incandescent lamp for 
10 houra, the battery to take up as little room as 
pos-ible? I have never either seen one or read ee 
uf how they are made, s that as plain an exp anation as 
possible will be esteemed a favour, —WBaRDNA. 
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({57199.)—Steam-Engine for Farm Work. -Qn 
a farm there is a threshing and churning machine worked 
by the ordinary horse-gear. A ponr can either thresh 
or churn quite easily, pulling at the horse-shaft, 9ft. 6in. 
the centre, and going round 24 times per minute. 
The churn has about 72 revolutions per minute, produced 
intermediate gearing-wheels, and the thresher about 
400, driven by a belt from a large pulley on the wall-box 
shaft. What I want to know is, the diameter, length of 
stroke, and revolutions per minute of a steam-engine 
(horizontal) that would both thresh and churn at the 
game time, with a boiler pressure of 35lb. per sq. in.; 
aleo size of vertical boiler with cross tubes that would 
be required. Of course, I would use intermediate gear- 
ing or pulleys to bring up necessary speed of churn and 
thresher. ould a steam-engine be cheaper to work 
than a gas-engine! I should have to make my own gas. 
I have a 7in. screw-cutting lathe, and could do a good 
deal at fitting up an engine. Youna Faamer. 


67130.}—Pump.—I have water at the bottom of a 
field ; I wish to it to the top, a distance of 450 yards 
with about 30ft. rise.—FARMER. 


(57181.)—Bidwell tem.—What is meant by 
running tramcam ing to the Bidwell system !— 


[57182.|—Electro-Motor.—Can any harm be done 
to a shunt-wound motor by suddenly reversing the 
direction of the current through it, when running at full 
speed, to act asa brake to stop its motion!—W. E. H. 


(87188.}—-Removing Tin from Scrap.— Would 
any brother reader tell me how to remove tin trom scrap, 
E the tin! Full particulars will oblige.— M. 


(57184.}—Easton’s Syrup.—What is this, and for 
what diseases is it recommended !—Tainx Leip. 


(67185.)—Varnishing Fancy Woods-—I have 
made a small box venered with fancy woods, principally 
rosewood. It has been varnished with carriage varnish,” 
which has dried hard upon all the woods except the rose- 
wood. Upon itI cannot get it to dry. The rosewood 
has been cl and revarnished several times, but 
always with the same result. It seems to emita gum 
which prevents the varnish drying. Oan any reader 
suggest a cure ?—T. J. A. 

87186..—Problem.—Will any reader work the 
following? A cubic foot of water weighs 1,000 ounces 
avoirdupois ; a pipe, whose bore is 34 square inches, dig- 
charges 2521b. per minute. Find the velocity per hour of 
the issuing water.—Jupyr. . 


(67187.)}— Reviving Ormolu Ornaments.— 
Would some obliging correepondent put me in the way of 
cleaning and reviving some French ormolu, consisting 
of candlesticks, pen tray, &c. ?—OBMOLU. 


ne) ae Monograms.~—I have seme hair of 
a d which 1 wish to put in a locket in the shape of a 
monogram. I shall be glad if any of my fellow readers 
of this valuable paper will oblige me with information 
how 09 it myself, or as to the beat place to get it done. 


[57139.] — Amateur Modeller.—Would anyone 
pathise with me and tell me of something in the 
above way to be going on with until I find something 
more table for me in the E. M.,“ as I find the 
articles just now appearing in the Amateur Workshop 
are rather beyond me? Will someone take compassion 
on me ?—BIMPLETON. 


(57140.)—Safe Load.—Will some correspondent 
please give rule for calculating safo load on a structure of 
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this section? Also, what difference in calculation would 
it make if the casing were filled with water, supposing 
the bottom were closed 1—8. B. Barb. 


(57141.]}—Gas-Engine.—To “Invicta,” “J. H.,“ 
ae? 8 e a 115 35 he had 

ered to me, and postess full working dra of, a gas- 
engine, patented by a gentleman the e 
The article is of a very novel type indeed, and not being 
very versed in the merits of a gas engine, I must ask the 
opinion of others. The arrangement is, a power cylinder 
and a charging cylinder, placed side by side, the pro- 
ducts of combustion pass round a jacket in the cha 
cylinder, thereby heating the gas ; the governor is pl 
so as to govern the gaseous charge i y 
previous to its entering power cylinder, and after it has 
left charging cylinder. The novelty in the engine, how- 
ever, is the mode of introducing the charge, and igniting 
it, the proc sses being by means of slots in the cylinder, 
and ports and slots in the piston, which entirely obviate 
any slide-valve and other frictional parta, by means of an 
arrangement similar to the regulator of a pump, which on 
the return stroke of cylinder, forces fresh pure air into 

linder to cool it, whilst a like arrangement acts at front 
o cgincer, which is similar to ordinary steam cylinder. 
If the drawings would like to be seen, I should be glad to 
send them, and also measurements to the Editor, as I feel 
they would interest a good many readers. The engine is 
extremely simple, and any reader could make one for 
himself, so long as he pays a Royalty of £1 to the 
patentee.—W. Bunpy. 


(57142.)—Planing Machine. — Can J. H.“ say 
how t make a good cheap foot-power planing machine ? 
— 0 UN Dr. 


157143.] — Dr. Eder's New Sulphite of 
Ammonia Developer.—Will some correspondent 
who has tred this developer, kindly say whether successa- 
fully or not, aa I find it impossible to get any image with- 
out the addition of ammonia, which is not mentioned in 


e formula given in the Exora Meonaxıo last week f 


(57144. Bright Silver Plating.— Would anyone 
kindly give me information hew to make a solution for 
silver plating, bright, without brushing ?—A CONSTANT 
READER. i 

{57145.J— 
engine, Hutchison’s patent, from the London Gas 
Engine Co, Dalston Junction, London, abont three 
years ago, and circumetances prevented me starting it 
till now. I find it won't go: it gives an explosion every 
now Aod Rpa Sna 2 555 575 he light ; me result is it 
can't keep i mo . am informe e company 
is defunct. Cen any of ours give any particulars 
about this engine,and why the explosions do not take 
place at every turn of the crank, and what are the 
merits of Hutchison’s patent, if there is such a patent? 
The engine is peice useless tome. I shall be much 
obliged for any information -M. C J. i l 

[57146.)}—Instantaneous Shutter.—To Ms. Lax- 
casteB.— Will Mr. Lancaster tell me, (1) if the Le 
Merveilleux is rapid enough for an instantaneous 
shutter, and would the shutter made te fit the instanto- 
graph fit Le Merveilleux ? (2) Wouldn't it be possible to 
make movable stops to the lens of Le Merveilleux ? it is 


so very dark for focussing in very dark place“, without a J. L, 


drawback to his otherwise 


perfect apparatus—R. A. R. Bennett, Walton Manor 
i] 


porece apparatus.— R. A. 
ge, Oxford 


157147. Geometrical. — Science Examina- 
tion, May, 1884; Mathematics, Stage I.— 
Given the distances of the angles of an equilateral 
triangle, to a point within it, to construct it.—Brta.. 


[57148.]J Small Shaping Maohine.—Can any 
readers give a sketch of small shaping machine, as 
could be driven from flywheel of lathe [—L. BALDWIN. 


[57149.]—Brightening Small Goods.—I read in 
Watt's Electro Metallurgy,” that a few drops r 
bisulphuret of carbon, added to a silver solution, 
impart brightness to the article in the bath. This would 
be of great service to me, as I have some to silver 
which cannot be acratch-brushed ; but on applying to a 
. of whom I . ha 
goods,I was informed that bisulphate and phuret 
are the same thing. Will you kindly let me know if itis 
so, as the bisulphate which he sold me; will no uce 
the effect which it is stated by Watt to do? Also can 
you let me know of any easy method of Brg niening small 

such as earrings, studs, &c. ?—J: 


? * 


57150.I— To Mr. Bottone.— Having completed a 
small dynamo, Jones’s upright castings and laminated 
A., F. M. 's, pin. by 5in.,‘A. 2in. diameter, 11b. 20 8.0. wire 
on A, und bib of 16 d.¢.c. on each limb of fields; pulley 
on A., An. diameter; driving wheel (plenty power) 2éin, 
diameter; speed, 100 revolutions per minute, i. e., driving 
wheel. Now when the band is put on A. pulley, the 
current seems almost nothing; it would not ght up one 
20 c.p. Swan lamp. I tried three and four lamps in 
parallel arc, with no better result. I have followed 
instructions in your work on the dynamo as to winding, 
&c. Insulation to my knowledge is perfect, also con- 
necting up. Will you kindly say if aces is too fast or 
slow, and whether being too particular about A. insulation 
or not, is the fault? In other words, I put four or five 
layers of cotton between iron and wire of A.? My con- 
ducting wire to lamps was No. 16 rubber c., is this too 
small ? Would a few convolutions extra on one limb of 
one field be at fault, as this is so! How many 10 c. p. 
lamps should I light! Connections: — Positive brush, to 
inside wire of F. M.; outside wire, to other brush, and 
from brushes to lamps—is this right ? Kindly say what 
resistance each lamp should have, also where the fault 
lies, and oblige.— Oxzx in a Foa. 


(57151.)—Problem.—Can any kind reader work the 
following! I find that I can engage 15 workmen for 11 
weeks, or 81 workmen for 5 weeks at uniform wages, and 
in either case pay the wages exactly by means of the 
interest now accumulated on a certain sum of money, 
that which will arise during the particular period of 
e ent. For how long could I engage nine workmen | 
on the same principle 1—Jopr. 


e Lighting.—Is it possible 
to light incandescent lamps, and drive a shunt-wound 
motor on the same circuit, the current being generated 
by a shunt-wound dynamo? The motor has to be 
frequently stopped and reversed.— W. E. H. 


(57158.] - Problem.— Will any kind reader work the 
following ? In a field in which grase grows uniformly, 
suppose that 31 oxen can consume 81 acres in three- 
quarters of the time in which 15 oxen would consume 
5} acres, and that 22 oxen would require three days 
longer to consume 7} acres than 20 oxen would require 
for 6} acres. In what time would the 31 oxen eat up 
the 81 acres ?— JUDY. 


[57154..—Horse Taming or Breaking.—Could 
any of your readers kindly advise me? I have a very 
fine pony, about 14 hands high, which has acquired a 
will of ita own, it aleo kicks in harness. Beating it onl 
makes it worse, and it has now commenced to kic 
with its fore feet. I understand there were two pro- 
fessional horse tamers lecturing in one of the circuses in 
London lately. anyone say, from e nce, 
whether their secret is worth the £6 5s. charged, and if 
it has a lasting effect on the horses? Is there any 
really good book on the subject ?—M. H. J. 


(57155.]—Microsoopio.—Last evening as I turned 
over the pages of our E. M., I found at page 542, for 
Feb. 11., 1881, a letter en testing microscope objectives 
in which it is stated as a test for a din. that it will, 

ood, show the flagella on a monad with the C and 
tter with the E eyepiece. I thought I had good ob- 
jectives ; but my } or Tin. will not even show this, and it 
is little better than glanced with jin.; indeed, I under- 
stood that the flegella of this minute organism was 
adduced as a test for his new jin. by a distinguished 
optician. Will some friend say if 4in. objectives are now 
made to be capable of this perfection ? I have never 
seen such, but then I live in the country far away from 
the voice of science, unless that I may call the hum of 
the threshing machine or the clatter of the mowing 
machine scientific intonation. If a jin. glass will do 
what previously we required a battery of objectives to 


s Eagine.—I bought a two-man gas- 


pieces constantly e 5. aa all 

simply siding in our various 7 lod tate 
to know what our scientists will answer; as for joy of this 
‘nidden treasure, I feel tike selling all I and buying 
this multum in parvo objeetive.—E. B. Fawweney; 


[57156.]—Gauging Railway W Axles 
During an investigation the other day eet cause of 
several railway waggons leaving the ails: I understand 
one of the company's waggoni said, when gang: 
the wheels of a load of coal, ‘that axle wasei 
strained, but nothing to speak of, and he had no doubt 
that was due to the waggon being under load. N 
what I should like to know is, (1) Should the azies 
waggons be deflected when un 
empty! (2) If deflection takes piace at all, Aces it cone 
tinue while the wheels are ving, and (3) when the 

shows the wheels are 1}in. whe on the ade, 

pad muris the ane pene ane rad any other informs 

on nbove subject wi tefully received 
by s THREE EARS’ BUBSCRIBBR, In =) s 

5 Pipe. —I have heard chat if iron 
steam pi are connected to a copper boiler, the copper 
co the tron. Will eome reader inform me if it is 
so, and if so, how the difficulty can be got over 


perform, thera need no imme bo. the h, nnter 
merch 
impa . 


2 
load and not when 


. 


F me ER, . 
res g the taming o ; as 
those who use them for exhibition purposes, and as 7 
subject will be of interest to many, I hope you 
allow the inquiry to be made through the columns of 
“ours.” I want to get an av of small birds, all of 
them so tame as to come on the finger at any time, and 
feel sure that some of our readers can poles pe desc 
tioé. of how it is done. [have tried to get the information 
from the Italians who are to be f et etaside resorts 
with performiog birds tame enough to be let out of the 
cage without the slightest disposition to fly away. This 
is especially noticeable with the green B 
5 wild bird that can never be tamed by petting 
and yet t people tell me shes fhey tame 
teach them to perform in a very ur 
will neither sa 08 they do it, nor lr Mortar 
good living mie tbemade By chose who 
rp A the bat oak 3 purchas 
or dut o oaeo sq in 
tec really as ea ee Bp 1 

157159. Watch Quer y.—1 have a watch ( 
verge) probably over a hun 
maker, S. Nickisson, Londo 
much as it wants a new 
remains; curb pins in ed 
wheel to an are of 3ideg. have put on a ne 
but it is evident it is not suitable, as the wa 
half an hour each hour as nearly as may 
some practical watchmaker tell me the defect 
Stilog hair springs, ‘generally, how strength. ant 

generally, how = 
are found le oblige—CABRIBBEAN, 

[57160..—Oopper Balis.—Will Mr. Davies or sm 
kind rendet W ne 5 c solder ai 
putting the she gether for supply cisterns 
warm water comes in contact with same, and the remedy 
—and oblige— Ox 1x TROUBLE, 

157161.J— Wooden House:—I have for some tine 
thought of building myself a wooden house (not a shanty, 
Can any correspondent refer me to examples, or give 
hints ?—Zr.os. 


(57162.}—The Micro. O.G.—To “Ros Cavs."-! 
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8 uka to thank zon 5 ah 
en. ollowed your igstructivas, 
ractice I found ft possible to grind and polish smal 


dary's cement to work better : it has a higher meting 


Mculty to over 
t 0 
had a great difficu i 


Leas which 
uber. Wil 
by more! 
flint of 3-5in. 


the tube, or together ? 
Having mad 
lenses are 
Are cites to taste them in? Having had some exper 
the asten them in som 
ence with a lathe, the screwing and fitting will not be 5 
t a difficulty as the lenses. Agaia many thank 
rough your kindness I may now become master of an 
instrument, for the present state of our trade T i 
made the purchase of one rather remote.—J. T. 


(87163. Employment at the Arsenal. — I 
hat manne uld ineer proceed to obtain 
a in the ae at Woolwi ?—J. G. 


otla 


employment in the arsenal 


Eve Workman connected with the Buildiag 
Trades ATOE A Situation should advertise in “THE 1 
ING NEWS." published every FRIDAY, price Fourpence, at +H. 
Strand, Londen, W.C. í 


“THE BUILDING NEWS” is the Principal Journal dat 
senting Architecta and Builders, and has tho largest eirculatien 
any Professional Journal in the kingdom. 


Every Werkman should insist on seeing “THE BUILDING 
NEWS" every week at his Club or Coffee House. He will’ 5 
more Lists of Tenders’ for new work in it evcry week arate 
any similar paper, and can thus judge where work is likely 1 80 
dad. He is also epecially invited to make nse of Intercom mot. y 
tion if he wanta to know anything about his tadu; to WT. 3 
the Editor if he has any suggestions to make, and te advert-< 
the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling for 
Twenty-four Words, and Sis pence for every Eight Words after. 


fitted for kes: 


Holloway's Ointment is not only bot robbed 


ng sores, Wounds, and reiieving external ailments, 
: Jon The abdomen it acts as a Wicrivative. and thas displays (he 
utmost salutary influence in atonaehic disorders, . 
of the liver, irregularities of the bowels, and other inte 
inconveniences which mar man’s comfort. 
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ANSWERS TO CORRESPONDENTS. 
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„ AU communications should be addressed to the EDITOR 
of the Excuse Meonawmio, 888, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
a fens poe illustrations on separate pieces of paper. 2. Put 

to queries, and when answering queries put the 
anmbers'as as the titles of the queries to w the 


refer. 8. N 
Se eet nee 


r 533 for- 
names of correspondents are not given 
€o ing . 61 
„ Attention is especially drawn to hint No. 4. The 
apeos devoted ba ˙ queries, and replies ts meant for 
general good, and it is not fair to occupy it with ques- 
tions such as are indicated i of indi- 


The follo are the initials, &c., of letters to hand 
to w y evening, July 29th, and unacknow 
elsewhere :— 


W. H. N 5 J. Warmington.— West- 
ee Brake Co.—G. S. Forbes.—B. A.—Clatch.— 

J. .— W. B. P.— Dr. Ro n-Pigott.—M. 1 
F. M. S.—Improver.~ Improvement. — H. A.—H. F. 

—T. R. Clapham.—C. R. Marte n.— Thermo. — Rector.— 
3 . Coral. — Nawt.— K. — T. Handel. T. 
Watt. Baechus. 


A. MJ. 1 bandsaws has been described many 
- times. e best plan isto use the tongs with heavy 
beaks, which are made white hot, and grasp the ends of 

. . the aaw until the spelter rans. If you must use gas, Mr. 
- , Wletcher, of Warrington, can supply you with a suitable 
apparatus; but we suspect that he will not recommend 
E 333 job asa bandsaw. 2. The Rest materia 

a 


Tar. 


(8 
Dgy 

5 3 fasion 
referring to back volunies under the heads 8 
Iron and Filt ring.) — ORT. (The principle is ply 
ucing a current by rotating a coiled armature in 
the hand! j K. E. f. arb sete 5 

` e.) — . * tine glue, 
. Meat to melt it; or the mixture of quicklime and white 
eggs. The latter must be used n Exquisss. 
Lou should look through the back volumes. It is done 
N imm the article, flrst e cleaned,in a 
solution of gold piece of clean sinc 
In contact. The coating is not very durable, and the 
n not adopted for good work.) —L. R. (See 
e indices of recent volumes. Several model boilers 
four or five 


or silver, placing a 


you will 
whi 


<- kind have been answered.)—W. E. 


--@bould think it most hkely that it is. 
aze probably in details. We have already mentioned 


wo repollect 

R. e on the subject. 
At any rate, we know of no ocher. . 
no you obtain 

de required information; but how to forge the iron- 
* work for locomotives is too vague.) —Constaxt Beapaa, 
_ Wednesfield. (If you werea “constant reader,” you 
- would know that S8. P. Th 


ou 


table for candidates for the South Kenaing- 
tioas.)}—A Conatamt Reaper. (The“ da 
iece ” is exactly what you want. Why not loo 
a shrongi your back numbers.)—G. Fayvzs. (A line 


one-twelfth of an ineh. 3. Try the effect ofa warm 
flat iron, in some thick blotting-psper. 
If re pts will not remove it all, 
apply ether and the blot to soak it up 
with the grease.)—B. Epward Taros. (We do 
not ou will suco : ed in a railway com- 
pany to take it up. for the simple reason that there are 
Several devices dw they could use if they 


oblige you with 
but we should not be able to spare 


by of e 1 
iron is the ore reduced to the metallic state 
Tou can gather information about it dy 


-mow whether the American plan is patented; dut 


EByatwe Mzonaxio Game Correspondence Tourney, 
| having won all the fifteen games except three (with 
earn. Blake, Nash, and J. Pierce) which were drawn. 


eal | the same, 


ENGLISH MEOHANIO AND WORLD: OF SN 


2—— — 


a line into sec- 
m one box to 


there are patented systems. See Barry’ 
Appliances,” a B. ( 


p within the converging 
rays of an object-glass, about 4in. from the field lens 


CHESS. 
s 


ALL Communications for this department must be 
addressed to J. Pianos, Langley House, Dorking. 


PROBLEM DCCCCL—“On Tue Move.” 


White. (7+11 
White to play and mate in three moves. 


BoLuTiox To 948, 


White Black. 
1. B-Kt 4 1. P takes B (a) 
2. Kt-B 5 2. Anyt 
8. Q or B mates 


(a) 1. K takes B (b) 
2. Q-K 2 (ch), &c. 
(6) 1. K-K 4 (c) 


2. B takes P (Q6) (ch), &e. 


e (c) 1. B-B 5 (d) 
8 (d) 1. Anything else 
2. B-· Q 8, &e. i na 


NOTICES TO CORRESPONDENTS. 
Connsor solutions to 947 by F. O'N. H. geran, A. 
A. E. Lecluse (very good), G» T. Stringfellow. -~ - 
To 948 by F. O'N. H. (tough), A. A. E. Lecluse 


excellent in all respects), Streetgate (good; a new 
incorrect after first moye— Bp.) 


5— y 
A. 8. Olver (good), and H.Culmer (1. Kt-Q 6 wrong 
ber 1. K takes B) 2 i 


however af 


To 949 by F. A. Vincent, A. A. ; Lecluve (rather 
95 . A- S. Olver, Rev. W. Anderson (Old 
), an H. e 5 i 


we meant your main 


W. A.—By main play of course 
Kt and there is no mate. 


Play : if 1. ETT: F takes Kt 
This is what you originally sent. 


other prizes are not yet settled. 


USEFUL AND SCIENTIFIC NOTES. 


— oo i? 
Effect of Acid upon Iron.—The effect pro- 


duced upon the appearance of iron by the acids 
employed in the process of etchiog presents some 


peculiar characteristics, depending upon the kind |- 


of iron treated. Soft or sinewy wrought iron 
of excellent quality is attacked so equally by 
the acid, and so little acid is separated, even 
after several hours’ action, that the surface 
remains bright and smooth; fine-grained iron acts 
surface being still smoother, but a 
little darker ; coarse-grained and cold short iron is 
attacked much more violently by acid than that 


rusts more easily tban wrought 


} times. we have heard a 


V. 


thirty minutes a black gloss can be washed off. 
and the surface will remain black in spite of 
repeated washings, and exhibit numerous little 
moles; certain 
3 deeper, while others, although b 
an 
acid 


of the iron are et 


rous, offer more resistance. By allo the 

ni <i 155 hour oF if re then bf ing, 
ng, and polishing with a file, a distanog pic 

i obeniied.< “Ae. 1 EnOwi, malleable Gast Iron 

iron, and 

it is an interesting fact that the action of 


ised the acids is also violent, the surface 


attacked very intensely. Grey pig - iron 
like steel, and the etched surfaces have a unifo 
grey colour. | 


Elective Alcoholic Fermentation.—It is * 
fact that jn a mixture of levuloge and glucose tho 
fermentation does not go on equally in the two 
sugars. Hitherto the question remained un- 
settled whether the sugars are changed successivel 
or simultaneously and at equal rates. 5 
Bourquelot asserts that not even the purely 
ee conditions of the fermentation 

ve been worked out. He has worked at mixtures 
of maltose with levulose and glucose with levulose. 
In a first series of experiments conducted at ordi- 
nary temperatures, it was found that these su, 
ferment simultaneously, though at unequal ra 
Levulose changed more rapidly than maltose, but 
less rapidly than glucose. But this relation was 
not maintained, so that if yeast ees an elective 
faculty, this alters from time to time—a con- 
clusion which appears to be absurd. M. Bour- 

uelot has determined that the so-called elective 
ermentation is pe ara on the. tem 
state of dilution of the fluids, and the amoun 
of alcohol formed during the fermentation; that 
the rate of fermentation depends on the physico- 
chemical conditions, and not on any selective power 
of the yeast. Sugar, in order to be converted, must 
come into direct contact with the protoplasm of the 
yeast cell, and must, therefore, traverse the cell 
wall. The conditions which determine the rate of 
osmosis of the oell wall are, without q both 
physical and chemical. The results thus obtai 
are in harmony with theoretical considerations. A 
full account of the investigations may be read in 
the Répertoire de Pharmacie of July. er 


Inhalations ia Phthisis.— During recent 
tir t deal of the value of 
antiseptic inhalations in the treatment of phthisis. 
A er clinical investigation has been under- 
taken by Dr. Renzi, of Naples. He has employed 
inhalations of four kinds: First, of idioform and 
essence of turpentine, of which two to six drops 
every hour or two hours of a liquid containing one 
part of iodoform to twenty-five parts of spirit of 
turpentine were used; fourteen patients were sub- 
mitted to this treatment. dly, iodine 
1 day ina been som aT 105 mètres 
in ca in the amount of 10 grammes, 
heated in a capsule by means of a sand bath; 
three observations were made. Thirdly, sulphuretted 
hydrogen, evolved by the action of sulphuric acid 
on powdered sulphide of iron in such proportion 
that every cubic métre of atmosphere in the 
chamber should contain seventy-five cubic centi- 
métres ; seven cases were thus treated. Lastly, sul- 
phurous acid, made by burning sulphur in a closed 
chamber, so that there should be forty-three cubic 
centimetres of the gasin a cubic mètre of the atmo- 

here. Dr. Renzi hae found that the first two methods 
of treatment ameliorate the local condition and 


eneral nutrition, without modifying the i 

mp r or n eee ken e of 
sulphure hydrogen an: zous acid. seemed 
to 3 the eral 2 the 
ge eee ace La wan 
0 7 ure a 
influence on there irations, which were diminished 
in frequency; it exercised a beneficial influence 
on the cough ; but the fever, diarrhœa, and dia- 
phoresis were not relieved. Of all the inhalations, 


the author decides in favour of turpentine and sul- 
phuretted hydrogen.— Lancet. 
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LOCOMOTIVE MANAGEMENT.* 


HE work on the locomotive engine which 
Mr. Sinclair has written does for the 
American railway man what Mr. Michael 
Reynolds’s books have done for British 
drivers and firemen. Originally intended to 
be 5 to oie with 1 
running alone, it ually ex ed unti 
it became a practical treatise n the running 
and management of locomotive engines, 
` showing the performance of different 
kinds as regards economy and despatch, and 
giving directions regarding the care, 
management, and repairs of all locomotives 
and their connections. The author is, or 
rather was, a knight of the foot-plate, and 
from an early period in his career made a 
practice of noting down facts about the 
working of his engines, with the view of 
studying out at leisure anything which was 
not quite clear. This practice he continued 
when appointed to take charge of the round- 
house at the mechanical headquarters of a 
railway in Iowa; and, as most of our readers 
will understand, Mr. Sinclair soon obtained a 


mass of raw material, which he presents in a. 


useful, not to say valuable, shape in the 
book before us. The information given is 
couched in simple language, and no attempt 
is made to instruct in 5 engi- 
neering in anythin yond elementary 
problems. Mr. Sinclair has observed that 
the practice of applying to books for in- 
formation concerning their work is rapidly 
spreading amongst the engineers and 
mechanics of the Gnited States, and to such 
men, earnestly toiling up the steep grade of 
Self-Help, he dedicates his book. In this 
country the ‘‘ locomotive engineer ” is called 
the driver; but there is no reason why he 
should not earn the title engineer by a 
diligent study of such works as this. At 


one time all that was expected of a driver |s 


was to bring his train in to the minute with- 
out damage and with the minimum amount 
of wear and tear ; but the driver who would 
aspire to take a foremost place nowadays 
must understand the principle of his engine 
thoroughly, be perfectly familiar with the 
laws of steam, be able to do such jobs as 
setting the slide-valves, and know almost 
intuitively when anything is wrong, and 
where to look for it. In other 8 the 
successful driver is the man who gets most 
work out of his engine at the least expense, 
and always keeps time except, of course, 
when delayed by circumstances beyond his 
centrol. Mr. Sinclair suggests that young 
drivers and firemen would do well to take 
the advice of Socrates, and gain knowledge 
by persistently asking Tea The young 
driver should never feel ashamed to ask for 
information when he needs it, and can- 
not succeed in solving the problem 
without it; and he should not be discouraged 
by a rebuff, for, as a rule, those who refuse 
to answer courteously-put questions are in 
the dark themselves. in the United States 
men are taken on as firemen who are with- 
ont a previous mechanical training, and Mr, 
Sinclair advises them to take every oppor- 
tunity of watching the operations performed 
by the skilled mechanics at the repair- shops, 
and especially such operations as are likely 
to be required from the driver whilst on the 
road. He also advises them to study works 
dealing with the special subject, an 
of the silly prejudice” of those drivers 
who boast that all their knowledge is de- 
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rived from actual experience; such men, he 
says, never learn much, and they keep the 
ranks of the mere||stopper-and-starter well 
filled. In this country a driver must of 
necessity have had much experience, for if 
he did not start as fire-boy, he certainly 
commenced as cleaner. In the United 
States, in the early days, it was considered 
essential that the driver should be a 
mechanic, and graduates from mechanical 
institutes were considered competent as soon 
as they were perfectly certain about how to 
start and stop the engine. The late A. L. 
Holley used to tell a story of one of these 
engineers, who in a severe winter got firmly 
stalled in a snow-bank. In its struggles to 
get free, the locomotive became short of 
water, and Holley, going to see what chance 
there was of progressing, found the 
“engineer” shovelling snow down the 
smoke stack. But even if a driver has all 
the science necessary, he must also 
possess other qualities, some of which 
may be acquired by training, but others 
not the least important, must be inborn 
and natural to the man : hence it 
is the uniform practice of managers 
nowadays to allow no one to act as driver 
who has not served for some time as fire- 
man. In the Western States, however, Mr. 
Sinclair tells us that men are selected for 
firemen in a rather haphazard way, but on 
the older roads the European practice pre- 
vails of picking out men who have acted as 
cleaners or been trained on engines running 
about the yards. A fireman’s chief duty is 


to keep the furnace level and as bright as |i 


possible all over, so that the steam-making 
wers of the boiler are not checked. To 
o that he must supply coal frequently, and 
throw it just where it is wanted, and in th 
case of an express engine with a heavy train 
that will necessitate the handling of the 
shovel about every two minutes, and the 
ifting and placing of more than a ton of 
coals in a trip of, say, 80 or 90 miles. Such 
work involves considerable physical exer- 
tion, and even 1 who have had wae 
experience on shunting engines are sorely 
tried in their first trips with the expresses. 
The blinding glare of the furnace, the 
winging of the engine, and the rather 
8 position of the body, soon convince 
the aspirant that he has undertaken no light 
task; but happy is the flreman who earns 
the coninandation of the driver after a 
week's practice. To give an idea of the 
work to be done, and of the order in which 
it is done, Mr. Sinclair describes a trip with 
a fast freight train, and another with an 
express, introducing incidentally all the 
points necessary to be observed, such as 


cutting off, arran t of the injestor and 
58 e speed, the use of 
sand, &c. 


Mr. Sinclair states that it is ad- 
visable to keep the steam as near blowing- 
off point as possible, because then less water 
is evaporated, and less fuel will be con- 
sumed than when running with a low head 
of steam. A high steady and care- 
fully adjusted expansion are two points which 
the first-class driver always ies. When 
fairly started he will link up so that the 
cylinders get just enough steam to compel 
e pistons to do their work, and will set 
his injector to deliver just the quantity of 
water that is equivalent to the steam bein 
used. Where the road has many up and 
down grades, er where it has numerous 
spots at which speed must be slackened, 
frequent alterations are needed; but the 
careful driver prepares for these exigencies. 
On the down grades, whem no steam is re- 
ee he opens the injector full and closes 
e 1 at the same time dropping 
and giving the valves full travel to 
prevent them being forced off their faces by 
the compressed air, which would be pro- 
duced by the motion of the pistons if the 
links were left in the cut-off position, and 
also to avoid the risk of drawing cinder dust 


from the smoke-box into the cylinder. So, 
when speed has to be reduced, no more 
brake-power is applied than is necessary ; 
but advantage is taken of all opportunities 
to keep a full head of steam to be used 
when the hills have to be climbed. To pre- 
vent waste of steam by blowing-off, the 
driver will let the injector have full play 
on down grades, and check it when he is 
using steam freely on a hill, and he will at 
all times keep an eye on the cut-off, to pre- 
vent, as far as he can, the exhaust putting 
an extra back pressure on the pistons. This 
little feature of the exhaust is not well 
understood by novices—nor, for that matter, 
are experts at one about it. Wide nozzles 
give free exit to the exhaust, but reduce 
the velocity of the gases through the tubes; 
while inordinately constrieted nozzles cause 
back orga in the cylinder, and produce 
so violent a blast that they draw the gases 
through too quickly, and cause the loss of 
much available heat, while tearing the ‘fire 
to pieces. Mr. Sinclair contends that 
double nozzles are preferable, because the 
single ones impart a tendency to the steam 
to choot over into the other cylinder, and so 
cause back pressure, while the engineer who 
can reduce the smoke-box temperature by 
100 degrees is worthy to rank as a master in 
his calling, In his earlier chapters Mr. 
Sinclair contrives to compress a great 
deal of information about the ordi- 
nary work of the locomotive and its 
two attendants; but when we reach 
Chapter X. we come to special details, items 
in the long list of ailments of the engine. 
Thus shortness of water and pump disorders 
are sources of trouble to the driver, for they 
may lead to a burnt firebox, about the 
test disgrace that can happen to him. 
apter XI. deals with injectors, an appli- 
ance for feeding water into the boiler which 
has now almost entirely supplanted pumps. 
Some designers still use a pump on ene side ; 
but they have an injector as well, and the 
driver is supposed to use the pamp only 
when the injector fails. In the United 
States the modern practice is, we believe, 
to dispense with pumps altogether, as in- 
jectors rarely fail no ys, and if one does 
the driver has always another with which 
to keep up the feed until he can repair- 
his working injector. Many drivers, how- 
ever, prefer to work their injectors alter- 
nately. Mr. Sinclair, from practical expe- 
rience, understands all the vagaries of 
injectors, and there are not a few railway 
experts in this country who can find a 
wrinkle or two for them in his book. As 
a rule, the water supplied for locomotive 
use along the road is fairly good in this 
country, but the American driver has to 
make the best of what he can get, and 
sometimes he finds himself in want o 
water ‘‘ miles from nowhere.“ 
is a note of Mr. Sinclair's: With water that 
contains grit, check · valves set in a hori- 
zontal position are worthless, and sand, 
which is trouble enough in a pump, 
ruins an injector by 3 © 
tubes. The methods of remedying the 
defects of the injector are clearly pointed 
out by the author of this book, and ex- 
lained by examples which in most cases 
have occurred in his personal experience. A 
diagram of the injector a is given, 
and full explanations with illustrations of 
such improvements or modifications as the 
Sellers’ injector, the Monitor, and the 
Korting injector, and the Hancock inspira- 
tor, an apparatus that will feed water of 
high temperature. A chapter on the care. 
of boilers and firebexes is almost of purel 
technical interest, as are those in whi 
various kinds of accidents and_ the best 
means of remedying them are described ; 
but the general reader will have his ideas 
broadened by the perusal of these notes, for 
they will give him a better notion of the de- 
mands which are occasionally made upon the 
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driver. e chapters on the valve-action, 
‘the shifting-link, on setting the valves and 
Jaying out link-motion, will be useful to 
others besides railway men; while those on 
the Stevens valve gear, the Joy gear, and 
power, of locomotives and train resistances 
will give information to many who are in- 
terested in locomotive design and work. 
Pambour's formula for calculating tractive 
ower is given ;. but when it is required to 
Ind the horse-power developed by a locomo- 
tive, Mr. Sinclair says it is a to employ 
the indicator. That is rarely done in this 
country, we’ imagine, for tractive force is 
. gasily calculated by the formula, and the in- 
dicator is a useless refinement when the 
shorse-power acthally exerted can be readil 
_tested on the road by thedead weight hauled. 
‘The formulas for calculating train resistances 
have been found misleading in American 
practice: Thus, according to D. K. Clark’s 
„formula, the total resistance to a train run- 
ning on the straight level at fifty miles an 
hour is 22‘6lb. per ton; but Prof. P. H. 
Dudley with his dynagraph car found the 
total resistance at fifty-one miles to be 111b. 
The resistances, in fact, differ so much in 
different conditions that Mr. Sinclair says 
that nothing but a loose approximation can 
be arrived at, unlessindicatorordynamometer 
‘tests are made. Experiments made with a 
freight train on the Erie road in 1881 showed 
that the total resistance on the straight level 
‘varied from 3:25lb. to 4'5lb. for speeds 
under 20 miles an hour; but those resist- 
‘ances will -be considerably augmented by 
cold weather, and varied also by the con- 
dition of the track and the rolling stock. 
The Westinghouse air brake and the Eames 
vacuum brake are fully described — the 
former with much detail and several illus- 
trations. Mr. Sinclair gives also a chapter 
on the indicator, «nd urges its use daily on 
ocomotives, as the graphic tale of the 
diagram would force out of practice the 
ordinary habit of running engines with the 
steam throttled, and indubitable proof of 
ruinous back pressure would make con- 
tracted nozzles intolerable.” The use of 
the indicatot may be necessary in American 
ractice; but it is doubtful whether an 
oco. superintendent in this country would 
think it worth while te have his drivers 
taking diagrams. We have, however, said 


* 


sufficient to show that Mr. Sinclair has 


written a book which will interest many, 
while it will be found of great value, if 
thoroughly studied, by all who have any- 
thing to do with locomotive management. 


‘HISTORICAL NOTES ON THE 
on ‘CASSEGRAIN.—III. 
By Dx. Roysron-Picotr, F.R.S. | 
(Formerly Fellow of St. Peter's Coll., 
‘ +! | Camb. : 
The Great Southern Telescope. 
E Australian trial of this splendid 
instrument, as reported, must have 
1 a pai impression both in Ire- 


d and England. The Dublin Report was 
that 37 M was broken into a heap of starg so 


large and brilliant that it quite lost the 
character of .a cluster. The planetary 


Nebula 46M brought out most strikingly 
the light-collecting power of this telescope ; 
for it (which in most, telescopes is a faint 
disc) was revealed as à ring bright even on 
the dazzling ground of the surrounding 
stars, which here were as brilliant as the 


components of the Pleiades appear in ordi- 


nary instruments. With respect to the 
Nebul, Lord Rosse considered its perform- 
ance in bringing out the details of the Orion 
Nebula, 1 M (the Crab) and 51 Messier (the 
Great Spiral) quite satisfactory. The com- 
mittee also declared the instrument per- 
fectly fit for the work for which it was 
designed; that Mr. Grubb had fulfilled his 


contract, and that no time should be lost in 
packing it for Melbourne. They also added 
the remark, after minute examination of the 
excellence of the telescope and the perfection 
of the machinery, that Mr. Grubb had been 
more influenced by the desire of producing a 
perfect instrument than by any desire of 
pecuniary advantage. 

Mr. Lassell presented a separate ‘report. 
This gentleman having y made and 
mounted a 4ft. mirror, was particularly 
able to criticise. Of the objects already 


mentioned, he stated those of the greatest |. 


altitude were shown the best. The night of 
the 19th was cloudless, yet the sir was quite 
unfit to test the powers of telescopes of 
large aperture. ‘‘ Under the circumstances 
I considered the vision highly satisfactory, 
and I should anticipate that in a fine and 
tranquil state of the atmosphere the per- 
formance will justify very sanguine expecta- 
tions. Uranus was accompanied by two 
satellites, which were, indeed, more con- 
spicuous than I expected to see them. In 
eonclusion, I freely express my opinion that 
the entire instrument is a great triumph of 
mechanical engineering and optical skill.“ 

Yet the Cape Astronomer again wrote: 
“I am not satisfied with the performance of 
this great instrument, and I do not think 
the mirrors are at all perfect in fi 1 
have not yet seen anything like good defini- 
tion of a planet with the lowest power (220). 
Of course, we get plenty of light even wit 
the Nebula ; but no definition with bright 
objects.” 

it appears several things TAPETE to mar 
the fine definition accomplished by Mr. 
Grubb in Dublin, 


1. The big mirror (A) had been grievously 
mismanaged. Instead of naphtha, or the 
strongest alcohol, being applied to dissolve 
eut the whole of the lac varnish, a weak 
alcohol“ was used, which only dissolved the 
resinous portion of the lao, leaving an in- 
tractable film of wax, which rapidly deterior- 
ated the polish and optical performance. 

2. The small convex was re-polished by 
an inexperienced hand, which would 
assuredly ruin the delicate hyperbolic figure, 
and it was, most likely, badly adjusted. 

3. A black annulus was applied to it. 

4. The eye-stop was considerably de- 
ranged. 

In September the mirror became. almost 
useless, and the second mirror (B) was sub- 
stituted for it. With this were two small 
convexes (a) (ö); the performance with (b), 
untouched by the polisher, was excellent. 
On March 31, 1870, the report from Mel- 
bourne was: Mirror (B) performs very 
much better, and the telescope will now, 
doubtless, compare favourably with others 
of its class dimensions. What has 
been done 5 mow that it is 
capable of ing the work for which it 
sae i originally intended.” 

A slight error was detected in the mirror 
B—a cruciform image given tothe star when 
used with the convex (a) repolished at 
Melbourne. The most: serupulous care is 
absolutely necessary in supporting a mirror 
ou a polishing machine so as to avoid all 
uneven strain, so that the figure may be 
equally perfect when it isremoved. Besides 
this, there is no evidence that the compli- 
cated system of balls and levers for support- 
ing the big mirror was ever properly ex- 
amined or adjusted. ane. 

(On one ecoasion, when I first mounted 
my Cassegrain, a blade of grass, on a hill 
about a mile off, ny aie double. It took 
some laborious trials to detect the cause—a 
slight strain on the large mirror.) 

Mr. Le Sueur stated this stellar cross 
was not permanent, showing inequality of 
strain. 

Well, after all this painful revelation, 


the gentlemen most directly responsible for 


* Methpiated spirit. 


the character and quality of the monster 
glass were greatly moved to defend their 
Original opinion. First, and foremost, Dr, 
Robinson, of 0 0 : 

As for Mr, Le Sueur’s doubt regarding 
the figures of the speculam A, and the 
small mirror which he regarded as joint! 
affected with spherical aberration, I renik 
that he himself had seen many difficult test 
objects with that speculum ia Dublin, and 
he was present when the remarkably clean 
and sharp discs of large stars were shown. 
. . . A piece was cut out of the large specn- 
lum, which Mr. Grubb polished and var- 
nished ; the varnish was perfectly removed 
leaving no trace whatever, and no mealy 
appearance. If Mr. Le Sueur had provided 
himself with a quantity of fine carded 
cotton and absolute alcohol, and, soaking 
rolls of the cotton in the spirit, had gone 
patiently and carefully over the surface, it 
seems very probable he would have obtained 
a white and brilliant surface.* Inany case, the 
use of water was quite improper. If the yellow 
stain be tarnish, it might yet be removed by 
rubbing with slices of lemon, provided no 
lac be present.” 

There remains another consideration— 
Temperature. A mirror, especially a 
metallic one, performs with the greatest 
éclit only when used at the same tempera- 
ture at which it was originally finished. 
Now, even in a glass mirror, a very few 
degrees change the figure and spoils its 
best performance. What, then, must happen 
at Melbourne, where very often the tem- 
perature varies 50° in a day and night? The 
expansion would tend to convert a parabolic 
into a hyperbolic figure! It would seem de- 
sirable, therefore, to figure such mirrors at the 
mean temperature of the site. Sir J. Herschel 
suggested muffling the large mirror up with 
thick blanketing just before sunrise, and 
stuffing the hollow front with woollen 
mattresses to keep off that terrible tempera- 
ture of 130° in the day time. It was 
covered over with a sliding zinc roof, form- 
ing, I should think, a perfect oven at times. 
The accounts of the performance of metallic 
reflectors are so far instructive as to show 
the only true conditions of definition. Sir 
W. Herschel wrote a good deal about the 
performance of his reflectors under different 
atmospheric conditions : 

‘Oct. 10, 1780 (6h. 30min.): Having just 
brought out my telescope, it will not act 
well. A quarter of an hour afterwards it 
performed well; half an hour's exposure 
improved it.” He deduces the following 
principle: That, in order to see well with 
telescopes, it is required that the tempera- 
ture of the atmosphere and mirror should be 
uniform and the air fraught with moisture; 
either a frost after mild weather, or a thaw 
after frost will d the performance 
till either the frost or mild weather is suf- 
ciently settled that the temperature of the 
mirror may accommodate itself to that of 


persistently declared a 
wooden observatory inimical to the per- 


dictum, that the pupil of 
the eye in man does not exceed one-fifth o 
an inch, requires confirmation. When an 
abservatory has been carefully darkened for 
viewing nebule, I have observed the pup 
of visitors under a dim light greatly ger 
than this, expanded to the utmost limite per- 
mitted by the iris. And in viewing faint 
nebulw, this is expanded marvellously — 
almost like those of the owl or cat in the 
dark; but as soon as the light brightens it 
contracts, and in some persons appears never 
to exceed the one-tenth of an inch 

In the Feb, number of Monthly Notices of RA. S., Mr. 


Lassell states he removed lac varnish perfectly after eight 
years, and that brilliancy was perfect. 
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- Qne of my friends is endowed with the 
most marvellous keenness of sight I have 
ever witnessed. After a time viewing the 
great cluster in Hercules, he exclaimed: 
‘< I see the stars right up to the very centre! 
Then he proceeds to count those in the 
streamers. On another occasion he sees 
about 20 stars in the centre space of the 
Ring Nebule in Lyra, besides a crowd of 
stars edging it and scattered through it. It 
is evident the pupil of his eye goes onexpand- 
ing, and gets more and more sensitive with 
gazing t is the same with the microscope. 

e describes irregularities in the celebrated 
lines of the Amphipleura pellucida, as shown 
by Powell’s new bth. invisible to most 
people. A dim light thus gives great ad- 
vantage, by allowing the pupil to expand, 
which enables the retina to engage a larger 
pencil of rays. The black spot, seen in the 
emergent pencil of a low eyepiece, is ex- 
tremely inconvenient when excessively 
large. Inadvertently, I gave Mr. Calver an 
order for a Gin. Newtonian of 24in. focus 
with a 2in. Kellner; the black spot assumed 
a portentous diameter. It was a miniature 
of the flat reduced only twelve times, whilst 
the diameter of the full pencil was exactly 
$in., and what a Cyclops eye it would re- 
quire to embrace such a beam of light. The 
telescope with this low power was darker 
than a small finder. With a deep eyepiece 
of jin. magnifying 96 times the light in- 
creased, the black spot minimising to in- 
significance, and the emergence 6 + 96 
= ysin, The eye then easily embraced the 
whole pencil. With a lin. eyepiece the 
pinn became one quarter broad, and on a 

int object the eye would take in the wholə 
light. : 


In designing the great Melbourne Casse- 
in the Astronomer Royal for Ireland ex- 
nded laborious thought and calculation. 
is first object was to produce a pencil with 
the lowest power capable of entering the 
eye. For this purpose the small convex 
‘was so chosen as to be the least ible to 
intercept all the rays from the big mirror 
(48in.), and the most exquisite figuring was 
demanedd to reproduce an enlarged image 
formed by the big mirror when enlarged 
from 5 to 6 times at the final image, indepen- 
dent of the eyepiece. 


The focus of the field lens of eyepiece 16in. 

j „ small convex ...... 74°7lin. 

77 » eye lens. 3 2in. 

15 „ parabolic mirror 30 ft.“ 

The aperture in this was. 8005 ĩn. 
Distance of surface of convex to 

focus F of parabolio . . 61 0in. 
Distance of focus F from focus of 

oon vT en N . . q 137 lin. 


This result 13-71in. is the value of x insisted 
upon in previous articles, 


Field of view in general nearly = _Cotang. 1’ 
mag. power 

_ 3438 

220 


= 15}' (minutes). 


Or about half of the moon’s disc. 

The diameter of the emergent pencil is 
easily calculated. With 220 its size is 
exactly 1-220th of the big mirror, or 
1-220th of 48in., which is 022%, or a circle 
slightly exceeding 1-5th of an inch, whilst 
the black spot, which is the image of the 
hole in the mirror 8:05, is just about the 
1-27th of an inch, which reduces the area of 
5 emergent pencil to nearly 1-6th of an 


In the paper composed by Dr. Robinson 
no datum is given as to the focus of the 
lowest eyepiece. It may, however, be cal- 
culated from the formula already given in 
these articles. 

Thus magnifying power M is connected 
with the great focus F, and the convex 
focus f by an equation involving the focal 
length E of the eyepiece; so that— 

F /F _ 366 / 366 
M 5 ( T!) E wn + L) 
* 30}ft. = 266in, 


Or 
220 = 366 


= — 
E 


x 61. 


Hence— 
= 356 
220 

This eyespot is a very important factor in 
distinct vision. In my Cassegrain it was 
a constant source of trouble and annoyance, 


x 5-1 = 8}in. (nearly). 


for unless centricity were secured, so that 


the black spot was exactly central, the defi- 
nition was marred. It never seemed long 
to maintain its normal position. Slidin 
eye-stops were at last applied. Our valu 
and experienced correspondent, ‘‘ Pris- 
matique,” seems painfully alive to this 
glaring fact. 

In the next article I propose to deal with 
this point. 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—XIV. 
Cutlery, Ironmongery, &c. 


ROUP XXIV., located in the West Quad- 
rant, is devoted to cutlery, ironmongery, 

Ko., but the etcetera ” covers a rather wide 
range, for surgical appliances and dentists’ 
materials are included. Perhaps the most in- 
teresting exhibit in connection with cutlery is 
the “forge” of Mappin and Webb, in the South 
Promenade, where the processes of forging, 
grinding, and hafting table-knives are to be 
seen. Such an exhibit could not be located in 
the buildings; but it is a mistake, to say the 
least, not to have catalogued it in the group de- 
voted to cutlery, for it is practically the only 
exhibit in the branch which has much interest 
for visitors. The skilful manner in which the 
workers hammer out knife blades from the red 
hot steel rods is worth seeing, for it shows what 
can be doneby the trained eye and hand in shaping 
a {piece of metal, and repeating the operation 
as often as required, the pieces being almost 
exact in their similarity. Some surgical instru- 
ments of course come under the head of cutlery, 
and that perhaps accounts for their being placed 
in this group; but they are not of much interest 
to those outside the profession, and not a few of 
the other exhibits connected with this branch 
fail to attract attention from the absence of in- 
formation in the circulars or descriptions sup- 
plied by the exhibitors. For instance, it is not 
easy to understand what connection Dr. Wright’s 
pulmonic candles have with ‘cutlery, iron- 
mongery, &c., but we suppose they come under 
the ‘‘ etcetera.” Still, even then we are at a loss to 
know why they are exhibited, for though we gather 
from the circular that Eucalyptus enters into 
their composition, it is singular that the printed 
reports of four “ professors” and the quoted 
opinions of the medical papers omit the very par- 
ticulars which are required in an exhibition of 
inventions. .Dr. Wright also shows an instru- 
ment for the production of spray,” which ap- 
pears to be simple and efficient, and to consist of 
a small air-pump easily worked by the thumb 
pressing on a spring plunger. Turning, however, 
to the exhibits which properly belong to the 
process, we note some fine samples of decoration 
on tin-plate by Mr. H. Rees, of Bolingbrooke- 
villas, Wandsworth-common, S. W. The effects 
that can be produced by the method of ‘‘ crystal- 
lising ” the tin on these plates are well known; 
but Ar. Rees has gone beyond the simple pro- 
cesses, and shows what can be done in making 
tin-plate ornamental. Mr. Clark, of Oxford- 
street, exhibits a collection of clippers and 
hand shearing tools, which are tolerably well 
known by this time as useful appliances in the 
stable and garden, if few have adopted the 
hair-cutter and beard and whisker-trimming 
device. They are efficient tools, whether ap- 
plied to horses, sheep, or grass lawns, and the 
shaving and hair-cutting modifications may also 
find patrons. The principle consists in making 
one blade slide over the other, both having 
cutting teeth. Mr. John Tyson, of Pleasant- 
street, Liverpool, shows a useful tool (portable) 
for facing up the flanges of steam pipcs; but 
why it is located in this group it would pro- 
bably puzzle the officials to explain. A cone 
bearing supports the pedestal from the interior 
of the pipe, and a tool fixed in a revolving 
arm faces up the flarge. It is not wanted in 


the shop; but it will be found useful at sea and 


in places ae machine tools are not available; 
Lieut.-Col. orne, Eaton-terrace, S. W., 
shows an ingenious combined tool, which is made 


by Hill and Son, of the Haymarket, and which will 


commend itself to all who haveany experience ọf 
camping out or “ roughing it,” as it is termed, 
The Americans are celebrated (in a way) for oo. 
bination tools; but this tool can, we think, take 
the first place, for it contains a hammer, a hatche 
wire nippers, a saw, which when put at righ 
angles serves as a T-square, a 12in. rule, which 
also forms a straightedge, four files of different 
degrees of cut, a pair of compasses, screwdriver 
and crowbar—in short, it is a multum in parvo, 
weighing 2ł1b., and a tool that every traveller or 
sojourner in out-of-the-way places would find 
useful, Jelley, Son, and Jones, Blackfriars-road, 
S.E., show sash fasteners, locks for railway doors, 
and an improved slipping hook for horse harness. 
This safety-link is of the jointed pattern, the 
1 8 end bedding into the neck, where it is 
held by a collar having a sort of bayonet fastening. 
A quarter- turn of this collar releases the hinged 
rt of the link, which at once opens out and 
rees the pole-chain or other portion of the harness. 
Chubb and Sons’ Lock and Safe Company, Queen 
Victoria-street, have a fine collection of their 
well-known locks, and a door fitted with their 
new push-and-pull arrangement. In this case 
the handle does not revolve, but on pulling it a 
lever acts on the bolt and turos it within the 
frame of the lock. The door closes with the 
slightest push. Mr. G. Plumpton, of Warrington, 
exhibits his patent gasfitters’ combined pliers and 
screwing tackle, 555 stock, dies, 
taps, reamers, tap wrench, wire- cutter, tube- 
cutter and shaver, turnscrew, widener, &c., the 
separate pieces fitting into or between the handles 
of the improved pliers, and saving the gas-fitter 
the trouble of carrying about several rather 
heavy and cumbrous tools. Kaye and Sons, of 
High Holborn, exhibit a collection of locks, 
noticeable amongst which is their patent 
frictionless mortise latch with a lever lock. The 
latch, without a lock, can be let into a door fin. 
thick by boring a hole jin. in diameter to take 
the tube in which the spindle is placed. The 
catch itself is in the striking-plate, and when 
the door is closed, it revolves quickly intoa 
hollow in the face of the lock, and holds the door 
firmly. When the handle is turned it presses 
the spindle in the tube, which pushes the catch 
from its hold by an almost frictionless action. 
Another novelty shown by the Messrs. Kaye is 
their patent economiser watering pot, which is 
fitted with a valve and spindle on the principle 
applied to engineers’ oil-cans, so that the flow 
of water is stopped directly the thumb is 
removed from the button. The shape is neat and 
handy, and the improved watering-pot will be 
appreciated in greenhouses and other places 
where plants are closely arranged. E. and J. 
M. Verity, High Holborn, exhibit their N. M. T. 
(“no more trouble”) blind action, which re- 
quires no rack or fastening for the cord. The 
bracket carries two little pulleys above, and 
slightly on each side of the pulley on the roller; 
over these pulleys the cord passes and under the 
roller pulley, consequently a pull on either aide 
of the cord lifts the roller off the break, and it 
revolves with the minimum of friction. As soon 
as the cord is released the roller drops on the 
break and the blind is held in the position 
desired, An automatic looking-glass pivot con- 
sists of a wedge-shaped picce on the pillar, and a 
fitting to match on the frame, so that the weight 
of the glass keeps it in any position to which it 
may be placed. Messrs. Verity also exhibit the 
Heli- herical Chimney Terminal, designed ap- 
N to im a spiral motion to the smoke, 
and by receiving the wind at an angle of 45° 
to obtain more or less of an exhaust motion. 
Melhuisk and Sons, of Fetter-lane, E.C., besides 
a large collection of useful tools and cabinet 
brassfoundry, exhibit a novelty in Elliot's pneu- 
matic door check, which consists of a piston 
working in a cylinder, and connected by links 
to the door. As the latter is opened, the air is 
compressed in the cylinder, and consequently 
acts as a spring to close the door, while slamming 
is prevented by the resistance offered to the 
return motion of the piston. The patent stair- 
rod eye will commend itself to housewives, It 
consists of an ordinary eye, or something 
similar, and a cover of brass perforated to 
allow the red to pass through the eye. 
When the stairs require cleaning or painting, 
the eye-covers are removed, and the dirty 
appearance which the ordinary fixed eyes soon 
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present is avoided. The patent knocker-bell 
consists of a bell with a pivoted hammer, operated 
by a spindle passing through the door and the 
boss or anvil of the knocker. For each knock 
there is alsoa ring. The arrangement can be 
adapted to any knocker. Mr. W. Pike, of the 
Albion Hotel, Lanark, exhibits his patent alarm 
bell door knob, in which any attempt to turn the 
handle outside causes the bell to ring. The bell 
is fitted to the inner handle, and does not ring 
when the door is opened from the inside, while 
it seems to be impossible to tamper with it, so as 
to prevent it ringing. The arrangement is 
eee to till drawers, cupboards, &c. Castors, 
locks, and sash fastenings present the chief 
features of novelty in this group. The Patent 
Ball Castor Company, Upper Thames-street, 
E.C., exhibit ox’s device, in which 
the ball is made of chilled iron, polished. Mr. 
Jones, of Duke-street, Chester, exhibits an im- 
proved globe castor, in which the upper surface 
of the ball bears against a number of steel balls 
placed in an annular groove. Mr. A. C. Foun- 
taine, 3, Bennett-street, Fitzroy-square, W., ex- 
hibits a patent frictionless castor for furniture 
and machinery, which resembles the old style in 
external appearance, but is provided inside with 
strong bearing plates and three or more small 
steel balls, thus giving perfect freedom of motion 
under the heaviest weights. Douglas and Co., of 
(Jueenhithe, E.C., exhibit their patent spring- 
less locks and night latches with small 
keys. We referred to these locks, as ap- 
plied to railway-carriage doors on p. 293, 
but in the simplest arrangement a weight 
is used instead of a spring to keep the bolt or 
catch out. Douglas's patent mortise-lock is 
actuated by pulling, pushing, or turning the 
handle, the spindle having a twist which acts 
as a quick-thread screw. The arrangement 
adopted for railway-door latches and locks by 
the one movement,—the mere swinging-to of the 
door being sufficient. Mr. W. White, F.S.A , of 
Wimpole-street, W., exhibits a springless lock, 
also acting by means of a weight. The handles 
are hollow, and are held to the spindle by a nut 
piaced inside, the knob having a movable portion 
to enable the nut to be screwed home. Mr. W. 
A. Gill, Arthur-street West, also exhibits patent 
lock furniture, in which the knobs are screwed 
on the spindle, and prevented from turning 
back by a key which slips over the spindle 
and on to a stud. The key is prevented from 
slipping off by the rose. Amongst other 
exhibits deserving notice is a patent double- 
action lever lock and key, by Mr. J. H. King, 
Linthorpe-road, Middlesbrough, in which there 
are levers above and below the bolt, and the key 
is, 80 to speak, double, and must move both sets 
of levers into position before the bolt can be 
shifted. Mr. C. S. P. Wood, of Birmingham, 
exhibitsa safe containing his patent improve- 
ments; itis said to be wedge, drill, and fire- 
proof, and is fitted with a lock which, judging by 
the key, has two sets of levers, both of which 
must be brought into proper position before the 
bolt can be shot. W. J. McCormack, of 
Paignton, shows his improvements in stocks and 
dies, in which the dies are cut at the ends of 
short cylindrical rods, which are driven towards 
the centre or withdrawn by means of a nut with 
a flange working on the stock. There are four dies, 
and the nut works two on each side, so that screws 
of different dimensions can be cut by adjusting the 
dies. Mr. Boyd, of Southampton, exhibits his 
patent forged screws from zin. diameter up to 
the largest size required for ship-building. These 
forged screws have been proved by Lloyd's test 
to have an increase in holding power of 50 per 
cent., and they are well adapted for ship-build- 
ing in wood, for fastening rails to sleepers, &c. 
_It may be mentioned that they are largely used 
by the Government, and Sir W. G. Armstrong and 
Co. Mr. W. Morley, Walmer-road, Plumstead, 
S.E., exhibits his patent nuts, bolts, and washers 
as applied to models. For instance, one bolt of 
an eccentric strap carries a washer with a rib on 
the bottom face let into the underlying surface of 
the strap, thus making it rigid. In the upper 
part of the washer is a locking-pin, which turns 
up into one of the grooves of the nut after it 
is screwed up tight. When the nut attempts 
to get slack, it forces the locking- pin 
against the shoulder of the washer, which acts 
as a dead stop. Amongst the sash-fasteners 
attention should be specially directed to that 
exhibited by Mr. F. Lea, of Buckingham-street, 
Strand, in which the lever is made to bring over 
a shield plate as the fastening is made. This 
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shield is a real protection against the burglar’s 
knife, because the lever can be turned nearly 
half-way home before it begins to move the 
shield back. There are a number of other“ in- 
ventions ” of more or less interest in this group, 
for instance, the automatic fastener of Leake, 
Barnett, and Co., Arthur-street, W.C., in which 
a little tongue catehes into suitable slots in the 
door frame, a device which can be arranged 
either vertically or horizontally; the gas 
soldering iron of G. W. Wilkinson, St. 
Mary Abbott’s-terrace, W., in which the 
copper bit is heated by an atmospheric 
burner, the heat of which is regulated by the 
pressure or supply of the gas; and the method 
of locking the beards of washing, wringing, and 
mangling machines, patented by the Standard 
Manufacturing Company, of Derby. By this 
arrangement the boards are locked in position 
when in use, and when the machine is not wanted 
they are turned B the rollers and again 
locked, thus avoiding accidents to fingers and 
preserving the rollers. This duplex locking 
arrangement will be usefully applied in other 
directions. Mingled with the exhibits in this 
group are several stands containing surgical ap- 
pliances,—the stand of Mr. J. W. Cousins, of 
Portsmouth, for instance, being specially de- 
serving of notice for the number of inventions 
displayed, though they are chiefly of interest to 
the profession. 


THE AMATEUR WORKSHOP.—X. 
Planing Machines.—Oross Slide, &o. 


IGS. 94, 95, 96 give views of the cross slide 
of our small machine, suitable for self- 
acting motion in the horizontal traverse only. If 
it were desired to make the vertical feed self- 
acting also, the slide wouid have to be widened 
to take in the extra spindle with its bevel wheels, 
as we shall show when we come to talk about tool 
boxes. This second motion is seldom introduced 
into machines so small as this. In the figures 
the lugs, a, a, take the tightening bolts, which 
pass through the slots in the vertical slide 
(Figs. 94, 95) for setting the slide steadily in 
position while the tool is cutting. In the larger 
machines, screws whose heads are sunk below the 
slide faces are employed in preference to those 
passing through lugs. The strips, ö, b, steady the 
slide in its vertical movements, and the slight 
swell, e (Fig. 95), at the back is for the purpose 
of increasing its rigidity. 

The pattern of the slide is shown in section 
(Fig. 97), and is so simple that a few notes 
relative thereto will be sufficient. 

In the first place, then, piece A, prepared to 
2ft. 3}in. by 48in. by jin., forms the basis of our 
work. Upon it we screw piece B, 2ft. 3}in. by 
lyin. by l}in., and piece C, 2ft. 3łin. by 1, in. 
by 2in. (the reader will, by comparing the 
pattern dimensions with those of the finished 
slide on Figs. 95 and 96, observe a8 we go along 
where planing allowances are made). These 
dimensions, I Jin. and 2in., include fhe hollow on 
the inside of the pattern. Piece E is prepared to 
the section, Fig. 98, piece F to the section of 
Fig. 99, and both skewered on. The hollows 
aad the recesses and the rebated portion in piece 
A are then planed through from end to end with 
rebate and round planes. Two end pieces, G 
(Figs. 94, 97), ljin. thick by lin. wide, are 
fitted and fastened in. 

Upon the back, two thin strips, 6in. by 2}in. 
by in., are fastened, their inner edges being set 
at a distance of 17}in. from the centre line 
(Figs. 97, 100). These are to form the sliding 
faces, which move on the vertical guides. Two 
angle guide strips to Fig. 101 are fastened within 
the facings (Figs. 95, 100, 5, 5), and the swell 
piece, C, to the cross section of Fig. 97, in its 
central portion, but rounded off to nothing at the 
ends, occupies that portion of the back which lies 
between the guide strips. The four lugs to Fig. 
100 will be fastened on, but no holes cast in them. 
Two facings (Fig. 100), each measuring 2in. by 
2in. by gin., will be attached to the back of the 
slide, flush with the ends to receive the lugs or 
nuts for the ben | screws. A shade of taper 
should be given to all edges in the direction of 
the front face. 

The pattern of the distance bar will be formed 
of three sides and two ends (Figs. 94, 95), all 
tapered zin. on their inner faces. The length 
of the pattern body, that is, measuring over the 
plain ends will be 17}in., but on these ends four 
chipping strips, in. by ŝin., will be attached, 


to the sweep of the tooth 


-Ava. 7, 1886, 


those next the curved edges alone being skewered 
on, The curved edges havea lighter appearance 
than edges left quite straight. 

I have shown mitre wheels for moving the 
elevating screws. Of course, they are not neces- 
sarily mitres ; in fact, in heavy machines wheels 
of unequal size are always used, giving gain in 
power,—to overcome the difficulty of moving 
cross slides weighing ten or fifteen hundred weight. 
In the heaviest machines of all, a couple or three 
combinations of bevel gear are used to overcome 
the resistance of the weight and the friction, the 
first pair of wheels being moved by a hand wheel 
placed within comfortable reach of a man stand- 
ing on the ground, while a spindle passes 
diagonally from these to the wheels at the head 
of the vertical slides. Belt pulleys at the ends of 
the cross spindle are also employed, but are un- 
satisfactory in their action, owing to the frequent 
slip of the belt. 

n regard to our particular machine I should 
say :—Use the gearing which is procurable with 
least expense and trouble, whether it be mitre or 
unequal bevel, remembering only that the bear. 
ings must be modified to suit the wheels. Ifno 
wheel castings are readily accessible, and a 
pattern must be made, use mitres as drawn, 
because one pattern will then answer for the 
pair. The wheel figured here is suitable for the 
slide it has to lift, and is made as follows :— 

Draw out the wheel in section to full size to 
the dimensions of Fig. 102, and make three thin 
templets in wood (Figs. 103, 104, 105) from 
that full-sized drawing. By means of these 
templets turn a block of dry mahogany to the 
sectional outline, embracing the extreme dimen- 
sions measured over the outsides of the teeth, 
so that these will be cut from the solid block. 
The face marked A and the teeth faces B will 
be turned at the first chucking, and the inner 
pitch line will be run round to 2gin. diameter, 
and the line also representing the tooth roots to 
ljin. diameter. A shallow recess jin. in dia- 
meter bored in the centre of the face A, will 
serve to chuck the pattern the second time, while 
the back C is turned to the templet (Fig. 105) 
and the actual pitch line, 3gin. bare in diameter, 
and the root line, 3}in. diameter, put on. 

Divide the larger pitch diameter into 18 
parts = the tooth centres, Project two of these 
points of equal division radially to the edges by 
means of lines passing through double bisecting 
radii struck equidistantly from centres measured 
to an equal distance on opposite sides of those points 
and cutting the pitch line (Fig. 106). Carry the 
lines so obtained in the same way up the tooth 
points and over to the smaller diameter until 
they cut the pitch line there. Thus we shall 
have two pitch centres radiating truly from the 
common focus or centre of the wheel, and by 
starting from the points so projected over, we 
can divide out the smaller pitch circle into 18 
equal parts. The thicknesses of the teeth are then 
marked upon their larger and smaller ends, 
shown to full size in Fig. 102, and their curves 
are struck by the radii and from the centres 
there given. Where the striking point falls 
outside the circle of the teeth, as happens in the 
case of the root radius, a block of wood is fitted 
ints and slid round, 
and the centre for the divider leg rests upon that. 
The instructions given relative to the working 
of tooth flanks in article VI. p. 160, will apply to 
these also, except that by reason of these being 
bevelled, a little more care is needed tofeneure 
accurate results. A boss will be screwed upon 
the back of the wheel ljin. in diameter by $in. 
thick. I should not put a core print on for the 
central hole, but drill it in the lathe through 
solid metal. 

The cross slide will weigh 621b., the stretcher 
bar 161b., and the four mitre wheels 91b., and 4 
fair price would be from 128. to 148. per vt. 

Having the castings, the first thing to do 
be to make a fit between the stretcher ends and 
the facings prepared for their reception. (Fig. 4.) 
This will be readily, accomplished since we have 
the small surfaces only of the chipping strip 
to work upon. These will be brought to such 
dimensions that the slots in the vertical slides 
for the tightening bolts shall be quite Í 
with one another. If these have been cast in 
accurately, the stretcher would finish to 1712. 
and the facings would stand in. above the 2 
cf the plate. The Perea rests at each in 
also upon the joggles f (Fig. 94), and one 
stud (Figs. 91 and 95), in each end will hold the 
parts together. 

If the slots in the vertical slides are not so true 
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as they should be—if, for instance, the cores have]! Next after this, the cross slide will be chipped | faces, and are therefore filed flat and true at:the 
curved slightly in the length, or have dropped a| and filed over. Take the working face on which |same time, to insure their close bedding on the 
little, or if the surfaces are rough and lumpy in| the tool-box slides first of all, and get that straight | slides, without which fitting the lugsjare 
1 they must be brought parallel and true by | and free from winding. The V'd edges, worked liable to become pinched off when being tightened 
ing, the measurement being taken across from | to templates similar to those drawn on p. 554, jup. The guiding edges 4, are also brought to a 
slot to slot with a strip of wood, while the actual] Figs. 30, 31, of the last volume, will follow next, | good fit, with the narrow strips g cast upon the 
width of the slots themselves is checked with a] and the ends of the slide will also be filed square. | vertical slides. According to our design, these 
gauged bit of metal slid along within them. The | Afterwards, the aliding-faces on the back will be | guides should measure 17fin. over when finished, 
ing at the back (Fig. 95) e will be roughly | filed parallel to a distance of 2}in. from the face. and the strips g on the slides should work up 
filed up parallel with the front face. The backs of the lugs are continuous with these | to vin. thick, in order to be this distance apart. 
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the centres of the screw lugs ìn the vertical 


VENTILATION AND LIGHTING OF 


tions of improved means of lighting and venti- 
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Care must be taken to keep them parallel, not 
only with each other, but also with the slots for 
the tightening bolts. 

The cross slide should now be set in place, and 
with a bent scriber, the width of the slots be 
marked upon the backs of the lugs, and a hole 
drilled in the centre of each lug—in the one 
direction about 7jin. centres—and with edges 
corresponding in the other direction with these 
scribed lines. Make four bolts to the dimensions 
of Fig. 107, and put the cross-slide temporarily 
in place. Their nuts are made thin—}in.—pur- 
posely, to allow the tool-box to slide in front of 
them. 

The bevel gearing will now engage our atten- 
tion. Thetwo wheels marked A (Figs. 94 and 
108), will be bored to f in., and the two marked B 
to lin. From the pitch line to the back of the 
boss, the wheels A will, when faced, measure 
1tin., and the wheels B }3in. A keyway jin. by 
zin. will be filed in each. The horizontal 
spindle, Fig. 94, will be turned from a piece of 
wrought bar to jin. diameter, two flats for keys 
filed in positions to correspond with the paar bi 
on the wheels, and one end filed square to take 
the winding handle. 

The elevating screws, Fig. 94, would be better 
if made of steel, but wrought iron is commonly 
employed. By adopting the right and left- 
handed arrangement of wheels shown in the 
figure, right and left-handed screws are rendered 
necessary. But if the wheels are put both right 
or both left-handed, both screws will be right- 
handed. The threads should number four or 
fiveto the inch, no advantage being gained by 
having fine threads, but rather the contrary, 
since in the tool-box itself we have the means of 
exact adjustment. The collars x, &, Figs. 94 and 
108, are for the purpose of preventing any up- 
ward thrust of the screws, with consequent 
injury to the wheel teeth if the cross-slide 
happens to get tight through non-slackening of 
the bolts, or other accidental hitch occurring. They 
are slipped on after the screws are put in place, 
and the set pins keep them in position. 

I have drawn the screws square-threaded, as 
they are in manufacturers’ machines. But many 
who do not possess a screw-cutting lathe, and 
who would rather that the work were all their 
own, could cut V-threaded screws with stock and 

dies, which, if not quite the orthodox thing, 
would answer the purpose, and would last as long 
as the amateur himself. A thread of this length 
could be cut im sectional portions of three or 
four inches at a time by the exercise of a little 
patience. 

Fig. 109 shows how the hood bearings may be 
attached to the tops of the screws, so that they 
can be fitted up in preference to those on Fig. 
108, if so desired. The top lug is omitted from 
the pattern in that case. The bottom of the 
bearing A is prolonged, and becomes a bush 
within the crown wheel. The crown wheel is 
kept in place on its spindle by a pin, a, driven 
through both boss and spindle, while the prolon- 
gation of the hood-bearing is grooved circularly 
to receive a set-pin, b, taking into it from the 
wheel boss, so that while the wheel is free to 
revolve around the stem of the bearing, the latter 
cannot move up or down upon the head of the 
screw. The wheels on the horizontal spindle are 
kept in place by set screws. 

Lastly, there are the lugs, (Figs. 94 and 100, i,) 
which are the nuts for the elevating screws. 
These I prefer to make of wrought iron, sepa- 
rately from the slide, rather than as a portion of 
the casting itself. A zin. screw, jin. long, tapped 
into the centre of the facing pieces, Fig, 110, 
will hold them securely. As the chances are 
against their standing square when screwed up 
in place, the filing of the facings affords a readier 
means of adjustment than the turning back of 
the shoulders at the termination of the threads. 
When the nuts stand square in place, the centres 
of the elevating screws will be obtained either 
by measurement or by levelling up carefully and 
dropping a taper pointed plumb bob down from 


lating the ube ose The present system of 
ventilation may be briefly described as drawing 
air through the workings, and not a few writers 
on the subject have pointed out that the method 
is radically wrong. Given the area of the work- 
ings, it is an easy matter to calculate how much 
air must be drawn through them to keep the 
atmosphere in a breathable and safe condition— 
provided only that the am ount of gas yielded by 
the working face is known; but that is just where 
the difficulty arises, for no coal-mine in the world 
always gives off the same amount of gas in any 
specified time. The differences in the pressure of 
the atmosphere indicated by the fluctuations of 
the barometer materially affect the quantity of fire- 
damp given off from the face, but the most 
serious difficulty is the sudden outburst of pent-up 
volumes of gas when released by the action of 
the miner's pick. Blowers ” have ever been a 
sore trouble to the miner, for if they do nothing 
more they frequently extinguish his lamp; but, 
unfortunately, they too often produce all the con- 
ditions necessary for an explosion. Ventilation 
by suction is no remedy ; we require the plenum 
method—a pressure of air always maintained in 
the workings, whatever may be the atmospheric 
pressure. Col. Shakespear has recently in our 
columns and elsewhere called attention to this 
matter, and, as it is now conceded that no lamp 
yet devised is altogether safe in the presence of 
“ blowers,” it remains to be considered what can 
be done by working coal-mines on the pressure 
system of ventilation. As Col. Shakespear 
points out, ventilation by suction is mischievous, 
because the current travels in lines from point to 
point like a running stream, omitting bays, sides, 
crevices, and the like, which harbour accumula- 
tions of gas as creeks do water. Now the real 
and true check to colliery explosions is by deliver- 
ing air under pressure at the face of the coal, 
which would expand, and, penetrating all parts 
of the mine, make its escape up both or either of 
the shafts. How that is to be done in the best 
manner is for experts to determine; the one 
objection to it is the extra cost, but it may be 
doubted whether that need be so great as has 
been assumed. In the one case we have an ex- 
haust fan atthe up-cast, drawing air through 
the workings ; in the other it would be necessary 
to lead the air by pipes to the face of the coal, 
and consequently the delivery ends would need 
frequent shifting. Another matter of great im- 
poranse is the use of gunpowder in shot-firing.” 
t may be considered that some seams of coal 
are aent = break dom and cannot even be| STABILITY AND SPEED OF VESSELS. 
wor with commercial success unless some echanics. 
economical method of breaking down the coal and = 5 ae = F. J. Patten has 
stone is available; but there cannot be much . 8 e 
doubt that coal dust is a potent factor in explo- | test for the America Cup, and will be read with 


sions, and that whenever a shot is fired in]; all hts d builders of models. 
dusty mines there is great risk of a disaster. 5 Sers e e Supplement :— 
Hence it should be insisted upon that whenever The various requirements of use have given rise 


lasting o i ; n 
b roads penaa vicinity a 17 Rein ee in water craft to the trial of nearly every form of 
thoroughly watered, and the shots” themselves 
so arranged as to produce the minimum of flame. 
Faraday and Sir C. Lyell in 1844 drew attention 
to the risk of spreading explosions in consequence 
of the presence of coal-dust, but little has been 
done, and the only radical remedy seems to be to 
ee the use of any agent which produces a 
ame for the purpose of breaking down coal. 
The lime cartridge was thought to have solved 
the difliculty, and it certainly is most efficient in 
some mines, but at present it has not found much 
favour with miners. With safe blasting,“ safe 
lighting, and pressure ventilation, explosions in 
coal-mines ought to be very rare, if they happened 
at all—though there is always the ever present 
danger of the surreptitious match. There seems 
to be a tendency to imagine that electricity will 
5 a safe meet of lighting 5 even 
the distant workings; but it would be a great two 
mistake if colliery owners were com cled to . im cl bey ire diametzical 
adopt that method. Mr. Sydney F. Walker, who 5 in ciple, and will be at once — 
has had considerable experience with the electric a Pre and shallow boat on the one hand and 
light in mines, and is not likely to have any | the narrow and deep craft on the other. 
sentimental objection to its use, pertinently says] Loet us endeavour to analyse this problem from: 
there are grave practical difficulties in the purely theoretical standpoint, and ascertain ee 
=) of its use of the electric light at the working | theory 3 ot 5 3 
ce, where it would be of most service, both | respective merite uf these two: 3 
from the additional light given and from the | general clase of sailing craft... ie argue 
greater need of a safety-lamp at that point. The j PW. mechanics of the p P Abe 
8 e practical advantage that one. may possess over 
working face is constantly moving (in one method ther, and to what particular, end that advantage 
of working ever receding), and the operation of {is eat conducive: P To make the investigation 
getting the coal in its most marketable form en- intelligent and logical it will be necessary, to con- 
tails the constant falling or shattering of huge ‘sider, first, the simple mechanical principles ine 
masses, 80 that no fixed lamp would be of the} volved, and deduce the results to which they 71 75 
least service or could live long. On the other comparing them with practice or the ober ted! 


a 


hand, up to the present, so far as he is aware no 
portable electric lamp giving a good light for the 
time required has been produced which is of 
a reasonable weight and size, so that the collier 
can handle it and place it in position where his 
light is most required. By reducing the amount 
of light on the one hand, and its duration on the 
other, a few so-called mining electric lamps have 
been produced; but they would be for 
ractical mining work, as they only last a few 
hours at the outside, while their cost is out ofall 
roportion te that of the existing forms of lamp. 

his opinion, the outcome of electric lighting 
in mines for the working face will be that supply 
mains will be led to convenient points near, and 
the collier will attach a pair of small wires to 
them and his lamp to the other end of his small 
wires, and use it as he likes. Main leads or 
wires seem the most feasible plan, but, as every 
electrician knows, the great difficulty 1s that on 
making and breaking contact a spark pasmes, 
and the electric spark is of such a temperature 
that it will inevitably fire any explosive gas in 
its vicinity. Several collieries have their shaft 
bottoms and main roads lighted by electricity, 
but the difficulty of using incandescent lamps at 
the working face is the risk of sparking when 
contact is madeor broken. Ifthe pressure system 
of ventilation were adopted, and adopted so 
thoroughly that explosive mixtures could never 
form, electric lighting in mines would, we believe 
supplant the whole race of safety-lamps, but at 
present the use of incandescent lamps would in- 
volve the risk of firing the gas at the working 
face, and in suitable conditions of causing an 
explosion. Compulsory legislation is, however, 
to be deprecated, for, as Mr. Walker says, if 
the electric light and other forms of electrical 
energy are to be utilised, as we hope, in mines, 
factories, and our homes, it will only be after 
having won their way in a fair field, and not 
under the wing of any grandmotherly legisla- 
tion. The early progress of new inventions, 
more particularly electrical, is too often seriously 
retarded by inefficiency, arising from their pro- 
moters either not knowing or not fully appreciat- 
ing the difficulties they have to contend with; 
and in his opinion compulsory legislation would 
greatly increase the chances of such inefficiency. 
with the result that the law would either be re- 
pealed or become a dead letter. 


ed at the expense of a corresponding loss in 
—— equally important for another. In view of 


conclusions regarding a particular feature, such as 
a boat's stability regarded as Pk floating body, ye 

peed asa moving one, the discussion must neces: 
oar ef to a comparatively small clas of 
the same geen type. In the class selected for 


determined not ny by the results desired, but in 
a great measure by the individual ideas of the 
mechanic or builder as to what particular arrange- 
ment of parts would seem most conducive to the 
desired end, whether speeds stability, sen- Roline 
qualities, or room; and even while having the 


wame results in view, we still witness an apparent! 


guides. When the centres are marked, re- 
move the nuts to the lathe for drilling and 
screwing. 


— 


1 COAL-MINES. | 
HE recent explosions in coal-mines have 
drawn renewed attention to the old ques- 


— 
=. = 


Ars. 7, 1885. 


ENGLISH WEGHANTO' AND WORLD OF S NUE I No. 


2033. 


sults of experience. It should be a matter of in- 
terest with every gentleman who sails a yacht to 
known and understand, as far as exact knowledge 
may go, the action and result of the different forces 
he makes subservient to his pleasure; and while 
there is perhaps no more complicated problem than 
a definite statement of every successive cause and 
effect that results in the flying yacht, still a con- 
sideration of the principal forces at work, and how 
the may be rendered most effective, is not only 
within the bounds of possibility, but is also com- 
paratively simple, and equally within the reach of 
the mechanic who builds, the yachtsman who sails, 


and the physicist who investigates the forces of 
nature. Concerning both the shallow and deep 
draught boat much been written, but it is per- 


haps safe to say that little has been written from 
a standpoint sufficiently general to be thoroughly 
impartial; for if not advocating one side of the 
disputed question to the extreme prejudice of the 
other, then perhaps, with the view of reaching a 
certain class of readers, the treatment has been so 
popular as to be wanting in thoroughness, or, on 
the other hand, from the standpoint of the physicist 
all practical considerations have been overlooked. 
It will be our purpose to address the general reader, 
while it is also proposed to view question in 
the simple light of a problem of mechanics, and 
3 what may be learned from an analytical 
Jet, if possible, a strictly practical consideration of 
the subject. To avoid the error incident to a con- 
fusion of terms, as well as a misconception of the 
principles involved, it will be nec to begin 
our inquiry with the pure mechanics of the subject, 
and endeavour to obtain, first of all, clear ideas as 
to the meaning of certain technical expressions in 
common use as well as the theoretical and practical 
value of the quantities they represent. To do this 
let us first suppose a body in a fluid of greater 
relative specific gravity, which is the physical con- 
n of any vessel afloat in the water. In the 
simple case chosen there are forces at work whose 
united and resultant action, as in all cases, de- 
tetrtines the position the body will assume, first 
with respect to the surface of the water or plane 
of flotation,” and, second, with respect to its own 
ares“ and “ pinas of aneng, meaning 
those lines and es in a y about which its 
mass is evenly balanced. In practice the vertical 
plane passing through the stem and stern poet is a 
piane of symmetry, because the mass of the vessel 
any position, is evenly distributed and balanced 
with respect to it, and in practice it is the only 
e of symmetry the vessel contains. The posi- 
on which the body finally acquires in the water 
when left to itself undisturbed by any external 
forces, is one of equilibrium, or rest; and this 
position, under the circumstances named, is in 
practice obtained where the plane of symmetry of 
the vessel is vertical, at right angles to the plane of 
flotation, and the centre of vity of the entire 
mass is at the lowest possible point. In sucha 
simple case, which is that of any vessel afloat and 
at rest in the water, certain forces are at work 
which must be in equilibrium among themselves, 
or else motion would ensue until a position of rest 
wére reached. As will be seen later, there are 
various positions of equilibrium, resulting, how- 
ever, from the action of an external force or the 
t action of many of them, which, together 
the fit mentioned, bring about a new posi- 
of equilibrium. Neglecting for the present 
external force, a vessel at rest in the water 
asideacribed is acted upon by its own weight, a 
1 directed vertically downward through the 
tre of gravity of its entire mass. This force 
be recognised at once as the entire weight of 
vessel, including everything in or upon it. 
ni reaction against the downward force results. 
is 
e 
v 


170 upward thrust of the displaced water, just 
amount to the entire weight of the floatin 

and con in direction. This upw 
f as the ‘buoyant effort, and re- 
sults from the displacement of the water by the 
vessel settling down into it until a point is reached 
where the ‘buoyant effort is just equal and 
odn to the weight of the vessel. In this 
assumed position of rest these two forces 
only ones at work. they are equal in intensity and 
contrary in direction ; holding each other in equili- 

b , they produce rest. eS 

: fatensities, points of application, and direq- 
tions of these two foroes under different circum- 
rewulang position of allflosting bodie Tha keres 
ing position o oati ies. The forces 
for on will then be: : si 
5 weight on the vessel. It 5 i 

in quantity; its intensity remains alwa 
dame, and comprises not only the weight BY the 
hall, but everythin g in or upon it, masts, spars, 
ging, and sails, as well as movable cargo. The 
of application of this force, or fhe pomt whore 
it gots and its effort is felt, is the centre of gravity 
ofthe entire mass. Its direction is vertically 
deWhward through this point. The force is there- 
fer known, and its effect may be ascertained, for 
ey Poe age dire given. o matter what the 


p n of the vessel, this force remains invariable 
iP R intetlsity, direction, and point of application. 


are the | little 


Second.—The “ buoyant effort. The action of 
the water to support a body wholly or partly 
immersed in it is called the buoyant effort.” It 
acts simultaneously with the first-mentioned force; 
is just equal to it in intensity and contrary in 
direction, acting upward. Like the first, its inten- 
sity is always constant, because it is always equal 
to the weight of the displacement water i. e., the 
weight of a volume or bulk of water corresponding 
exactly m shape and size to the submerged portion 
of the vessel, and ee a quantity of water, 
in whatever position the vessel may assume, just 
equal in weight to the weight of the entire vessel 
with everything in or upon it, and is commonly 
known and described as the vessel’s ‘‘ displace- 
. The point of application of this force, 
however, or the point in the vessel at which it acts, 
is variable in position, which is very important, for 
this point moves with every motion of the vessel 
from side to side of the plane of 5 dut its 
position can always be ascertained from any given 
position of the vessel. All this will be clear from 
a consideration of the nature of this force. It is 

lways the upward thrust of the laced water, 
, therefore, acts vertically up through the 
centre of volume or figure of the water displaced, 


ar, what is the same thing, through the centre of 
af volume of the submerged ortion of the vessel, 
which, of course, changes as vessel in rolling or 


careening submerges more of the hull on one side 
of the plane of symmetry, and removes from the 
water a co nding amount (in volame) on the 
other. It be clear, however, that as tbis 
amount of displaced water must always be the same 
times, the submerged part of the 


will 


of 


stantly from one pose to another in rolling about 


with close ay eater 
The second force may therefore be regarded as 
known, its intensity, direction, and point of appli- 


the water opposes to it are 
at work in the system 
regarded as an independent fe air of forces. Left 
thus alone, hey proomo ibrium, and the vessel 
fioats at rest. the vessel is now subjected to the 
action of any external force, or many of them, the 
equilibrium of the first two is at once destroyed, 
another force is introduced into the system which 
compounds itself with the first two, and a new 
position of rest, one in which all three forces are 
in equilibrium among themselves, must result. It 
is this second or new position of equilibrium, the 
determining circumstances of which are of practical 
value. We have, then, a third force external to 
the system of vessel and water which acts i opon it 
combining itself with the forces considered, and 
producing results dependent entirely upon the new 
conditions. In ice there are generally a 
variety of ex forces that affect the vessel, but 
they all have a single resultant, which may «be 
found and treated as a single external force, thus 
giving definite data to the problem. A moment’s 
consideration of the subject will show that of all 
the external forces that may affect the position of 
a vessel in the water, there is always one in practice 
—the action of the wind—compared with which all 
others are insignificant in value. For instance, it 
affects but little the careening force of the wind for 
a man to walk from one side of a good-sized yacht 
to the other, or how comperatively little does the 
sudden shock of a wave to windward affect this 
force. (No reference is here made, of course, to 
‘sailing tubs and cat boats, in which the 
smallest forces at work compare in magnitude with 
the larger ones that determine the boat’s stability.) 
The external force, then, for our consideration at 
present will be r ed as tho assumed resultant 
action of the wind upon the entire sail area. Ite 
point of application will be at the . centre of effort 
of that area. The force will be assumed to act 


to the inclination of the sails and the direction of 
8 with respect to their surface (assumed 

at). This horizontal component, in most cases the 
actual force of the wind, careengs the t, while 
the inclined one acts to the surface of the 
sails, and its effect is lost. This third or external 
force completes all those involved ; others, of course, 
arise, but their action V 
The point of application of this force is 
known. Its in is also known, r 
pounds pressure to the square foot of sail i 


depending upon the velocity of the wind, and 
32353 eaan to thie iail area: 
To simplify the discussion, its direction will be 
assumed horizontal and at right angles to the longer 
axis of tho vessel, or practi 
what direction the wind comes from with respect to 
the vessel, it will have such a component, suscep- 
tible of measure with greater or less approximation ; 
and it is this component whose action when com- 
bined with the other two it is desired to investigate 
and ascertain what new conditions of equilibrium 
arise and what arrangement of the first two forces 
is best caloulated to meet and resist the action of 
the third. The foregoing statement of the forces 
and principles involved is perfectly general in 
character and equally applicable to all cases, and 
must determine the position under given circum- 
stances of any vessel afloat, whatever its shape, 
size, or mass. The question of the relative 
stability of two yachts consists, then, in the deter- 
mination of the resultant or ultimate action of all 
the forces at work, internal or external, under the 
same circumstances for each. The question 
involves also in a measure the determination of 
how, under given circumstances, the action of an 

external force, as the wind, may be best met an 

vesisted, or used, by the combined action of the 
known interior forces at work. The external force 
will, of course, have to be assumed. It is neces- 
sarily the resultant of several, each of which 
depends for its direction and intensity upon a 
variety of data, which can only be appro 


in value. 


(To be continued). 


800 PEB.—I.“ 
By Carr. ABNEY. 


VERY lecturer, when he begins, must have a 
text of some description, and I propose to 
make my text for the lectures a plate exposed to the 
spectrum. You see before you a spectroscope com- 
prising a collimator, two prisms, and a camera, 
with a lens of 13in. focal length, and in this slide 
is a sensitive collodion plate. 


PHOTOGRAPHY AND THE SPECTRO- 


The spectrum of the hot carbons of the electric. 
light is upon the forumning screen which you see 
before you, and I will simply expose this plate, and 
refer to it from time to time as my lecture con- 
enue: 

e 


light of that speck and now in the subdued 
light coming from this lantern, whose sides are 
covered with translucent orange paper, I see the 
paus is coming out under the action of the 
rrous oxalate developer. After fixing, we see that 
we have the photographed 19 on the plate. 
This is the text on which I have to hang my 
lectures. We have three things to consider. First of 
all, we have got the light, then we have the appara- 
tus, and then the sensitive material on which the 
5 15 taken. 3 . iorn the 
carbon poles, in passing u e apparatus, is 
spread bat into a coloured band, which we call the 
; and the m has effected a chan 


in the sensitive salt of silver, as is shown by the 


blackening on the application of what is called a 
developer. The cause of the change in the sensi- 
tive material is what I first address myself to. 

' To conceive a right notion of photographic action 
wo must first of all conceive, in the most elemen- 
tary manner, the structure of matter. The struc- 
ture is beyond our actual visual acquaintance, 
but we may be able to visualise it from the way 
it behaves; we have to draw our conclusion about 
it from evidence of an experimental nature. What 
we want to get is a mental picture of matter. 
Physicists have come to the conclusion that homo- 
geneous matter is composed of molecules, or small 
masses which are altogether similar one to another 
—i.¢., they have the same composition. In different 
matter these molecules have different weights. 
Farther, it is believed that the molecules, or the 
small particles of matter, are themselves composed 
of atoms, which we take to be the fundamental 
unit of matter. Now, from Spana data, Sir 
William Thomson and others have come to con- 
clusions as to the limits of the size of these mole- 
cules, and also as to their distribution in space. 
From the kinetic theory of gases, it is concluded 
that the diameter of a molecule lies somewhere 
between one twenty-five millionth part of an inch 


be es T es Pips 5 9s A and one two hundred and fifty millionth 80 of = 
resolv componen ; t A t 
inclined, of greater or less relativo value according inch. Furtber, in gases it is conceiv 


molecules are free to move in vet lines in any 
direction, the direction being altered only when the 
molecules collide ; that is to say, when they strike 
one against another. In a liquid, the particles 
are bonded much more closely together, and 
Rat of the molecules ia very much 
t is to say, that they cannot go 
from one to another without very much mo 
frequently coming into contact with otber mole- 


„The mbstanos ot“ the Cantor“ Lectures delivered | 


before the Society of 
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cules ; and the molecules pass from place to place 
at a very much slower rate than they do in gases. 
A solid, such as is our silver salt, is conceived to be 
such that the molecule has no free path, but is con- 
fined in a limited space in which it can oscillate, 
moving round a mean centre. As to the distribu- 
tion of these molecules in liquids and solids, Sir 
William Thomson has arrived at bb definite 
conclusions aleo. In a lecture at the Royal In- 
stitution, he said that he concludes that in every 
, ordi liquid, or transparent solid, or seemingly 
opaque solid, the mean distances between con- 
uous particles is less than one twelve millionth 
of an inch, and more than one two thousand five 
hundred millionth part of an inch. These are bi 
figures, but still the distance apari is very small. 
To form a conception of this,” he says, imagine 
a globe of water as large as an ordinary football to 
be magnified to the size of the earth, each con- 
stituent molecule being similarly magnified. 
The magnified structure would be more coarse 
grained than a nD of small shot, but probably 
less coarse grained than a heap of footballs.” So 
you see that, by magnifying to this extent, you 
ve a coarse-grainedness which, of course, is only 
relatively coarse grained after such an enormous 
magnification. Or you may put it in a different 
sense. If you magnify eight thousand diameters 
by an ordinary microscope—and that is about the 
dimit to which a microscope will magnify—and if 
you magnify that eight thousand diameters again 
eight thousand times, you would be able to see the 
molecular structure of water. So much, then, for 
scr ee OS 0 wig now 2 8 880 ne atoms. 3 
no such a very isproportion o 
size to the molecules as do the e to the 
smallest visible partioles. We must, however, I 
think, conceive that every atom (and this is an im- 
rtant point) is charged with energy very much in 
the same way that the magnet is charged; only, 
instead of two poles, as a magnet has, each atom 
has only one pole. It is unipolar. 

Now, suppose that this energy is something like 
electrical energy. We know that positive repels 
Positive; and that negative repels negative. And 

urther, we know that the positive energy will 
attract what is called negative energy; and if the 
two be exactly equal when they combine, of course 
there will be a neutral state. But in the case of the 
atoms of matter, circumstantial evidence tells us 
that the amount of electrical energy which is upon 
a given atom of matter—if you like to put it in that 
way—is never the same as it is upon another atom 
of matter; that is to say, there is always a surplus 
of one over the other. us we may have an atom 
charged with what we may call plus 2 of energy, 
and another one charged with minus 1 of energy. 
Those two atoms, on coming together, give you a 
result of energy of plus 1, and this would again be 
capable of attracting another atom of matter which 
was charged with a negative energy and so on. 
From chemical considerations, it wo d appear that 
pa and minus energies of different atoms, as I 
ave said before, are never exact multiples of one 
another, and that when they are bonded together 
there is always an excess one over the other. A 
good example of the energy of the combination of 
atoms together may be shown by the combination 
between a gas, chiorine, which we have here, and 
the metal antimony, and you will see that when the 
latter, as powder, is thrown into the former the 
two combine with an evolution of heat, showing 
that a vast amount of energy is given out. The 
chlorine and the antimony form chloride of anti- 
mony ; that is to say, five atoms of chlorine and one 
of antimony. You see the evolution of heat be- 
tween those two ; so much, in fact, that the chloride 
of antimony, as it was formed, was at a ectly 
bright white heat. The case 5 fore us 
is the silver salt. Let us experiment with that in a 
similar way. Into the chlorine I will throw some 
wdered silver, and I wish you to notice the dif- 
erence between the results in the two cases. You 
see that the combination between the silver and the 
chlorine only produces a red heat, whereas anti- 
mony produced a white heat. In other words, the 
combination between antimony and chlorine is 
much more vigorous the combination between 
silver and chlorine. If you had to separate the 
atoms of chlorine from those of the antimony, you 
would have to use very much greater force than if 
you had to separate the atoms of silver from the 
atoms of chlorine. 

When two electrified bodies attract one another 
they attrect one another inversely as the square of 
the distance. That is to say, if there is a distance 


of one foot between them, they attract one another | diminished 


with a force of, say, 1. If they are 2ft. from one 
-another, they only attract one another with a 
‘quarter that amount. Supposing atoms attracted 
one another according to the same law, then of 
course, they being so very close to one another, the 
attraction would be considerably ter than if 
they were visibly apart. But besides this attrac- 
tion between atoms comprised in the molecules, 
there also seems to be a repulsive action, into which 
I will not enter more fully now, because that would 
be almost beside my subject ; but I may say that 
besides the atoms attracting ove another (we will 


take chloride of silver for instance) when they get 
within a certain distance of one another, they repel 
one another, and so there is a continual oscillation 
between the atoms composing those molecules. 

In this circular glass trough of water is floating a 
little magnet, Sao magnet being held at the surface 
of the water by a cork. Passing round this ooil, 
which is large enough to surround the trough, is an 
electric current from three Grove cells, and if 
place it round the ocell which contains the little 


magnet, and not quite on a level with the water, | part 


you find that the single et goes into the 
centre of the water. It is repelled from the sides 
by the current that is floating round that wire. 
Well, now, we have here one magnet. Suppoee I 
put another magnet in. The ends attached to the 
cork have poles of the same name. They repel one 
another to a certain extent, and yet the force from 
outside makes them go as near one another as 
possible. By moving this coil vertically we can 
make them separate and te, and we can pic- 
ture to ourselves the way in which two atoms in a 
molecule may oscillate, and be attracted, and yet 
repelled one from another. I put another little 
magnet in, so now there are three; and here, per- 
haps, we have a picture of chloride of silver, which 
I say is com of one atom of silver and two 
atoms of chlorine. We can still make them vibrate 
and oscillate. Here we have a mental picture —at 
least, it is a mental picture to me—of the way in 
which the atoms of chloride of silver may be made 
to oscillate. in, I take four, and we repeat the 
same thing. Here we have a picture of ammonia— 
three atoms of hydrogen and one of nitrogen oscil- 


lating. And so Í might go on. I might put five 
or six or a dozen in, and we might get some idea of 
the way in which they would oscillate 


Hore, then, we have endeavoured to draw from 
visible phenomena a mental picture of the way in 
which atoms of a molecule are vibrating. I must, 
however, call to your mind that those ets are 
vibrating only in one plane, whereas, of course, 
the atoms of a molecule are vibrating, not in one 
plane, but 15 epee of three dimensions. 

Now we throw a spectrum on the screen. I 
am now going to send the light of the lamp through 
this bisulphide of carbon prism, and I need 
scarcely say that the prism has to play 
an important part in spectrum photography. The 
wave len of the red is about one forty- 
thousandth of an inch, and the wave length of 
the violet, which is on the left of the screen, is 
about one fifty-seven-thousandth ofaninch. Each 
ray of light is transmitted in air at the rate of 
about 190,000 miles in a secund. Thus the number 
of vibrations of the red rays is 500 million millions, 
and 700 million millions in the case of the violet 
rays, and this rapid succession of blows batters 

inst anything upon which they fall. The mean 
violet, I may say, is the photographic light par 
excellence, and we shall recollect that such rays 
might beat upon the sensitive salt which we expose 
to it 700 million million times in a second. There- 
fore, you see, if you give an exposure of the 100th 
of a second you still have seven million millions of 
vibrations beating on the sensitive plate, so there is 
ample vibration to effect any change on the molecule 
of silver chloride, supposing always the amplitude 
Sy ane of swing) z amar i ee 
photography will not be complete, I suppose, unti 
you can reduce by a million times. 

We may take it that an atom vibrates somewhat 
in the same way that a pendulum vibrates. Here 
I have a very rough contrivance to show what I 
mean. I set the pendulum swinging. Now 
picture to yourself that the bob is an atom, and 
picture to yourself, also, a wave of light falling 
apon that pendulum ; if the wave of light be syn- 

nous with the pendulum, it will increase the 
swing, or, in other words, it will increase the 
amplitude of the swing of the pendulum. For a 
rude illustration, suppose I take puffs of my breath 
as illustrating the beating of the wave of light, 
and suppose the atom to be at rest; I in, and 
blow ; 5 I give a well-timed puff to that 
pendulum, the pendulum increases in amplitude or 
swing. But if my breath does not come in unison 
with that pendulum, you see that very soon I 
should bring that pendulum to rest—in other 
words, unless the wave of light beats in unison 
with the atom, the amplitude cannot be much 
in . It is true that as long as the breath 
strikes the bob as it is going away from me, the 
amplitude is increased ; but if the puffs are regular 
sad slightly more rapid or slower the pendu- 
lum oscillation, the amplitude must eventually be 

Here we are met with a difficulty, and a v 
great difficulty. I exposed the plate to the 
spectrum, and you see the blackening not only was 
where one wave of light synchronised with that 
atomic motion, but that there were a great many 
waves of light, extending from the ultra-violet 
as far as the blue which affected it. How are we 
to gat over that? That isa difficulty wi ich has 
puzzled a great many people. I would ask you 
again to form a mental picture of how that could 
sien aris, I do not say that it is the correct 
way; but all I say is that you can form a picture 


I } the weight of the 


rigina] i ions. Gussik 
the 1 le tecknigue t that permitted 


in your own mind, can conceive of how it could be 
done. Here I have another pendulum, bat in this 
case the bob is attached to an elastic band. The 
time of the vibration of a pendulum depends upon 
the length of the pendulum. Therefore, if during 
the time of the oscillation of the pendulum I alter 
the length, I also alter the rate at pp 
dulum vibrates ben any instant. I pull down 
ulum, and at the same time 

eet it swinging, and you will see that during every 
of this motion the length of the pendvlum is 
at many differently timed puffs 

of breath might Te synchronous with the pendu- 
lum. It is not like this other rigid one, where it is 
of a definite length, but here the length of the 
dulum keeps altering. I only you to 
orm a menia picture 1 tes way in which such 
a thing might ba : way you can pic 
ture 5 0 bows molecule might vibrate, and 
still be synchronous with more than one vibration 


of light. 
P 


experiment which, perhape, will help to W 


thing has gone right, we ought to have something 
which shows us khat the oso ilations of the 3 


bromide of silver (which is the silver sa 
on this plate) have been given extra ampli- 
tude by the action of the heated iron to the 


back of the plate. I am afraid that I cannot show 
you the development in the light. 


(To be continued.) 


THE XYLOPHONE. 


i Pax most musical instruments, the xylophone, 
had ite origin in very remote times. The 
Hebrews and Greeks had instruments from which 
the one of to-day was derived, although the latter 
has naturally undergone many transformations. 
Along about 1742 we find it widely in use in Sicily 
under the name of Xylonganum. The Russians, 


Cossacks, and Tartars, and especially the mountain 
population of the thians and Ural, 

much upon aninstrument of the same nature 
they cahd Diereva and Saloma. , 

It appears that the xylophone was played in Ger- 
many as early as tho beginning of the 16th cenut: 
After this epoch it was in use for quite a long period, 
but gradually fell into oblivion until the ake 
of the present century. It was toward 1830 3 
the celebrated Russian Gussikow undertook a grand 
artistic voyage through Europe, and gained a cer 
tain renown and received many honours due to a 
e musical 
pecs per wua be broug t into fashion to be 
a or all its worth. i 

the name, “instrument of wood and straw, 
indicates, the xylophone consists of small pieces 
wood of varying length, and narrow or wide as 
ing to the tone that it is desired to get from . 
These pieces of wood are connected with each 0 


by cords so as toform a figure ue 
in the illustration, that may 114 A 
fear of displacing the parts. The whole is pen 
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bands of straw d to bring out the sounds and 
render them stronger and purer. The sounds are 
produced by striking the pieces of wood with a 
couple of small hammers. They are short and 
jerky, and, as they cannot be prolonged, nothing 
but pieces possessing a quick rhythm can 
executed upon the instrument. Dances, marches, 
variations, £o , are played spon it by preference, 
and with the best effects. The popularity of this 
instrument is making rapid progress, and it is 
beginning to be played in orchestras in France, as 
it has been in America for many years. A method 
of using it has just been published, as well as pieces 
of music adapted to it, with piano, violin, orchestra, 
o., accompaniment. 


A NEW FIRE-ALARM. 


1 annexed figure represents an apparatus for 

closing the circuit of an electric fire-alarm by 
means of the expansion of air and the action of 
gravity. It consists of a glass cylinder, A, full of 
air, and mounted upon pivotsin a frame, B,in such 
a way that it can tilt in one direction or the other 


tike the beam of a balance. A glass tube, C, con- 
taining mercury is arranged parallel with the cylin- 
der and connected with it. One of the extremities, 
D, of the glass tube communicates with the air 
chamber, so that the mercury in the column, C, of 
the tube rises or falls according as the pressure of 
the air in the opiates, A, increases or diminishes. 
The position of the cylinder in the frame is varia- 
ble, through the screw, E, so that the equilibrium 
of the system can be regulated at will. 

When a fire breaks out and increases the tempera- 
ture around the apparatus, the air expands in the 
cylinder and causes the column of mercury in C to 
fall; the equilibrium of the balance is destroyed, 
and one side of the apparatus descends until it 
touches the two contact springs, F. The electric 
circuit is thus completed, and sets in operation an 
electric bell or an indicator. The temperature at 
which the apparatus is to operate is determined 
beforehand, and the balance is regulated in conse- 
quence. The tubes descend with sufficient force to 
establish a perfect contact, provided the platinum 
points are clean. The apparatus returns to its 
normal position automatically as soon as the tem- 

ture falls and the mercurial column rises. The 
ventor of this apparatus is Mr. Pritchett.— La 
Lumiére Electrique. 


SCREW-CUTTING ON THE ENGINE 
LATHE.” 


1 V-thread being that which is most fre- 
quently and generally used, the cutting of it 
is naturally the first to be considered. To produce 
a good job, a most necessary thing is to see that the 
iece we propose to cut is turned to the right size. 

o have a neat and perfect thread, it must be 
turned small enough to just escape coming to a full 
thread, and the surface should be finished reason- 
ably smooth. If not turned small enough, and if 
the screw reqires to be cut still smaller a full 
thread is attained, it is very sure to tear out and cut 
raggedly, and make a very bad-looking screw. 
This is e y true of cast iron, where I have 
sometimes seen half of the thread torn off by trying 
to cut beyond a full thread. If it ever happen that 
a thread is cut to a sharp point, and yet is not small 
enough, the top of the thread should be filed off be- 
fore continuing the catting. 

If the screw to be cut is to be made the size of 
some existing screw, a pair of calipers with very 
broad noses covering the points of two or more 
threads will be found a convenience in determining 
the outside diameter. The screw to be cut should 
be turned somewhat smaller than the size indicated 
by these calipers, as the points of the thread swell 
and rise somewhat under the pressure of the tool in 
cutting. If the screw is to be cut accurately to any 
required size, it cannot be done with any certainty 
by these calipers, as the least difference in the sharp- 
ness and perfection of the points of the thread will 
affect the result. 

A V-tbread can be measured and cut to size more 
accurately by calipering the bottom or smaller 
diameter of the screw. The latheman should keep 
a pair of calipers for this purpose. The points of 
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these cali should be thin and V- cha some - | to make it light. It is well enough to Tê- 
pers ped, i ligh grinding the kor, an 5 


what more acute than the thread gauge, and 
the points should be ground off, so that they will 
never touch the bottom of the thread, Fig. 5. By 
the aid of such calipers, the expert workman should 
be able to cut a screw to the size of any sample 
screw with great nice It is not icable to use 
the calipers with a knife-edge, and to measure the 
bottom of the thread, as the least imperfection in 
the points of either the wer, or the screw 
would mislead us. And, at their best, these calipers, 
on account of the pitch of the thread, do not repre- 
sent its actual diameter, but only serve to compare 
it with the sample. 

The difficulties in the way of a uniform and 
universal system of screw-threads seem practically 
insurmountable. The growing uniformity in the 
number of threads to the inch for any given size is 
to be rejoiced at-as an approximation, but still we 
cannot state the actual size of any given screw in 
figures. e can state it, of course, just as we can 
state the length of a pendulum beating seconds in 
vacuo, and at the temperature of ice-cream, or the 
length of a degree of the earth’s surface, and it will 
do us just about as much good. By the dissemina. 


tion of the micrometer caliper, we are pretty well | similar 
9 


agreed as to how large an inch shall or any 
fraction of an inch ; but no nicety of any measure- 
ment will enable a man to cut a lin. screw here that 
shall fit a lin. nut a thousand miles away. 

From the nature of its work, the V-thread tool is 
the most tried of all lathe tools, and to get it right 
and keep it right, so far as the wearing of it is con- 
cerned, is rary difficult. If you have a new sample 
of tool steel that you want to try, there is no better 
test for it than in a thread tool. If it will stand 
satisfactorily for that purpose, it will be good for 
any lathe tool. A thread tool must not be too soft, 
or it will wear away fast, and when worn it not only 
will not cut well, but the shape and correctness of 
the thread is immediately impaired. Upon the other 
hand, if the tool is too bard, the point will break 
and cause great trouble in that way. The firet cut 
over a screw is usually the most trying of all to the 
point of the tool, and it must not be crowded too 
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much. It should be set so high as to leave scarcely 
no clearance in front of the point. This will secure 
to it the best possible support, and reduce the 
chance of breaking. At the same time, the top of 
the tool should be ground back to give the point as 
acute an angle as it will stand without breaking or 
dragging itself into the work. As a general g. 
the sharper the tool is ground back on the top, the 
smoother will be the surface cut. Cutting metal 
and rubbing it off, are two distinct mechanical 
operations. 

The latter method of removing metal is 
employed more frequently than it should be. If 
the tool is raised much above the centre of the work 
to give it a better cut, it may be necessary to lower 
it by the screw at the back of the rest as the thread 
becomes deeper and the tool comes in nearer to the 
centre. If the lathe rest has no elevating screw, or 
other arrangement for adjusting the height of the 
tool after it is fastened in the tool post, then the 
front of the tool should be ground to stand nearly 
vertical, and the point set level with the centre of 
the screw to be cut, and to enable it tocut well and 
easily the top will require to be bevelled back more 
than if the tool were higher and with more clearance 
in front. Many mechanics are subjects of a little 
illusion—optica! or otherwise— regarding the setting 
ofa thread tool. Fig. 1 is about how I generally 
see a thread tool set. Fig. 2 would be condemned 
by half the mechanics I know, as far too rakish and 
piratical, and even positively dangerous. Let the 
angle of the cutting face of the tool and the 
clearance in front of it are alike in both figures, 
while the advantage in other respects would seem 
to lie with the latter, as not requiring readjustment 
of height at different stages of the cut. 

For general use in cutting threads, say up to six, 
I would use a tool not much thicker than the re- 

uired thread, and usually bent to 30° to the right, 
Tig. 3. The bending of the tool gives it an offset, 
and makes more room for the rest in working up 
to a shoulder. There is generally but little trouble 
experienced from the springing of a thread tool, and 
for convenience of grinding and handling it is well 


grinding a thread tool by 
avoiding the difficulty of adjusting the V to gauge 
every time; but in practice it does not work well. 
The difficulty of making the second side of the V to 
gauge correctly with the first side is really no greater 
that of grinding the end of a square-nosed 
tool true. The sides of the V are always accessible 
on any fiat-faced grindstone or emery wheel, while 
if we begin to grind a little curved noteh in the to 
of a tool to give it cut, as some still advocate, an 
too many still practise, we go but a little way in 
that direction before we encounter the impossible. 

Where the thread is to be cut close up against a 
square shoulder, the tool should be ground away ce 
the following side of the V until the leading side ie 
left only just wide enough for the side of the thread 
to be cut, Fig. 4. Great care is required in cutting 
up close to a shoulder, as the tool must be with- 
drawn from the cut before the revolution of the 
screw entirely ceases. If we undertake to with- 
draw the tool from the cut after the lathe has 
stopped, we are very sure to break the tool, and not 
only have to re-grind it ; but leave ane of hard 
steel in the work upon which to repeatedly encounter 
imi shipwreck. In approaching a square 
shoulder with a thread tool, it is also well to see 
that no loose chips drop in between the shoulder 
and the advancing side of the tool. Where it can 
permitted, and usually it can be, a ve should 
be cutin the work with a round-nosed tool, for the 
point of the thread tool to run into, when it can be 
withdrawn with perfect safety. A round-nosed 
tool is much preferable to a square-nosed for this 
purpose, and leaves the work neater and stronger. 

cept in the case of cutting close up to a 
shoulder, when the lathe should be stopped and 
pulled carefully up to the stopping point by hand, 
and at the same time the tool withdrawn from the 
cut just before the motion of the lathe ceases, no- 
such careful stoppage is required; the tool can 
usually be withdrawn with one hand while the lathe 
is stopped or reversed with the other. 

The angle to which it is best to grind the tool on 
the top for smooth and osiy cutting must be deter- 
mined by circumstances. Ít will vary with different 
metals, and also with different men. I pick up a 
tool which I know will do very satisfactory work in 
iron or steel, and I find the angle between the top 
and front to be 70°. Another tool that does 
well in brass I find to be about 90°. I have 
a tool in cutting copper as acute as 60°. 

The stop gauge for regulating the adjastment of 
the tool at each cut is a convenience that will be 
used less and less as the workman becomes more 
expert. The amount the tool is fed in at each 
successive cut can be gauged with sufficient 
by noting the position of the handle upon the oross - 
screw. The stop gauge,I think, should only be 
used for the finishing cut for the purpose of pro- 
ducing a number of screws of the same size, aud 
then allowance must always be made for the wear 
of the tool. 

Taps should be cut with all the care of which the 
workman is capable, both in size, in the shape and 
inclination of the thread, and in the smoothness of 
the finish. When nearly cut to the size, the tool 
should be reground and readjusted with great care, 
and the thread should be cut so smooth and ht 
as to require no polishing after. I have a notion 
that polishing pon a tap. We were using in our 
shop the taps of perhaps the best and most eminent 
American firm in that line. They were perfect in 
size and admirable in finish. They were, in fact, 
too nice. I do not know how else to explain their 
fatal fault. They required so much power to drive 
them that we were obliged to abandon their use. 
I verily believe that some home-made tapes, rough 
as the tool left them, and black from the forge, 
would tap a hole with one-quarter the power re- 
quired by these fancy taps. , 

In cutting threads of wrought-iron or steel, it is 
necessary to use some lubricating substance, and it 
must be confessed that for this purpose nothing is 80 
good as oil. If the oil is not spread all over the 
screw, some spots being allowed to get dry, the 
result sought is worse than defeated. Pouring the 
oil upon the screw with an oil can is an extravagant 
and wasteful way : while using much more oil, it is 
not spread evenly, and the bottom of the thread, 
where itis most needed, is often not oiled at all: 
Ninety-eight and one-quarter per cent. of the 
machinists do it in that way. A better way is to 
apply the oil with a stiff, short-haired brush, like a 
blacking brush, and use the worst oil that you can 
find. f am not one of those who habitually sigh 
for “ the good old days that are for ever past and 
gono, and what we never won't see no more; 
but when I think of the genuine old whale oil that 
we used to have to cut screws with, there’s where 
the sigh comes in, or, rather, out. 


RECTILINEAR PHOTOGRAPHS BY 
DISTORTING LENSES. 
ey Poni an at first si 5 : 
ithstandi N 
of i deus; but N without entailing much 


trouble. When a single landscape lens is em- 
ployed in producing a view exceeding a very 
moderate angle, no defect whatever is appreciable, 
provided the subject be one in which there are no 
square marks or straight lines near the margin, as 
such would be represented with a ter or less 
amount of curvature. For landscapes or grou 

such single lenses, therefore, answer quite well, 
While we would hesitate to say that for the former 
purpose they are superior to any of the best com- 
pound lenses introduced for this purpose, we do 
not doubt they are at least equal to them. Except 
in the sole matter of curvature of marginal lines 
when overworked (by which we mean the includ- 
ing of too tan angle of view), the single lenses 
leave nothing to be desired. They work clean and 
with ey: define well with a 3 
large diaphragm, aud give images sharp e 
corners. When an architectural a a map, or a 
chart, has been made or copied by a lens of this 
clase, and the curvature or distortion is such as to 
be observable, the way to eliminate all error is to 
make a transparency from the negative by means 
of a camera with a single lens, by which an amount 
of distortion equalling that in the previous case is 
produced, the resulting photograph being absolutely 
rectilinear. With a transparency quite perfect as 
regards drawing, there is no difficulty in producing, 
Dy pon, a negative from which all error 
8 eliminated. It stands to reason that if 
distortion of a certain nature be produced by the 
use of a single lens having a diaphragm in front, 
distortion of an opposite nature will result from 
the employment of a diaphragm behind the lens. 
It follows, therefore, that if a view which has been 
distorted be returned through the lens by which it 
was sojtreated, it will, when arrested by the focus- 
ing screen, be found to be practically free from all 
distortion: This principle is a are A one, but it is 
not quite so well reco as it ought to be. 
What is of importance to the photographer to 
mie is ma t no mati how imperfect his 
0 phic negative ma as re s curvili- 
Dar distertion can be 8 and that in a per- 
fect manner. — Photographic Times. 


SCIENTIFIC NEWS. 


———--44—— 


HE death is announced of M. Henri Milne- 
Edwards, the distinguished naturalist. He 
was born of English parents at Bruges in 1800, 
and his elder brother, the eminent physiologist, 
having settled in Paris to study medicine, Henri 
joined him, practised medicine for a time, and 
then devoted himself to natural history. In 
1838, he succeeded Cuvier in the Academy of 
Sciences, and from 1841 he was Professor at the 
Jardin des Plantes, eventually taking the place 
of Geoffroy St. Hilaire. He resigned the chair 
of physiology in 1876, when his son Alphonse 
was appointed to it. He was President of the 
French Scientific Association, and published a 
large number of scientific works, the Royal 
Society list giving the titles of over 100 memoirs 
and treatises. 


There is too much reason to fear that Mr. F. 
A. Gower, the inventor of the Gower-Bell tele- 
phone, whose experiments with balloons we 
recently mentioned, has met with an untimely 
fate. He made a successful balloon trip across 
the Channel in June, and continued his experi- 
ments in France, where he met with a slight 
mishap while awaiting an opportunity of re- 
turning in a balloon to England. Undeterred by 
this, he made an ascent on the 1Sthof July from 
Cherbourg, and since that date nothing definite 
is known of his whereabouts. A pilot balloon 
which he had previously despatched has been 
found and sent on to Hythe; and a balloon has 
been picked up without a car some 30 miles off 
Dieppe. It has been announced in some quarters 
that the unfortunate gentleman, after floating for 
many hours at sea, died from cold and hunger; 
but we believe that nothing definite is known as 
to his fate. 


Mr. Robert F. Fairlie died on the 31st ult. in 
the fifty - fifth year of his age. His double-ended 
and double-bogie engines, known as Fairlie 
engines, have done good work, especially in 
Russia, Peru, Mexico, Canada, and New Zealand ; 
bat unfortunately his system was never carried 
out in its entirety. A few years ago, Mr. Fairlie 
made a trip to Venezuela to report on the con- 
struction of a system of railways on his plan for 
that country; but unfortunately was attacked by 
sunstroke and jungle fever, and had a long ill- 
ness, from which he never really recovered. 


`. Observations of Barnard’s comet made at Nice 
by M. Charlois have been published in- the 
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Comptes Rendus. On July 11th the nucleus was 
found to be of the 104 magnitude; it was sur- 
rounded by a slight nebulosity of confused ap- 


pearance, about 1°5’ in diameter. MM. Thollon | be 


and Perrotin examined the comet spectrosco- 
pically on the 13th and 15th; the nucleus gave 
a very faint continuous spectrum, over which 
the ordinary-cometary bands could be moment- 
arily distinguished. It appears that if the comet 
is not likely to be of much interest from its shape 
or brilliancy, it will still be notable on account 
of the greatness of its perihelion distance, which 
is much greater than was at first computed. 


The report of the technological examinations 
of the City and Guilds Institute shows an increase 
in the number of students as compared with the 
previous year (3968—3635), and what is more 
satisfactory, an increased percentage of passes 
(2168—1829). The number of centres has been 
increased to 167 (three more); but the subjects 
of examination were 42 only as compared with 
43 last year. The proportion of failures is, how- 
ever, still much too large—45°3 cent.— and 
shows that there is either a lack of teaching 
power, or that candidates come up who are 
really not acquainted with their subjects. The 
total cost of this year’s examinations is £3,495, 
or a little less than 118. per student, and it is 
expected that about 750 of this year’s successful 
candidates will gain a full technological certifi- 
cate by having also passed in science. 


An object of considerable interest to engineers 
and power-users is now in full work at the Inven- 
tions. It is to be found in the middle court, and 
is called the Balanced Float Water Motor. The 
inventor, Mr. Sealy-Allin, claims 90 per cent. 
efficiency, and asks for tests. According to 
Molesworth, a water-pressuro engine returns 80 
per cent., a turbine 70, an overshot wheel 68, 
and a Poncelet's undershot wheel 60, and those 
figures are proved by experiments to be almost 
absolutely correct, although some trials of tur- 
bines are said to have shown more than 80 per 
cent, return. There will be more to say about 
this Balanced Float Water -Motor before the 
exhibition closes, as its endless chains and 
feathering floats not only promise long life, but 
the least waste in friction that can be hoped for. 


The annual meeting of the National Fish 
Culture Association was held at the Aquarium, 
Inventions Exhibition, South Kensington, last 
week. The council reported that satisfacto 
financial arrangements had been concluded wi 
the executive of the International Inventions 
Exhibition. The utmost had been done to 
present to the public an interesting and popular 
collection of fish, and to secure suitable specimens 
collected from various parts of our coasts by 
special fishermen. The council have widened the 
sphere of operations by forming at the com- 
mencement of the present year a national fish 
culture establishment for the purpose of con- 
ducting practical experiments in rearing various 
species of Salmonidz and coarse fish. The report 
was adopted and officers were appointed for the 
ensuing year. On the motion of the Mayor of 
Hull a resolution was passed asking for public 
support to the society. 


At the annual meeting of the North of England 
Instituteof Miningand Mechanical Engineers held 
on Saturday last in Newcastle, the secretary read 
the report of the council, in which they stated 
that they were giving attention to the repeated 
occurrence of destructive explosionsin coal-mines 
from causes the origin of many of which it was 
difficult to determine. Some of these accidents 
have occurred in collieries where every possible 
care has been taken to prevent. them, and in pits 
where the amount of gas has been very limited 
and the ventilation good. The theory that coal- 
dust may bo an agent in intensifying ex- 
plosions has long been before the council, 
and some of the experiments on its effects 
were made by members of the institute. 
These experiments were not on a sufficiently large 
scale, or so conclusive in their results, as might 
have been desired; but they were sufficient to 
prove that coal-dust was an element of some 
danger. Recently the German government have 
taken the matter up on a scale suited to its im- 
portance, and the experiments seem to prove that 
the practical danger attached to the dust only is 
small, and that explosions of coal-dust can only 
be caused by blown-out shots when the dust is 
in very large quantities, and lying within 15ft. of 
of the shot. 
translation of a paper describing the results of 


The secretary subseqently read af kil 
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experiments with coal-dust at Neunkirchen 
was found that a small quantity of vater aa 
of any use. Dust, to be rendered inoffensive, must 
mixed with at least two-thirds of its Weight 
of water. It is sufficient to damp the dust tothe 
length of the flame caused by the shot; but as 
this distance, with inflammable dust and a very 
small quantity of gas, might reach 65 ·76flt. and 
more, it will be difficult, in practice generally, to 
apply water. Blown- out shots, charged with 310. 
of powder and stemmed with tho dust of dry 
coal, as those from Kohlscheid and Königin 
Louise, have given, without dust being sprinkled 
und without gas, a length of flame of 31:16tt, 
and these were augmented to 36· O8 ft. with 3 per 
cent. of gas. In no case has it been possible to 
fire dust held in suspension in the gallery by 
means of a lamp or with a strong flame o 

the dust only burning in the flame, with al 
crackling noise, without exploding. 


Berghauptmann Joseph Fleischavs, of Vienna, 
has been appointed by the Austrian Government 
as president of a permanent commission for in- 
vestigation into the causes of fire-damp er- 
plosions in collieries, their ventilation, the use of 
gunpowder in blasting, and other causes leading 
to the loss of human life in mining. 


According to the Photographie News, the re 
tina of the living eye has been photographed by 
Mr. Webster and Mr. Jackman, of Coggeshall. 
Essex. The negative was an extra sensitive 
gelatine plate. The crystalline lens of the eye 
and a 2in. focus achromatic meniscus formed 
one composite optical system for projecting the 
image, and owing to the non-actinic colour of the 
retina an exposure of twenty minutes by gaslight 
was required—no small strain on the sitter, who, 
of course, had to look steadily at a dot during 
this time. The negative, although small, shows 
the bifurcation of the blood-vessels, and aleo the 
edge of the blind spot. Since the photograph was 
taken, some progress has been made as regards 
arrangements for future work. 


Mrs. Elizabeth Thompson, of Stamford, Con- 
necticut, not long ago gave 5,000 dollars as the 
nucleus of a fund to be controlled by the Inter- 
national Scientific Society. She has recently in- 
creased the amount to 25,000 dollar, the income 
of which is to be devoted to the advancement and 
prosecution of scientific research in its broadest 
sense. At their first meeting, the trustees, Dr. 
H. P. Bowditch, W. Minot, jun., Prof. E. C. 
Pickering, Gen. F. A. Walker, and (secretary) 
Charles S. Minot, Boston, Mass., resolved to cail 
their trust the “ Elizabeth Thompson Science 
Fund.” The first appropriation will be made 
next autumn ; but when the International Asso- 
ciation is organised, the income will presumably 
be placed under the control of the executive of 
that body. 


An improved life-raft has been invented 
and patented by Dr. Mears and Mr. Link- 
leter, of Tynemouth, who have built one, in 
which they intend to make a trip southwards 
along the coast as far as Dover and then cross 
to Calais. The raft has twin keels and an open 
middle, and from tests already made is a fast 
sailer. 


Messrs. Capello and Ivens havo crossed the 
African continent, from west to east, meeting 
and crossing the Lualaba, Luapula, and the 
Chambezi. 


The American Association for the Advance- 
ment of Science holds its meeting this year at 
Ann Arbor, Michigan, commencing August 26. 


The British Association meets at Aberdeen on 
Sept. 9. Dr. Armstrong, president of the 
chemical section, has arranged for two important 
discussions in his department—viz.. on the deter- 
mination of the molecular weights of liquid and 
solid bodies, and on electrolysis. A series of 
critical papers will be read, and several well- 
known authorities have promised to contribute. 


M. Henri Vivarez, writing in Cosmos, states 
that silicious bronze has a conductibility compa- 
rable to that of copper, anda greater strength than 
that of iron. The silicium may be introduced in 
various proportions, the mechanical resistance 
varying inversely as the conductibility. In tele- 
graphy galvanised iron wire, which weighs 155 
kilogrammes per kilomètre, can be replaced by 
wires of silicious bronze, which weigh only 28 
kilogrammes ; and in telephony iron wires of 25 
ilogrammes can be replaced by wires of silicious 
brongé, which weigh only 8°45 kilogranmes.- 


Ava. 7, 41885. 


LETTERS TO THE EDITOR. 


— — 
[ We do not hold ourseives responsible for the opinions of 
our correspondents. The Editor requests thai a 


communications should be drawn up as briefly as possible.) 


All communications should be addressed to the Eprron o/ 
the Merlin Muonanico, 882, Strand, W.O. 


Cheques and Post-ofies Orders to be made payatie to 
J. Passuons Bowazps. 
„%% In order to reference, Correspondents, w 
speaking of any letter iously inserted, will oblige by 
w ving the number ef the Lotter, as well as the page on 
so hich it appears, 
“I would bave write what he knows, and as 


mach as he kno but no more; and that not in this 
only, but in all other subjects : For such a person may 
havo some parti knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and to keep a clutter with this little pittance of his, 
will ertake to write the whole body of physicks a vice 
from whence great inconveniences derive their original.” 
—Montaigne’s Essaye. 


— — — 


TELESCOPES USED AS NIGHT 
GLASSES. 


[24564.] — Ix response to “ F.R.A.S.’s"’ in- 
vitation on page 473, I send you Prof. Holden’s 
article for reproduction in your colamns. 

H. Sadler. 


Observations on the Light of Telescopes 
used as Night Glasses. 


By Epwarp S. Horpszn. 


{From the American Journal of Science and Arts, 
3rd Series, Vol. XXIL. p. 129.) 


In the PA opl ea: Transactions for 1800, Vol. 
XC. p. 67, Sir William Herschel says:—‘‘In the 
year 1776, when I had erected a telescope of 20ft. 
focal length, of the Newtonian construction, one of 


hat power sufficiently to show, 
distant church steeple, what o’cl it was, not- 
withstanding the naked eye could no longer see the 
steeple itself. Here I only speak of the penetrating 


power; for though it might require magnifying 
power to see the figures on the dial, it co uire 
Tone to sse the stoepie”? SA ihe 


I had long been desirous of trying this experiment 
with a large aperture, and made several attempts 
an 1874 to have the dome of the 26in. Clark refractor 
at Washington so arranged that a terrestrial object 
could be seen, but without success. I therefore 
took the first o ity to try the effect of a tele- 
scope under these conditions at the Washburn Ob- 
servatory, where the large equatorial commands the 
horizon. The most suitable object for examination 
was the tower of the Hospital for the Insane, which 
is 20,798ft. distant from the centre of the Dome.* 
å" at this distance is 1-3in. ; 1’ is 78in. 

The whole tower has an elevation of about 9’ 


above the horizon line. In the observations which 
follow, the highest part (10ft. high) is s en of as 
“‘the spire,” the next (9ft.) as the of the 
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Spire, the next section (l3ft. high) as the 
cupola” or the dome, and the remaining portion 
as ‘‘the tower.” 

The finder has an aperture of 3°50in., a field of 
AS 20’, and a magnifying power of 26 diameters. 
The refractor has an aperture of 15-66in., a field of 
41:6’, and a power of 195 diameters. 

The following observations were made 1881, 
April 18, br fig 8. W. Burnham and myself. 

The whole sky was perfectly clear except a very 
faint bank of clouds to the weet of the tower looked 
at. The observations were as follows (Hn. standing 
for observations made by Holden; G for those 
made by Burnham) :— 

Th. 35m. The tower et ir to the naked eye. 
In the finder the spire is plainly seen. In the 
15in. the whole of the spire, ribs, dome, and many 
details well seen.— Hn. 

7h. 42m.: The tower disappears to the naked 
eye. In the finder and telescope everything still 


seen.— B. 
` 8h. Om. l6in.: The ribs on the cupola are gone. 


Hn. and B. 

Sh. 7m. Finder: The shape of the cupola is oon- 
fused and unoertain.— Hn. and B. 

Sh. 14m. Finder: Pretty much the same. 1öin.: 
The spire on top of the cupola is still plain. No 
one looking with the telescope would miss it.— 
ah. im. Iin.: Th spire 

. 17m. 16in. : The 

one.—lin. I still see it.— . 


Sh. 17m. Finder: All shape to the cupola is shows bad for the 100 to the inch theory, 


| all these, o.g. g and mirror, it is but about 70 to 


gone.— Hn. 

Sh. 21m. lóin.: Spire still. seen by averted 
vision, not well by direct. BB. 
Sh. 22m. Fi : The tower is a mere black 
apot. lóin.: Spire is much fainter.— B. 


%%% of the Cont: BAENA cue con ct for 
She communication:o ast Survey data from which 
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res are.pexived., 


on topof the cupola 
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Sh. 23m. 16in.: The spire is gone, except that I 
can see that the outline of the cupola ie not round. 


Sh. 25m. lbin.: Spire gone.—/3. 

8h. 26m. Finder: Tower gone.— Hn. 

Sh. 27m. Finder: Tower and cupola gone.—/3. 
8h. 27m. 15in.: Tower and cupola gone.— In. 
Sh. 29m. 15in.: Tower has lost all ahape.—B. 
Sh. 30m. 15in.: Tower gone.— B. 


lôin. : The cupola and tower oan be 
plainly seen as aj dusky cloud with’a certain shape, 
when the telescope is vibrated to and fro.— Hn. and 


8h. 37m. 15in.: Same.—J/n. aud 8. 

Sh. 43m. 15in.: The cupola and tower are seen 
even better than before. The horizon is clearer. 
There is no difficulty in seeing them when the 
telescope is moved, and they can just be seen by 


direct vision.—G. 
Sh. 44m. Same.—Za. and Bg. 
8h. 45m. Stop examination, as there seemed 


should have attributed the loss to haze at the 
horizon. Small stars 8-9 magnitude seen in finder. 
Fi must have had an altitude of not more than 


It appears to me that this confirmation of Her- 
schel's experiments is important and worth the 
attention of physicists. So far as I know, there is 
no satisfactory explanation of the action of the 
ordinary Night-glass, nor of the similar effect when 
large apertures are used. 

Washburn Observatory, Madison, May 1, 1881. 


100 TO THE INOH OF APERTURE. 


5 THINK that Mr. W. P. Dodge (letter 
24545, p. 475) has taken in too serious a sense a 

e that was used by me in a half-jocose manner 
—that of ‘‘setting optical theories at defiauce.” 
Certainly 


a well-known 26in. o. g. is about 400 for planetary 
observations; and I have had superlative views of 
Mars and Saturn with similar powers on compara- 
tively small instruments. My contention was that 
the atmosphere had copa ba ae 905 with 
magnifying power as the aperture of the telescope 
— within certain limits, of oourse—and this opinion 
I see no reason to abandon until I have had ocular 
demonstration to the contrary. But, at the same 
time, I do not wish to convey an impression that 
large apertures are therefore uselese—far from it ; 
because with equal powers the larger instrument 
will show the most, as we should expect. With 
regard to the magnification of star images Mr. D. 
is right, and I am wrong, the letter having been 
written when much for time, and therefore 
not read over again before posting. 
W. 8. Franks. 


[24566.]—My experience of high rs on 
telescopes, which may interest, is as follows. Several 
years ago, having a very 2¢in. Wray o.g. 
which performed very well with powers of 80 an 
125, I obtained a pair of lenses from good makers 
to construct a more powerful eyepiece. The field 
lens was jin. diameter, and Zin. focus, and eye- 
lens win. diameter, and zin. focus,.the thickness 
of both lenses being included in the focal length. 


. 


iece but little inferior in power to a single lens of 
hin: focus. 


good 
enough for it to be used to any advantage. This 


the inch, both as measured by the spot at the eye- 
piece, or, calculated by the old rule of dividing 
twice the product of the focal length of the lenses 
by their sum. Focal length of o.g. s, 23in., 
doin. ; 24in., 40in. ; 3jin., 46in. Calver mirror, 
in., all, certainly, of the best quality... pa 
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THE DAYLIGHT OOCULTATION OF 
o ALDEBARAN. 


24567. REFERRING to Mr. Peek’s remarks on 
the above subject, which appear in your last issue, 
I beg to remind him that it is of little use to have 
a sidereal chronometer rated by star transits so as 
to give the times of immersion and emersion within 
the decimal of a second, unless the times of immer- 
sion and emersion have been separately computed 
for the particular latitude and longitude of the 
place where the observation of the occultation is 
made, because the times, as calculated for 
not very remote from each other, or from — 
wich, vary very perceptibly. 

The ially- graphie method of computing 
occultations and solar eclipses is something more 
than a modification of the well-kpown graphic 
method of Mr. Penrose”: for, whereas by the 
latter method the times can seldom be calculated 
to within five minutes, by the former method the 
like results can be obtained to within thirty seconds. 

But let anyone make the attempt of working out 
an occultation or a solar eclipse on the “‘ partially- 

ic method,’’ and com the time occupied 
in obtaining the same results by Woolhouse’s or 
Shadwell’s method, and he will able to decide 
the question for himself. 
James Pearson, M.A., F.B.A.8. 
Fleetwood Vicarage, Aug. 1. 


THE SYDNEY REFRAOTOBR. 


(24568.J—I reap in your ‘‘ E. M.” No. 1061, 

457, some remarks from Mr. H. Sadler about 
the Sydney refractor I made, and I am able 
to give some more particulars from the letters 
of Mr. H. C. Russell, Government Astronomer, 
Sydney, which I inclose and beg you to print them 
in your esteemed paper, as I think they will be of 
some interest. 

The Sydney objective I supplied has 11ĝin. clear 
aperture and only 12ft. 6in. focal length. The focal 
length was limited by the size of the revolving dome 
of the Observatory. It is made of the H elian 
formula, and I supplied to Mr. H. C. Russell for 


erlin, zin., and I tried it as an eyepiece, and 
though the power was 1,200 the definition was all 
that could wished. Many times, in usin 


800 power, I have felt that 
one. Then I supplied Mr. Russell with another 
set of eyepieces up to 1,500 times, and he was very 
pleased with that set. Mr. Russell mentioned in 
another letter that the 7jin. is a Merz objective. 
Then Mr. Russell mentioned in the letter of 18th 
October, 1877, the following, about his testing the 
objective, that he could resolve a fine gratin 
(which is still in my possession), at 400ft. distan 
with his power of 200. This very fine grating is the 
same as my pupil, Mr. Mellor, at Wedel, utilised 
for sifting the diatoms. 2 
In the same letter of 18th October, Mr, Russell 


said: 

„In 1874 I disoovered a very fine black line 
along the edge of the white equatorial belt of 
Saturn. When I was in England I asked and no 
one had seen it; when I got to Washington I asked 
and they had not seen it. I looked myself throu 
the 26in. and I could not see it. Now this 
fine line almost exaotly touches the shadow of thé 
ring on Saturn, and a few nights ago I and another 
person saw both dark lines and shadow clearly, 
and the friend, whose eyes are sharper than mine, 
saw both divisions in the ring, as I have shown 
above; this, on the 10th of this month, when the 
plane of the ring almost passes through the earth.” 

There is one simple test that I have often used 
with the glass, that may be mentioned, with a 
power of about 90 in the eyepiece, it will show thé 
companion of Antares clearly separate from the 
large star.” Dr. Hugo Schroeder. „ 


PTRBOLOx. e 
N is a pleasure to reason with Mr. 

en, use his arguments, independently of the 
5 tone and Sent dented: e bere 
are expre are appare eo w SDA 
elapidation of the ae and ct, ea top dtn ie 
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case, towards mere controversial success. He com- |. 
pens (in letter 24555) that I have misquoted from 

is former letter the expression, You have not 
proved that some of the lime was not dispersed 
about the bead” . acid), and says “he 
never used any wo that such 
words ‘‘are a serious perversion of his meaning.“ 
Those of n Who have favoured us with 


. The cation and extraction of metals from 
their ores is a very different thing from the sys- 
tematic examination of the reactions of all inorganic 
bodies upon each other at red, golov, or white 
heats. The n 


we remember that the pans of an assay balance 
a reputable maker are guaranteed to turn w; 
O'lmgr. Why, then, should there be any greater 
danger to delicacy of analysis in using ö mgt. 
than in using 50mgr.? It would rather a 
that the constant use of large weights w , if 
anything, increase the friction on the fulcrum, and, 
therefore, any source of error. Besides as I have 
before stated, you can repeat the rapid results of 


method of blowpipe testing is not analysis at all 
i i F dase not separate constituents of 
words in question were quoted by me in my first 
letter from a private ical communication, 


then, at least as reasonable grounds for taking the 
with the objections of which Mr. Allen says in hi ul 


Mr. Allen says tho anhydrous system cannot 


average result as the correct one as ‘you would 
first letter “I fully e”; and I ore not | claim to detect as little as 0°5 per cent. of lime in a | have in adopting the result of one lon operation 
unnaturally considered that, havin adopted these | compound. That seems rather a vague illustration ; | ( rhaps occupying several days) of so ution, 
ch 8 0 * he no intention but I will tell him what he can do for himself with cipitation, filtering, washing, drying, &c., in tho 


of discarding the clothes in which they were 
dressed. But Iam sorry to observe that the suit 
Mr. Allen has now put on them fits worse than 
before, and looks as though it had been got in a 
hurry from Moses and Co.; for if it be true that 
** chemists 8 t lime to exist in a condition of 
solution in the clear portion of the bead” (of 
borio acid, which has been treated before the blow- 
pipe), they are i ga chimera, for the simple 
reason that lime is insoluble under such conditions, 
both in the bead itself, B. B., and in boiling water. 


am Sen Sana evy en coun phe to 

ma o view of the subject are of a cir- ; ; 
cular ddseription and an effeminate character. To bappily illustrated by another of his objections. I 
obtain a fine, square, masculine basis of logic we ’ quicklime, a blow- 


pr ele aooo pipe, and an assay balance, he will ascertain the 


wet way. 
On tko other hand, consider the immense ad- 
hang. of 2 e hundreds 0 
or quarter of a of wheat, acoom- cases where the operator can o y obtain a minu 
ed by a (com paratively) large quantity of com- | crystal or very small fragment, or a few filings of 
ined water. He can treat in this way an ordinary | the mineral, or jewel, or alloy to be analysed. 
healthy housefly, and then (on another bead) one W. A. Ross. 


which been poisoned on arsenical paper and 
ts of th EXAMINATION OF MINERALS 


observe the immense difference in res 
two flattened beads under a microscope. BEFOBE THE BLOWPIP E. 
[24570.]—No. 11. “Aw alkaline aluminous sili- 


cate, with large proportion of silica and alumina, 
very amall ditto soda, and a little lithia: greyi 
white, compact, very hard; ‘ prismatio cry ine 
structure (P) This description seems to tally with 
that of the bisilicate of Dana, and the ili 
cate”? of Dee Cloizeaux and Brooke and Miller 
called by the first and last ‘‘ spodumene” ; Nu 
French mineralogist triphane,“ and by Mohs 
‘* prismatischer 900 1 - 8 . SiO, 65-02 
Ak s 29:14, CaO 0:50, Li, O 5°47, NaaO 0 46, K,O 
0:14 (Rammelsberg). 

No. 12. Like the ve oa mia a ae p 
“ semitransparent translucent), with 
alumina than the RA Probably petalite 
SiO, 79'212, Al,Os 17-225, Li,O 6'761 = 102˙198 
Arf ved 


zon). 
: No. 13. “ Lepidolite,”’ of course: from urig 
a scale, called also Lithionglimmer”? (C. Gmelin.) 
SiO, 46:23, AlO, 14°14, FegQs 17:97, MgO 457, 
Li, O 4:21, K,O 4:90, F 8:10 = 100 (Gmelin). 

No. 14, stated by the analyst to be “ barite” or 
“‘heavyspar’’; but I can only say as regards the 
blowpipe reactions given, that I have found 
“‘ celestine ” (or Strontium sulphate) to behave in 
much the same way with these reagenta, i.e., to 
hold by its sulphuric acid with great tenacity” ; 
fragments, effervescing considerably at first — 
more with greater heat, but eventually declining 
to decompose into transparent balls and bubbles 
of SOs’’; but Col. Ross says this important re- 
action is afforded by no other mineral than 
barite ? 

No. 15. Barium carbonate, generally called 
“ witherite.’’ Mineralogist. 


it in a very short of time. He can obtain in a 
bead of boric acid B.B. white opaque balls of 
(apparently) calcium phospho-borate from the 
head of a i 


l: y ordinary logi 
the simplest and best way to sefute this statement, 


itate of calcium oxalate from the residual bead. 

I do not, then—and then only—will Mr. Allen 
believe that no lime exists “in a condition of solu- 
tion in the clear bead.” But sup I were, 
in that case, to say I was not satis ed with that 
proof. Suppose I were to insist on eva rating the 
water solution of boron trioxide to ness; to 
apply the residue to a fresh bead of pure borio acid 

ore the mowpipe ; to vesiculate it, and wave the 
hot vesicle in the 


same weight = divided by 70 = Le hence, the 


of the boot ” worthy of the worst days of the 
Vatican. Considering nothing more is claimed for 
oe orp pad A rom oat it is 5 5 
osis” assumed for the p o ning 
the undoubted facts of the combinin Top 
of hydrates and of gases, which (as Prof. Dewar 
i rr the other night at the Royal In- 
sti 


on the delicacy of his anhydrous methods is as little hydrogen; that there is no proof whatever of 

i arguing in a circle,” and as much | th 
“on the square, as the reliance of the chemist 
upon his wet methods. 


I certainly ‘‘appeal to chemists,” as Mr. Allen 
states, but it is to give my new methods a fair 
Practical trial, which their knowledge of chemistry 
enables them to do better than others, and not to 
test anhydrous results only by those of water solu- 
tions of acids, &c., with which they have as little 
to do as the attraction of gravitation has with <‘ the 
man in the moon.“ 

Far from asking Mr. Allen to “abandon his pro- 
cesses ” for these, or to ‘‘ replace ” with the latter 
the accepted wet methods of the chemist,” I am 
sure your readers are aware, if he is not, that all I 
ask him to do is to study also anhydrous analysis 
(not the old blowpipe methods of testin minerals 
with Ko.) as a newly- discovered branch of 
that beautiful and glorious ‘science of which he is, 
since the publication of his classical work on “ Or- 
ganic Analysis,“ one of the moat distinguished 
professors. I would, in fact, call his attention to 
some far-sighted remarks on the subject in the 
Chemical Review tor J uly, 1884, written (as I be- 
lieve) by one of the best analystsin England, Mr. J. 
A. Wanklyn, in a review of my last published work 
on the blowpipe :—‘‘ Has it ever struck any of our 
readers that chemistry as at present understood 


probably from the plaster of the ceiling) contained 
the very bead which he had chemically decided 
3 lime. Of course I would not thus 


THE OTTO BICYOLE—TO MR. BOYS, 
“ANTARES,” AND OTHERS. 


Pub to look over last year’s 
% E. M. s“ a few days ago, I came on several letters 
on the Otto Bicycle, and am seriously thinking of 
getting one; but as there is no chance of seeing 
one out here before buying, I should like some 
advice from riders of the machine.. What opinion 
has Antares ’’ now got of the Otto after a year's 
riding? At present I ride a 60in. ordinary bicycle, 
but the roads here are mostly too rough for it to be 
a pleasure to take long rides on it. Has the sug- 
gestion of having central gearing on the Otto, with 
chain instead of band, been carried out, and is it 
any improvement ? Í am afraid the rubber on 
bands would not last very long in this climate. 
Would it be necessary to have a stock of spa 
bands for this part of the world? Any advice 
would be very welcome to 

A South Australian Bicyolist, 


every trustworthy work on chemistry commences 
by stating) that chemists have hitherto, with the 
means at their disposal, been unable to decom pose 
metals into any simpler forme—considering all this, 
I leave it to your scientific readers to decide 
whether alleged opaa facts, capable of such 
facile experimen etermination, can be logically 
provea or disproved by the application to them of 

ypothetical theories established upon un- 
doubted phenomena of matter under almost entirely 
different conditions of existence. 

Perhaps, as Mr. Allen is so solicitous to show 
your readers the extreme delicacy of his “wet” 
methods of analysis, he will explain how it hap- 
pened that the thousands of 3 chemical 
analyses of oigar- ashes never detected lithia in 
them until the spectroscope exhibited it there in 
sg quantity. 75 ere AMATEUR LENS GRINDING. 

en Mir. Allen accuses me of “ persisting ’’ in 2 interes : article 
only using small quantities of material for pyro- eit eo of July 7 8 lens 
logical analysis, it is evident he has of late given up : d as it d ne ork, and not 
reading as well as contributing to the Enciisq making. and as it seemed very al by” 
MECHANIO, otherwise he would havo seen by some 2 FERT oig x ya — pale 
late articles and illustrations of apparatus in that time, it struck me that there were many besides 
per that I have devised “the aluminium open lathe-owners who might like to do the same. I at 
with all its far reaching speculations and its splendid | furnace” to be worked with the oxyhydrogen once began to scheme a machine that should, Ist 
e esulta, is after all a mere fragment ? .. blowpipe for this very purpose, and there is a do all the work necessary, 2nd, that could be fixed 
et this bold a epecimen of it (made by Johnson and Matthey) oi an ordi table, 3rd. that should not be ex- 
pia: = | exhibits at tho“ er a OB Pci tee pensive, and 1 now send the result. The base Ais 
ion of n platinum crucible” on OWS ; cram the corner 
e is not yet thoroughly acquainted with the matter, 515 n i end omi o tiff per te table is 
for these reactions cannot be produced in that. 5 BVV E 


referable ; but any one may be made stiff enough 

The last unanswered objection of Mr. Allen to y means of a prop or two. Now, "oppos e 

the anhydrous system of analysis now left is that machine cramped, and we wish to start work. The 

milli end of acord is made fast to a spring attached to 

eye F (spring not shown), the other end is brought 

up on far side of machine over wheel C, and dowa 

on the near side to within about 15in. from the 

floor; a stirrup or arrangement somewhat like a 

lathe-treadle being provided for foot to rest E 
then, on treading downwards, the spindle 


ey exist 
dissolved in water. If we could find a solvent 
which, instead of, like water, boiling in an open 
vessel at 212° Fahr., required to be heated, say to 
600° or 1000° Fahr. before boiling, and could we 
dissolve bodies in it before letting them act upon 
each other, it is possible, or rather robable, that 
we might have much, very much, both 

to unlearn. Still more, did we take the pains 
to stacy the mutual reactions of bodies when 
igues » not by water but by intense heat, we 
0 


find ourselves introduced into a new world. use of the balance and in mine, especially when 
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and continue revolving till stopped by | the merit of having constructed tide-tables, which 

friction ; but before it stupe another tread may be rofessed to show the true times of high water at 

i the spindle kept revolving (this is | London Bridge for every day in the year A.D. 

i t). The| 1683. His attention had been turned to the sub- 

speed may be altered by removing wheel C and | ject from his having frequently occasion to go to 
tting a larger in its place, which can be done in | Greenwich by water. 

a minute. This arrangement is better than a To Sir Isaac Newton, however, belongs the glory 
crank motion, as the length and frequency of treads | of discovering and expounding the true theory of 
may be varied, and jhe foot need not follow the | the tides. His theory explained with singular 
treadle, as when the oot is removed the stirrup or felicity all the prominent circumstances attending 
treadle will remain still, and yet the spindle keep them—the difference of spring and neap tides with 
running. the effect of the moons and sun’s declination 

To cut the gauges, screw & piece of board on to | and ip It was about this time, also, that 
faceplate G, face it true, screw on some sheet brass, | the yal Society of England and the Academy of 
and turn out to required radius, using rest H to 
support the tool. Next remove H, take off face- 
plate, and screw on chuck I; then, having some 

feces of brass cut off, fix them one by one on 
chuck I by mesns of the screws, and turn ends to 
nit chuck J. (This is done to save time afterwards 
as when once fitted in J they will ran true without 
trouble.) Next take off I, screw it on J, and turn 
ends to gauge as at K, then proceed as in descrip- 
tion given aly 17. For large lenses the apparatus 


tions, and in A D. 740 prizes were offered for the 
best treatises on the whole N The treatises 
selected were those oontributed 7 

bert, and Bernoulli, and thatof Bernoulli contained 
a table for computing the times of high water, 


in M and run cff faceplate by means 


tin 
In ap. 1774 Laplace took up the subject. 
en box i bert 


Availing himself 

in the theory of bydro-dynamics, he attempted to 
deduce from the equations of motion of fluids, the 

fixed on spindle, as shown in ion at N, where e tides. The integra- 

P is grindstone, fixed by screwing between cheeks Q. 


tion of these equations, however, presents 
Mareham-le-Fen, Boston. 8. Beeching. i i 


great 
difficulties, even in the case in which the depth of 
ocean is assumed to be constant, and the solid 


JHE HISTORY OF THE TIDAL 
PROBLEM.—II. 


(Continued). 


lace reco 
indirect oo ‘deration—viz.: “‘ That the state o 
any system in which the primitive conditions 
have disappeared, throug the resistance 
(24573.]— Wats, in A D. 1666, in his letters to which its motion encounters, 18 odical 
Mr. Boyle, derives the phenomena ol the tides from | with the forces which act upon. it.’ 
that it is the common ceutre of | he concludes that if the system 18 disturbed by a 
gravity of the moon and earth, which describes an iodio force, expressed by 4 series. of cosines of 
orbit round the sun while they revolve about this variable angles, the height of the tide is represen 
common centre. He, however, appears to have by a similar series, in which the periods and 
conjectured the principle of gravitation, though it | ments are the same, but the epochs and coefficients 
is scarcely clear that he understood how the tides | aro diff 
used by its action. These letters are pub- 
lished in his works, and in the Philosop ical | arbitrary, conga the peri 
263. The attention of Laplace, however, does not appear 
to have been directed i 
ch | tables, for predicting the time and height of high 
water at any port, which is the truest test of the 
value of any theory. 
uery, ‘‘ How two bodies, which have no tie, can 
ve a common centre of gravity ? Wallis says, 
46 It is harder to show how they have, than that 
they have it. 
somewhat equivalent to a tie, though we sce it not 
yet by the effects we know. - + » ° As to the 
present case, how the earth and moon are con” 
nected I will not undertake to show, nor is it 
to my purpose; but that there is some - 
what which does connect them, as much as what 
connects the loadstone and iron which it draws, is 
doubt to those who allow them to be carried 


summits of the great wave which carries high 
water from shore to shore. By Sir John Lubbock 
careful comparison was made between theory 


philosopher did not attempt to account for. 
The tide tables first put into circulation for the 


Ebb of the Sea; but it must be admitted that his 
i port of Liverpool were those oF! 


views on this ranch of science were not charac- 
terised by the accuracy which marked his other in- 
vestigations, for he conceives the phenomena of the 
tides to have been attributed to the moon by 
common but unsupported conjecture.” 

To John Flamstead, who was the first Astronomer 
Royal at Greenwich Observatory, must be ascribed 


and contained the times of high water, but not the 
heights. Subsequently, however, the heights were 
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inserted; but the principles of the method have 


In the Encyclopaedia Metropolitana there is a 
treatise on tides and waves, which is most valuable 
as showing the theoretical basis on which the 
the tides must rest. The author is 

ir George Airy, the late Astronomer Royal. 
It discovers a ready means of disentangling some 
of the complica presented b the distribution of 
the times of high water in different places, and 
forming a sure foundation for the 5 esti- 

i of the whole amount of 
retardation, when the times of spring and neap 
tides are better known, for all parts of the sea. 

James Pearson, M A., F. R. A. S. 

Fleetwood, July 30th. 

(To be continued.) 


GRINDING TOOLS FOR HAYDON’S 
. OUTTER-BAB. 


24574.) —WITH, re to the letter No. 24492, 
published in 4e E. M.” 17th ult., the part which 
deals with the division of the angles, and also the 
section where Mr. Atkinson speaks about advancing 
the tool, is not very explicit ; 80 if he kindly takes 

in them more fully, then I 


that the intersection of the lines which bound the 
angles with the 3 lines will girs the beights 
at which the too 


angles, and also in getting 
the heights at which the tool must be held to have 
a certain cutting edge. I mean to 
the intersection of the boundary line of the angle 
say, Wi — with the corresponding parallel line 
give you the edge 80° to the tool ? , 

in, further down, the practical example he 
has taken to show the ap lication of hisinstructions 
is, I am afraid to say, n0 very clear. In the draw- 
ing I could not find any x, eo I could not under- 
Moreover, where he speaks of ad- 
vancing the tool be does not say whether to advance 
it laterally or vertically, for vancing it in either 


the 

ity if these points are left unexplained ; #0 if 
fir. Atkinson kindly takes the trouble to take 
another example, an explain the details of his in- 
structions more fully, then I shall be highly ae ag 


THE NEW ZEALAND RAILWAYS 3ft. 
6in. GAUGE—TH EIR PROGRESS AND 
RESULTS FOR 1884—THEIR LOCOMO- 
TIVE PRAOTIOCE, AND NEW DEPAR- 
TURES IN THAT DEPARTMENT. 


(24575.)—I REGRET that illness in the first in- 
stance, and subsequently my recent visit to England, 
should have compelled me to suspend my contri- 
butions on the subject of the New Zealand railways. 
I hope to be more regular in future. i 
The year 1884 has been of a somewhat mixed 
character as regards its results in connection with the 
railways of New Zealand. The gross receipts were 
er than those of any 894720 ere 
£961,304 as com d with £953,347 for 882-3 ant 
£892,026 for 188 2. But in the first place, as this 
was the yield of 1,395 working miles, as against 
1,358 and 1,319 respectively, it does not represent 
so good a result roportionately to mileage, and, 
secondly, the working expenses absorbed 68°2 per 
88 zoon , as against 52:1 and 
e net profit showed & 
material diminution a8 com with that of 
preceding years. The falling off was due to im- 
pruđent reductions in the tariff of freights made in 
compliance with outside political pressure, and in 
flat defiance of the earnest warnings of all capable 
couneellors. The consequence has been that 
although the traffic has increased, so much more 
work has been done for so much less pay, and the 
to such a formidable extent 


rates was resented, and ministers have pee in ex- 
ormer too 

concession to row outside pressure. 
i 72,644 passengers were con- 
040 tons of cargo, 686,287 cattle, 
359,896 parcels, &o. The work 


veyed, 1,700, 
sheep, &., and 


222 a acta 


500 


motives 218 


Ute 
engines, the latter including 4 ‘‘ Fell” and 30 


“ Fairlie ’’ engines,“ double“ and “‘single-boiler’’), 
waggons. 


engines added during the year have been 
Soribed former 
have six coupled wheels 3ft. 6in. in 


450 passenger coaches, and 7,076 goods 
The employés numbered 4,839 persons. 
The new 
mostly of the “J” class, d 
articles. Th 


in 


goods. In- 


deed, the majority of trains are mixed, and 


travel. at a slow rate of speed. The 
(or so-called ‘‘ exprens ” 
church 


h” 


occasionally taken yt 

quoa in one of my 
oing very good work on this duty. As a more 

recent illustration I might name the run fro 


Studholme Junction to Oamaru over many gradients 


The express service is ordinaril 
-engines (American) 


. 
tions of 


leparture, } 

sirable by the fact that an important line under- 
taken by a private company, but really an essential 
portion of the North Island Trunk line—no other 
than the first 80 miles northward from Wellington 

the capia. of the colony—was about to be equipped 
with locomotive stock of a more powerful type 
than any yet in use on the Government lines with 
which it will connect. It was deemed advisable if 


possible to agree upon one type of new engine, 
ace 


and 20 a N KOK pis we 1 
pany’s engineer . H. P. Higginson, M. I. C. E. 
on the ane baad, and the chief ment anale 


on the other, including Mr. J. Blacket, M. I. C. E., 
engineer - in- chief; Mr. J. P. Maxwell, A. M. I. C. E.; 
and the locomotive superintendent, Mr. Allison 
Smith, M. I. M. E., with the result that a new class 
of engine was agreed upon, and twelve were ordered 
forthwith. 

The new engines will be, in point of fact, a more 
powerful combination of the “J” and “K” 


trains between Christ- 
and Dunedin, which I have before described, 
and which may be said to be slow expresses for 140 
miles, and fast stopping-trains for 90 miles, are 
ese engines. In fact, I 
letters, instances of their 
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done comprised 66,316,931 ‘‘ton-miles,”’ at rate of 
working equivalent to 2°15d. per ton-mile. The 
rolling-stock for 1884 stood as follows :—Loco- 
45 tender engines and 173 tank- 


is to say, they were worked on train services which 
only offered light and inadequate loads, and they 
were not worked expansively enough. So, naturally, 
they did not show to advantage in the compare 
of tabulated results; and when heavier | were 
available, these were handed over to other engines. 
Therefore it is that I deem the double Fairlies 
rather hardly used in N.Z., and I should much 
like to see some of the twelve-wheeled class double 
six-coupled) tried on some of the heavy train 
services on the southern railways of this colony. 
But I fear that is not very probable. 

The latest return of locomotive work seems to me 
to strengthen my oontention that the double 
Fairlies are capable of giving much better results 
than many suppose. On the Hurunui-Oamaru 
section of the Southern Trunk Line, thirteen engines 
of the J.“ class (above described) took an average 
tonnage of 125°63 per train mile: four of the M.” 
class (cylinders 13 by 20, six-coupled wheels, 
3ft. Gin. diameter, 28 tons adhesion weight) took 
104°87 tons per train mile, ata ve cost per 
ton mile of 0:082d for Class J, and of 0°083d for 
Class M. The one double Fairlie running on that 
section (having cylinders 9 by 16; eight wheels 
3ft. 3in., double four-coupled; adhesion weight 
24 tons) took 124'10 tons per train mile at a cost of 
only 0:075d per ton mile. These figures speak for 
themselves. | , ; 

I may mention, before concluding this rather 
long letter, that another freeh of locomotive 
has been introduced by the Wellington and Mana- 
watu Railway Company, already referred to. It 
is a ten-wheeled engine, having leading and 
trailing Bissell bogies, six coupled 3ft. wheels (the 
middle pair unflanged), and cylinders 12ft. x 18ft. 
This engine was designed by Mr. inson 
engineer of the line. Five of these, built by 
Messrs. Manning and Wardle, have already been 
imported, and are now emplo in construction 
work. They are doing exceedingly well, and are 
likely to prove one of the most useful classes we 
have out here. I bad a run with one a few days 
ago, and found it showing excellent results. 

O. Rous Marten, F. R. G. 8. 
Wellington, N. Z., June 19th. 


RAILWAT- SIGNAL RETURNS. 


124576.]J— Mn. C. E. STRETTON, or any one who 
knows, would render a service by explaining or b 
inducing the Board of Trade to explain, throu 
the medium of the ENGLISH o, what is the 
scope and meaning of the formula at the head of 
the returns the companies are required to fill up. 
At present each company is left to interpret the 
directions in any way it Ines „and, doubtless, each 
prefers to make its statements look as favourable as 


classes ; or, perhaps, it would be more convenient | Possible 
e 


to consider them asa development of the latter. 
That is to say, if we take latter with their 
leading and trailing two-wheel bogies, their four 
coupled 4ft. driving-wheels, and their 12 x 20 
cylinder, and if we insert between the two pairs of 
4ft. drivers a third pair of like diameter, but un- 
flanged, and if we add 3in. to the cylinder diameter, 
making it 16in., still keeping a . stroke, and if 
further we give it proportionately increased boiler 
power, and a general English construction as to 
material and exterior, retaining the eight- wheeled 
double bogie tender, then we shall practically have 
the new type of New Zealand r engine. 
To sum up its characteristics it will be a ten- 
wheeled engine, six wheels coupled with leading 
and trailing Bissell bogies, and the following prin- 
_ cipal dimensions: Cylinders—diameter 1bin., stroke, 
in.; coupled wheels, 4ft.; bogie wheels, 2ft.; 
neve surface about 950 sq. ft.; weight on six 
coupled wheels, about 24 tons; on bogies, about 10 
or 11 tons; total weight, 34 to 35 tons; tender 
about 15 tons. These engines are expected to take 
heavy loads ou moderate gradients easily at a speed 
of 45 miles an hour, and to pull the through ex- 
presses, in the long banks of 1 in 50 near Dunedin, 
without needing pilots. 
Orders have also been sent to England for the 
construction of ten goods engines of the Con- 
_ solidation’’ class, with eight-coupled wheels, 3ft; 
diameter (the second and third pairs unflanged), 
leading Bissell bogie and ets 15 by 18. The six 
American-built engines of this description received 
some years ago from the Baldwin works have shown 


v results so far ; but while this type 
will be adhered to for heavy goods traffic, the 
English à pomiatraction will be preferred, owing to its 
gapemority fly as regards the materials used for 
the tubes, 8, and wheels. : 


-, Lam still unconvinced that Mr. Fairlie’s double- 
boiler engines have had a full and Zair a 


strong st the stil 
stronger adverse influences created by their having 
deen employed under conditions never contem- 
: plated by their inventor, and eminently unfavear- 
Able 80 the. development of their full power, That 


First, as to the heading, ‘‘ Number of cases in 
which any passenger line is connected with or 
croseed on the level by ‘any passenger line.’ ” This 
would be much clearer if it read any ger 
line or passenger siding ’ so as to make the figures 
include the numerous r sidings at the great 
terminal stations the crossovers and engine 
sidings leading therefrom, also the si 
at the larger intermediate stations. Tbis would, no 
doubt, increase the number of cases immensely, and 
in doing so would afford a means of ascertaining to 
what extent interlocking had been adopted at these 
large stations. . 
ought to be given as to whether a 

ger loop line should be computed as one 
or two cases (I should say two cases) ; also, whether 
an ordinary double junction should be reckoned as 
one, two, or three cases. 

Probably a great proportion of the “sidings”’ 
mentioned in the re are passenger sidings; and 
as catches are generally inadmissible on pas- 
senger sidings, it is misleading (as Mr. Stretton’s 
letter, No. 24498, in your last issue shows) to in- 
clude these among those sidings for which safety 
points are ‘‘ requisite.” . 

Goods lines and goods sidings should be included 
in one column, and the column for number of 
safety ts should refer to these only. ; , 

Are *‘ runaway catches to be included in the 
return? If so, where? 

There are several other points which require 
elucidation, but my letter is getting too lengthy. 

Coral. 


THE PENISTONE ACCIDENT. 


[24577.]—I Have read with surprise and regret 
in the ester papers that the action, Wood- 
. 8. and L. Ry. Co. re Penistone 
Accident, has failed. Here was a case. where 
persons were killed in consequence. of the nes 
glect ”.of the company to provide proper brak 
yet the jury do not give a verdict for plaintiff, 75 
is & very serious matter for all railway passengers, 
because it proves that companies can run their 
trains just as they like, =e persons are killed 


no Samega can be obtained. 

I should like to ask the opinions of your rail wa 
correspondents on the mat ter — what do they thi 
of the. verdict? Perhaps they will go further ah 


-Tam 


. 


tell us what is negligencv, because to my mind 
if such a case as this does not come that 
head, there never was one that does. . 

Here we have twenty-four persons killed and 


sixty-two injured through neglect to have a 

brake, and the company gets off without paying s 

penny! Justice, where art thou ? cles 
Traveller. 


RAILWAY BRAKES. 


[24678.)—Wovutp Meteor,“ or any of you 
other able railway dents, explain the 
working of the Act of June, 1878, so far as it re- 
lates to brake failures? The Act says the com- 

ies are liable to a fine of £50 if they make a 
alse return. Now, it seems the last returns come 
under this head. The secretary of the Railway 
Society has pointed this out to the Board of 
but they don’t put the Act in action. What 
want to know is what steps are necessary to be 
taken to put the Act in force? | 

Anxious to Know. 


FAILURES OF BRAEBS. 


(24579.]—Larety there have been a large 
number of these failures of brakes, but I notis 
they have not been mentioned in your journal. 

On 23rd June, the 12.55 Midland express from 
Bradford to London was delayed at Manningham 
in consequence of a vacuum-brake failure. The 
brake in question was not the old “leak off, but 
the new ball valve system. ar 

On Monday, 6th July, the Midland train fro 
London at 6.10 a.m. broke couplings in no les 
than three places when vacuum brake 


stopping ; 
>| was of two kinda, tho ball valve ” and the leak- 


away, and as the two don’t work well in one 
train, there were fearful jerks, and the break-loose 
followed. al 

On 7th July, the 6.10 a.m. train from St, Pancess 
was fitted with leak off’? and ‘ball valve” 
brakes; the ball valve would not come off, and 
pers woe delays at Mill Hill, St. Alban’s, and 


arpenden. 1 9 15 
Another serious delay was caused by the vacuum 
brake last week, and the cause is clearly put for- 
ward in the letter of a passenger to a newspaper a 
follows: 3 
“ Sre,—I think I have a right to complain ols 
long delay to a Midland Scotch express on Friday 
last, July 24th. I left London by the yin dg (as 
a rule, this train is worked with an air b ), but 
by great neglect on the night in question, a wrong 
engine, 1,328, with vacuam brake, was provided. 
Two or miles after we got past Leicester we 
came to a stop, the vacuum brake was ‘sti 
on the wheels of the front van, and the w 
were red hot; all the luggage had to be got out 
and put in another van they got from Leicester. 
This bothering vacuum brake caused the train and 
myself to be delayed actually one hour and twelre 
minutes. They surely ought not to use a vacuum 
brake on trains like the 9.15, the most importanf on 
the line. DISGUSTED PASSENGER. 


I nee last week that the Engineer, with reference 
to failures, remarke that they are recorded in 
columns, as they find no place in the Board of Trade 
Returns. Surely this shows in a very true light 
the incorrect way in which the returns are made 
out. ey 

21 


COMPOUND LOCOMOTIVES. J 


[24580..—I was glad to observe the letter d 
„Kappa Saja calling attention to the vey 
unsatisfactory performances of the above engines. 
More cularly would I oorroborate your oof- 
respondent as to their deficiency in speed pow@. 
It will, I think, be readily admitted that | 
which have such great difficulty in running 
speeds are 0 5 Pegs 5 Fa ah 4 
especially w rate of 8 is 80 as 0 
the L. and N.W. I will endeavour to obtain soui 
details of the fuel burnt by these engines shortly; 
but I have good reason for believing that, taken as 
a whole, the compounds consume as much as the 
Precedents, if not slightly more. Considering the 
high pressure at which the compounds work, thi 
result is the more disappointing. ... à 
d. D: 

SPEED OF AMERICAN TRATES, 
[24581.]—WHILE the speed of Pagi trains 
being discussed in your paper, may I bring before 
our notice a very remarkable ruu made on July 
th last, on the New York West Shore and Buffalo 
alpay ies East Buffalo Junction to Frank- 
fort, N.Y. 7 f 

The train in question was a ial, consisting of 
a West Shore baggage car, the W.S. General Mans- 
ger’s car, and a Baltimore and Ohio car, the 
weight, including engine, 292,5001b. The 
distance from E. gion to Prani ort is 201:7 milh, 
and this distance, including stops, was run 
exactly four. howe. Deducting the 39 minutes 
ccoupied by stops, and partial stops,, wage S 
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rumning time of 201 minutes for the 2177 Corpa of Engineers; assistantes 
miles, or an average speed of 602 miles i p d Davis, 14th United States Intantrys 
r hour, The worst grade encountered was i Bernard R. Green, civil engineer ; 

dit. to the mile, from Oneida Castle east for seven ; wh mechanic, P. H. McLaughlin. 

miles. Two engines were employed in this ran— al | laid upon bed of foundation, July 4th, 1848. Firm 
Engine 45, Charles Smith, engineer, from East 
Buffalo to Newark, 93 4 miles; and Engine 60, 
Martin Pearce, engineer, from Newark to Frank- 
fort, 108 3 miles. Both these engines are of the 
West Shore class B, having outside cylinders, 
tour coupled wheels, and a loading four-wheeled 


d | Cap-stone set December 6th, 
mission at setting of capstone : Chester A. Arthur, 


truck. They were built b Rogers, of Paterson, trial. monument was built from the height of 150ft. to 
N.Y., from the designs 9 the late Mr. Howard y 555ft. of marble, from the quaraies of the Beaver 
Fry. The leading dimensions are : — inary Dam Marble Company, Baltimore County, Md, 


| Hugh Sisson, president, between the dates of 

August 21st, 1880, and November 14th, 1884.” 
John Wood, D.D.S., L. D. S., Ed. & I. 

Dumfries, Aug. 3. 


truck wheels, 21t. din. dia.; crs. of cyls. apart, 
oft. bin.; mean diam. of boiler (straight top), 
Akt. 8in.: length of barrel, 10 ft. 7in.; thickness of | it i 
sheets (Otis steel), œin. ; height of c.l. of boiler 


from rail, 7ft. ğin. ; insido firebox, length, Pharmakeutikos. 


6ft. 10zin.; inside firebox, width at bottom BAP 

At. 10}in.; mean height, 6ft. ljin. ; number of HIGH CR MNEYS. of LXT ; ‘ 
flues, 188; diam. ext., 2in. ; h.s. of flues, 1,084 G I [24585.]—I aun this question is again cropping 
sq. ft.; h.s. of firebox, 128 sq. ft.; total, 1,21 [24584.]—IN the ENOLIBSH MECHANIC of July 31st, | up in your , and one contributor actually asys 
sq. ft. Smoke box (extended), 4ft. 1Iin. diam. ; | under the head of © Useful and Scientific Notes,” that he easily obtains calcium. I send you " 
smoke box, length, 6ft. 2in. Fuel, bituminous coal ; | the pagi h on High Chimneys” gives the culars of a 3 invented in the Uni tee 
weight in w.o. on drivers, 62,5001b.; weight in| height o the huge one at Messrs. Gynsend's | by Mr. F. J. Seymour. His formula is substan- 


wo on truck, 32, 000Ib.; total, 94,5001b. Weight 
of tender loaded, 2 max. capacity, 64,00ulb. Engine 
fitted with Westinghouse brakes on drivers and 
tender truck wheels. 

Referring to letter 24526, p. 455, it may perhaps par 
put L. N. Wes“ miud at rest to know tbat 444 (except. hydrocarbon gas when used) to be inti- 
miles without atop was actually made on the P.R.R. |i mately mixed together by ding under heavy 
from Jersey City to Pittsburgh. | ti hington rollers. It has been found that the 
Yankee Loco. |W peculiar to America carry 06 aluminium are 

i composed of silica an umina in about egt 

proportion—viz., on average 60 per cent. aluminas 
and 45 per cent. silica, the balance of parts being 


Chemical Works, Glasgow (468ft. from the founda- 


tially as follows: Zinc ore 100 parts, kaolin 50 parts; 
tion), and on to say that it is the loftiest 


carbon either as anthracite coal or its equivalent in 


LIST OF TRAINS—OORREOTIONS AND 
ADDITIONS. i . 
(24582. | G. N. R.—. alumina and silica as found in the natural earths: ® 


No. 2 should be 294, not 29} miles. The rest is 


correct. 
5. Stations omitted should be Retford and 
Doncaster. 
6. Finsbury and Peterboro .. 733, 84, 5221 
8. Huntingdon and Finsbury 56}, 63, 637 io 
14, Finsbury and Peterboro .. 73 86, 6183 592 ft., or 124ft. more than Townsend's chimney. It 
20. Finsbury and Peterboro .. 734, 87, 50 is without doubt the highest building in the world 
Additions. — . | and to some of the readers of the ENGLISH 
King’s-cross—Grantham.. 103}, 126, 50 r Mecano the following may not be without 


1 Man. aud Shaft. ex. | tetke buildi ˖ : 
; The building of the Wachin National 
ene fe S ego Ot 
Peterboro— Finsbury .... 73%, 88, 508 ay, December 6, 1884, by the nninfum. Thei ` 
-r Rech Maa. express) ei hin national mo al of amie shape in 
Express mileage over 50, not including trains 
running on Sundays or special days— 


7 
44lft. and 452ft. Strasburg any process analogous to the general method of 
send’s chimne stand equal at 468ft. Frem founda- 


in any way analogous to thə common methods 
treatiog ores. The method herein described con- 
sists mainly in the use of zino ore of the calamine or 
carbonate order with kaolin or earths carry 


vidual sums not to exceed on f | greater specific gravity than the other, that when 


Great Northern Railway. . 2,472 N N : : 
; i 3 Justice Marshall was the first president of the asso- mixed in proper proportion and subjected to beat 
12 if . 1 527 ciation. In 1847 the mollections footed up only | under conditions as hereinafter e lained, the one 


87,000 dollars. With this sum it was dete 
to begin the work. On the 4th July, 1848, the 
corner stone of the monument was laid; in 1854 the 
funds of the National Monument Socie amount- 
ing to 230,000 dollars, were exhausted. The monu- 
ment had then reached 2 height of 170ft., including 
the foundation, and during the succeeding 24 years 
only 4ft. were added. On August 22, 1876, Con- 
assed an Act creating & joint commission for 
continuance and completion of the monument, 


Great Western Railway . 499 
Manchester, Sheffield and L. Ry. 360 
North-Eastern eves 6 „ „44446 443 


posit of alumina in all the rocks and earths is found 
in such sublimated condition as to approach more 


L.N.W.B.— 


Willesden—Leighton, 35, 42, 50, 1 Birmingham 
express. No. 2 runs on Sundays only. 5 
.A. P. 


A quantity of kaolin p 
crucible (showing 40 per cent. alumina by ori 
; the | analysis) will before the silica is caleined have 
old shaft, it was the | entirely disappeared, 85 that no trace 18 found by 
foundation by placing under it an additional mass the same ysis as the one preceding its being 
ject ; but probably the man who could provide us | of cement concrete to & id 85 of 12ft. 4in. This | placed under heat. 
pean ag sany and oc remedy would earn the mass was extended 23ft. gar ha oia get 
anks of the multitude, just as much as some of e Wag 0 k 0 g 
5 5 ee reget especially if he gave hi tal alumina Projet pe entro cr ogee that = 
covery freely to . ntire crust parth 
royalty. ate the: Worl saa: one 5 top of and | j aluminous deposit. There are certain localities and 
"According to the Chemist and Druggist, salicylic 80,378 tons, or a mean pressule of over five tons to spe 
the square foot. A slight deflection of the axis of 
the shaft of the old structure was corrected, and 
; the total settlement of the completed shaft has been | pose 
may prefer to make it for themselves. Dissolve | br lin., i in. occurred durin the under- 


two drachms each of salicylic acid and common | pinning. 3 d ! vanes”: À 
yellow resin in six drachms of sulphuric ether, and | shaft from the floor is . 4in. ; eae delivering it either in the conditier 


int the solution over belladonna or opi Taster | higher than the spire of the great cathedral a eae : ; N oy 
apt i ae tare dries 8 Cologne, Gerne The present foundations are Distillation under heat oarried up to that degree 
which will liberate the mineral contained in the kaolin 


on swan’s-down. The mixture dries almost 361 at d Aki te height f 
“gin. deep, making an aggregs rom 
P» g ` p or other ores in vapours, conducting the vapours 


NEW REMEDIES FOR CORNS. 
[24583.]—CoRNs are not exactly a scientific sub- 


Many inquiries have been made attempting to 
de from what source the great deposit of 
may be used to advantage in its reduction and: con 


taneously, and the plaster is then ready for A 
cutting ap me suitable sizes for corns. Consider- | the foundation bed of 5921. The base of the obe- 


ing that the whole does not cost more than three or lisk is 50 ft. Izin, equare, the walls 16 ft. Tin. thick, | i a 
dour shillings nd that several thousand and at the 600ft. mark, where the top | condensation automatically down out into 


begins, 34ft. 51in. square, and 18in. thick. The 
| amounts expended for the monument to the date 


yard, à 
plasters may be made out E ae quantity, itis cheap. 
plaster can be. endured, something of the nature of : llows :. By the 


quantity of any of the following solutions: Sali- 
cylic acid and extract cannabis indica dissolved in 


ether ; or, extract bis indica, one-half drachm, number from one to hundred. retorts, cack 
dissolved in two drachma ot liquor tame; or, a ing : | of whieh will reeeive for one charge about er 
saturated solution of iodine, or iodide of potash, in s Chinf engineer and i Thomas of. the above mixture. „The retorts may: 
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plumbago, preferably of steel of such temper as 
will not fuse under 74,000 deg. F. These retorts 
are coated on their inner surface with a 
material, preferably quicklime and borax in equal 
proportion held in solution of that degree of 
plasticity that the coating may be uniformly laid 
upon the inner surface. The retorts are, inside 
dimensions 36in. long, 12in. diameter, with sides, 
gin. thick. They are set vertical in a furnace 
chamber separated by about 4in. from contact 
with any other of the same series; the chamber 
to be heated preferably by gas to insure 
great uniformity of heat, which should be 
carried continuously at about 2,500 deg. F. The 
degree of heat applied and the uniformity with 
which it is conducted will determine the length of 
time needed to effect complete reduction of the ores. 
Properly handled, the furnace should make two 
charges in 24 to 30 hours. The retorts are so 
arranged that access may be had to the contents at 
the bottom for a two-fold purpose—one to reach 
and remove the ashes and cinders occasioned by 
the reduction, and also to obtain any metallic 
deposit resulting from the action of the heat and 
fluxes ; the other purpose, to be enabled at any 
time to project hydrocarbon gas into the retorts and 
through the contents, thereby giving direction to the 
vapours liberated into the condensing chamber, 
making one of the essential conditions of having 
under control the amount of heat within the re- 
torts, also determining to a great extent the cha- 
racter of and rapidity with which work may be 
accomplished. The retorts are also provided 
at their upper end with an adjustable cap 
or cover, fitted so as to be centrally 
laced thereon, also fitted centrally with an out- 
pipe connecting with a main pipe leading into 
a condensing chamber. Each retort is also so 
arranged as to be operated singly or in connection 
with a series of retorts placed in the same furnace. 
They are also so arranged as to be charged with 
fresh material without disturbing the proper 
working of any other one of the same series. The 
condensing chamber to which the vapours are con- 
ducted should be, fora furnace of 10 retorts, about ft. 
diameter and 8ft. long, of thin copper fitted with 
per connection to the pipe to which each retort 
access, also provided at its outer end with an 
outlet pipe ee with a valve. The condenser 
should also be provided with an inlet pipe at its 
po a er surface, projecting into the condensing 
cylinder for sufficient distance to allow space for a 
perforated cap through which is to be projected 
into the condensing surface water or other fluid in 
a finely diffused spray. The condensing cylinder is 
also provided with an outlet pipe at its extreme 
lower surface. This pipe is also provided with a 
valve to regulate the flow from the condensing 
cylinder, through the outlet pipe, into a series of 
settlers as fast as condensation taken place. 

Mr. Seymour says: I have found it advantage- 
ous to use zinc ore in excess over that of aluminium 
ore, and for the reason that actually the zinc begins 
vaporisation first, and at about 200deg. F. below 
the point at which the alumina commences vapor- 
isation from the kaolin, and hence the advantage 
of having and usin . by which complete 
control may be had over the contents of the 
retorts, and by observation and regulation, or 
adjustment, of the valve on the outlet-pipe of the 
condenser, one can determine at all times the 
character of the condensed oxides.” 

I have said enough, however, to give an idea of 
this improved process; but it appears to me that, 
like most other discoveries, it wants a deal of 
proving, while so far as I can see it results only in 
the production of alumina. Metallurg. 


A POCKET FIELD MIOROSOOPE. 


[24586.]— A rockxr field microscope, magnifyi 
100 diamaters, metal in the search for W 
Ko., and which may be constructed, lens and all, 
in a few minutes. 

Bend a slip of thin metal bin. or Gin. long and zin. 
wide into the form of the letter V, make two cir- 
cular holes bin. in diameter, one in each arm, 
opposite each other, so that when the arms are 
sprung ge bee by pressure the holes shall meet 
exactly. Place a drop of water in one hole, taking 
care not to wet more than its interior circumference. 
The water will assume the form of a perfect double 
convex lens, of focal length varying from } to iq of 
an inch acoording to the quantity of water intro- 
duced. Such lens, though by evaporation its focal 
length is gradually increased, maintains its efti- 
ciency fora time quite sufficient for the examina- 
tion of a drop of water, or other substance in the 
opposite hole. The end of one arm of the V is bent 
inward so as to form a “ stop, which when they 
are pressed towards each other to effect the focal 
adjustment, prevents a contact which would destroy 
the lenticular form. The flame of a candle gives 
the best illumination of the field. In the open air 
the diffused light of the sky gives an unsatisfac- 
tory illumination ; but if it is modified by passing 
through the nearly-closed hand, placed in front as 
a diaphragm, a favourable definition is obtained. 
The definition of these water-lenses is excellent, 


and their magnifying power is from 80 to 100 
diameters according to the quantity of water in the 
lenticular drop. I inclose specimen. 

Stoneaston, Aug. 2. J. Hippisley. 


BIFLE SHOOTING. 


124587.J— Ir is hardly possible that amongst the 
large number of readers of the E. M.” there 
are none who are interested in the use and practice 
of the rifie. Having myself been for many years 
associated with the burning of powder, I stiil have 
a liking for it that induces me to investigate any 
matters connected with it; and for the benefit of 
those who take a delight in being an efficient 
marksman, I now write this. That every volunteer 
rifleman, for instance, to possess a rifle range of his 
own on his private oo would be impossible ; 
but practice with the regulation weapon is now 
made safe, easy, and cheap, by several appliances 
introduced of late. I am not aware who the indi- 
vidual was who devised the plan of utilising the 
service rifle; but he deserves well of his country at 
any rate. The practical outcome of this is an ap- 
paratus, in one instance, fitting into the breech of 
the service rifle so that a diminutive cartridge in- 
stead of the full size one is used, No. 1 bulleted 
caps being the ammunition. A target, of suitable 
size, of paper being affixed toa piece of stout wood, 
we may fire away in one’s own garden, or in a room 
of sufficient length. Such practice has a most 
beneficial result on the shooting of recruits, whilst 
good shots can keep up and improve their shooting. 
The most recent form coming under my notice 18 
that of a tube fitting for its whole length into the 
barrel, the cartridge being minute, as I mentioned 
before. The 3 obtainable at a range of 100 
yards from the target giving the marksman the 
practice of ing at the regulation target at dis- 
tances of from 200 to 800 yards. Where space is 
more scarce, another form of instructor I have can 
be utilised with a range of 10 to 50ft., giving all 
the equivalents of longer ranges. 

I should consider that amongst your readers there 
must be many who would desire to get home prao- 
tice with the regulation weapon ; and a choice of 
the two instructors I have would give every facili 
Bo long as the range of from 5 to 100 yards be avail- 
able. These small cartridges produce but little 
noise—not sufficient to be an objection. Should 
my remarks attract the notice of anyone else 
interested in the matter, I shall be very pleased to 
have something further to say on the practical use 
and experience of such aids to good ae 

victa. 


WHAT IS “OREATION ”’ P 


[24588.]—To make a new thing that also has a 
connection with the universe. To make a thing 
that has a beginning and an end, which the uni- 
verse has not—viz., derived from the universe, yet 
is self-existent in itself. Creation has only relation 
to the individual, because the individual is distinct 
from all agar it got benta a likeness to all things. 
To explain. Take a leaf from any plant or tree, 
compare it with the other leaves on the same parent 
stem, or any other same or different species, and a 
variety in likeness is certain; compare the two 
halves of the same leaf, they are different in their 
likeness ; quarter it, cut it into a thousand pieces, 
they are all alike yet different. Tis the same leaf 
that is different to itself, and to all other leaves. 
A leaf is a world in iteelf, so is a grain of sand. 

No human hand, foot, or other member is exactly 
like mine, yet I am related to all men, animals, and 
plants, for we are all alike yet diverse ; hence comes 
the variation of men, animals, and plants (without 
domestication, begging Darwin’s pardon). There 
isno need to obeerve the various yet connected 
forms in a natural history museum. only remark 
the variation in one’s own body. Everything is 
created in pairs, which are alike yet different, and 
is caused by an original or primal centre, which 
physiology attributes to the brain in the - 
tion and continuance of its kind from ing to 
the end of its creation, in the individual. All are 
agreed that each individual (creation) is from a 
centre, which without fail divides in two, which 
two divides over and over again into almost in- 
finite ultimates or functions, and always in pairs, 
as cells, glands, nerves, muscles, fiesh, and bones. 
It seems a contradictory business, for the bones are 
interior yet recent, while the nerves and flesh are 
external yet first in the advent. We shall find this 
1 paramount in all; a sort of agreement to 

er. 

What! You shall ask five hundred children a 
question, and they will all answer differently. Do 
you say that creation is a finished fact? Of what 
use, then, is this wealth of imagination often con- 
veyed in erroneous answers, and is everything cat 
and dried? Per contra, there are sermons 
in stones and good in everything.“ Then we 
bave monstrosities in nature, albinos’, anthropoid 
apes, poisonous and vicious animals, Ko., all orang 
answers to man’s call for higher intelligence an 
the human form divine; yet these all form a part 
of man, he alone contains them all, a contradiction 


in himself, and yet like all the others. A fox i, 
always a fox, but a man can be fox, sloth, and lion 
in one. Pope says that Homer had the greatest 
invention of all poets ; but what shall we say to that 
greatest of all inventions. the vertebrate form, 
agreeing yet differing in all its species, from 300ft, 
long down to a microscopic arrangement. 
Seeing, then, that the universal law is Opposition 
in unity, or likeness in unlikeness, we ve that 
creation is an individual fact, same as heat and cold 
are only different degrees of the same temperature. 
Fiddler. 


MYSTIFIOATION. 

[24589.]—Pray, sir, what is a person to under. 
stand from M. de Fromelin’s hypothesis 
473) of the floating of the ticles of whi 
clouds and dust are composed? That a special 
atmosphere surrounds each particle—that the 
attraction which retains it is within the domain of 
molecular forces’?! Query, is “it” the atmo- 
sphere or the particle? And then as to the flcat- 
ing in the ‘‘ vesicle or particle surrounded ki its 
atmosphere (special, of course), the th ab- 
sorption of the water is much greater than that of 
the surrounding diathermanous air; the atmosphere 
(special, again) of the vesicle is consequently er- 
panded, and so it floats in the circumambient air 
This, surely, is science mystified with a ven- 
geance ! ; 

Any person who has carefully studied clouds, 
fogs, or even the waste steam blown off from a 
locomotive, knows that these particles are continu- 
ally sinking in the atmosphere, but that this sink- 
ing is lessened in velocity by their friction through 
the air, their surface being so enormously increased 
by subdivision in proportion to the relative weights 
of equal bulks of water and air—e.g., a cube foot 
has 864 sup. inches : divide it into cube inches, and 
the surface is increased to 10,368, and so ad 
infinitum. This, I fancy, is the simple explanatica 
devoid of mystery. 

The above leads me to the remark that those 
who have the pleasure of attending our different 
scientific meetings have sometimes this pleasure 
considerably interfered with by mystification in 
one form or other, notably so by the inordinate use 
of abstruse formula on the Board,” which 
not one in a thousand can either follow or care to 
understand, when the reeult, in plain terms, would 
be both interesting and instructive. Again, in 
writing the use of chemical algebra and nomencla- 
ture is well enough for chemists, but there are 
people well instructed in other branches who 
would much paa “sulphate of copper,” or even, 


if the learned person preferred it, cuprous sul- 
phate,” to CuS0,. Uncharitably profane p me 


say that mystification is a modus operandi in 


‘‘ capital market,” but this must not be a 


Green Peas and Freach Beans are preserved 
for winter use in France by the following courte 
treatment: They must be mature and fresh and dry 
to begin with. If old they are not worth keeping: 
if very young they will not keep well, being too 
watery. Take a middle-sized stewpan and nearly 


them to sheets of paper spread out in au airy room. 
In doing this look’ for any that are bruised. or dise 
coloured, and remove them. When quite dry i 
them in smallish earthen jars, and tie down an 
store in a cool dry place. If they are not quite dry 
mildew will soon appear and render them worth: 
leas. But if the work is well done they will be 
coated with a thin glaze of sugar, which 3 
peculiarly preservative in its nature. French bean: 
preserved in this way are of a good colour àn 
flavour when used in the winter, and will requir 
only the ordinary process of cooking. Green pe 
fully grown, but still tender, may be preserved for 
soups by spreading them on trays or 

g them ina cool oven—say, not 
the hand can bear without inconvenience. 
will be much shrivelled, but will be excellent for 
soups and ragouts.— Amateur Gardening. 


Razor Paste. -Mix fine emery intimately wil! 
fat and wax until the proper consistency 1s oae 
in the paste, and then rub it well into the les 5 
atrop. Prepare the emery by pounding thorough'y 
in a mortar the ooarse kind, throwing it into alargo 
jug of water, and stirring well. Immediately 5 
fara particles have sunk, pour off into a 0 
plate or basin, and let the water evaporate. Ano a 
recipe is, levigated oxide of tin, prepared gere 
powder, loz., powdered oxalic acid 102z., pow J 
gum 20gr.; make into a stiff paste with water, an 


evenly and thinly s it over the strop. With 
i this paste ives a fine edge tothe 


very little friction e 
razor, and its efficiency is still further increased by 


moistening it. 


ne 
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REPLIES TO QUERIES. duco JG to K. Join KO, mark of GL=GU= 
— — , Joi 3 and from C draw Cm el to 
% In their answers, Correspondents are re- JG at M. D T el 

tfully requested to mention, in each instance, 
the title and number of the query asked. 


the light for some days in closed bottles; but if the 
lao is required in the solid form, perhaps the acid 
process is best.—NuN. DOR. 
[56926.] Leaky Tank.—Empty tank, let it 

, and coat it with solid paraffin, using hot flat- 
Mal circle gives the amoun . irons to drive the wax in.—C. M. 

i ; 56929. Oork-Cutting Machine.— One illus- 
pe - Fifteen Lighter DYA H. er Gata 8 181, Vol. XXXVIII.—＋ d. 
avers esr »| (56960.] Lead Burning.—There is somethi 


56676.]Free Reeds. It is not impossible that 
J fail to comprehend the exact requirements ” of 
this querist, as Mr. Fryer (p. 481) says; but as 
Mr. F. thinks it necessary to remind me that [66809.] -Dynamo for Aro Lights.—To W. 
the querist requires to know how to tune reeds, I | H- Eaves.—I am I cannot comply with | really to a gratuitous advertisement of Messrs. 
asa prop d Briggs and Cs a 11 11 without, how. 
: ever, the sli scrap of informa ion as to W 
each detail has to be arr worked out. It such machines really are, how they are worked, oF 
would take a day and a of hard work to do your | what liquid is oa T in them. Surely, Sir, this is 
query justice, 50 I think you had better employ & I 
professional electrician, whose fee for drawingsand 
specification would not come to much. 8in. 
armature, if wound for arc lighting would give 
two lights of over 2,000 o.p. each. 11 this w 
suit you, I shall be happy to give you all informa- 
tion —W. H. EAVXS, ventry. 
(56888.]— Bicycle Turning.—I am not sure i . 
, . i te | that I understand “J. R. T's” difficulty; but I not say when anyone would be there, and the mae 
correspondence, it seemed to me that his reply to | think he will find it removed if he reflects that the u patent,” did not bear the 
this query was wide of the mark, for it did no wheels at an instant touch the ground only in the *‘ leaflets” left on the 
the slightest idea of the “taning t paratus ” | points, and that the small wheel must follow the 
asked for by the querist. Now as to the price of farge one, or be wrecked.— EssAB. 
reeds, it is not a questi of what local dealers 4 1 
| Fryer said chat a set (6 [ C. D. 
octaves) costs 6a. 6d., but on P. 220 he said he had; 
made a mistake, and that the price of a set should 
be 10s. 6d., put in spite of his own statements he 
retained an unalterable opinion” that 18s. is a 
= er Aber charge for a set of reeds of good 
uality.”? There are no better harmonium T 
made than those sold by Esteve, 1 1 ; he bas 


description of thom and their use; and also the 
number of their specification. I may add that on 
a recent visit to the “yil I went two days in 
succession to the ‘‘ Inven ons’? to see this ma- 


gives no information & - in fact, lik 
riggs’s'firet letter in Ours,” they carefully conceal 
all that is desira ble to cen before anyone is in- 
alinea here Been a Je ds quite, fl onion 
; might have nap information 
iron, four parts ulphur. R.J. been forthcoming in an open, straightforward man- 
(56890.|—Filtering.—It O. D.” wants to | nor 
filter by the aid of a vacuum, he had better try 
the pump, unless he has steam to spare, and uses 
an ejector.— H. R. T. 


56892.) —Tricyole chain.—It wants tightening 


: : up a bit, that 18 all; but you will have to get a 
set for Bassoon is 9s. 6d - | smith to do it.—E 


Why Mr. Fryer, in vie ot this simple fact, which 
i 66894.]—Oils.— Filter through canvas, then 


is well known to or can be readily ascertained >y, 
anyone interested, should retain an ee unalterable | felt, and after that animal charcoal. If not clean 
enough, you must treat them with acid by the 


opinion,” and imply that 18s., 208., and even 25s. ug 
methods often given for bleaching oils.— 


are fair prices, is best known o himself ; bat I 
to last isa splendid example of chat theoretical | y (566805 oe era icone “disgra 8 
s VII. Y à 


find a difference, : 9 each a 
number of turns, after which it will be found Ta 


F. en. 
[66956.]— Ball Bearings.—In a bicycle a wido 
bearing is impossible on the aed eel; a 


humbug and misconce tion’? (p. 437) which he 


to deprecate. The prices he gave for fittings engine the g be made any length; but it 
on p. 199 are the wholesale prices for the cheaper es given b i i i to the ES of dusty . Aloco-. 
kinds; but he seems to have been ‘‘called to T. J. M. -— | motive does not run ugh such dust as a bicycle, 


and while the ocomotive is constantly being 
À : A 


(56808.]—Naphtha.— It is a hydrocarbon gaf, 
put what, it is impossible to 88y, especially as 


ctl teeth ade kati a JF. S. So.“ does not state whether it 1s wood acad ring 

m as he an at misrepresenta- | -> a, 1 or | macadam, but less wer is req grind up 

tion ; but, as an old member of the trade, I do not mineral naphtha he means.—A. 8. 80. substances by 5 of balls is required to 

understand such tergiversation, nor the coolness [66901.]—Irish Dogrees.—There is Dublin grin’ means of two rabbing together. 
the d by ro round, of 


with which one who is clearly only an amateur— 


University, th Royal Universit of Ireland, and 
practical infor- j T 8 eer ae i 


the Catholi University of ; but as to the! 
arrangements Student’? should inquire direct in 
of the regi in the first case, and of the secretary 
in the others. —CLONMEL. 


(56908.] — Caloric Engine. — 4 Invicta, on 
p. 395, says 7 asbestos is not, a8 & rule, a good 
paara oe all for glands or parts in motion. But 

oon from “Designing Valve- t be too m ch pat Tovi get de Kindiy Soin 
1 ; i mu vic 0 y explai 
„ by Ed. J. Cowling Welch (8 om, London). ií how to get over that” in these columns? The 
The author is an authority on this subject, and the | informa i icht be useful to many readers be- 
diagram will help to explain the method he has | si Mr. J. 


extreme simplicity. As the querist will probably 
er @ more OF odos p „I inclose the follow- 


[66961.) _Boating.—To“ IXVIOrA. I am glad 
you have made the whole th 7 clear to yourself 
ive som and hope“ Aqua” has also. shall, as soon as Í 
ibly show “ how to doit” time, e the machine, and i 
ibition. There is little enough there now ; but | should be required I can easily add it; but I should 

ine i i here would be much power required for 


15 8 
ise i boat that will not carry more than two 
Mr. Boyd can tell us how to utilise it to the best A in No. 1059. 


advantage. H. MAUDSLAY. ns, as Aqua ” speaks : 
66912J.-Tablechno Battery —* E ha been 5 speaks of ono he bas seen that TS 
better leave this battery alone until it has been | II Mr. J. Adams could favour we with the sketch 


successfully tried in a practical manner. News- a „ I 
3 and sketch of ‘ Invicta’s’’ plan woul 
favourably received.—1. HANDEL. 


\D 


paper reports of effects produced b electrical 
appliances are not always accurate.— un. Dos. 


(56920.)—Locomotive.— Surely «g, S. must 
soo that how often a loco. boiler requires washin 
out must d d on the character of the f 
water: it might be once a week, or Once & month, ; 
is | doubt the valve is made in itself heavy enough to 
more than balance the ent head of water, 
e 


ore 
and just before he had said, the pressure of 


in their plain and obvious sense that I dispan; 
° ith 3’? remarks, p. 481, a ut 

(56923.]—Blesohing Ghellac.—Permit me to | a light valve not waiting for the water to attain its 
suggest o J.L.” that he would learn mu vel 


by readin n 

The et cement ” is, no doubt, any ordinary luting ; the repeated shocks of impact. When extra | 

Glycerol is glycerine. But if the querist wants to | is given or added, it 18 usually with the idea of 

bleach shellac, he will find several recipes in back isti th 
© 


advan ra = maxim opening , t P A 3 
n let AC = lead, and BCD the angle travelled 1 vill direct him toa recipe, or give 139 in The whole weight of the Beery e 
‘by th crank before cut off. Draw CE L CD, and cant is to dissolve the lac in | would not eq one L S. part of the parma- 


e 
AF 1 AB intersecting at G- Through B draw spirit, mix it wi i and expose to nent pressure . A. 8. 


adopted. Greatest port o ing, lead and cut off 
point 5 given, 0 find lap, w, and angular 
, um 


nse of efficiency- 


50fCENGLISH MECHANIC’ AND 'WORED OF SNR: No. 1,063. 


- {56977.)—Strength of Beams.—The relative 
strength of beams of rectangular section among 
themselves, and of circular section among them- 


selyes, is represented by the formula ae but it 


does not apply to the comparison of rectangular 
with circular sections. Beams of square section 
as the cubes of the depths, and 
lar section as the cubes of the 
diameters. Taking the strength of a square section 
as unity, the strength of acircular section of the 
same depth is 7854 x = 589. When the areas 
ars equal the strengths are as 1 to 75. I ho 
„Publiniensis“ wi 
arrived at.— J. S. C. 


Sho how his resulfs are 


156988. Isphon. —It is usually su 8 ent that | grea 
to insure the action of a siphon, one must be 
longer than the other; but it is not so. 1 may be 
— . to lengthen the outer leg to conduct the 

uid into another vessel, but it is not requisite 
erwise, The legs ma be of equal length, yet a 
flow would take place. It is caused by the pressure 
of the column of liquid above the end of the inner 
leg of the siphon. As the height of the column 
decreases, so does the rate of the current. Any 
increased velocity at the or below a lengthened 
leg must be ascribed to the ann relating 
to falling bodies. W. B 


56997. „ — A Alunble medical 
inch just issued says: — The sufferer from ennui, 
‘is a condition of nervousness and debility | in 
combined, must get his blood purified ; he must eat 
but Spar *espécielly if weak. The mistake Seton d 

feat ple constantly make is . into their sy 
food which cannot be digested, and Lenltin 

ao the blood; or they 

topics, in doing which they i gs t breeding 
8 and fever; or they take stim This last 
almost a fatal mistake, for the brain of one 
suffering from ennui is far too k to bear stimu- 


given b alcohol 1 is a the cost of after-depression 
d wakefulness; sleep being the greatest nerve 
strengthener, as I find. Quixote for this should 
be as much as possible in the open air, avoidiug ex- 
hausting exercise. This, with tea and coffee left 
off, and milk or cocoatina substituted, must greatly 
benefit. Rubbing with a rough towel after ablu- 
tions is very good.— C. M. Y. 


.{57005,] -New Steam Motor.—To “ Invicra.”’ 
an you give me the following information—viz., 
the weight, cost, and space occupied by the motor ; 
also the power, and name of maker?—F, SHAKE- 
SPEAR, Liittichaustrasse 14, Dresden. i 


157026. —Problem.—If z and y be ben numbers 
ot gallons of whisky, haa 
à 16 x 19y 512 
gu whence = 43. — 195 
F i = 16 ˙ * 4 
5 vi o Peak and 4 }. 
probably intended t that only integral 
e, of gallons should be er. —.— 
EAN values, 2 and 1, 
5 ' * . 24 or 5 
Water =. 15 or H 


3833 ale = 3 ving the result ob- 
r by W. Hardis. N g the r 0 


Awl 


157028. P in Relief.—I don’t know 
that Lam able to give much more information on 
a — I think I should advise him to boy 

counterpart : it is most likely made of cop 
He will get the brass sheet at a metal-shop; it is 
sold in sheets 2ft. by 4ft., that is, eight square feet 
that ia the regular trade size both for brass an 
PRP err and if he wants to know where to get it he 
ve to advertise his address. means 
get a press, and see that it is in good order; the 
counter-die is fixed to the bed of the press, and the 
die hae ay plunger ; . A tn het be cut 
at one operation 
ther the dies are made dodo tad works if Bot, 
3 
0 press I don ow ; but a 

Ae ment Hay: A mart bring replies. A 
ter-die in ‘much the — 
as the wickets but I expeet it re- 
E) 22 heavier press, such as would be 
and * of work. Soft brass 
bem „and the vendors should be told 
2 At ia required for. The thinner the brass is 


11 s. Thin me 8 but per sheet it 
5 


the di he. motal m course, conducive to 
4 1 must be clean 
applied with at betoro a camel be rin 


the — the is 
enoagh toh ha. 1 I ‘don't this previously Beatet! Jast 1 would be 


just’ hot 

stamping station as 1 ee Fe 
imagine the relief Would ‘he We $00 

don’t wish the querist to —— 


pe | metal, and a similar division takes place 


drench Ac eehm 


that I am W y acquainted with this work; 
but in the absence of other information, the fore- 
going may be of service.—Os. 

57042.) Spark Coil.—“ Spark”? might try the 
this coil. Pass the 


ark throygh the flame of a wax taper, eer, 
. rote the spark, (2) near the s 
and 2 (3) “0 ele spark passes over the top the 


9 755 rl 
pole, and as the spark passes it is divided into a 
number of branches. Substitute a 1 plate of 
panied b ee e spark fm: iD, 6 
a report, Pass the spark on a 
moistened, piece of guttapercha, and it will be 
pemn in length in a zigzag shape. 
Entan the ordinary spark by approximating the 
poles, and while it passes blow upon it through a 
glass or paper tube (a metal one on no account), 
and the air passing through the spark appears 
ignited. Bring thar te of — opposite edges of a 
drop of water on a plate of gam penpe faer A 
increased in length, p und the edge of the 
water. Place one 8 in a 2 of — — bringing 
the other pole towards the surface of the water; 
vivid sparks pass from the water. Dip the ends of 
the wires in oil, the oolour of the spark is en. 
Put a drop of oil a tin-foil, to which one pole is 
attached, and bring the other to the edge of the oil. 
The oil appears to be boiling. Bring the other pole 
to the opposite side of the oil, and the boiling is 
— ami flashes of light are observed. A 
— quantity of gun · cotton may be ignited if held 
with forceps in the stream of sparks, the ignition 
being accompanied by a feeble explosion. All 
these effects would be intensified if a larger coil 
were employed, and stronger battery power might 
be necessary.— BOADLL. 
[57052.|—Weight and Stress of Beam.— 
The question itself is puzzling, and the answer 
r, E. 8. G. 483) is so too. Will the writers explain them ? 


[57058. 3 Examination.— C. Planck’s 
solution of the above is scarcely suitable, as it re- 
uires a knowledge of Book VI. of “ Euclid’s 

lements,“ which is beyond the requirements of 
The following is a simple solution :— 


Stage 2. 


Draw ` ‘DEO the common diameter of the two 
circles. On DE describe a semicircle, in which 


place HF to the given line. Join D F, cut- 
ting the circle on C D as diameter in A. Join A C, 
uce to meet the other circle in B. ACB 


shall be the line required. For it is evident that 
EFAB is al rectangle, (III. 31). Therefore, 
peal equal to E Fy is s-equal to the given line. 


(57055. 
it would 


—Electric Bells in Series.—I think 
ve been much better if Messrs. P. Jolin 
and Co. had given the querist the information asked 
for. The Editor of the E. M.” has, I think, a 
strong objeetion to replies being sent by post 
privately, Certain Iam of this: however long the 
explanation refetred to might have been, it would 
have been found room for if worth 


not, | I though s (with the aueriat ) tha tho secondary a 


as it is was woun 


in a reverse direction 
to the z main Colle 


so probably it was the current 
passing in the opposite direction when the armature 
made contact, that the correspondent calls ‘‘a counter 
current.” I think I have heard the advantage 
claimed for this ‘‘ Jolin ” bell in its non king 
roperties through the circuit never ibeing ken, 
over the short-circuit 


This is not any advantage À 
E “Phe cirduit is = tt gh 
at 1 depends upon a elan contact for 


bells working ly in circuit. 
2 wires are wound adc on 
direction, 1. 


If 
1 


e ee 


dis ved 
5 ihe open wt mo ee 


* 


Apo. 7, 18% . 


away from you and towards you at the ame time 
Are we to understand the current passes throug 
the cores when the armature makes contact 5 
reverse direction, thus demagnetises the N 
so, the cores aa really need to be of 
iron to get a good result. Iustead of 
replies, if the inventor will give the 
struction and the advan over 
will probably find the ; 
rE ME” being very Keen, 

‘ being very and 
gest an improvement if this ie 
those interested, 
the «Jolin bell is be? nod (wien 
clear description) in the et 
30th ; but before answering the 
them to refer to the Electrician, Vol, 
113 to 189, and the “ E. M.“ for 1876, 
Beet and if they can see any imp ovement on 

lis may described, to please point itt 


(e708 ] — Incubator. — Obtain es. 
electrical thermometer and connect it 
three moderate-sized Daniell cells. 


ener 


mi 


\ 

N 

N 

N ; 

8 ö 

\ i 
> N N 
1 — 


u 


lin. diam. in the top of the incubator case, ni 
cover this with a piece of soft leather, to the top 
side of which is fastened a light strip of «soft iro 
Directly over the strip of soft iron is sus 
electro-magnet, the coilsof which are included m 
the circuit. Set the thermometer to requi 
temperature; when this is exceeded. the electr 
magnet will open the valve, bot ree 
when the temperature falls. F. M. ROGERS. 


[57080.]—Siphon.—The cause of the 
mentioned by Surveyor,“ is doubtless 
lation of air in the highest part ofi 
8 | 15 (ae 


[57080.|—Siphon.—I cannot 
quantity of air—enough, say, to fill afc 


Pipe, \ would bet hanes the a a for, sn bata 
ag — N tae ile not dei 


well-water must rise in the short leg, or there 
be a partial vacuum. So the ort 
and the air which, when at occupied the top 


of the bend, is carried into the long leg and ha 
about in the pipe, panels riiai and again 
swept down, until the ball-cl 

returns to the garek ~ In time, however, ait ut 
cumulates in such quantity that its in 
long leg makes that leg no heavier the shor 
one ; then the schon & ceases to act.—W. A. 8. 


[57081.|—Watchmaker’s Bow. For 
work, use a cane bow and either thread or 
small work, whalebone and h 
should be tapered towards the top to give ham 
good shape.—C. A. N. 


cma Toast boa arainga For, o 
reasons I must respectfully ine ve 
the information MAr uires.—T.J. MURDAY, Í 
R.S.0., Northumberland. x 


[57098.—Watchwork.—To * Sa A. N. » i 
diamantine — same as red s —— little c 
as possible, and taking g care to 


oil quite clean.—C. A. BF 
57100.|—Spectros to“ E. 
aye 
ert on 


I may him that I have 
T 


— —— solar — sh 
spectroscope 
? dày, of wh ar 


2 7 ~ i . T 
in. long, mo d 5 jik M 


te 


— 
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of the chloride on it and put in the flame, and he 
will get lots of beautiful spectra ; the other end of 
the wire should be held in any simple kind of olip 
stand. Get a drop of blood and colour a little water 
in a test-tube with it, and he will have two 
absorption bands. If he wants a simple way of 
seeing the sodium line reversed, get a little saltpetre 
and salt well mixed, roll up in a bit of paper and put 
on to the embers of a fire: he will soon see a 
yellow band and the sodium line black in the centre 
of it.—T. R. CLAPHAM. 


[57107.]—Developing Formuls.—A correct 
a for any one developer is correct for all 
8 . An ounce of water must be measured.“ 

AWT. 


[67112.]—Wet-Plate Photography.—The best 
Book 20%, 10 chiar is k E o 

phy,” by . Abney, R.E., price about 3s. 6d. 
1 ood shilling book is by Hughes, sold by 
Werge, Berners-street, W. Dry plate is easiest, 
but most expensive.—NawrT. 


(57113.]—Photography.—Fry’s plates are as 
good as any. bably your chemicals have gone 
wrong, which cause the defect, or they may be too 
strong during this hot weather.—Nawr. 


__(67124.)—Lifting Bar.—The work done in 
lifting the bar is the same in both cases; but in 
lifting it by one end, the muscles of the hand and 
forearm have also to counteract the weight, acting 
with a leverage equal to the distance from the 
centre of the bar to centre of the hand.—J.S. C. 


[67124.]—Lifting Bar.—The reason why ou 
require more force to lift the bar at the en than 
in the middle, is because you raise not only the 
weight of the bar but also its moment, or tendency 
of the bar to twist round its middle point. Thus, 
suppose the bar was 6ft. long and 4lb. weight, the 
power you would have to exert at one end would be 
three times as much as its weight, and if you meant 
to raise it 4ft., this would have to be added to the 
work done. This being the case, you can’t expect 
to gain time, space, or leverage.— NESTER. 


ae — Photo. Scrap Book. — Since 
“F. A. R.“ objects to an album, I should certainly 
think cards would suit him best: they are very con- 
venient for writing descriptions an varticalars of 
the photos. on the backs. I cannot even suggest 
what size cards to use till I know what size the 

hotos. are; and then it would bea matter of taste. 

be only thing is not to have them very thin. For 
mounting, starch or dextrine will be best.— A. R. F. 


- [57126.]—Obach’s Galvanometer.—This is an 
pe a tangent galvanometer, but the coil is 
movable, and can be inclined from its usual up- 
right position. Thus, instead of the current bein 

5 to the tangent of the angle of deflection, 


portional to the tangent of the angle of de- 
fl n of the needle, multiplied by the secant of the 
angie of inclination of the coil. If, by moving the 


coil for the different current strengths the deflection 
of the needle is kept constant, the instrument will 
‘then act as a secant galvanometer, and the current 
will be proportional to the secant of the angle of the 
inclination of the coil. To obtain absolute measures 
these values must be taol pled by the constant of 
the instrument.—EUGENE Brown. 


. [57128.]—BStorage Battery.—The best form of 
storage battery is as follows :—Lead plates 4in. by 
Gin. are bored with very small holes about jin. in 
diameter all over, and a flap of lead is left project- 
ing at one end for connections. The holes are filled 
with a paste of red lead mixed with water, and they 
are dipped in dilute sulphuric acid (1 to 10) two or 
three times, and allowed to . When dry 
are placed in jars containing dilute sulphuric mixed 
as before. ey are then formed by passing a 
current from a dynamo through discharging 
through some ce, and then the 
reverse way. This is done for several days, some- 
times a week. After formation they are always 
the same way. If Werdna will give 

E. M. F. of his lamp, and the ourrent it takes, J 
85 tell him how many plates he will want.— 
UNSEN. ; 


[57129.]~Steam-Hagine for Farm Work.— 

In the absence of more precise information relative 
to the work absorbed by gearing, shafting, &c., I 
should recommend you to use a eteam-engine with 
a oylinder Gin. bore and 12in. stroke, the engine to 
run at 160 a minute. You mention a boiler pres- 
nne of 351b. ; but the steam should be at 
Least 501b. to 601b., the boiler , Of course, cor- 

: rectly designed to be safe at sucha w pres- 
. sureand having a liberal margin of safety. The boiler 
““shoald be 6ft. Cin. high, and 2ft. 9in. diam. ; height 
- of firebox, 4ft.; diam. of eame, 2ft.;: diam. of 
uptake, Sin. ; thickness of shell plate, ,j,;in:; fires 
box, jin. ; uptake,, jin. also: the firebox to have 
either two crosswater tubes, each tube being Sin. 
diam, of jin. plate, or, far better still, ae ‘6im 
siphon water tubes. Sucha boiler may be tested 
‘ ‘to, 120lh water pressure, so that the margin of 
gafoty is ve large ; the total weight comes out at 
„About 1 . only. Your next portion of this 
Question comes to a different and more djfficult 


& | sulphuric acid ( 
them in an earthenware vessel (a cylinder to re- 


they | th 
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matter for me to deal with. Ifcoals be dear, then 
the gas-engine working at a cost of about one 
penny per horse per hour would be best, whilst the 
steam-engine would be independent of gas supply. 
If coal can be got very cheaply, then the steam- 
engine would run as cheap nearly as gas, but would 
not be always ready to start as a pu engue is. 
There is also a third choice, thatof the 

advertised in the pages of thisjournal— the vacuum 
engine. After myself using one for some time to 
drive my electric -light d o and other small 
ne prone it to bo 1 a T 3 mo 
gas-engines. y reasons being that it is pe y 
safe, and requires no‘attention for two or three hours 
at a time at least. If you think of making your 
own motor I could, I think, help you very con- 
siderably.—Invicta. 


(67131.])— Electro - Motor. — Reversing the 
current ugh a shunt or a series motor would not 
reverse the direction of rotation. A shunt motor 
will run with its brushes, and a series motor against 
its brushes, no matter in which direction the current 
flows. In order to reverse the motor the lead of 
the brushes must be altered.—EuGcEns Brown. 


_[67182.]—Electro-Motor.—The reversal of the 
direction of the current would not reverse the 
direction of motion, nor would it injure the machine 
in any way.—S. BOTTONE. 


[57133.] — Removing Tin from Sorap.— 
Numberless methods have been proposed for effect- 
ing this; but, for the most part, with but in- 
different success. The following are probably 
the most promising: 1. Beck’s system. The 
sheet scraps are placed in a stout sheet-iron tank. 
To each cwt. scrap are added 6lb. flowers of sulphur, 
101b. caustic soda, and a sufficient quantity of water. 
Steam is introduced by means of a suitable pipe 
into the tank, and in this way the whole is boiled 
for 30 minutes. The liquor is then filtered, 
evaporated to dryness, and the mass, ignited with 
excess of air, is lixiviated with water. Stanna te of 
soda and sulphate of soda are crystallised, and 
their different degrees of solubility permitting of 
their separation. 2. Largue's method. The 
scraps are mixed with finely powdered charcoal and 
half per cent. of salt, and placed in a kettle that 
can be closed, supplied with a horizontal perforated 
diaphragm in the middle. The upper portion is 
then heated red-hot, while the lower is cooled with 
water, when the tin melts and runs through. I 
fanoy this latter method is patented, but I am not 
certain. A very simple method was suggested by 
a correspondent of ours some years ago which h 
succeeded with him on a small scale (see letter 16929, 
p. 605, Vol. XXX., from Mr. Fahrig, Electrician, 
of . He washed the scrape in dilute 

acid to 30 water) and then placed 


volvo), covered them with mercury, agitated them 
well for one hour, and then coll the united 
mercury and tin, which of course could be easily 
separated. I shall be glad to hear if any of ours 
have tried this, and how they su ed.— PERCY 
W. STANLEY, 119, Manchester-road, Poplar. 

A gd a Removing Tin from Scrap.— 
“M. F. K.” wants full particulars.” He will 
find them in back volumes, but any commercially 
successful process is patented.— VIDEO, 

[67134.] —Easton’s Syrup.— This is the syru 
of phosphate of iron, with quinia and strychnia.”’ 
The dose is one drachm. It is a fiue brain and nerve 
tonic. Recipe (gratis) by post, if desired.— PERCY 
W. STANLEY, 119, Manchester-road, Poplar, E. 
[57135.)—Varnishing Fancy Woods.—Rub 
e work over with some patent knotting on a 
piece of rag two or three times ; when this is hard, 
varnish again, and you will find it all right.—W. 
STANYER. 

{57136.]—Problem.—Since area x hoighi = 
volume, and a = ggg T ft., and v = gs 
4'032 c. ft., 288 h = £032, 7 h = 1161-216, A = 


165·888. Rate of flow per hour = 165'888 x 60 = 
9953:28ft. per hour.— BUNSEN. 


. (67136.]—Problem.—252Ib. = (252 x.16) 4,032 


ounces = 4032 cube feet per minute. 14 == 0:0243 


aq. ft. = sectional area of pipe. Let z = velocity 
of water per minute, then 0:0243 z = 4:032. Hence 
& = 166ft. nearly = velocity per minute 
velocity per hour = 166 x 60 9, 960ft. = 1'886 
miles E. G. 

57136.]J— Problem. — As I cannot say whether 


Judy“ means a pipe 31in. bore or Sin. area, I 
have worked the two out for him. A gallon of 


water weighs 101b., hence 70 ex 25'2 galls. dis- 
charged per minute. A foot length of a pipe 3Jin. 
dia. or bore contains 3°5' x 034 = °416 galls., then 
25.2 = 60-57{t. velocity per minute, and 60-57 


— — 


x 60 = 3634 ·2ft. velocity per hour. A pipe àzin. 


new motor | D 


area :—3'5 x 12 = 42 cubio inches in a foot length. 
Therefore, the 25°2 delivered per minute, 
multiplied by 277°274, the number of cubic inches 
in a gallon, and divided by 42 oubic inches 
— = 166:36ft. velocity per minute, 


4 
at x 60 = 9981-6ft. velocity per hour.— 


F per minute would 
equal 252lb. x 60 per hour 151, 20lb. 1 cubic 
foot of water weighs 1,0000z. l 


1000 1 65 
16 lb. = 6b. 


; ey 1 
3$8q. inches oe x 144 N feet. 


*. velocity per hour of water 
2 2 x 144 
= 15,120 x —— x 
226 


7 
= 55306. Ans. 
—NESTER. 


57136.]—Problem. — 252ib. pass per min. 
151, 20lb. pass per hour: 241,9200z. pass hour; 
5 cub. ft. pass. per or 20% 
ggg "t ft. in 33 sq. in. 241:92 + 288 100 de 
8 


9953 ·28ft. per hour.— ERNST SIEMENS. 


57138.]—Removiag Tin from Scrap.—No 
subject has perhaps been so thoroughly exhausted 
as this one, upon which M. F. K.” desires 
information. I would strongly advise him to pro- 
cure and peruse an article on the subject in the 
Journal of the Society of Chemical Industry, for 
May, 1885, and to note carefully the criticism at 
the end of it. As a supplement to that paper, and 
as a matter of general interest, I subjoin a note of 
moat of the processes that have been proposed and 
patented during the last twenty years. 


EnGuisH PATENT List. 
1866. To 1,207. Converts the tin scrap into 
8 


1871. Becks, 286. Employs it for precipitating 


copper. 

1872. Morton, 1,739. Removes the tin by dissolv- 
ing in hydrochloric acid. 

* 1872. Morton, 3,676. Removes the tin by dis- 
solving in hydrochloric acid. 

* 1873. Gutensohn, 258. Removes the tin by dis- 
solving in hydrochloric acid. 

1873. Robinson, 1,708. Removes tin by amalga- 
mating it with mercury. 

1873. Hanberg, 2,775. Removes tin by amalga- 
mating it with mercury. 

* 1873. Zenger, 3,384. Removes it in a bath of 
caustic nitrate and chloride of sodium. 

1873 Haseltine, 4,070. Dissolves the tin in h 
chloric acid and the iron in aqua = 

1874. Stuart, 1,276. Treats it with acid and air to 

ield tin and ammonium salts. 
* 1874. Browne, 1,692. Heatsin retorts with sal- 


ammoniac. _ 

1874. Morton, 4,285. Liquates out the tin by 
heating in a chamber with a grating. 

* 1875. Clark, 927. Heats the sorap with salt in 
closed retorts. 

* 1875. Morton, 1,471. Heats to liquate the tin in 
a reverberatory furnace. 

1876. Madge, 3,160. Amalgamates with mercury 
in revolving barrels with gravel. 

1876. Parnell; 3,183. Dissolves the tin by sulphide 
solutions. 

1877. Wallbridge, 1,346. Moves the scrap pro- 

essively through a hot eleotrolysing 


ath. 
© 1877. Gutensohn, 1,901. Dissolves in hydro- 
chloric acid, adding ammonia and cupric 


sulphate. 

* 1878. Edmunds, 1,348. Blisters the tin by heat, 
and separated by a hydro- extractor. 

1878, Siegler, 2,851. Dissolves in hydrochloric 
acid, ma removes iron by prussiate of 


tash. 
1879. Red, 4,700. Oxidises by calcination, and 
separates the tin by grinding. 
1879. Gutensohn, 4,879. Dissolves in h 
acid, and precipitates by electrolysis. 
1880. Biggs, 321. Dissolves by acids, and precipi- 
tates the tin by ah rs hydrogen. 
1880. Gutensohn, 4,259. Heats to redness with 
phosphate of alumina. 
1881. Gutensohn, 3,772. Heats in a revolving 
cylinder with sand to scour off the tin. 
1882. Schalin 777. Dissolves the tin by plumbate 


of soda. 

1882. Barlow, 1,576. Dissolves by hydrochloric 
acid in revolving cylinders. 

1882. Beeks, pth Dissolves in acid and precipi- 


tates with chalk. - 

1882. Abel, 4,400. Employs plumbate of soda 
and gran iron to scoar it. 

1883. Laird, 3,952. Employs caustic soda and 
an electric current. . 

1883. Cleaver, 5,033. Immerses the sorap in acid 
or soda with an electric current. 

1883. Price, 5,849. Employs caustic soda with an 

electric current. ~ 
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1884. Price, 2,119. Employs caustic soda with an 
electric current. 

1884. Poenegen, 4,684. Dissolves in solutions of 
alkali with nitre. 

Those marked with an asterisk received provisional 

protection only.—H. B. F. 


[57139.}—Amateur Modeller.— You ought to 
be the best judge of your own capabilities, and 
needs. Of course, a planing- machine is not an 
easy thing to make ; but why not tackle a lathe, or 


an engine, a bench, a tool-box, a dynamo, or some | P 


one out of the hundreds of things which have been 
described in the E. M.” Other things besides 
planing- machines will be described in the 
‘Amateur Workshop,” drills, and a shaper, 
possibly a metal-turning lathe, and some minor 
tools, and out of these you may find something 
which will suit your requirements.—J. H. 
57139. Amateur Modeller.—Is this querist 

a dabbler with clay or wax, or is he a mechanical 
modeller? In the latter case I would gladly hel 
him in any way I can. If he amuses himself wi 
clay or wax I fear my education, being only 
elementary on those subjects, would not admit of 
my being of much use to him. My services would 
be quite at his service ; but I am not a dab hand 
at clay.—Invictra. 


157139.]J Amateur Modeller. — If . Simple- 
ton will make known what his inclinations and 
tastes are mostly disposed for in manipulation, pos- 
sibly I may be able to suggest something in the way 
of model-making both pleasing and useful. In 
fact, I am l to lend something to make a 
copy from. Meantime, I certainly recommend him 
to make an effort to join the Amateur Mechanical 
Society, feeling sure some of its members would 
gladly acquiesce likewise.— E. F. BAKER. 


(57140.)—Safe Load.—In what position is this 
structure to be fixed? If it is a girder, what is the 
span, which way up, and what is the thickness of 

e plates 6ft. long? Or is it a column, and what 
its height ?— J. S. C. 

[57141.] — Gas- Engines. — I think Mr. W. 
Bundy is right in saying his drawings would interest 


a good many readers. I, for one, should very 
much like to see them.— G. G. 


(57141.]—Gas-Eagine.— To“ Invicta,” J. H., 
AND OTHERS.— Whilst I have not sufficient evidence 


before me to pass a positive opinion, yet several 
ints named by you are so clear that they are 
ealable with. I have heard of this Rogerson 


engine ; but, not having the particulars at hand, I 
cannot give more than a passing opinion. I would, 
however, ask you the practical question whether 
you have seen the engine at work, and satistied 
yourself that it does do its work on a reasonable 
gas consumption. I mention this because the heat- 

g of the new by the old hot products has 
been tried and put in actual practice by several 
patentees — notably by Butcher. The theory is 
right, if it were possible. But no practical arrange- 
ment has yet come to my notice, nor do I expect 
to see such ; because the only right way of doing 
it is by absorbing heat from the waste after the 
gas and air have left the air-pump cylinder. The 
effect of heating the feeder or air-pump cylinder is 
most decidedly bad, so much so that one well- 
known patentee actually jackets his air-pump with 
water ; whilst another makes it of such proportions 
that the heat due to compression can be thrown off. 
If the other arrangements be right, the abolition of 
the hot jacket to the air pump would considerably 
increase the efficiency of the engine as a whole. 
Admitting, and releasing, and firing the charge b 
slots passed over by the piston are not new, althoug 
the arrangement you speak of may be. Of that, 
until I saw it, I could not give an opinion. Bessel's 
patents cover the system of forcing in air to cool the 
cylinder from the front part or air-pump, a gland 
being wed. My own suggestion is that, if the 
drawing can be either published, or if you like at 
any time to take my private opinion—the address 
column will give you the necessary channel. Either 
the patentee must be very modest, or he has not 
satisfied himself on certain points, if he wants only 
20s. per engine. And this does not incline me to 
think that it is a practicable engine. There are 
also several other points on which I could pass 
opinions ; but in the absence of drawings it would 
not be fair to hazard what one may think. Can 
you tell me the number, date, and year of this 
ag ad as it would save me searching back for it? 
—Invicra. 


(67142.)}—Planing Machine.— With the ex- 
ception of lathe planers, I have only seen one 
treadle machine, and that is at the Inventions, 
next to Evans’s and Holtzapffel’s stands. I did 
not examine it sufficiently to be able to tell you 
how it is worked, neither could you make it, be- 
cause the machine is patented. It is soid by 
Selig, Sonnenthal, and Co., and is advertised in 
the ENGLISH MECHANIC for July 24th.— J. H. 


[57143.]— Dr. Eder’s New Sulphite of 


Ammonia Developer.— Answered last number, 
page 453.—A. R. F. 
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157144.]— Bright Silver Plating.—The articles 
should first be plated in the ordinary way and then 
finished in a bath, to which a little bisulphide of 
carbon is added. The bisulphice should be mixed 
with a little of the cyanide of silver solution before 
adding to the bath. The solution is liable to spoil 
by keeping.— EUGENE Brown. 


157145. — Gas- Ingine.— It seems strange that 
this number of the E. M.“ should be eo prolific 
of“ gas- engine? queries. In reply, the Hutchinson 
atent, under which the engine you have was made, 
is No. 6471, 29th December, 1880; it comes under 
claims 1, 3, 4,and 6. You will find that the light is 
drawn into the cylinder to eee the charge through 
asmallaperture. Covering this aperture, and also an 
auxiliary gas supply, should be a little flap valve. 
This is either gone altogether, or is stuck fast, 
and hence allows the flame to be blownout. After 
standing so long, you should have had the parts 
cleaned and replaced by a competent man before 
starting, as the valves ughout are no doubt out 
of order. It is possible they were never right, as 
some buyers have told me. Be that as it may, I 
have myself seen and had running Hutchinson’s 
engines, and the only fault I found with them was 
that a water jacket was wanted and was not there. 
It I were near you I would get it going, I feel sure 
as the system is right enough, and those I have had 
to do with for intermittent work ran well enough, 
because tim e to cool was then given.—INvicra. 


157149.] — Brightening Small Goods. — 
Bisulphide snot bisulphate) of carbon is the modern 
name for what used to be called, after Lavoisier’s 
plan, “‘ bisulpburet.’’ The strict scientific name, 
as adopted by the Publication Committee of the 
Chemical Society, the highest authority in existence 
on chemical nomenclature, is carbon disul- 


phide.“ We still speak familiarly of carburetted, 
phosphuretted, an sulpharetted, hydrogen; but 
these terms are grad replaced by the 


ually being 

more scientific appellations of “hydrogen sul- 
phide,“ &c. The carbon disulphide is an extremely 
volatile liquid, highly inflammable, and usually 
possessing a most disagreeable odour, somewhat 
suggestive of stale cabbage water. If this is what 
your chemist has given you, have the article recom- 
mended.—Prrcy W. STANLEY, 119, Manchester- 
road, Poplar, E. 


[57149.]—Brigħtening Small Goods.—It is 
the bisulpbide of carbon you require; bisulphuret 
is the same thing. It is easily recognised by its 
smell resembling rotten eggs.— EUGENE BROWN. 


(47150.]—To Mr. Bottone.— Your connections 
are wrong. You should couple from one brush to 
one coil of field magnets, round the other field 
rp a the lamp, back from lamp to other brush. 
If all were well, you might light seven or eight 10's, 
or four or five 20’s, with such a machine. Pro- 
vided the insulation and connections be right, the 
other little points mentioned would not vitiate the 
machine.—S. BOTTONE. 


{57151.]}—Problem.—Let £a = interest now 
accumulated ; £b = weekly interest of the sum; c 
=a workman’s weekly wages; + = time required 
(in weeks). Then— 


a ＋ 115 = 165e 
4a ＋ 5 5 = 1550 
a 125 g e 


Sabtracting the second equation from each of the 
others we get 6 b = 10c, and (z—b) b= (97 
— 165) c. Therefore 


3 5 


Z—-6 91 — 165 
Therefore 2727 — 465 = brz — 25 
whence 22 4 = 440 
and xz = 20 weeks. 
—T. Wart. 


(57151.)—Problem.— Let weekly wages = z. 


15 x 11 x 165 z = sum paid 
3l x 6 x x = 155 z = sum paid. 


P = principal 
_ PR A + ll 
. 38 0 
pa + 
MRA 1⁰⁰ 62 (2) 


equate values of z: 
31 (A + 11) = 33 (A + 5) 
2A = 176 
A = 88 weeks. (3) 


let y = number of weeks required, then 


52 
(1 and 3) 


PR 99 
165 z 5 * 52 
equate values ot P R: 
165 (88 + y) = 99 x Dy 

165 y + 14620 = 891 y 

726 y = 14520 
y = 20 weeks. 

—Ennst SIEMENS. . 


Avac. 7, 1886. 


0 = original amount 
of grass per acre, lot m z = daily gro acre, 
If 16 crea consume bt actes ind y dave: then l ox 


consumes 20 of an acre in 4 y days, and 1 ot 


consumes of an acre in 3 y days — 


124 
„Tæ Tmzry , 3z 
20 5 142 


Hence 


If 20 oxen consume 6} acres in z days, then | ox 
consumes -g of an acre in z days. 


„Tz, Tmey . 52 
20 5 16 
Hence, substituting for m y— 


24y 


105 mx. 4 : 3 7. 
E 5 


5 mE S 
es: 4y: 
+ + 16 y 


2 
Similarly we find 

2 14 ay 
„ 3Y 3 


ee 7 
.. 3 y = 21 days, which is the time required. 
T. Warr. 

(57153.]}—Problem.—The time varies as the 
number of acres, and inversely as the number of 
oxen. Let xz = number of days in which one ox 
eats one acre— 

. (1) 


Then time for 20 = , x — 


22 = 


152 
44 16 
15 ÓT m 
44 16 
x æ 105°6 e 
Therefore the time for 15 = 4) x 15 = re, and 
by hypothesis the 31 oxen take ? of this. f & 2 
x 105˙6 = 27°72 days.—ERNsT SIEMENS. 


[57154.)—Horse Taming or Breaking.—It is 
evident that in your case the horse is at present 
master of the situation ; now you must reverse the 
order of things—you must be master. If you are 
nervous, dispose of the animal, gor thera 
thing warranted quiet. If not, to him, and 
try by kindness and persuasion to get him quiet. 
There are plenty of men used to horses employed 
in cabyards, bus, and tramyards, that for a amall 
consideration would go out with you and help to 
keep him quiet, and after a few lessons you 
would be able to drive him by yourself. 
Of course, there are lots of horses that are 
incurable. In your case perhaps he does not have 
sufficient work; but there are so many reasons for 
a horse kicking besides viciousness, unless I 
saw him in harness I could not advise. About 
the year 1858 a Mr. Rarey, an American, visited 
this country, and was very successful with vicious 
horses. He published a book explaining his system, 
apa I think, is to be had from Routledge and 
Co., Broadway, E.C. However, I know that it 
is worth trying; so purchase the book and tame 
your horse.—J. H. F. 


[67164.)—Horse Taming or Breaking.— You 
cannot have this query answered after the manner 
of a recipe. It is quite evident that the horse is 
exactly what you have made him to be by your 
improper treatment, and it is not likely that with 
the best advice you will be able to improve 
him. What is required to be master of a horse is 
kindness, firmness, fearlesaness, a perfect mastery 
of one’s own temper, and no unfair play. i 
with a moderate amount of perseverance, 
insure success, but very few can practise 
thoroughly. I do not consider any man a 
horseman unless he can go into a great park 
take up his turned-loose horses as easily as if they 
were tied. Should be happy to ve you a leeson 
gratis if I lived near. I would never allow a 
circus man to take a horse of mine out of my 
sight, and I know something of their practice.— 
OLD PLOUGHMAN. 


[67154.]—Horse Taming or Breaking.—In 


it 


Rarey’s method of horse in 
5 ge's book on the Horse. I should be 
if 
able time, and will advertise his address. EQUES. 


[57158.I— Bird Taming.- Having been success- 
ful in taming wild birds, I send my mode of treat- 
ment for the benefit of W. P.” and others who 
may be interested. First, treat your bird kindly, 
avoid frightening it, and do not speak in an angry 
tone. Secondly, take it into a dark place every 
day; put your hand into the age mo place the 
forefinger against its breast. bird will step 
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on to the finger. Now bring it gently out of the 
cage and place the forefinger of your other hand 

ainst its breast as before, when you will find it 
will step on to the other finger. Keep on repeating 
this, first one finger and then the other, for at least 
five minutes, and keep on with this treatment once 
a day, or oftener, if convenient, speaking kindly as 
you proceed. After a time you will find that the 
bird may be let out of the cage and will perch on 
your head, hands, or anywhere without the slightest 
fear.—W. POTTER. 


[57159.|—Watch Query. The verge escape- 
ment is a most unreliable one at the best, and one 
which is governed most of all by the pendulum (or 
hair) spring. Caribbean, no doubt, has his 
spring toc stout—too strong for the watch, or it 
may be caused by the escapement being too shallow. 
If the spring has not been ull let out from the stad, 
put it out, and if it still gains, it will be necessary 
to have a weaker one. This can be judged from 
the weight of the balance on the spring—take one 
which is stretched a trifle further out when the 
balance is suspended from it. Of course it must be 
put on to coil the right way, so that the first coil 

asses through the regulator. If this is not suf- 
ciently explicit, shall be happy to farther explain. 
EMENT. 


(57159.])—Watch Query.—The number of beats 
per hour must first be ascertained; say, for in- 
stance, it s 16,200: that would be nine beats or 
vibrations of balance in two seconds. Find the 
right size spring shall be, lay it on balance arms, 
balance lying verge upwards, and gently press 
collet down on it sufficient to hold spring. Take 
hold of spring so many turns from outside coil as is 
right size, and hold by the tweezers, balance sus- 

nded. With a touch set it vibrating, and count. 

us you can try any number of springs without 
troubling to pin them in, shorten them, or damage 
in any way. Of course, the beat may be any other 
number than above quoted. Whatever it is, you 
must reckon the number of beats it would be in 
any given number of seconds most convenient.— 
IPEGANREDSTUFF. ; 


[57163.JI— Employment at the Arsenal.— 
Only by applying to the superintendent or 
manager of the department, unless you can obtain 
a letter of recommendation from somebody who is 
a somebody.—E. G. M. 


UNANSWERED QUERIES. 


— . — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted tn this list, and Y still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit af their fellow contributors. 


Rifle, p. 289. 

$6692, Carbon in Cas: Iron, 289. 
. Silos, 289. 

Butter Kegs, 289. 
Electro-plating, 289. 
Shutter, 289. 


66723. Chaster's Electro- motor, 290. 

66731. Midland Engines, 290. 

68735. Water Gauge, 290. 

$6887. Dryiog under Pressure, p. 875. 
66907. Organic Chemistry Examination, 375. 
56905. Mai de Mer, 875. 

66908. Deed of Gift, 375. 

66916. Telescope Eye Tube, 375. 

56922. Twine, 875. 

56927. Co-ordinate Geometry, 376. 


66034. File-cutting Machines, 876. 


Unreported Brake Failures.—Atthe meeti 
of the Executive Committee of the Am 
Society of Railway Servants held in London last 
week, the general secretary stated in his report 
that, having drawn the attention of the B of 
Trade to brake failures which had not been re- 
ported by the companies to the Board, the reply he 
received was a very unsatisf one, from 
which it would appear that the Board of Trade 
have no intention of putting the law in force 
against those companies. The executive committee 

the following resolution thereon :—‘‘ That 
this committee strongly urge the Board of Trade 
to put in force the provisions of the Railway Re- 
turns (Continuous Brakes) Act, 1878, in all cases 
wherein default has been made by companies omit- 
ting to make the returns, or where same, when made, 
are inaccurate, or, to use the words of the Act, ‘ false 
in any particular. It was resolved that the 

ttee recommend to the annual general meet- 
ing that Clement E. Stretton, Esq., C.E., become 
vice-president of the society. 


From W. Wesley and Sons, of Essex-street, we 
have No. 66 of the Natural History and Scientific 
Book Circular, which gives the titles of works they 
have for sale connected with entomology, botany, 
ornithology, fishes, &o. 


QUERIES. 


— — 


(57164.]—Trigonometrical.—From the summit of a 
tower, whose height is 108ft., the angles of depression of 
the top and bottom of a vertical column, stand ona level 
with the base of the tower, are found to be 30° and 60°. 
Find the height of the column. Will some mathematician 
kindly give me a simple trigonometrical solution of the 
above ?—Cuas, A. WHATMORE. 


(57165.|—Course of the Wind.—Within the last 


24 hours, the wind has backed feom E. through N. W. 


and 8., returning again to E , with a barometer a solutely 
stationary, and without any atmospheric disturbance 
whatever, save some fog at daybreak, the sky through- 
out the day being mostly cloudless. Meteorologists say 
that a complete revolution round the compass, if the 
wind is inthe same direction as the sun, occurs but a very 
few times in the course of the year. Will some correspond- 


ent who is conversant with the subject, say how ofte a 
complete revolution in the opposite direction (backing 
as in this case, occurs? I have observed 


against the sun) 


the weather and course of the wind for many years, and 


have never observed such an occurrence within anything 


like the same space of time 1— M. A., Gloucester. 
[57166.)—Model Well.—Will any of your correspond- 


ents kindly explain the following? A friend has a model 
ebbing and flowing well in his garden ; the water supply 
is from a large fountain tank, out of which projects a 


to regulate the flow into a cylindrical leaden cistern 


ta 
p the bottom of which projects the siphon. 


from near 


The bore of the supply pipe being much smaller than that 
of the siphon, how is the latter completely filled with 


water at the bend, and thus siphon action made com- 


H. A. 


57167. Wood Planer. 
give me a detailed account or 
wood planer, with a diagram if possible !—Impaove- 
MENT. 


157 168.J—Separating 


the oil from beef tallow ?—ImPROVER. 
57169.—Boiler Construction. — I should feel 


of vertical, from one horse-power up te six horse-power, 


glad to know 
put them in, and the sizes of tubes for each doiler, and 
the thickness of plates. Are there any works on the sub- 
ject !—T. M. 8. 


(5717¢.]—_To Mr. Bottone.— Wil you give part eu- 
lars how pure P is pre in an atmospbere of CO,.” 
A diagram of apparatus would greatly please.—Maar. 


way of hardening punches for punching the nail-holes 
in horseshoes ? am a smith by trade, therefore 
happen to know a little about the working of steel, and 
have tried various ways for bardening them, but cannot 
get them to stand. I think the difficulty lies in the shape 
of the punch, it taper, therefore there is no clear- 
ance at the back of t 


strain on the punch : if they are too hard they break, and 
if they are not, they shove up. I must tell you they are 
steel shoes, and the punches work in a machine, and the 
shoes are punched cold. The size of the panon is 3-16th 
to jth, at point tapering up to §th.—H. F. 


CS ld Dynamite for Quarrying.—Could an 
reader tell me if dynamite would be better than 
powder for getting out stone, and how used? Also if 
there is a quicker way for a man with means limited to 
get water out of quarry, than by a common stand pump 
about 15ft. lift ?— QuanayMax. 


(57178.|—Easing Force Pump.—My force Pomp, 

witha lift about 30ft., goes tremendously hard. uld I 

mae it easier by having an air vessel put to it — 
EOTOR. 


|57174.]—Steam Canoe.—To “ Invicta” on OTHERS. 
— Being about to build a canoe, 12ft. or 15f*. long, and 
8ft. wide, I am desirous of fitting a screw engine into it. 
Could the new steam motor, about which you have spoken, 
drive it ?—if not, can you advise me as to a boiler and 
pa Jae that will work at a pressure beneath the atmo- 
spheric! Any information will be thankfully received. K. 


bour.—A. FRANKISH. 


(57176.)—Microscope Lamp.—I have a student's 
monocular, which 1 intend to fit with a small incandes- 
cent nop Will some reader kindly give a description, 
with a sketob, if possible, of a stand suitable for the 
purpose, and also name the best kind of lamp to use! I 
shall employ a bichromate battery.—J. B. 


(57177..—Soldering.—I have a deal of soldering to 
do, but do as I will, I can't keep the solder on the iron. 
Will someone kindly tell me how to proceed, so as to make 
a good job of it !—Nzw BeolxxI. 


(57178.]}—Olutoh. — Will some reader kindly give 
aketch and description of clutch, suitable for treadle of 
foot-lathe !—C.urca. 


(67179.|—Leather Scrap.—If this lies exposed to 
the weather, say fora year or so, I shall be glad to know 
whether it will have lost any of ite nitrogen ?—Sorap. 


157180.J— TO Mr. Bottone.— Would P he be good 
enough to explain, either in words or by diagram, how 
the wire is wound on a Siemens H laminated armature ? 
Do not the projecting ende of the central shaft 
interfere with the lapping of the wire over the ends of 
armature !— PERPLEXED. 


|57181.]—Heating Greenhouse.—Will any of 
% ours”? kindly enlighten me on the following ?—I de- 
sire to put heating apparatas into small greenhouse 10it. 
by 6. am told the slow-combustion stoves do not 
answer the purpose, and that I shall require the hot- 
water pipe affair. Is there any real practical advantage 


mence - lead cistern about 2ft. deep, by 12in. diameter.— 


— Can any correspondent 
description of the Daniels 


Oil from Tallow.— Will 
any kind reader please inform me how I might obtain 


obliged for any information as to the correct dimensions 


and the best way to construct the same. I should be 
the number of tubes, and the best way to 


(57171.|—Hardening Punches.— What is the best 


e punch, which causes it to jam in 
the holes, so you will see by that that there isa great 


in these pipes over the combustion s‘oves? Should be 
glad to have the opinion of anyone who has had experi- 
ence in this matter.—THEsMO. 


187 182. G. N. Locomotives.—(1) What are the 
chief dimensions of the“ single drivers of the G. N. Ry.? 
I should particularly like to know the di- meters of the 
wheels, the wheel base, the length of the boiler, and the 
length of the connec'ing-rods. (2) Have these engines 
the largest driving-wheels in England! If rot, where 
are they to be found 1— V. J. B. 


157183.]J—Planiag Machine.— Some time ago I bad 
a planer made to plane 20mm. by 10in. square; it was fitted 
with a pair of clamps 2in. high, and a pair of angle pes 
3in. high. I find that the latter tilt up and are forced 
apart oer screws when any work is placed between 
them, the screws being placed jin. from top of plates. I 
complained about this, and am given to understand that 
I must not expect to plane move than din. high on ev 
small a machine. Can “J. H.,“ or some other. tell me 
how to make suitable clamps, &c,, that will not tilt up or 
let the work slip away? I may say [ have planed the 
full height of the machine withou' ita trembling in the 
least degree, but the work always slips away after three 
or four euts.— F. SHAKESPEAR, Dresden. 


57184. Headstock. — Can I make a bick-geared 
headstock with only one arm for back-gearing ! All the 
wheels would be behind the pulley. I propose to make a 
boss on arm 2in. long for eccen rie to work in, the wheels 
to be carried on a short stud. Can this be done, and 
what alteration needs the pattern 1—F. tnuakesreas, 
Dresden. 

157185. Dynamo. — To Ma. W. H. Eaves, Coven- 
try. —Kindly permit me to tender you my warmest and 
most sincere thanks for your prompt and courteous reply 
to my inquiries respecting construction of dynamo ; buf, 
being a little disappointed with the prospective capability 
of such machine when finished—viz., four 2?-c.p. lamps— 
I suspected that there must have been an error some- 
where, and consequently I referred back to my query 
(No. 57068), wherein I found I had b.undered very mu 
by stating that my armature was two-thirds lees,” &e. 
whereas I should have stated it to be three-fourths of 
the size given by you for a 30 lighter.“ Therefore, to 
avoid further mistake, I to give you exact size of my 
armature, which is 5 13-16in. in length by 5 18-16in. ex- 
ternal diameter by 8jin. internal diameter. Will you 
kindly give me the needful information asked in my 
previous letter with this correction? Also, please say 
about what h.p. will it require to run it? Hope you 
will pardon me for thus giving you further trouble.— 
Cyxgo GWLEDIG. 


(57186.}—Astronomical.—Will F. R. A. S.,“ Mr. 
Franke, or Mr. Sadler, kindly give me the exact N 
for 1885 of the fol:owing objects in the late Mr. Webb 's 
book, fourth edition, as I cannot find them from his 
descriptions! I think ita great drawback that in the last 
edition the places are only given to the nearest minute of 
time. T Coronee. B.A.C. 6624, 7C01, 7219. 2 Neb. 


I | 6 Tanri Poniatowski. H 6112 Sas ittarii. Bu. 142 Aquilæ, 


H 1470 Cygni. B 658 Cassiop.— J. W. RuTBYEN. 


157187. Repairing Marble Ornament.— Will 
anyone inform me how to dissolve plaster of Paris so that 
I can move a portion of a marble ornament joined to- 
gether with it? Of course, it must be something that will 
not injure or discolour the marble, which is white. Ihave 
tried soaking in cold water for over four hours,which had 
not the slightest effect, the plaster being thick, and in so 
doing the gloss on the ornament came off up to the water- 
line. Could anyone inform me also what this gloss is com- 
pesed of, or how to put it on ?—W. E. 


[57188.)—Americaa Popoorn.—Can any reader 
give tas recipe for ovlouring and flavouring above 7 


157189 ]}—Income Tax.—A firm consisting of two 
a. makes £280 in one year. Is the firm liable for 

come tax, although the ineome of each partner is under 
£150 7—GLASGOw. 


157190. L. B. and S. O. R. Engines.—Can any of 
your readers give me full dimensions of the Gladstone,” 
L B. and S. C. R.; No. 605, G. E. R.; and the Lord of the 
Isles,” G.W.R ?—Piston Rop. 


(57191.)—Tuning Olook Belle—To ‘ Crerkex- 
WELL CLOCKMAKEB,” OR OTHEss.—- Will someone give me 
a few hints as to tuning bells for a Westminster chime, 
oron tuning b@ls pire How much is a bell cap- 
able of being altered in pitch—say a Sin. ordinary clock 
bell? Would the wire coils, the so-called ‘‘ cathedral- 
toned gongs,” be of use for this purpose 1— Ro xs Pois, 
Borza Je BUIS. 


(57192.]— Drills and Taps.—Will any of our readers 
ive me a scale or table of sizes of Is for ing holes 
or tapping, say, from zin. up to 1}in. in bolts, and from 

tin. up to lin. in piping 1—DnrI LS. 


(57193.)—Balance Staff.—Would anyone give me 
instructions for working watch turns—ray the whole pro- 
cess of fitting balance staff or cylinder! How is the staff 
fixed in turns, &c.! Should watch or clock pinions be 
oiled ?—Bgirish Workman. 


(57194.}—Punch.—To “Invicta."—Will you kindly 
tell me how I can make a punch to work by lever to 
punch holes up to 6-16in. diam., through tin. copper and 
brass 1— F. SnaxkST RAR, Dresden. 


[57195.|—Ircn Rusting.— What kind of punt can I 
use to prevent the bright parts of a machine beco 
rusty? ‘he paint must be easy to remove; the white! 
5 sets on the iron too bard.— F. SHAKESPEAR, 

en. 


(57196 J- Preparation for Hair.— With reference 
to letter 24530, cum any correspondent say whether Dr. 
Rohe's preparation for the hair can be obtained in Eng- 
land, or the German soft soap used in it ?— Euu. 


[57197.] — Watch Springing.—C.an any of the 
watchmaking correspondents of the E.M.” kindly give 
me directions how to order a new mainspring, the size 
and strength of the broken one! I have a maivapring 
gauge with strength gauge. Can anyone tell me when 
take out the broken mainspring how to take the proper 
size and strength of it by the gauges, so that when I tend 
to the material dea'ers t the sizes I give will be in- 
telligible!—Amatgzus Watca REraisEs. 


E 


` 
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valves of a compound engine that you willingly offered ——_+4+—— 


„ Boolie” if requested by him ?—F. Hawkins, 


(87190.|—Gas Engine.— Would Invicta,” or any- 
one interested in gas engines, kindly give a table in these 
columns to get the horse-power of a gas- engine! I have 
a 2 man-power gas-engine which will not maintain the 
power vs 4 Do7 at nine years of age, and I wish to reckon 

up.—G: G. 


(57200.]—Indicator Diagrams.—Will any of your 
readers kindly inform me how to calculate the indicator 
Giagram of three cylinder engines? What I want to 
know is, when I get the mean pressure of each cylinder, 
do I add the three means together and work them out in 
one sum, or do I work the mean pressure of each cylinder 
out dy itself? Stroke of engine, 44in. ; 50 strokes per 
minute; bore of two low-pressure cylinders, 19in. ; high- 
presure, 182in.; boiler pressure, 78lb. Average pressure 
on each side of pistons— 


Ib. 
Low- pressure 6969 %%„%„„%„ Left back %% % %% 28°6 
«pressure 6696565266 Left front 96 „6 ase 25°2 
Low-pressure %% % 08 Right back 66% „ „6 „ 27°0 
W-pressure sesse. Eight front... . 342 
High- pressure Right front... 47°4 
High- ress ure Right back 966% 66°2 
—Youxa BEGINXEB. 
reader of the 


frratt.]-— Violin Strings.—Could an 
“E.M.” kindly tell me what is the relative thickness of 
each string upon an English 3-string double-bass to brin 

out the finest tone, and the probable cost of the same 

Also, the distance of sound peg from the foot of the 
bridge ? I wish to re-string my instrument as the present 
one makes my fingers sore, and I am informed they are 
too thick. Will someone oblige ?—ConTRA. 


57202.) — Driving Cotton Machines 

ectricity. —1 am intending turning two cotton 
machines by electricity. The machines will require about 
1-b. p., and are situate about 100 yards from the motive 
power. The information I want is (1) What will the cost 
of running by electricity be compared with steam per 
bour? (2) What will a 1-h. p. dynamo cost? (3) What 
will the cost to transmit the power per yard? (4) 
How is the power to be applied to the machine !—will it 
require copper pulleys? Any other information relative 
pee used as a motive power I shall be glad of,— 

x. 


[57203.—Numbers of Locomotives.—Could any 
of your readers inform me by wkat rule the numbers of 
tives are determined, and why they should be 
changed, as I hear will be done with the Marchioness of 
Stafford 7—V. J. B. 


by 


[57204.]—Sea-Water Aquarium.—I am thinking 
of constructing an average-sized sea-water aquarium. 
Would soy reader give me any hints about this! (1) The 
tind of and plantas most suitable ? (2) How long can 
the water be kept without being changed !—(I heard of 
one being kept five years without change of water.) (3) 
Would the aquarium require any zino top! (4) at 
sort of place it should be kept in, and any other useful 
hints 1—NESTER. 


(67206.1.—Over-dry Leather.—Owing to the use 
of a gas stove, the backa of my bound books have become 
dry, and are apt to crack. Will someone kindly tell me 


to remedy the mischief !—B. A. 
(67206.}—Land.—What is the legal remedy, If an 
in the following case? I bought a plot of land, paid 
nearly the whole purchase money on account, and took a 
receipt for the money (bearing a penny stamp) with a rough 
plan of the ground thereon. The seller now refuses to give 
me a title, use he has learnt that I intend to put up a 
house of about half the accommodation of one that he 
has since built (and let) on a neighbouring plot. The 
value has increased ; he would return the money, mine 
being at the back of his, that is to say, his back door is 
towards my plot. I don't want to quarrel with him if I 
can avoid it, and would be for any advice. 
Ioxon aur. 


Colouring Matter of Leaves. M. Arnaud, 
in a note read at the Paris Academy of Sciences, 
has called attention to the identity established by 
his researches between the orange-red matter ex- 
tracted from leaves and carotine. He has found 
the same solubility in various disolvents, the same 
crystalline form and the same point of fusion (335° 
Fahr.) The two substances have likewise the same 
a ce and the same chemical reactions. They 
are not nitrogenised, and give birth under the in- 
fluence of chlorine water to a chlorated composition, 
which is white and insoluble in water. Husemann 
has prepared this composition by starting from 
carotine, and assigns to it the formula C,,H2Cl,,0. 
M. Arnaud has reproduced it by the assistance of 
the orange-red substance in spinage leaves, having 
satisfied himself on this subject by ascertaining the 
point of fusion (248° Fahr.) Carotine has been 
studied with great care by Zeise and Husemann, 
who has established for it the formula C,,H,,0. 
Carotine is found in the different organs of veget- 
ables. It appears to constantly accompany the 
chlorophylle. He discovered it to exist in the 
leaves of spinach (Spinacia glabra and oleracea), of 
mulberry (Morus alba), of poach (Persica vulgaris), 
of sycamore (Acer pseudoplatanus), of ivy (Hedera 
helix), in carrot root (Daucus carota), and in large 
gourds (Cucurbita pepo). The simultaneous and 
constant presence of carotine and chlorophylle in 
these leaves is doubtless not entirely fortuitous, and 
it is considered that there must be certain chemical 
relations between the two substances, of which the 
details are not known. 


ALL Communications for this department must be 
addressed to J. Prence, Langley House, Dorking. 


PROBLEM DOCCCLI—“ Tus War tas WD Brows. 


Black. 
3 n 
7 Kd . i Af i 
22 . ZY 4 . ,. 
cog R Seal 


2 2 . 
taa 


LA VA 
2 . 
its. 18 +10 


White to play and mate in two moves. 


1 80 2 rae hie 
0 * 0 y 
2. Q, R or Kt 

(Six variations.) 


NOTICES TO CORRESPONDENTS. 


Cornngcr solutions to 948 b7 F. A. Vincent (very 
interesting, but variation 1 B-B 5 omitted—Ep.), E. B., 
R. A. Bennett, J. A. Miles (a very fne and difficult 


problem, but if in your main play 1 
2 Kt takes P (ch) 
B takes Rt 


To 919 by J. A. Miles (weak), E. S. (but variations not 
given), F. O'N. H., R. A. Bennett, and Pathologist. 


C. C.— Very good for a first attempt. You will soon be 
able to manage three-movers. Í 


K takes B 
— Ep. 


ExorlisE Mecaanio Tounnzy.—Game between Rev. J. 
T. Chatto (White) and J. H. Blake (Black). 


(King's Knight's Defence). 
4 / 2. B-B 4, Kt-K B 3 / 8. Kt-Q B 
P-Q P-Q 8 78. P-K 
t Q2 / 8. Castles, P-K R 8 (b) 
/ B, B. Kt 3/11. Kt-Kt 8, 
18. 


œo 


2 

bcp 

we 
© 
A 
w 
g 
* 
8 


alah 
Ù 
.= 
NT ye 


= 

2 
a 
1255 


takes R (ch), K-R 2 / 
Q (ch), K takes Q/ 88. 


Nores py J. H. BLAxk . 


(a) As he intends castling K-side, and Black has not 
done so, this move is weak as being likely to facilitate 
an attack by Black's K side pawns. 


(b) To support the advance of K Kt-P whenever it may 
be thought desirable. In another game with the same 


opening moves, White continued g K R2 when Black 


was able to reply 9 
KBP. 

(c) Weak : he should retake with B P, when it is not 
easy to see how White can escape losing a P. 


(4) If 28 zzz p Black ultimately loses bis valuable 


Q P in return for the one gained. 


(e) Best: for if 28 P takes Q, R takes Q / 29. P takes 
P, R takes B P / and Black has a winning end game. 


(J) Better than B aq, on account of the after play. 


(9) If 32. Q takes K P, P-Q7/ 33. Q-Q 4, R- K B 4, and 
ns. 


(h) Much better than taking at once: e.g. — 86 
ie fac Q takes Q (ch) 37. K takes Q, K- Kt 3 38. P-K 
R 4, K-B 2 or 4/ 39. 1 Kt 5, P takes P / 40. P-R 5, P-Kt 5, 
41. P-R 6, P- Kt 6 (ch) / 42. K takes P, P-Q 7.43. P-R7, 
P Qs / 44. P Qs, and Biack has by no means an easy 
win. 


PE Evi preventing the advance of 


Holloway’s Ointment is unrivalled for its heal- 
Ing quanties. Frinted and very plain directions accompany cach 
pot. it reduces local inflammation, heals ulcerations, and cleanses 
the surface of wounds. It isinvatuable in cases of rheumatism 
und neuralgia, relieving mucular and nervous spasma, together 
with cramps in the limbs ur Lowels. 


Quester to observe that the last uumber of the Grim mor ge 
their subscription is pad will be forwarded to them oie 
Wrapper, ns un intimation that @ fresh remittance is Bets. 
it 


Ai communications should be addressed 
of the Exorisn Muomawic, 889, Strand F.. ™ 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and 
1 for illustrations on separate pieces 0 5 N 
ti to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 


replies refer. 8. No e is made for i letters 
queries, a replies. tters or nutes ates 
or replies giving 


such information, cannot be d except as advertis- 
ments. 5. No question asking for educational or scientifis 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not fore 
warded, and the names of corr are not gives 
to inquirers, l 
„ Attention is especially drawn to hint No. 4. The 
8 devoted to letters, queries, and replies is meant for 
e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “ spo apy a 
Column offers a cheap means of obtaining such 
ion, and we trust our readers will avail themselves of k. 


BACK NUMBERS. 

We receive so many queries asking for directions howto 
make many instruments and appliances which hate 
been fully ibed in back volumes that we hare com- 

led a list, which we shall insert in this column st 

tervals, of those most frequently sent, and as the 
numbers are still in stock, new subscribers should e- 
sult the list before sending their questions, 

Batteries: Nos, 741. 

Bookbinding : Nos. 613. 

Copying processes: Nos. 750, 753. 

Electric machines: Nos. 628, 759, 840, 


e Nos. 756, 772. 
Lacquers 866. 


: No. , 

Pattern Making: Nos, 938, 941, 943, 945, 948, 960, 963, 
954, 955, 956, 958, 959, 962, 963, 965, 969, 973, 874, 275, 
981, 986, 989, 998, 995, 998, 1,000, 1,002, 1, 08 1,004, 1,013, 
1, 009, 1,010. 

Bilver-plating : No. 890. 

Telephones: Nos. 696, 747, 865. 

Varnishes: 478, 619, 675, 691, 723, 775. 


The follo are the initials, &e., of letters to hand 
to Wednesday evening, Aug. See, and udn elne 
ere :— 


J. H. Pontzs.—Tha Ban.—J. T. M.—Kippo.—George 
Yarg.—8. Bottone.—Chas. Hosken.—G. Fryer.—J.5.¢. 
—A Fellow of the Ro Astronomical Society.—W. 
Lane .—W. P. W.—Asterisk.—Subscriber from 
No. 1.—Rev. J. Pearson.—Rev. T. H. Browns. Das 
Stephen. — Z. A. — Hiram. — E. 8. L.—Mancheste 
Plum der. Carpenter. A Constant Reader. G. Wor 
lands.— Plate Worker. — Busby. Surveyor.—Westem 
Youth.—Topic.—Dandie Dinmont.— Fred Loundes.— 
Orderic Vital. 


An. (It would be alike useless to trouble FP. R. A.. 
or to go to the cost of engraving your diagram, ina 
much asthe most tary acquaintance with th 

subject would show you that your idea is radically u- 

sound.)—Tyzo, (See Hints No. 4. 2. Nitric sd 

moet likely. The metal is protected by soap or war. 

8. Remove a ring of the bark, clea it out down to 

the wood. 4. Gum; see answer to below. !— 

A Fittrn’s Lasouagr. (The methods of cutting out 

have been described. as you ap pear to know; but # © 

buying the music merely marked out, we suspect you 
must apply to the dealers in the instruments nam:d 

Why not mark it out yourself 7)— GUN. (You would 

have found the recipe if you had looked through No 

980. Take dextrine 20z., acetic acid 10r., water bor 

and mix. When the dextrine is dissolved, add ler 

alcohol.)—8, J. (Try the publishers of sporting boots. 
such as Baily and Co., Cornhill.)— A. Hosrocrs. (an. 
pot yon settle the question yourself by trying how lag 
it keep? Surely it depends to a largi extent ot 
the weather.)—H. 8. H. (You will find a goo! deal 
about it in back numbers, and we may posmbly bve 
an article about it before long.) —Anmounge (Ebonit 

is made of indiarubber and sulphur subjected to a , 

penture above 804° Fahr. It is not easily mad 75 
0 . 


me, but can be done in a dentist's vulcaniser 


. to be seen.) —-HRETJRY Taarre. 
e chemical professor himself? The process $ 
doubt, be found in the Trunsnctions of the Chea: 
Society.) —L. Laz. (The plan has its advantages, 2 
has already been tried with partial success in tu“ 
where large furnaces are convenient, )—W. Mircur-:, 
(We know nothing of them, and we strongly miris +! 
renders to have nothing to do with “handsome offs! i 
of any kind till they learn more about them. ot 
these are, perhaps, genuine affairs, and when ade. 
tisements come to us through respectable agents we i 
unable very well to refuse them, and we have no tir 
to inquire into their real character; but readers t > 
in all cases exercise discretion, and take no aùverii 
ment B granted because it appears in a respec“ 
paper. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copios direct from the af! 


w 


is desired to continuo the Subscriptions 


Ava. 7, 1885. 


ENGLISH MEOHANIO AND WORLD OF SOIENOR. 


v. 


USEFUL AND SCIENTIFIC NOTES. 


— Pe 


Estimation of Oil in Oattle Oake:— Having 
had occasion to estimate the tage of oil in 
some samples of linseed and cotton cake, a very 
simple and effective method of conducting the 

suggested itself to me, and à description of 
it may be of some use to analytical chemists. It 


TERMS OF SUBSCRIPTION. © 


PAYABLE IN ADVANCE. 


ba. sd. for Six Months and 11s. for Twelve months, Post Free to 
any part of the United Kingdom. For the United States, 13a ,or 
3 dols. 25e. gold; to France or Belgium, 13s., or 16f. 500. ; to India 
(vin Brindisi), 15a. d.; to New Zealand., the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13s. 

The remittance should be made by Poet-effice order. Back 
numbers cannot be sent out of the United Kingdom by the 


; 3 4 ordinary news r t, but must be remitted for at the rate of 
consists in placing the sample, ther with about | 4 ack to carer a DONARE, 
5000. of ether, in a small, well-stop bottle, | Messrs. JAM G W. QUEEN and CO., of 924, Chestnut-street, Phila- 


delphia, are authorised to receive snbecriptions for the Unitod 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
250. gold, or Thirteon Shillings per annum, post free The copies 
will be forwarded direct by mail from the publiening. office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
dd. each oopy, to cover extra postage. nan A ' 


Vols. IV., VII., XXVL, XXVIII., XXX. XXXIL, 
XXXIV., XXXV., XXXVI, XXXVIL, XXXVIII., 
- and XL., bound in eloth,7s. each. Post freo, 7s. 9d. 


All tho other bound volumes are out of print. Subscribers 
would do well to order volumes as soon as posaible after the con- 
clusion of each half-yearly volume in February and August, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller of newsagent, or 2d. each, post free 
tala ae (except index number, which are 3d. each, or 

t free, +) 
Pindi for Vols. I., VI, VIL, VIIL, and IX., 2d. each. Post free 
3}d. each. Indexer to Vol. XI. and to subsequent vols., 3d. each, or 
post freo, 34d. Cases for binding, If. 6d. aah: 


tying the stopper, and leaving the bottle in a v 
of boiling water for fifteen to thirty.minutes. The 
solution of oil is decanted into a. small weighed 
fiask, the residue in the bottle washed with ether, 
. andthe washings added to the oontants of the 
flask ; the ether may then be distilled off, and the 
residual oil dried at 100° C. A repetition of the 

was found to give inno case more 

mgm. of oil, thus appearing to be far more ex- 
haustive than the method usually employed, which 
consists in either boiling the sample with ether ina 
fiask fitted with an inverted condenser edly ein 

drawing cold ether over the cake which is pa 
ina glass tube, while at the same time it is more 
itious and less troublesome.— Chemist and 

Druggist. 

Salted Runner Beans are in favour in many 
pare of the country, and are ble in spring 
orachange. They are gathered when full grown, 
but not seedy, and are closely in earthen 
jars, and sprinkled with salt as the pack- 
ing proceeds. Sometimes the precaution is taken 
to dry the salt in an oven previously to using it, and 
to spread the freshly-ga : beans out for an 
hour to render them extra dry before packing. 
The jars are tied down securely, and stored in any 
cool and dry place. When the beans are taken out 
they require to be soaked in cold water for a few 
hours; they are then cooked whole and served with 
a little butter. The colour is certainly not good, 
but the flavour is excellent.— Amateur Gardening. 


Regeneration of Nerves.— Fresh Researches 
on the Regeneration of Peripheral Nerves’’ was 
the subject of a paper communicated to the 
Académie des Sciences by M. Vanlair (L’ Union 
Medicale, July 11th). If the process of regeneration 
be studied in the divided sciatic nerve of the dog, 
after the lapse of several years it will be found that 
the initial phases of the evolution are accomplished 
in a definite manner, whilst the final stages are by 
no means uniform. In all cases the lower 


XXXIII., 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for the first 
24 words, and 3d. for every succeeding 8 words. 


Good Value Offered (cash or instruments) for all 
kinds ef sound or repairable Scientific Appliances.—Carrarz1 
8 Depot, Chenles- street, near British Museum. Established 


Handsome Pipe Organ, 7 stops, 14 octave pedals, 
hand and foot blower; suit chapel; room wanted. Exchange 
American Organ or Piano.— Wacss, Hemsworth, Yorkshire. 


For exchange, one of Shew’s 4-plate Changing 
Boxes. Exchange for anything useful in photography.—Adaress, 
E. Warts, Photographer, Radcliffe, Manchester. 


Wanted, 4in. back-geared Lathe-Head, also Vertical 
Roiler , for j horse-power engine. Sxchange.—Ep. Faancu, Bull 
Ring, St. Austell. 


Celestial Globe, with brass ring and stand, globe 
12in. dia., in perfect order. Offers. -W. Hooo, Oak well-road, 
Castle Douglas. 


“English Mechanic,” Vols. XXXVII., XXXVIII., 
XL., complete, unbound ; exchange in. stroke cylinder, or parts 
of Hodel Engine.—Cuamist, 224, Koman-road, Bow, B. 


extremi ; tral N erv Hand Dynamo, laminated armature, new, on 
y of T 110 Pa ion of the a 8 polished . baseboard, complete with two 10.0. p lara ps, 

its a olferation o the marginal Zone] lamp holders and wall- brackets. lights lampe well. What offers? 
of nerve fibrils, a disappearance of the axial | —H..Happocx, Victoria-etreet, Radcliffe, Manchester. 


Wanted, Anvil, about 2cwt. Will give Bench Drill- 
ing Stand and 12 drills up to Izin., will drill at any angle ; well- 
made too!l.—Address, 128, Barkerend-road, Bradford. 


Bichromate Battery of 8 cells, two-quart size, very 
powerful. Will exchange the whole or single cells. Offers 
requested.—E, Goopr san, New-road, Spalding. 


Electro Motor, by Cuttriss, nearly new, cost 30s, 
Will exchange for any ning useful, watch preferred.—E. Goon- 
yuan, New-road, Spalding. 


Quantity Clothing, new, men and boy’s. Exchange 
for Photo Apparatus, Musical Instruments, Lathe, one-horse 
Boller, &c.—M., 14, Church-street, Oldbury. 


Printing Outtit. Exchange for 50 or 52in. Bicycle 
w eee of 414. Speeimens.— WILsOR, Hargate-lane, West 
romwic 


Half-horse Horizontal Engine, on iron bed, with 
governors, in splendid working order. Exchange for 18 carat gold 
chain, curb pattern preferred, vaiue £4. Offers.—T. A. C., 
Fairfield House, Warrington. 


Lot Photo. Lantern Slide Views, a number 
Scottish Scenery. Will take excnange fur others or offers.— 
Address, Fix La Tr, 8, Wendover Crescent, Mount Florida, Glasgow. 


A good six-keyed C Olarionet. Wanted, a good six- 
Kea E flat Piccolo, or offers.—W. HaRTNUP, jun., Hurst Green, 
ussex. 


Dark Slides, double, mahogany, best make, quarter 
plate, half plate, and 1-1 plate. What offers? — F. Moons, 1, Naas- 
road, W Green, N. 


Lantern Slides, plain and coloured, photos, sets, 
and views, slipping slides, Kc. What offers? Send for list.—F. 
Moon, 1, Naas - road, Wood Green, N. 


What offers in cash or otherwise for 40 Swan Lamps, 
89 fr. of Ain. Belting. 2 Brequet Transmitters, 67ib. No. 16 D.O. 
Wire ?—H., 21, Westbourne Park-crescent, Paddington. 


fibres, and a sprouting of new fibres, which 
roject into a new formation of connective tissue. 
e whole forms at the central end of the divided 
nerve a ‘‘ neuroma of regeneration.’ The further 
changes vary ir different cases. Sometimes the 
neuromatous formation remains sterile; it stretches 
a little distance from the divided end, then becomes 
thinner, and disappears without giving rise to any 
nerve s. Sometimes genuine nerve fibrils are 
formed. This organisation, which is often achieved 
only after a series of fruitless attempts, results in 
the formation of a longitudinal and atic 
arrangement of nerve fibres. The author insists on 
the importance of mechanical conditions in assist- 
ing the regenerative process; the chief mechanical 
5 is the accurate apposition of the divided 
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Every Workman connected with the Building 
Tean e nizing a Saan 2 5 m “THE BUILD. 
; „ publis eve RID rice Fourpenee, at 332 
Strand, London: W.C, 7 * gii , 


“ THB BUILDING NEWS” is the Prineipal Journal. repre- 
senting Arehitects and Builders. and has the largest eirculatjon of 
any Professional Journal in the kingdom. 


Every Workman should insist on seeing “THE BUILDING 
NEWS” every week at his Club or Coffee House. He will find 
more Lists of Tenders'' for new work in it week than in 
any similar paper, and can thus judge where work is likely te be 
had. He is also specially invited to make use of Intersommumloa- 
tion If he wants to know anything about his trade; to write te 
. the Bditor if he hes any E and to advertise in 
the paper when he wants wor 


The charge for Advertisements for Situations is One Shill for 


Twenty-four Words, and Sixpence for every\Kight Words 1 


CHARGES FOR ADVERTISING. — 


Thirty Words ee oe ee oe , 
Every additional eight words wa 
Frent Page Advertisements Five Shillings for the first 40 words, 
afterwards 9d. po line. Paragraph advertisements One Shilling 
rline. No front page or paragraph advertisement inserted for 
ens than Five Shillings. educed terms for series of mere than 6 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of 6d. 32 the first 16 words, and 6d. for every 
succeeding 8 words. . 


ee ee 


may be ascertained on application to the Publisher. Motor Oastings, materials for Electric Bella, 
ADVERTISEMENTS in EXCHANGE coL UMR —fer Batteries, Galvanometers, Intensity Coils, Microphones.—-Kixe. 
j 8. d. MIND IAE. and Co.. Bristol. 
Twenty-four words ee oe oe ae ee os 0 3 
Vor every succecding Eight Words hes eer en OS ed. ted Wire Table, showing es, weight, 
and Oo., Bristol. 


ADVERTISEMENTS in the SIXPENNY SALE oa: 
8 


Sixteen worde ee oe ee ese es 0 6 
For every succeeding Eight words é. re . 9 6 
Sa” It must be borne in mind that no Displayed advertisements 
can appear in the“ Sixpenoy Sale Column.“ All advertisements 
must be prepaid ; no reduction ig made on repeated insertions; 
and in cases where the mnount sent exceeds One Shilling, the 
pablisher would be grateful if a P.O O. could be sent, and not 
sta m pe. mps, however (preferably ha nny atamps), ma 
sent where it is inconvenient to obtain P.O Os. ii as i 
$ The address is included as part of the advertisement, and charged 
or. 
Advertisements must reach the office by 1 p.m. on Wednesday, to 
insure insertion in the following Friday's number, N 


dard in box les, guaranteed 
85 ten 3 of pe 8 Oo Pc tevcnin, and 
Wimshurst Influence Machine.—Sole Manufac- 


turers of Improved Pattern. Numerous testimonials as to 
thorough efficiency.—Kino, Mzenpuax, and Co., Bristol. 


Galvanometer Cards, improved for tangent and 
ordinary combined, in., 8d. ; éin., od.; Gin., la.; post free —As 
above. 

Write for King, Mendham, and Oo.’s large new 
and reduced Price List, post free 4 stamps. 


Cloth for Ladies 


Trouser Lengths, 5s. each. Chea 
m 27 Winfield Mount, 


Dresses. Mantles, Boys Suits.—Huwitr, 
Leeds. Patterns free. 


Electric Depot, 10, Deansgate, Manchester.—Electrio 
Breast Pins, 266, Electric Bells, 4s. Induction Colls, 8a.—M1LLAB, 
p e e 


Ohemical Apparatus. — Catalo 500 
ulustrations, posted pray. Hos, Lothian 8 Bd 


Photographic Apparatus and Chemicals for 
ela tis s and amateurs. See new illustrated catalogue, post 
.— Hunz, Lothian street, Edinburgh. 


New Illustrated Price List of Screws, Bolts, and 
Nurs for Model Work, drawn to actual size, sent on receipt of 
stamp.—Moaais Consn, 132, Kirkgate, Leeds. 


Do we get Heat from the Sun P No! 


How the BBady is warmed. Spontaneous Combustion 
accounted for Fight reasons. showing the fallacy of this popular 
delusion. Hy KR. HUMPHREYS. Stamps 14d.—11, Cam bria- 


street, King s- road, Fulham, S. W. 
Old Scientific Instruments, Broken Model En- 


gines,ac. For estimate of cost for repairing, rclacquering, &c., 
send particulars to H. F. Lov ZOOVER. Optical Works, Slough, 
who makes this class of work a speciality. 


Vermilion, best, 28. 4d. 1b—PINNELL BROTHERS, 
214, Whitechapel-road, London, B. 


Gas Engine Oil (best), 2s. 6d. gallon.—PINXELL 
Borg ERS. 214, Whitechapel.road. 


Lathes. Lathes. Cheap and good. Satisfaction 
guaranteed. List two stamps. Bost make.—Mosinsom, Catherine- 
street, Sheffield. 


Fretwork.—Catalogue of every requisite, with 600 
illustrations, free for 6 stamps.—Hanoza Raos., Settle, Yorks. 


Marvels.— Double Opera and Field Glasses, from 
5s. 6d. Lists, with enwravings, free —J. B. Dancex's Depot, 58, 
Hamatead-road. Handsworth, Birmingham. 


Tudsbury and Sons’ Improved “ High-tension” Wims- 
nner Macuine, with their new Compound Ebonite Plates. 
Edwinstowe, Newark. 


Planing, not exceeding 10in. by 10in. by 8in.—B. W. 
CIAO, 18, Belinda-street, Hunslet, Leeds. 


For Model Work (wheel-cutting in brass only); also 
Boring, Turning, ana Screw-Cutting.—Cisco, as above. 


Household Dyes, 20 colours, cheap, cleanly, and 
expeditious, Sold by the manufacturer in ld. and 6d, packets ; 
gross, 7s. and 423, Sample 2 or 7 stamps,—T. E. Ho In, Blackley; 
Manchester. 


Model Steam Engines, made or repaired, separate 

parts fitted up. boilers made to order; ects of castings of every 

escription.—Lucas and Daviss, 21, Charles-street, Hatton 
Garden, London. 


Mesmerism.—Complete written instructions. Suc- 
cess guaranteed. Fee, 2s. 6d.—Paorzsson, 22, Clarendon- road, 
Anfield, Liverpool. ; 


- Forges, portable, quite new, circular and square, from 
50s. each ; bargains.—Lows, Wallis-road, Hackney Wick. 


Patents, Designs, ‘lrade Marks. Notice.— 
Jauss STVVENGON, The People's Patent Agent, 20, High Holborn, 
London, W. G. 


Incandescent Lamps (carbon), 2 to 8 candle- 
power, 2s. 6d. Trade supplied. Swan's 20c.p., 4s.64.—Patrick. 


Aro Lamps, several second-hand, £2each. Powerful 
Motor or Dynamo, £3 ; ditto, superior, £4 103. Clearing out. 


Air Pump, bouble-barrel, rack, massive brass fittings, 
on Spanish mahogany ; cost £8 ; price £3 108.—Pataicx. J 


Illustrated List of Electrical Apparatus, 2 stamps. 
Farne and Sons, 529, King's- road, Chelsea, 8. W. 


Oxygen Gas, compressed in cylinders, handiest and 
safest for limelight —Cranxeon, Compressed Gas Chemist, Bart- 
lett'’s- buildings, B.C. 


Oxygen Gas, compressed into fron bottles, liquid 


1 cide and carbonic acid.—Craxxsox, Compressed Gas 
Chemist. 


Oxygen Gas, compressed into iron bottles; prices 
on application.—CLa Bx sox , 28, Bar tlett's- buildings, Holborn, B. C. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. Cranxson, 38. Bartictt’s- buildings. 


Eyepieces.—Hnuyghenian of any power to fit any 
telescope, 15s. each. Sun Diagonale, £1. Star Diagonals, 308. 


Astronomical Telescopes, second-hand, by best 
makers.—Ccanxeon, 28, Burtlett’s-buildings, Holborn, B. C. 5 


American Organ and Pedal Actions, oom- 
plete or separate. Cheapest in the trade,—Tana und Co., Argyle- 
strect, Swansea. 3 


Lathe, Sin. centre,screw-cutting, partly finished, cheap 
—R. D. Suitn, Fazackerley-street, Choriey. . 


Engineer's Stocks, Taps, and Dies from jin. to 7 
equal to new, cheap.—H. D. Suita. 


Blocks and Rope, pair of strong 4 sheave, perfect, 
253. Worth double. — R. D. puiru. 


Blacksmith's Tools, about 7cwt., punches, wages, 
sets tue iron, &c., 1} per Id. — R. D. Suir x. 


Shafting, Pulleys. and Hangers, several lots 
cheap. State wants.— K. D. Bits. : 


Lathe Heads. 10in. centre, back-geared, 60s. ; worth 
doubdle.—Hiostr D. Siru, Fazackerley, Chorley. 


Iron Planing by steam, 30 by 10 by 10in. Speciality, 


gas engine Vaives.— Paraicn, Engineer, Che 


Photography. — Reliable Sodio Sulphite for 
Developtng.—The anomalous results obtained with this salt 
artse from the presence of impurities in the commercial article. 
11b. of pure Special Sulphite, in handsome glass stoppered bottle, 
box included, sent, carriage free to any address in the United 
Kingdom, on receipt of Postal Order for 3s. 6d. Orders cannot be 
booked.—A. Boars and Co.. Stratford, London, E. 


Model Engine Castings. — Makers of Model 
Engines should send tora Set or eons’ Iron Castings. Best 
and softest metal, Lowest prices in the trade. . 

6d. ; 


Horizontal Engine, 1}in. bore, 2}in. stroke, 53. 
lain. bore, Zin. stroke, ôs. Working Drawings, ls. 


Double Cylinder Horizontal Engine, lin. bore, 
an stoke 10s. Double Cyllader Vertical, 78s. Working Draw- 
gt, ls. 6d. 


Vertical Launch Engine, lin. bore, 1}in. stroke, 
3s., post free. Louble cylinder, bs. Working Drawings, 18. ed. 


Half horse-powe r Vertical or Horizontal, 10s. 
Working Drawings, 2s, ‘toree-quarter horse double-cylinder 
Horizontal, 17s. 6d. 


Send for Catalogue, 2d. 
Ad. —-Hxrox zs, Mersey Dockyar/, 
Liverpool. 


Six Lithographed Designs, 
17, Bmith-street, Kirkdale, 
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Hammond's Patent Mitre Frame Cramp is 
the dest, cheapest. and quickest Cramp for ail mitre frame 
makers ; it cramps the four mitres in one action, and so arranged 
that they can be nailed at the same time; price 22s. ; sent on re 
celpt of money orders payable to G. R. Hax{xxonp, Snodland, 
Kent. Diagram sent on application. 


Piles.— Worst cases cured first application. Indian 
Ointment,” 13 stamps. New African Tonics.” Packets. 60 
stamps (in proof for short time, 30.)~Tuomas PaLXIIM. St. Helen's, 
Auckland, Durham. 


Weather Forecasts for July to the end of 1885, 
p ix nce, post free, from the author, T. J. Muapar, Felton, 
.8.0., Northumberland. 


Optical Glass of finest quality, crown and flint: all 
sizes in stock to l4 inches diameter, discs and sheet.—Bucxine- 
Hax, Blenheim-grove, Peckham. 


Special 2ft. 6in. Lathe, screw-cutting, surfacing, 
hollow mandrel, division plate. overhead, ornamenta! slide-rest, 
be Saad tools and fittings, cost £46 ; offered at £30.—Hairan . 
N14 


Whitworth Lathe, Tonzie and Hines, and severa 
other second-hand Lathes. send one stamp for list. 


Parts of Lathes. rough or finished. Send six stamps 


for Catalogue of new Lathes and Parts.—Bairansia Co., Col- 
chester. 


Inventions Exhibition.—Do not fail to see the 
Treudle Saw which cuts four feetofinch wood after you have 
taken your foot cff the treadle. 


Gas Engines, one-man and two-man, as noticed by 
% J. K. P.“ in Exolisu Mrcuan’c. Baitannia Co. are now mak- 
158 . engines: one-man, £15. Two- man will de announced 
shortly. 


Gas Engines, work with little attention. Anyone 
can menage them.—Haitinnia Co., Engineers’ Toul Makers, Col- 
cheater. Tool makers to the British Government. 


Gas En sine, one H.-P. Otto, by Crossley's, first-rate 
condition — 98, Kinz's- road, Camden-road, N.W. 


Organ Materials, new and second-hand, for sale, 
cheap.—R. F., 184, Rennington- road, London, S.E. 


Important Notice.—Messrs. FRY and Co. beg to 
draw the attention cf their many friends, and those about to 
open shops cf any kind and any business, to their extremely 
cheap, substantial, and stylish shop front, internal wall fixtures, 
and fittings, counters, showcases, neste of drawers, cases for 
models, bent glass cases, Ke. Shops fitted complete from £14. 
Price list, plans, and estimates free. Distance no object. All 
communications anewered.—Far and Co., 90, Borough-road, 
London, B. E. 


Oatapults, free 1s. and 1s, 2d. Elastic Cord, 1d., 2d., 
3d. per foot. Postage extra.— Moopr Bart, Cheltenham. 


Valuable Patents for sale. Metals and Cements.— 
F. W. GMUAAD, Wednesti-ld-road, Wolverhampton. 


“Ohambers’s Astronomy,” quite new and clean, 
price 186. Published at zvs.—W. R. BLanp, Duffield, Derby. 


Hunting Knife. never been used, leather and 
„ horn handle, 17s. 6d.—Gaimwans, 60, Southwark - 
street, S. E. 


American Organ, 2 manuals and pedals, made to 
order, £35.—G. Far, 17, Richardson-street, Swansea. 


Microscope Otjectives. jth, jth, gin., 4-10th, 
2-3rds, lin., zin., good English lenacs, cheap, together or 
separate.—Epwanp Swirr, 105, Myddleton-road, Hornsey, London. 


Formulas Worked Out for winding Dynamos 
from 10 c.- p. to 500 c. - p., 8 stamps each.—H, Jon 8. 


Dynamo Castin Jones's patent H: 8 c.-p., 58.; 
18, rhea ; 20, 68. 6d. ; 2, N. 70, 168. a e Bis , 


Dynamos, finished: 8 c.-p., 30s. ; 16, 36s. ; 30, 40s, ; 
30, 50s. ; 70, 1008. each.—H. Jon zs. 


Dynamos for honse lighting. — Jones's 
Laminated Fields and Armatures, 5, 6, and 7 
each.—H. Jonzs. 


Dynamo Machines Repaired. Motors, with 
wire, 68. 6d.—H. Jonzs, 43, Mich strbet. Lambeth, BE.” 


Lathe, 5in. centre, bft. gap bed, screw-cntting, 
treadle. quite new, cost £36a week ago. On view. What offers? 
-W. Ber. 62, Holborn Viaduct, London. Letters answered. 


Brass Model Engine Castings, rough or finished, 
ae Pit list (stamp).— Weup, Dalley-street, Broughton, Man- 
ester. 


Recipes for Everybody. 
One,7d. Three, 184. Returned 
Manchester-road, Poplar. 


Photographs beautifully Copied, Burnished, equal- 


Jing originals, 3a. dozen. Cabinets, 6s. 64.—Gzoacs Kgitca, 
Artist, Fishponds, Bristol. 


Pair Double-Barrelled Pistols, in casc ; also Saloon 
Pistol. Offers requested.—O., 60, Elaham-road, Kensington. 


Two Instruments for direct sketching from nature. 
Invented by advertiser. Uffers.—O., 60, Elsham. road, Kensington. 


Lathe, magnificent bin. back-geared, and slide-rest, 
steel collars, 4tt. planed bed, heavy tly wheel and standards, double 
throw crank, ak brand new; worth £70 „ £12138, Seen 


after3 pm. on Saturday at 102, Teviot- et, St. Leonard’s- 
road, Poplar, E. 7 ” pon : 


Electric Light Switches.—Hedge’s 10-lights, 
28. 6d. ; 70, 50. ; 30, 88. 6d. Patent Fusible Cut-outs from 3s. 6d. 
per dez. Lists free. —G Longs ELECTRICAL COMPANY. 


Carbon Battery Plates, 4 square inches 1d. up 
to gin. thick; plates 12 by 8 by ifu., 28. All sizes in stock up to 


2ft. equare.—G Louse ELECTRICAL COMPANY, 20, Dartmouth-street, 
Westminater. 


Patent 
lights, £6, £7, and £8 


Recipes for Everything. 
dissatisfied.—Staniar, 119, 


Lathe Castings, &c.—See T. Taylor's advertise. 
ment in Evatish Macnanic every other week. Established 1847. 


Electric Light.—Four-cell Battery and Carbon 


Incandescent Lamps, free for 16s. 6d.—Bisxor, l, Kidderminster- 
road, Croydon. 


Electric Light.—100 above Sets to be sold. Sent 
on receipt of cash. (Bend early.) 


Quarter-plate Instantograph Camera, new, polished 
bay up box, tripod, and various aundries, . Ayles- 


Humber pattern Tricycle, 


enamelled, Dall be nearly new, plated and 


aringa, suspension saddle, £10 10a,—Lazoar, 


Aylesbury. 
r Printing.— 100 Bill Heads, 1s. 3d.; 100 Business 
E 8er quantities great reauctiun.—Bavcoxs and Co., 


Splendid ł-plate Camera and Tri 
N 41.— Hanay Wusarcey, 17, au 
wood. 


Powerful Cabinet Hot Rolling Press, £1, cost 
Ri mes the amou. t- WV I aTI „ 17, Mar cheater-road, Hey- 


od. complete, 
chester-road, Hey- 


New Silver Lever Watch (Benson), compensated 
balance, jewelled movements; cost £6; only £3 168.-W. J. 
Baown, 46, Foregate-street, Worcester., 


An Interesting Study. Reading the Hand. 
Written Ex planations, with Chart, 7d.—H. Dixsz, 21, North- 
street, Taunton. 


100-licht Dynamo, self-regulating alternating cur- 
rent, complete, with every improvement. Lamps, Cables, 
Switches, &€c.—Waane. 


Splendid Dynamo for Incandescent Lamps, nearly 
aw 50 ohms, 45 volte, a bargain, Lamps, Cable, Switches to suit. 
— WARNE, 


A Gramme, never been used, to he sold at low price 
for cash. Lanipsand fittings if wanted. 5 and lo light Machines, 
Castings, rough and finished. Amateur's Arc Lamps, and every 
appliance on hand and to order.—Warns. 


Price List. stamp. All the above machines can be 
inspected at Waans's, 39. St. John-street-road, E.C. 


Moustache Baised in a few Days. Send 14 
stamps to Harctay and Ramsar, 6, Little Newtown, Waterford. 


Pair of Trish's Acoustic Telephones, new, 258 
—F. Warxsa, Hambleton House, Moortown, Leeds. 

8 English Mechanic” and “Dictionary of Me 
chanice,” Vole. XXV. to XXXV. of the former, and 48 monthly 
parte of the latter. 163. and (Us. —J. Laprwoanmg, 122, New Church- 
street, Jamaica-road, Bermondsey. 


Photographs, Scottish scenery, 7 by 4 size, 4d. each, 
Extraordinary value.—Address, Puoro, 162, Trongate, Glasgow. 


Clear Gelatines for tracing Magic Lantern Slides, 
3} size, 43d. per dox.— Address, Puoro, 182, Trongate, Glasgow. 


Silver-on-Glass Mirror. 12} inches, and perfect 
flat. only £1U.—Hev. S. Mites, Droylsden Rectory, Manchester. 


New Scientific Books for sale. List free.—A. E. 
WiLson, Bramley, Leeds. 


Mesmerism.—Professor Carigana's Mesmeric, De- 
mesmerisation, and Curative Instructions (written), ls. 3d.— J. 
MacGaartu, 35, Albion-street, Belfast. 


Magic Cube.—“ A marvel of ingenuity.” - Science 
Monthly. Post free, 1}4.—Jamas Caam, Euciid-crescent, Dundee. 


Screw-cutting Lathes, zin. and 4in. centres, at lowest 
prices.—A. HaLLs, Howard-street, Yarmouth. 


Red Snow (Protococcus Nivalis) from Arctic regions, 
one slide, 6d.—Mgpicus, La Huerta, Suuth Beddington, Car- 
shalton, Surrey. 


Two-horse Boiler, 4ft. by 2ft., good order, £3 10s 
Photo, 3 stamps,—M., 14, Church-street, Oldbury. 


Electric Indicators, Bell, &c., roya! letters patent. 
pra Works, 27, Penton-place, Pentonville- hill. Price list 
e. 


Eleetric, Pendulum, or Drop Movemerts, 24s. per 
doz. Handsome Circular Sin. Bell, 44 mahogany French polished 
base, 58.—A dove. A 


Makers of anything New may open good busi- 
nees, by submitting samples, which, if selected, will de paid for, 
te Harpon and Co., 125, Strand, London, W.C. 


Incandescent Carbon Lamps, low resistance, 
3s. each. Fairy Lamps. 36. 6d. Platinum Lampe, ls. 3d., post free. 
—Topp, 14, Wentworth - road, Manor Park, Essex. 


Coca Leaves. The best, safest, and cheapest stimu- 
mane Consignment of choice quality just received. —Manxs and 
0. 


For the Marvellous Benefits to be derived from 
Geek see last week's Family Docter on the *" Possibilities of 
a. 


Coca.— Sample packet, with medical and scientific 


opinions. 13 stamps.—Maaxs and Co., 17, Newcastic-street, 
arringdon-street, E.C. 


Galvanometers, 2s. 6d. Ditto Delicate Astatic, 58. 
e with glass shade, 10s. Am- meters, 5s. Volt - 
meters, 86. 


Wheatstone's Bridges, 5s. Standard Ohms, 28. 6d. 
a hela Daniell’s Celle, in box, ior exact measurements, 56. each. 
— BOTTONE. 


Wimshurst’s 12in. Glass Plates. fitted with 
spindles ready for mounting, 66. per pair.—Horrons, Carshalton. 


Dynamo, band, second-hand, £2; will light 5 candle 
Swan Lamps, &c.—8. Borrons, Stanley-road, Carshalton. 


Sixpe Telegrams.—Before entering the Tele- 


graph eee ave home practice with your own instruments. 
. set. 


Sixpenny Telegrams.—Sounder and Key, on 
eon cEnny board, full size, 30s, set.—Siepos, WYATT, ana Co 
apham. 


r Sixpenny Telegrams.—These instruments can be 
seen ana tried at our oſtice.— 8 LIDO, Wyatt, snd Co.. Clapham, 


0 


Sixpenny Teleg rams. Every set warranted com- 
plete, and sent freo un receipt of P.O. 30s.—8., W., and Co., Clap- 
am. 


Sixpenny Telegrams Sounder is Pest Office 
Pattern and highly finished, with silk-covered coils, 30s, set. 


Sixpenny Telegrams.—Every telegraphic clerk 
spose possess a set for bume practice. —Stizposz, Marr, and Co., 
apham. 


Sixpenny Telegrams.—We are making these sets 
expressly for Students gf Telegrapby,—Sizepos, Wyatt, and Co. 


Sixpenny Telegrams.—SLEDCE, WYATT, and Co., 
Electrical Engineers, 96, Wirtemburg- street, Clapham, 8. W. 


Sixpenny Telegrams.—Number of vacancies will 
occur for Telegraphic Clerks. Practise athome. Ensure success. 


Sixpenny Telegrams.— Sounder Set, 30.— 
Stapos, Wrart, and Co., 95, Wirtemdurg- street, Clapham, 8. W. 


Incandescent Lamps. 20 candle-power. To clear 
stock we are offering at 28. 6d. euch, lest ditcount.—Kingtic Ex- 
GINEERING Co., 69, daint Martin's-lane, W.C. 


Leclanché and Bunsen Batteries, Jars, Porous 
Pots, Caf bons, Zince, Preparcd Manganese, Sal Ammoniac.—Ad- 
dress as above 


Insulated Wires. all kinds. Electric Bells, Pushes, 
Alarm. — Kix Tic Company, 5%, Saint Martin's -lane, W. C. 


Secondary Batteries, 4 b 3 by 1, best make, 
ebonite cells, post free, charged ready, lás, each.—Basrs, Botin 


Incandescent Lamps. 21 volt, suitable for above 
Battery, 36 6d. each.— Banxs, Belton Science Depot. 


Electric Bells, English make, silk-covered wire 
Coils, Platinum Contacts, polished cases, 58. 6d. each.—Bass. 


Telescopes, three-draw, leather-covered Lodiva, very 
9 ia ee complete: 6s, da., post free.— BAN xs. 


Bottle Bichromate Batteries, sliding zinc; 
half pint, 36. 6d. ; pint, 6s. 6d., all sizes in stook.—Banxe, Bois. 


Photographic Lenses, quarter-plate, 5s. 6d. ; fall. 
plate, 10s. od. Instantaneous Shutters, 3. 6d. and 108.66. Eazi- 
work Pinions &c.—W. Banxs, 32, Corporation-street, Holtan. 


Ebonite Telephone Oases, Bell pattern. serer 
caps, 7s. 6d. pair. wound, 3s. 6d. pair.—Banxs, Bolton. 


Dynamo, shunt-wound. will light six ten cnt: 
laipe, in good order, 70s.—W. Ban E, Manufacturing Electrics, 
ton, 


To Amateurs.—Should there be a demand fori 
Model Traction Engine Materials they will be prepared -a. 
Doraincron, West Gorton, Manchester. 


The Amateur's Gas Engine. Complete Cast iar. 423. 
Drawings, 5s. Litho, 3 stampa—A. Doaaixoron, West Gortoz. 


Manchester. 
Half horse-power Horizontal En Castings. 
porte in cylinder, 118. 60. Drawing, 18 stampe. Litho, 2 stamp. 


—A. Donaincron, West Gorton, Manchester. 


Bench Drilling Machine Castings, No. ! size, 
3s. 9d. Drawing,satamps. No. 2., 74. 6d. Drawing, Is stamps, 


—A. Doraincroxn, West Gorton, Manchceter. 


Lathe Planing Attachment, suit Sin. to wx. 
Lathe. Castings, 168. Drawing, 13 stamps.—A. Domainers, 
West Gorton, Manchester, 


4tin. Fan Castings, including drawing. 3s. 21. 
Drawing separate, 4 stamps.—A, Donaincrox, West Gorton, Nas- 
chester. 


Launch Engine Castings, 2in. cylinder. 12. 41: 
3in., 268. ; din., Ws. ; bin., 70s. Litho, 3 stamps.—A. Dorainsics, 
West Gorton, Manchester. 


Perfect Model of a Compound Condensing Marine 
Scruw Exoing. Castings, 10s. Drawing, 78. 6d. Litho, 3 stny 
—A. Donairnotox, West Gorton, Manchester. 


Model Steam Fire Engine. Castings for makisz 
this splendid model, 156. Working Drawing, 3s. 6d.—A. Duaa:ss- 
ron, West Gorton, Manchester. 


Test Pump for testing or feeding model o. 
Castings, 2s. 6d. Drawing. 6 stamps..—A. Donaitneron, West Gr 
ton, Manchester. 


Model Engine Castings, ljin. Horizontal. 58. : 
Ain. Vertical, 58. 6d. pn: Diagonal, 66. Drawings, le. each, 
—A. Doaainoronx, West Gorton, Manchester. 


Castings of Cylinders, Governors, Wheels, Pung. 
&c. List of tings and Drawings, I stamp.—A. Donauis-1-x, 
West Gortor, Manchester. 


Universal Trade and Amateur Supply.—te 
ture requisites; light, heat, air, water, geology, engineer. 
chemistry, photography, &c. Wholesale and export.—Cartat:.. 


Frictional and Induction Machines, Fla: 
Cylinders, Stands, Conductors. Glass, Vuicanite. Handre<es of 
Lecture Accessories. Their parts. 


Coils to sin. spark. Experimental, Resistar , 
Medical, Dynamo, Bell, Telegraph, Ga:vanometer, and othe 
purposes, Vacuum Tubes. Matchless cheapness. 


Batteries. — Thousands lighting, experimen:.ne. 
medical, depositing, The Universal Fvur- Case, iss. Cos ve 
nient, durable, and economical, 

Lamps, Are, 10s. 200s. Incandescents, Platinum. & 
Carbons, 2s. cd. Various makes. Holders, Switches, IIA, 
Meters, &c. 


Lecture Lanterns with Microscopes, Polaris cope, 
Kaleidoscopes, Troughs, Condensing Lenses, Scientific Sizer, 
Objects, Parts, Fittings, Accessories; Various. 


Boats.—17ft., with half-horse Engine, complete, £21; 
8ft. Scale Model, £10 ; 3ft. Locomotive, £8 ; rare bargains. 


Acoustics.—Sonometers, Sirens, Savari Whee: 


Chadni Plates, Organ Pl Tuning Forks, Bows, Reecaston, 
Refiectors, Bellows, Flames, Waves. i 


Heat.— Hundred Experiments. Tyndall, Whea ts tone. 
Trevelyan, Marcer, Rumford, Leslie Gronisand, Jugenhause, Ther- 
mometers, Pyrometers, Thermopiles, Reficctors. 


` Pumps.—Air, Steam, areny, Hydraulic, Lift, Er- 
t, Cond Boul „ Sab-cutancoas, 


Light Experiments, half, whole, and Cylindrical 
Lenses, Polarising, Crystals, Gauges, Spare, Rhombe, Nicu. s, 
Tourmalines, Micrometers, and Diffraction and Wave Piates 


Astro. Telescopes. Cheapest house. G. G. 
Eyepieces, Finders, Stands. 33 Transit, by Cary, SOs. Smalicr. 
various, din, Wray. 


Photography. — Cameras, Dallmeyer, am? 
foreign Lenses; quantity of Double Backs, Bodies, Stare. 
Screws, Sensitised Papers, Silver, Gold Solutions. 


Engines, Boilers, Parts, Fittings. Numberles seer: 1- 
hand ; far out cheapest in the market. See new list. 


Chemistry.—Apparatus, Chemicals, Balances, S. ne. 


Furnaces, Blowpipes, Chemical Cabinete, Rare Metale, Minera 
Models of Crystale.—Carrarzt. 


Text-Boots of Science, Astro. Periodicals, Fs«- 
Lien Mrcwanic, “ Design and Work,” the Engineer, Selene 
Review,” many years; cheap. 

Catalogue, 2d. Caplatai, Science Depot, Hire . 
1 Chenles- street, Tottenham Court road. near Hrit. 
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THE SOARING BIRD: AMECHANICAL 
PROBLEM. 


1 problem of the soaring bird is one 
that has exercised some of the ’cutest 
intellects, and our own columns contain 
many contributions on the subject. Perhaps 
it is for that reason that Mr. I. Lancaster, 
of Chicago, has sent us his tractate, in which 
he attempts to solve the problem, How 
does a soaring bird manage to sustain itself 
in the air on motionless wings?” It must 
be confessed that he has made a very good 
shot. He starts with the assumption—per- 
haps we should say F a body 
can do work by falling without losing its 
energy of position, and to reconcile that 
„ seeming impossibility” with the laws of 
mechanics, he has written his tractate, in 
which, however, he offers ne experimental 
roof,” as that would carry the question 
her than he is at present prepared to 
go. He contends, nevertheless, that if the 
ewtonian laws of motion are to be de- 
pended on, and there is no flaw in the 
mathematical treatment of the abstract 
forces, as used by writers on mechanical 
science, then the possibility of a device 
enabling gravity to become a continuous 
motive power is established. The soaring 
or hovering bird is an example of an imper- 
fect character; but a rightly constructed 
plane surface is a perfect example, because 
such a surface can be so placed at an incline 
to the direction in which it meets the air 
that its gravitating force will do more work 
on the atmosphere than the rear-push can 
do. The total work done by both forces 
flows to the rear in the disturbed air, and 
there falls to the tension of the surrounding 
atmosphere; but a part ef this other- 
wise wasted force is utilised, and takes 


the place of the rear-push, when the 


gravitating force will be the only one 
actuating the plane. The question then 
arises, Can a surface be constructed in 
which 
than is done by the rear-push? If that 
question is answered in the affirmative, it 
makes artificial control of the atmospheric 

8 possible; in other words, it solves 
the problem of flight. Innumerable ob- 
servers have testified to the fact that birds 


soar; that is, they rise and fall in the air 


without perceptible motion of the wings, 
and that is a mechanical problem which 
awaits solution. How is it done? Flight 
by motion of the wings can be understoed ; 
but how do birds support themselves in the 
air, with their wings outstretched it is true, 
but so far as we can see perfectly motionless. 
The carrion-eating vultures are a good ex- 
ample. They float for hours in the wind 
with extended wings, and without more than 
a suspected alteration of the inclination of the 
wings as regards the direction of the wind, 
they rise or fall steadily, and float with 
apparent ease, now at one height, now at 
another. We say a ‘suspected alteration,” 
because from what we knowof the mechanism 
of bird-soaring it is reasonable to sup 

that there must be some alteration in the 
inclination of the wing surface; but so far 
as can be observed, the wings are perfectly 
quiescent. Mr. Lancaster offers the follow- 
ing explanation :—The bird weighs 8lb., 
say, and the wind is travelling at the rate 
of 20 miles an hour, or about 30ft. in a 
second; by an alteration in the inclination 
of the lower surface of the wings, the direction 
of the wind is changed from the horizontal 
to the vertical, and we have then a weight 
of 8lb., which should fall at the rate of 30ft. 


VOL. XLI,—NO, 1,064, 


vity will do more work on the air 


per second; but it does not, and we have 
240 foot-pounds as the motive power. That 
raises the bird of 8lb. 10ft. per second 
against gravity, which absorbs 80 foot- 
pounds, and we have 160 foot-pounds left 
to hold the bird against the wind and 
to compensate for losses, which are 
the equivalent of friction in a ma- 
chine. Mr. Lancaster supports this con- 
clusion by arguments that certainly 
help to establish his position, which show 
that after making due allowance for fric- 
tion and waste in lateral motion, there is 
still ample energy in the rear. He has 
consulted the tables of Smeaton and Hut- 
ton, showing the action of air on inclined 
planes, and refers particularly to the experi- 
ments made by the Aéronautical Society of 
Great Britain. In the latter, the results of 
which are confirmed by his experiments, it 
was found that where the angle was very 
oblique, the ratio of the perpendicular to 
the direct force increases faster than the 
angle diminishes, which serves to show that 
there is some uuexplained action of the 
wind, or of atmospheric air, which acts on 
planes with greater force at right angles to 
the direct than could be assumed to be the 
case with an abstract force estimated from 
a diagram in which the resolution of forces 
is plotted down. 
rawing two lines at right angles, 
the horizontal one representing the direc- 
tion of the wind, the vertical the position of 
the plane, we have a quadrant in which the 
plane can be placed at various angles be- 
tween 0° aad 90°, and as the angle de- 
creased, or the inclination of the plane 
varied, a less and less body of air would 
strike the surface; but as the weight to be 
supported remains the same, the velocity of 
the wind would have to be increased just as 
the quantity diminished. Hence, the rear 
support weuld remain precisely the same in 
each case—viz., just enougb to hold the 
plane inst a wind strong enough to 
support, say 10lb. If the air is supposed to 
be calm, and the plane is moved upon it, 
the same result comes out theoretically. 
Where the angle is 45°, or an inclination 
which would resolve the abstract force into 
1 direct to 1 of perpendicular, the move- 
ment would be don bat the push consider- 
able. With an inclination of 1 to 5, the 
ush would be only one-fifth as great, but 
ve times faster, and the rule holds good 
with any angle; but the question here is, 
does the element of elasticity give to a flow of 
air powers different to those found in the case 
of a flow of water? Mr. Lancaster has 
satisfied himself that the mathematics of the 
matter ge to destruction in the solvent of 
common sense, and in his attempt to produce 
harmony arrives at the conclusion that the 
usual methods of determining momentum 
must be modified to meet the peculiarities of 
the case. He finds in the statements of 
Clerk-Maxwell a key to the mystery, for 
that writer in Matter and Motion says: 
It is true that when we say that a body is 
at rest we usea form of words which appears 
to assert something about that body con- 
sidered in iteelf, and we might imagine that 
the velocity of another body, if reckoned 
with respect to a body at rest, would be its 
true and only absolute velocity. But the 
phrase ‘at rest’ means in ordi lan- 
‘having no velocity with respect to 
that on which the body stands,’ as, for 
instance, the surface of the earth or the deck 
of a ship. It cannot be made to mean more 
than this. It is, therefore, unscientific to 
distinguish between rest and motion as 
between two different states of a body in 
itself, since it is impossible to speak of a 
body being at rest or in motion except with 
reference expressed or implied to 
other body.” Mr. Lancaster also quotes 
from the well-known article Aéro-dynamics, 
in the old Penny Cyclopsedia,’’ and sug- 
gests the follewing case as an example: 


Suppose a flat body weighing 101b. to be 
placed high in the air in a horizontal 
osition, the atmosphere being still and 
Laora. throughout, and the body 
allowed to fall. At first it will be variable 
in its motion, until a velocity is reached at 
which its descent will be uniform, the change 
being caused by the disturbances produced 
in he air by the falling body exactly 
balancing the momentum of the body at the 
velocity at which its motion became 


uniform. Suppose, for instance, that 
velocity to be 10ft. per second, then 
the tensions set up in the atmo- 


sphere will be equal to 10lb. moving 
ten feet in one second, and they will consti- 
tute the reactive forces against the active 
forces of the falling body, and we have a 
case of a falling body doing work. On the 
other hand, if the body, uniformly moving, 
be arrested and held in place, and the air be 
supposed to move vertically upwards with 
a velocity of ten feet per second against it, 
the body would, if released, be at rest 
relatively to the earth, and would be sup- 
ede on the moving air. Mr. Lancaster 

olds that the two cases are identical: the 
forces are the same, the processes and the 
effects are the same, the factors are alike, and 
the sum total isthe same. So if a properly- 
constructed device meets the air in a horizontal 
instead of a vertical direction, with the 
same effect of reaction against gravity, the 
latter will become a continuous motive 
power operating the device indefinitely and 
doing work on the atmosphere sufficient to 
balance the gravitating force. It would 
seem that we have in these considerations 
an explanation of the soaring or hovering 
bird, which, as has been pointed out before, 
may be assumed to be continually sliding 
down an upward current of air, the air itself 
carrying it upwards as fast as it slides down, 
and thus producing a condition of abso- 
lute rest, so far as the observer on the earth 
is concerned. Darwin was one of the first 
to draw attention to the fact that birds can 
and do remain perfectly motionless, so far as 
the eye can detect, and Mr. Lancaster 
corroborates him. He observed off the 
south-west coast of Florida a number of 
pelicans which rose into the air, and facing 
the wind floated for several hours in his 
vicinity, passing many times over his head as 
they oscillated up and down the beach, on 
which he had erected his apparatus for 
determining any deflection from the hori- 
zontal in the flow of theair. That consisted 
of a radial arm balanced at the joint, and 
feathered with five square feet of surface 
horizontally, its outer end moving through 
a circle of twelve feet radius. An ounce 
weight would throw this arm through 30° of 
arc either up or down; but the indicator 
remained level during the whole time the 
performances of the birds were watched, 
and Mr. Lancaster says he has never de- 
tected any deflection from the horizontal 
in a coast wind twenty feet from the ground, 
or above tree tops. The entire movement 
of air is on level lines, and all hypotheses 
of upward flowing currents of air to sustain 
the bird may be abandoned, as they do not 
exist, while a dead calm is the very best 
state of the atmosphere for a soaring bird.. 
The conclusion is, then, that the direction of 
the wind is changed by the inclination of 
the wings, and that the mere weight of the- 
bird tending to fall through still air pro- 
duces by the angle of the wings sufficient. 
elevating or sustaining force to enable the 
bird to float without movement of its wings. 
Soaring pelicans are rather exceptional, 
and one Mr. Lancaster shot was found to 
weigh twenty-five pounds (twelve pounds. 
being foreign matter, mainly fish in ita 
gullet), to measure 9ft. from tip to tip of 
the wings, which presented about as many 
square feet of surface to the air. There is 
no publisher’s address to the tractate we 
have thus noticed; but as the matter in- 


510 


terests many, we may say that Mr. Lan- and the same inventor’s machine for sawing the 
caster’s address is 335, Wabash-avenue, | grooves in the backs of books into which the 
Chicago, U.S.A., and that the work contains | tapes or cords enter. The sewing machine is said 
several diagrams which help to elucidate to bo capable of working at the rate of 18.000 
the subject. sheets per day. Bookbinders and others interested 
should compare this machine with those shown 
by A. Brehmer, of Moor-lane, E.C., at whose 
stand a wire staple machine is exhibited, though 
not at work. In these machines short bits of 
9 7 ree eis ronet the a of the ee 
an © ends are t over. The meth 
Paper, Printiag, Bookbinding, Stationery ’ | been adopted by some publishers for binding 
&o. their books, and it has the merit that there is no 
LTHOUGH the group which bears this title | likelihood of the wire staple coming out. At 
(26) is, from the public point of view, one | Stand 1976 Messrs. Virtue and Co. exhibit the 
of the most attractive, it must be confessed that process of printing from copper plates, in the 
it is rather mixed,” while no one of the trades | shape of etchings for the Art Journal. In this 
can be said to be adequately represented. So far | case the copper-plate is faced with iron by the 
as paper is concerned, beyond samples of wood | aciertype process, to give greater durability, for 
pulp and a rag engine or two, the manufacture | in this method of printing great pressure 18 re- 
of that invaluable article is not illustrated at all. | quired. The engraved portions of the plate are 
The most interesting exhibits in connection with | smeared over with a thick ink, which is well 
it are the samples showing the stages through | worked into the etched lines, and every portion 
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which wood passes in becoming a pulp suitable | of it except that retained by the lines is carefully | th 


for the papermaker. It is about 26 years ago removed by sundry manipulations, the final 
since Voelter succeeded in perfecting a process of | operation leaving the plate with a highly- 
disintegrating wood, by grinding it in the green | polished, almost chemically clean, surface. The 
state with abundance of water; but recently | plate with a sheet of paper over it is then drawn 
great improvements have been introduced, and | through the press, which consists of a couple of 
now wood pulp enters largely into the manufac- | cylinders, and the paper being thus forced into 
ture of the cheaper and coarser kinds of paper. | contact with the ink, pulls the latter out of the 
Mechanical means have been supplemented or | lines in which it has been buried. The process 
superseded by chemical methods, and by re- is necessarily a slow one, about 80 prints being a 
moving the lignine which binds the individual | good day’s work. Henderson, Rait, and Spald- 
cells together the cellulose is obtained in an ing, of Marylebone-lane, have an interesting 
isolated form, and is nearly as good as the pro- | historical exhibit in the shape of the methods 
duct obtained from esparto fibre, while it lends|adopted for printing music, including the 
itself readily to the bleaching processes. The punches, matrices, and rules used in the Scheur- 
cellulose thus obtained is perhaps less suitable | man process, and the blocks and rules of the 
for papermaking than for other purposes, as it | Cowper process, in which the notes were printed 
becomes more brittle and less tough; but the from raised types on ruled paper. They also 
exhibits of samples of the cellulose and of paper show the modern method, in which the music is 
made from it, with the addition of more or less | punched into a pewter plate, and an impression 
rag pulp or other binding material. show con- is taken and transferred to stone, the printing 
clusively to what a high degree of perfection the | being accomplished by the ordinary lithographic 
manufacture has attained in a quarter of a cen- | process. It is impossible in the space at our dis- 
tury. So far as printing is concerned, it is prin- | posal to notice the various printing machines, 
cipally in connection with the machines for | both letterpress and lithographic, and it would 
working off impressions from the type formes | be useless to attempt to point out their chief 
that the group can be said to be an exhibit of | features and differences without illustrations; 
printing processes, and even in that case it is but printers will certainly be intorested in the 
only certain special machines that are to be|self-delivering, self-registering, gripper platen 
seen. It would have been highly interesting, for | machine of Mr. A. Godfrey, North Reddish, No. 
instance, to have had the machine at work which, 1981. In this machine the platen and the forme 
according to tho preface written by Dr. Hugo|or type surface are both perpendicular to the 
Müller, F.R.S., was made in 1859, for the} base of the machine throughout the move- 
Standard, and was capable of producing 20, 000 ment, the platen sliding backwards and forwards 
copies per hour! It would also have been more |in horizontal guides. The ink-table is semi- 
interesting to have had at least one of those type- | circular, with a run of 32in., and a rocking 
setting machines which have been simplified] doctor“ delivers the ink at the fore edge just 
aud periected,” for so far as we have been able to | as the distributing and inking rollers come up 
discover only one of them has been placed in the | from the face of tho forme, whence they run 
Last Gallery for public inspection and criticism. | over the table, underneath, and pass between the 
Entering this gallery by the south door we find | forme and the platen as soon as the latter has 
an interesting and attractive exhibit by the pro- receded far enough. No skill is needed in feed- 
prictors of the Graphic, Around the walls are a | ing, as the sheets are laid ona fixed sloping board, 
numberef pictures; but surrounding themachine, | are adjusted by automatic lays, and seized by 
which is exhibited at work printing coloured | grippers which take them underneath and bring 
plates for their paper, is a table on which are dis- them up in front of the advancing platen, the 
played the various processes of producing illus- | gripper frame revolving around the frame carry- 
‘trations, The effect produced by ten workings of | ing the platen by a quarter rotation at each im- 
different colours is shown by means of a proof | pression. The printed sheet is taken from the 
from each plate side by side with one exhibiting | grippers by one of the now well-known self- 
tie state of the picture after each impression. | delivering arrangements. The speed is 2,500 per 
Mr. E. Badoureau contributes cases of wood- | hour, or about three times that of the ordinary 
engraving tools, a log of boxwood, pieces | platen machine. Slurring is impossible, and 
of the same cut up, and various sized|the type is not injured even when only a few 
woodblocks for the Graphic, showing the | letters are required to be printed in the corner of 
manner of piecing together (in two styles) a sheet. Messrs. Greenwood and Batley, Leeds, 
to make up the large blocks required by|exhibit their patent continuous web platen 
our contemporary. Then there is a photograph | machino, in which the paper passes from the roll, 
on wood, an artist's drawing on wood, and a up between the platen and the forme, where it 
finished block, while alongside is a mould in| is momentarily stopped for the impression to be 
wax, an electrotype shell, and a mounted electro- | made, These machines will commend themselves 
type. Altogether the Graphic exhibit is one of | to jobbing printers, and are not without interest 
the most interesting in the whole group so far | to the mechanic. Mr. W. C. Horne, of Alderman- 
as the public are concerned. Mr. W. J. Ingram | bury Postern, shows a patent duplex folding 
(The Illustrated London Nes) is entered in| machine at work on a sixteen page paper. The 
the second edition of the catalogue as exhibiting | sheet is laid on the table and is drawn by grippers 
a four-colour rotary machine; but the exhibit is | under the falling knife blade, which takes it 
reully a two-fecder Bremner machine at work | through the slit in the table, when it is again 
printing portions of the forthcoming issues of | folded by another blade at right angles to the 
the paper. It is probably as good a machine of | first, which carries the sheet to the final folder, 
the type for printing cuts“ as can be found, | when it is passed out to a shoot which tips it over 
for the cylinder reverses its action with the move- | to the heap. At the adjoining stand, Mr. J. J. 
ments of the table, and the arrangements for | Ayling, of Crane-court, exhibits the process of 
obtaining impression and for distributing the ink epee from the photographic negative to 
are practically perfect. Mr. F. R. Daldy, City- | the finished block. The drawing is transferred 
road, E. C., shows Smyth's thread sewing machine, | by photographic or other means to the zinc plate, 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,064. 


Ava. 14, 1888. 


the lines being in a bituminous ink, which is not 
attacked by the acid. The plate is then immersed 
in an acid bath, and as soon as a portion of the 
unprotected surface is eaten away it is again 
“inked up” or treated with a composition 
which prevents the acid from eating underneath 
the lines of the drawing. Plates are shown in 
ten different stages, exhibiting the effects 
of the acid at each step. Waterlow and 
Sens, at stand 2026 85 aoe blocks for 
printin 808 uce y various 
N aad; have 9 Woodbury- 
printing presses at work. They also show in 
action a railway ticket printing machine, which 
numbers the tickets consecutively at one or both 
ends, and turns them out at the rate of 10,000 
an hour. A machine for counting the tickets is 
at work as well, and forms the complement to the 
printing machine. Connected with printing, 
and especially important to those requiring rapid 
production, are ink rollers, for the speed of the 
modern machines is practically limited by the 
capability of the rollers to withstand the work 
ey are called upon to do. The Durable 
Printers’ Roller Co., of Shoe-lane, exhibit a 
collection of their exhibits, and a roller which 
has been at work for six months. The composi- 
tion, though nearly as soft as the ordinary glue- 
and-treacle mixture, is very tough, as is that also 
shown by the Messrs. Harrild, of Farringdon- 
street, E. O., who have a fine exhibit of Bremner 
machines—fine-art, letterpress, and chromo- 
litho, Messrs. Richardson, Koolman, and leger, 
of St. Bride-street, E.C., show what can be done 
with the r process nowadays, for 
they exhibit their fine-art moulding apn 
an electro of a well-known picture issued by the 
Graphie, which contains 1,000 square inches 
without a join, ourved electros for rotary 
machines, and Lanham's patent lace-printing 
electros, in which the mould being taken from 
the article, the printed representation must 
be exact. This method is also applied to leather 
and other articles in the production of rollers 
to impart the “grain’’ to artificial manufac- 
tures. Mr. Alexander Fraser (Neill and Co. 
Edinburgh) exhibits his type composing and 
distributing machine, and, singularly enough, 
books printed by its aid, as if the type had a 
different appearance when ‘set up” by 
machine, The apparatus resembles to a certain 
extent Kastenbein’s, in which the types slide 
down grooves all leading to a common point of 
emergence ; but in the Fraser machine the types 
are arranged in grooves at the top, and are 
pushed forward by metal fingers actuated by 
cords attached to the selecting apparatus, The 
keyboard consists of a number of plungers 
marked on the top with the letter or sign carried 
by the type controlled by the plunger, and the 
method of operating is to strike a rather smart 
blow with the middle finger of the right hand on 
the plungers, while another plunger is depressed by 
the left hand. The distributing machine has also a 
keyboard with plungers, and a plate containing 
a number of grooves down which the types 
slide ; but as it is necessary for the operator to 
read the type and then touch the required 
plungers, it is doubtful whether there is much 
economy even in operating the machine. As is 
well known, however, there are several reasons 
why type-composing machines have never made 
much pro , the most important of which are 
that when the cost of the machine is taken into 
consideration and the expense of the repairs, 
together with the wear and tear of type sliding 
in brass grooves, the economy gradually be- 
comes smaller by large degrees. Then, as 4 
climax, for newspaper work, at all eventa, the 
operator must be fairly intelligent, capable of 
reading manuscript, and of equable temper, for 
at times the machines are very trying. It may 
be that Mr. Fraser’s invention avoids all the 
well-known disadvantages ; but, from what we 
have seen of its performances, we are not in- 
clined to think that at last machines will be as 
numerous in the composing-room as cases. From 
type-composing machines it is an step to 
type-casting machines, and at the stand of Mr. 
6. Titchener (2,033), of Wilmington-street, E.C., 
we can see the latest improvements. The matrix 
and the mould are carried in a swing frame, 
which, when at work, abuts against the nozzle 
of the melting pot. A plunger in the latter 
forces the metal into the mould and an auto- 
matio arrangement knocks off the break or ot 
(a superfluous piece of metal at the bottom o 
the type) and ejecta that on one side, while the 
e are sent into a shoot on the 
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other. The types thus cast have perfectly 
square edges, and only require setting up on 
their faces and their lower ends levelled to finish 
them. Two processes in the old style are thus 
avoided, viz., the removal of the break by hand 
and rubbing to take off burrs or rough edges. 
Titchener’s patent delivery apparatus frees the 
matrix (the part containing the punched letter) 
from the mould (the part which forms the sides 
and body of the type) horizontally, instead of 
at an angle, thus preventing the tearing up of 
the face. The small work’’ machines cast all 
sizes generally used in book and newspaper work. 
and if steam power is used one machine casts at 
the rate of from 3,000 to 4,000 per hour. e- 
writers aro exhibited in several forms, and there 
are sundry processes of the Trypograph pattern 
for multiplying copies of letters ; while in the ex- 
hibits, which we suppose are classed under the 
head of stationery, there is quite a miscellaneous 
oollection, from an improved envelope and a 
postage-stamp affixer to an adjustable portable 
tent! Visitors, however, will bo interested in the 
paper-hanging printing machine exhibited at 
work by Osborn and Shearman, of King’s-road, 
S.W., while many will be attracted by the inge- 
nious envelope-folding machine of Mr. W. H. 
Hook, East Dulwich, S.E., which has movable 
boxes for adapting the machine to various sizes 
and shapes, and iscapable of working up to 3,000 
an hour. The apparatus employed in making 
rubber stamps—that is, the presses—are shown 
by one ortwo exhibitors, and there are some re- 
cent “improvements” in pens, penholders, 
drawing-boards, artists’ brushes,and easels; but 
they help rather to fill up space than to add to the 
importance of the exhibition. 


ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS.—I.* 
By S. R. Borroxx. 


HE amateur, especially if he be young, inex- 
perienced, and unblest with filthy lucre,” 
must ever command our sympathy and respect. 
He, without any hope of reward, except that 
ponios which follows the acquirement of 
owledge, works on, under the greatest diffi- 
culties, to the attainment of his end—an end 
which, in nine cases out of ten, tends directly to 
the benefit of his fellow-creatures. 

Nearly all the really useful inventions and 
discoveries, which have rendered the 19th 
century so remarkable as a season of progress, 
must be attributed to amateurs. or this 
reason, if for no other, we should render every 
assistance in our power to the bond: ſide amateur, 
and for this reason, along with another, have I 
attempted, in the following pages, to guide the 
tyro in his attempts at the construction of the 
more useful pieces of electrical apparatus. The 
other reason is that “a fellow-feeling makes us 
wondrous kind,” and as I myself have felt 
acutely the necd of assistance at the beginning 
of my amateur-scientific career, so I am pleased 
to suggest when and how much trouble may be 
saved, and expense spared by the adoption of 
certain simple modes of procedure. 


§ 1. Tools.—The true amateur, as a rule, has 
not a large assortment of tools. Little by little 
he gets together, or constructs, those which are 
absolutely necessary for his purpose; but he 
seldom aspires to the complete paraphernalia of a 
workshop. Still, there are certain tools that are 
indispensable, of which the following is a list in 
order of utility :— 


1 Large pocket-knife. 
1 e penknife. 
1 Archimedean drill and bita. 
Pair of cutting pliers. 
Pair of large scissors for metal. 
Pair of small ecissors. 
Beveral files, large and small, 
1 Hammer. 
Bradact 
wi, gimlet, pincers. 
Small bench aa” 
Small tenon saw. 
Soldering iron. 
Pipirit lamp, 
1 Wheel glass cutter or diamond. 
Pair of compasses. 
At. rule. 


I should like to bave put a lathe at the head of 
this list, for that is really the king of tools ; but I 
would not deter the student from making 
electrical apparatus because he has not a lathe, as 
— 49 
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most may be made well without one, though 
better with. 

Besides tools, the materials mentioned below 
will be found useful. They need not be procured 
all at once, but as occasion demands. If the 
amateur adopts the plan of keeping up a little 
stock of his materials and tools, as they are worn 
out or consumed, and more especially if he 
remembers that, Order is Nature's first law, 
aud that there should be“ a place for everything, 
and everything in its place, he will turn out 
better work, keep his temper, and work better 


than if he allows himself to degenerate into a slip-. 


shod style of doing things. Let him never say 
“that'll do” to anything capable of improve- 
ment. 

§ 2. Materials.—The following will be found 
useful in carrying out the instructions given in 
the ensuing pages :— 


Glass rods from 4 to jin. in diameter. 
Ebonite rods from } to jin. in diameter, 
Glass tubes from ; wo zin. in diameter. 
Guttapercha. 
Glass bottles, preferably green glass. 
Sheets of glass; every piece is useful. 
Bottoms of broken wine- glasses as stands, £c. 
Tinfoil. 
Sheet zinc and sheets of tinned iron.“ 
Sheet copper. 
Sheet brass, and brass rod, jin. diameter. 
Solder. 
Chloride of zinc. 
Rosin. 
ye 

"atch springs. 
White hard varnish. 
Red lead. 
Benzoline. 
Burnt umber. 
Copper wire of various sizes 7. 
Prout’s elastic glue. 
Methylated spirits of wine. 


Having these materials at hand, the amateur 
will find that several operations are required so 
frequently as to render a certain amount of 
technical skill absolutely necessary if the work 
is to look neat and act satisfactorily. Among 
the frst of the amateur’s requirements must be 
placed the power of soldering. 

§ 3. Soldering —For small work, an iron, 
shaped as shown at Fig. 1, will be found extremely 


i CO 


useful. The amateur can easily construct this 
for himself by boring a xs; hole in a copper 
wedge 2in. long by zin. thick, and }in. wide on 
the base. An iron rod, 15in. long, is straightened 
out for the handle, and the end of this rod is 
heated in the fire and hammered up until it can 
be thrust through the hole inthe upper rod ; what 
projects is then hammered down so as to form a 
kind of boss or rivet head, to prevent the copper 
bit from moving. The other end of the rod may 
then be filed or hammered to a point, and driven 
into a wooden handle. Five inches of broom- 
handle will answer the purpose, if nothing better 
can be got at. 

In order to solder successfully, four things 
are essential. Firstly, the portions to be soldered 
must be made scrupulously clean, either by 
scraping with a piece of sharp knife blade (kept 
specially for this purpose), or by sandpapering, 
or by filing, whichever is most convenient. 
Secondly, the portions to be soldered must be 
raised nearly to the temperature ef the melted 
solder. For this reason the amateur would 
surely fail were he to attempt to make a good 
joint, say, between two sad irons with an ordi- 
nary soldering bit, unless he previously heated 
the irons to nearly the melting peint of solder. 
In ordinary small work, where wires are 
soldered to wires, sheets to sheets, &c., the heat 
of the soldering-iron itselfis generally sufficient, 
not only to melt the solder, but also to raise 
the temperature of the surrounding portions to 
be joined to the requisite point. irdly, the 
noseof the soldering iron must be perfectly clean, 
and covered with melted solder, or, as it is tech- 
nically called “ tinned.” 

To insure this result the soldering iron must 
be placed in a clear red fire until nearly red-hot 
(if allowed to get too hot it will not take up the 
solder at all), then quickly and lightly filed on 


* Clean beef tins, sardine tins, &c., may be worked up 
very well and economically. 


+ This had better be procured as required. 


one face, and at once plunged into a rod of 
soft solder, on which a little powdered rosin 
has been placed. The heat of the soldering iron 
will cause the solder to melt, and run into 
globules. If one of these be allowed to run into 
the lid of a milk - tin. or other convenient tinned 
iron receptacle in which a little powdered rosin 
is also placed, and the fled face of the soldering 
iron rubbed briskly over the melted solder, the 
surface of the copper bit will be found to have 
taken a coating of solder as brilliant as a look- 
ing-glass. Should this not be the case, the iron 
must again be heated and filed and rubbed over 
the solder until a perfect coating has been 
obtained. 

When once the nose of the copper-bit is well 
“tinned,” it is sufficient after cach heating (pro- 
vided it has not been overheated so as to 
burn off the solder) to rub the iron 
iron briskly on a piece of old carpet, kept es- 
pecially for this purpose, just before touching 
the solder, Fourthly, the surfaces to be united 
must be kept perfectly clean and unoxidised 
during the application of the heat necessary for 
soldering by the application of some substance 
which prevents the access of air, &c., to the 
heated surfaces. 

These substances are various, and some aro 
more adapted to one metal than to another. Thus 
rosin is excellent for tinned iron and for copper. 
Hydrochloric acid (spirits of salt) is perhaps the 
best for zinc. Chloride of zine (killed spirits of 
salt), again, is excellent for iron, for copper, and 
for brass, where the surfaces can afterwards be 
well washed. 

A lump of sal-ammoniac ‘(chloride of am- 
monia) is also very useful for removing the oxi- 
dation from the copper bit by rubbing it against 
the lump for a few seconds, after heating. 

§ 4. As an example of the mode of proceeding, let 
us suppose we wish to solder a wire to the copper 
plate of a Daniell battery. We begin by 
cleaning the copper plate at the spot to which we 
wish to attach the wire by rubbing it with a 
piece of glass or sand paper until the surface is 
as brilliant as a mirror. In like manner we 

olish and clean the end of the copper wire. 
Laying the copper plate flat on the board which 
we keep 5 for soldering on, we place the 
copper wire on the desired spot. 

We now put the soldering iron in the fire“ (it 
having been previously tinned, as above de- 
scribed), and watch it until it shows by the 
melting of the solder on the surface that it is hot 
enough. We then remove it from the fire, give 
a rub on the sal-ammoniac or piece of carpet, 
then take up a globule of solder by touching one 
with the cleaned nose of the bit, and, lastly, 
having quickly touched the surfaces both of the 
copper plate and wire with a feather dipped into 
the chloride of zinc solution, rub the surface of 
the plate and wire simultaneously with the 
soldering iron. As soon as the surfaces become 
sufficiently heated, the solder will be seen to flow 
over them, The wire must then be pressed into 
its desired place, the melted solder rubbed well 
over the point of junction, the iron removed, 
while the wire is held motionless in its position 
until a sudden dulling of the surface of the 
solder shows that it has set and is solid enough 
to hold the parts together. After soldering with 
chloride of zinc (“killed spirits,” ‘‘ soldering 
fluid”), always wash in plenty of water, to 
prevent rusting. 


(To be continued.) 


COX - WALKER’S ELECTRIC TELL- ` 


TALE, &c. 


T their stand in the Inventions Exhibition, 
No. 1362, amongst other exhibits, Messrs. 
Harrison, Cox-Walker, and Co., of Darlington, 
have an electric tell-tale, a smaller fac-simile of 
which has been well tested for about three years 
in the East Riding lum, York, and has been 
recommended in one ot the blue books of the 
Commissioners in Lunacy—a recommendation 
which led to its adoption in several other insti- 
tutions of a similar character. The instrument 
shown at the Exhibition is for 30 stations, and 
consists of a clock driving a long cylinder around 
which the prepared record paper is fixed. On 
each side a this cylinder and slightly above it 
are electro-magnots, the armatures of which 
JJ ae en a ee 
è Care must be taken that the fire is emitting no sul- 
phurous smoke, otherwise the iron will surely nst take up 
the solder. 
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carry little brushes with reservoirs of ink, The 
frames carrying the magnets swing into position 
over the cylinder, and are separated when it is 
desired to read the record or remove it. Each 
magnet communicates with a _ circuit-maker 
placed in some part of the building or works, 
and the watchman is provided with a key which 
he inserts into the circuit-maker and turns. A 
current is thus sent to the corresponding magnet, 
which attracts its armature, and the pencil 
attached to that makes a mark on the paper 
cylinder, which is so ruled that the exact time 
can be read when a given station was visited, 
when it was left, and the time occupied in going 
to the next station. The tell-tale itself is kept 
in a glass case, and is placed where it cannot be 
tampered with, while the sheets of paper as they 
are daily removed can be dated and filed for re- 
ference if necessary in the future. Watchmen 
and others whose duty it may be to make the 
records have an advantage in connection with 
this electric tell-tale that they are not obliged to 
be at any given station at a fixed time to record 
their presence. They can make the circuit at 
any of the stations, and the time and place are 
accurately indicated. Another useful appliance 
is a double electric semaphore for pit shafts, 
hoists, or other places where it is important that 
a definite and indisputable signal shall be given 
from two stations before the machinery is put 
into motion. This semaphore has two arms, one 
being worked from one station, and the other 
from a different station ; but the bell will ring 
only when both arms have been thrown up. 
Both arms fall automatically when the engine or 
cage starts. The mining and railway-signal 
bells for long distances exhibited deserve atten- 
tion. One with a dome 12in. in diameter is 
fitted with a relay, and the bell magnet is 
actuated by a local battery brought into action 
by the relay. The extra-current spark is taken 
by a light contact spring, so that the platinum 
contact is preserved; and the tapper is fitted 
with a spring which slides over the contact-piece, 
and by the slight friction at each tap effectually 
cleans the parts. 


SKRIVANOW’S IMPROVED VOLTAIC 


CELL. 


As improvement on the Skrivanow cell has 

been recently patented in this country by 
Mr. P. G. Skrivanow, of Paris, whose aim has 
been to devise a cell which will give a powerful 
current, and yet occupy only a small space. His 
improved battery is of the class in which two 
liquids are employed, and is constructed to pre- 


sent a multiplicity and large area of acting sur- 
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faces without a corresponding increase of bulk. 
The battery cell, shown in vertical section in the 
figure, is provided with flat or narrow vessels, or 
cells, A of porous material, the walls of the 
vessels being made as thin as possible, and as near 
to each other as is practicable to leave sufficient 
space for the liquid, and thin plates B of pla- 
tinum or carbon, forming electrodes, are placed 


one in each of these vessels A, and are connected 
with the external circuit by wires a. The upper 
parts of the porous vessels are sealed preferabl 
with paraffin wax at e, and two tubes 4 b' (whic 
may be of glass) are passed through this sealing, 
the tube 4 descending to within a short distance 
from the bottom of the vessel, and being 
employed for introducing the liquid into the 
vessel. The tube / is shorter, and is provided 
for the escape of air and gases from the 
interior of the vessel. The elements thus 
constituted occupy very little space laterally, and 
are arranged side by side as closely as possible 
in a trough or vessel D, constructed of gutta- 
percha, ebonite, porcelain, wood, or other suitable 
material. The other elements are formed of thin 
plates of zinc E, placed in the trough D, being 
arranged alternately with the porous vessels A, 
and elements B. The said plates of zinc can be 
most conveniently connected together electrically 
at their lower edges by being placed in contact 
with mercury F, contained in the bottom of the 
trough or vessel D, or by any other equivalent 
connection. This mercury or contact is also 
connected to the negative pole by a plate d, pre- 
ferably of platinum soldered to a wire e, leadin 
tothe external circuit, Nitric acid is introduce 
through the tubes b into the porous vessels A, 
and sulphate of zinc (preferably as pure as pos- 
sible) is placed in the trough or vessel D. The 
arrangement as described presents a large surface 
of the electrodes or plates to the action of the 
liquids or electrolytes, and the porous vessels A 
being made as flat or narrow and thin as possible, 
enable a large number of plates or electrodes to 
be packed or contained in a small compass, 


LIPPMANN’S APPARATUS FOR 
ELECTRIC MEASUREMENTS. 
1 following description of Lippmann's appa- 

ratus for electrical measurements is given 

by M. Hospitalier in La Nature — 
Measurements of the intensity of electric cur- 
rents is daily becoming an affair of more 


and more importance. Although there exists a 
large number of 8 designed for this pur- 
pose, very few of them present all the qualities 
that are r for their practical employment. 
Most of these apparatus are based upon purely 
ee actions. The type of the genus is 

e well-known apparatus of Marcel Deprez, in 
which a soft iron needle is placed in the intense 
magnetic field formed by the two branches of a 
U-shaped magnet. The current to be measured 
traverses a bobbin and develops a magnetic field 
whose lines of force are directed at right angles 
with those of the magnet. Under the action of 
these two fields the needle assumes an intermediate 
position that depends upon the intensity of the 
magnet’s magnetisation and the form of its polar 
pieces, upon the form and dimensions of the needle, 
upon the form, dimensions, and number of coils of 


the bobbins, and upon the intensity of the current. ne am 


Digitized by 


There is, then, d priori, no simple relation be a 
the deflections and the correspondin nsities, 
i 3 that » 


and it is range Berd artifices of cons 
succeed in obtaining a perceptible 
between these upon a certain fraction of the aul. 


In reality, each apparatus requires a 
graduation and a determination of a 
of points, whence are deduced the rest through 
interpolation. Lippmann's galvanometers, or 
ampéremeters, present the peculiarity that their 
indications are indefinitely 


mann in his apparatus consists 


sured by a hydrostatic stress which, at every in- 
stant, is proportional to the intensity of the current. 
It suffices to know one in order to at once know 
r 
ig. 1 gives a general view o b ph’ 
amperemeter, and Figs. 2 and 3 are — 2 
tudinal and transverse sections which exhibit its 


principle and mode of operation. A mercurial 
pressure gauge, A B C (Fig. 2), is between 
the branches of a permanent magnet in 
way that the two poles are on each side of the 
horizontal leg of the gauge. Pieces of iron, with 
ends in the form of truncated cones, serve as arma- 
tures to the magnets, and permit of 

the field at B, so as to render it as intenseas 
at this point. The current to be measured is led to 
the mercury from the horizontal leg of the 

and traverses it vertically. It comes in 

the strip of 3 D, and makes its exit 

the second strip, E. That portion of the , 
column which is traversed by the 

a movable current element, which, in the 


K, 


eta, Kel 
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magnetic field constituted by the magn 
to move towards the right or the left. 
exerted upon this current element is 
to its intensity, and it therefore 
static action, which exhibits itself 
level of the mercury, which latter ri 
the legs of the gauge until the hyd 
balances the electro-magnetic stress. 
The theory of the ap tus shows 
tiveness is proportional to the inten 
and inversely proportional to the 
column of mer It is in order to 
sensitiveness that the chamber, B, is very 
that the field is concentrated at this point 
appendages of conical form. In 
reading of differences in level may — 


i 
8 

2 
—. 2. 


4 
il 


82 


3 
45 


Ẹ 
3 


et 


i 


with, there is arranged upon one of the legs 
a reservoir of wide surface in such a way 
that the level in this leg sball remain con- 


E 
8 7 
22 F 


stant, whatever be the change 
leg, which is of glass of small section. 
stant level leg is given a certain height 
that all the readings may be made, whatever 
direction of the current. In it is 
venient to so arrange the magnets a 
ascending in the horizontal leg of the 
produce an ascent of the mercury in the glas leg, 
and a descending current produce a depression 

the mercury’s level. When still greater sensitive 
ness is desired, it suffices to incline the glass 
slightly, whena slight of level will 

a considerable movement in 


2 


11 


5 


column ö 
is aperiodic, i 
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moves. out of this vertical line to the right or left, 
the two forces no longer oppose each other directly 
in the same straight line, ut their points of ap li- 
cation become se ted while their directions 
remain parallel, and a 4% couple ” results. 

new vertical through H, along which the buoyant 
effect acts, is called“ a line of support,“ because 1 

is the line along which the water supports the 
weight of the vessel partly submerged in it. 


As the pons, H. is the point at which the 
buoyant effort of the water acts, it must be the 
centre of volume (or bulk) of the displaced water; 
and the position of this point depends evidently 
upon the shape and configuration of the submerged 
portion of the vessel, and it is clear that as the 
vessel whose cross section is given in the figure 
careens more and more to the right, it submerges 
more and more of its hull to the right of the line of 
rest (or plane of symmetry), G P, and takes more 
and more of its bulk out o the water to the left of 
that line (or plane). It is, therefore, apparent that 
the centre of volume of the submerged part, or the 
point, H, must travel more and more to the right 
as the vessel careens, and thus increase the distance, 
G h, as the vessel continues to turn over. Now 
the point, M, in which the line of support, H M, 
cuts the line of rest, P G, is called the meta- 
centre ” of the vessel. Its position in the vessel is 
important, for it will be seen from an inspection of 
the figure that the vessel cannot capsize, but w 
have a tendency to return to the upright position 
so long as the metacentre is above the point, G, the 
centre of gravity. 

This results from the fact that the metacentre, 
M, may be regarded as the point through which 
the upward thrust of the displaced water (acting 
first through H) is brought to bear upon the line 
G P, where the careening force is applied (say at 
P). In other words, GM may be . peg as the 
lever arm with which the buoyant effort seeks to 
right the vessel, acting through M at right angles 
to G P, and with the intensity M m; that com- 
ponent of the “buoyant effort“ which acts at 
right angles to G P and in romp to the 

i indi Pp. Itis, 

j ta 


the point through which in the position assumed 
the upward thrust or resistance of the water acts. 
This point, of course, may OF may not be in the 
cross section taken containing G, but it may be 
there, and it will simplify the iscussion without in 
any way affecting the results to assume such a 
position of the yacht as would bring G and H into 
the same midship section. 

Now, it is apparent that when the yacht is 
careened as shown in the figure, its entire weight 
electro-motive force, but considerable intensity, still acts downward through G, while the resistance 
on account of its feeble internal resistance, Or a8 a opposed by the displaced water acts vertically up- 
standard of constant electro-motive force, in ward through H. 
assuring of a constant flow, and a constant magnetic 
field that the unipolar machine would itself pro- 
duce. The principle of this apparatus has n 
ee by its inventor to several other apparatus, 
and, in particular, to an electro-dynamometer and a 
wattmeter, which fi gured at the Exhibition of Elec- 
tricity at the Paris Observatory last March, in the 
interesting collection of measures presented by 
Breguet. In the electro-dynamometer, & bobbin 
traversed by the current to be measured is sub- 
stituted for the permanent recy Hrd Under such 

i i is no longer con- 
stant, but is proportional to the intensity. The 
result is that the changes of level in the mercury 
are proportional to the square of the intensity. 

In the wattmeter a long, very fine-wired, and 


reaches its position of equilibrium slowly, and stops 
there without going be ond it. And it is reversible, 
too—that is to say, if the mercury be set in motion 
by means of an external mechanical force, and the 
two strips, D and E, be united by & circuit, the 
latter will be traversed by a continuous circuit that 
will last as long as the flow of the mercury does. 

It is a true unipolar machine, that might perhaps 
some day be applied either as a mechanical 
generator of electricity, which should give little 


penditure of electric energy, while the mercury is, 
as usual, placed in the total circuit traversed by 
the current of intensity I. The fine wire bobbin, 


the part of the circuit considered. 
Aside from the originality of the principle of M. 
Lippmann’s apparatus, they all present the 
uable feature of furnishing indications which 


are accuratel rtional to th tents to be i 

measured, an his obiges us to use them in a large = 187 tons 3 8 o A 3 a lees at 

number of cases in which we could not rely upon 375,000 s 210,000. whieh the buoyant effort seeks to right the vessel. 

Ader ur eure nter ben 3 which so many a = 13,888 = Pp It is for this reason that the height, M, of the 
y accuracy. metacentre above the load-water plane (or plane of 


= 61 tons. flotation) is considered an important factor in yacht 


— 
„„.... —. 


BROWN S EXPAN DING MACHINE 


Let us now suppose the action of a third or ex- 
ternal force brought to bear at some point, as ees 
p 


These two forces produce & tendency to rotation as 
a result of their combined and simultaneous action, 


REAMER. the line of rest, and acting in the direction, 
1 accompanying illustrations represent a new j 3 , 33 . is exerted to 
: 8 een the e right. 
expanding mach FORME, FOR URE WREST | DOO: i l| Under its action the Doat will turn about the 


point, G, its centro of gravity, and it is evident 
from a consideration of the figure, that this external 
force, whose intensity is indicated by the length of 
the line P p’, acts with its entire value to careen 
the boat only when the line of rest, G P, is vertical, 
for as the vessel careens under the action of this 
force, its effective component, P p, perpendicular to 
P G, becomes constantly smaller in proportion as 
the careening angle, G R, increases; and at the 
same time, while the actual careening force Pp, 
the perpendicular component of P p', is becoming 
less and less as the vessel careens the point His 
oing further and further from G; the metacentre 
M further and further up the line of rest PV, thus 
increasing the lever arm of the buoyant effort and 
at the same time increasing its effective component, 
M m, which resists P p. t is 8 8 
e 


buoyant effo acting upward through H and 
transmitted to M (and there, we will say, acting at 
right angles to P G in the direction M m), will 
hold the careening force acting through P in the 
direction P p in equilibrium, and the boat will 
come to rest in an inclined position of equilibrium, 
and cease to careen. This position will be readily 
recognised by those familiar with sailing. 


The graphical construction of these forces is 
and will perhaps add clearness to the de- 


the vessel seeks to regain & position o equilibrium 
on an even keel, and manifestly requires the action 
of a third or exterior force to hold it in the inclined 
or careened position. 

From a simple principle of mechanics we know 
that this tendency in the bo 
vertical position is measured by what is known as 
the moment of rotation of the couple, which is 
equal to the product obtained by multiplyin either 
force of the couple by the perpendicular istance 
between them. 

Considering the vessel free in the water, it can 
be shown that for slight changes of aap such 


maintenance of standard or special sizes is essential. 
It is an American device, and is made by Mr. 
1 of Syracuse, New York. The cutters are 

e of the best tool steel, and are nicely fitted into 
unequally-spaced radial slots, cut through the end 
of the reamer, and bed on the conical head of a lu 
screwed into the head of the reamer. They ae held 
in position more firmly by a nut on the projecting 
end of the plug. When it is desired to expand the 
reamer, this nut is backed off and the plug screwed 
in, forcing the cutters out the desired amount. The 
tool is not designed as an adj ustable reamer in the 
strictest sense of the word, butasa standard reamer 
with a com nsation for wear. The body is ground 
slightly under standard size to insure clearance, and 
the cutters must be expanded and maintained to 
that size, doing away with the objection to an 
adjustable reamer, that when adjusted above or 
below a standard size, in some special case, it is 
not returned to the original or s dard size by 
the workman. 


about its centre o gravity, G, which will always 
retain its position with reference to the load-water 
plane, or plane of flotation, unchanged. 

The tendency to return to the vertical from the 


upward through H, ah is the displacement, or, 
what is the same thing, the entire weight of the 
vessel (so many tons Or pounds) multiplied by the 
horizontal distance between and H; or in other 


monstration. 

Prolong H M to O, assume a scale of equal parts 
in which a unit of length shall represent a given 
number of units of force, Sag) five tons to the jin. 
(or any convenient scale), make M O equal to the 
upward thrust through H so many tons (the dis- 

acement of the vessel expressed in units of 
ength). Resolve M O into its components by 
means of the parallelogram of forces acting in the 
direction G P and at right angles to that line. 
M m will be this component; so many tons or 
pounds acting in the direction M m through the 

oint M with the lever arm M G, and urging the 
oat to the left about the point G. 

The force P p' acting as P is the force of the 
wind on the entire sail area, 80 many pounds per 
square foot (depending on the velocity of the wind) 
for so many square feet. This entire force is laid 
off on P p’ with the same scale of equal parts indi- 
cating so much force to the unit of length. P is 
then resolved in like manner into its components 
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force acting downward through G may be ne- 
glected. P 

The question of stability consists in determining 
the value of this force acting with the various 
lengths of lever arm that may arise, and ascer- 
taining for given lengths how great an external 
careening force in the form of wind acting abeam 
it is calculated to resist. 

The line, G P, through the centre of gravity of 
the vessel, and which is vertical when the vessel is 
at rest on an even keel, is called“ a line of rest ” ; 
it is the line along which the weight of the vessel 
and the upward thrust of the displaced water act 
in opposite directions, and hold each other in equili- 
brium, when the vessel is in that position (vertical) 
and subject to no external force. The moment 
the vessel careens, the “centre of buoyancy,” H, 
through which the buoyant effect of the water acts, 


— 


STABILITY AND SPEED OF VESSELS. 
(Concluded from p. 493.) 
A Problem in Mechanics. 


á h explain the action of these forces, let Fig. 1 

represent the cross section of a yachtin which 
A, B,C is the immersed portion of the midship 
section when at rest on an even keel. Let the 
centre of gravity of the entire vessel be at G, in the 
section taken. Let the centre of volume of the 
submerged portion in the inclined position indicated 
be at H, which point is the centre of buoyancy, and 
the centre of gravity of the displaced water. Itis 


g T =r 
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acting along G F and at right angles to it. P p is 
the remaining effective component of P p' that acts 
at P to turn the boat about G to the right, in oppo- 
sition to M m acting at M to the left. The greater 
force has necessarily the shorter lever arm, the 
lesser force the longer ; both have the point G asa 
centre of action. From the expressed conditions 
we must therefore have: 


PpxPG=MmxMG (Eq. 1.) 


In a position of equilibriam the two rectangles 
having M » and MG and P p and P G for sides 
respectively must be equal in area, which is the 

eometrical interpretation of the equation of con- 
ition. 

Having thus briefly determined the new con- 
ditions of equilibrium under the action of a single 
given external careening force, ora nnmber of such 
forces having a single resultant, we find its moment 
of rotation or tendency to capsize the boat counter- 
acted and resisted by a moment of rotation in the 
opposite direction produced by the buoyant effort 
of the water acting upward through H, and we 
conclude from tle preceding that the careened 
position of equilibrium will be soonest reached by 
making the first number of equation 1 small, i. e., 
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so far as the theory of the matter goes; both are 
used in practice with good results, as we shall see. 

It is clear that by muking the cross section of the 
vessel narrow and deep, and hanging a lead keel 
on the bottom, we are, in fact, bringing G to its 
lowest possible point below the load-water plane, 
and are using the first of these methods. Lut if, 
on the other hand, we leave the position of the 
centre of gravity, G, out of consideration, and make 
the cross section of the boat, AB C D, broad and 
shallow, the point H will move rapidly to the right 
as such a vessel careens, and thus rapidly extends 
the line G A to the right of G and raises the point 
M on the line P G, thus increasing the lever arm 
of the force M m. 

These two methods of increasing the factor M G 
in equation 1 give us at once the principles of 
mechanics that underlie the deep and narrow cutter 
on the one hand and the broad and shallow sloop 
on the other. Thus are we brought in theory, by 
analytical investigation of the forces at work, to 
the same identical issue that the whittling mechanic 
has brought our practical knowledge of yachts 
through years of experiment. The analytical 
deductions show clearly that we may elect either 
of these two methods to produce the desired result. 
Bearing in mind the action of the different forces 
considered, we may proceed further to investigate 


and in thesloop 27ft., the cutter having a low and 
long sail plan, as shown by the dimensions given, 
and the sloop a higher and shorter one (this, of 
course, cousidering the lower sails only, mai 
and jib). The centre of effort being in each at the 
point P, and dividing the respective moments of 
rotation by the distance G P, the lever arm,” 
with which the careening force acts in the two 
models, we get for the sloop 375,000 + Ze 
13,888lb. = 6,4, tons, and the cutter 250,000 + 25 = 
10,0001b. = 6 tons, which represent in each case the 
resistances that the internal forces are calculated to 
oppose toa careening force acting at the point P 
and at right angles to G P. : 

Let us suppose the sail areas in each case, or 
means of meeting the careening force at P, equal, 
or 3,000 square feet for both cutter and sloop, we 
have as a result 44 pounds pressure to the square 
foot of sail exposed in the sloop, and only 34 pounds 
for the cutter, to careen both to the same angle; 
but, as these forces are supposed to act poponu 
to the sail areas, the actual force of the wind in 
each case to accompliah the same result under the 
conditions given will, of course, be greater. 

Making, then, a suitable allowance for the ins 
clination p P p, and the inclination of the sail to 
the beam of the vessel (which are never flat), these 
pressures would correspond to wind velocities of 30 


P ; the relative advantages the two methods present and 36 miles per hour respectively, being in the 
as under given conditions in practice. The first, with | ratio of 6 to 7 for cutter and sloop. We therefore 
P low centre of gravity and narrow beam, is the usual | see that for a given careening angle the sloop offers 
0 1 model of the English cutter, the latter that of the | considerably more resistance to the wind or 


ving 
power than the cutter, or, what is the same thing, 


in a given amount of wind the cutter will careen 
more than the sloop, or, in common parlance, the 
sloop isa ‘stiffer boat; other conditions being 
equal, she will stand up to the wind better; but no 

only this. It follows also, as a matter of course, 
that, as the wind force actin gat P to drive the boat 
has its effective component, P p, diminished rapidly 
as the boat careens, the component perpendicular 
to the sail alone being available for this purpose, 
It therefore follows that in standing up to the wind 
the sloop is enabled to use a greater portion of the 
entire actual force of the wind than the cutter, 
which careens more fora given amount. Thesloo 

has therefore more driving power for a given prad 


American sloop. It will be seen that they differ 
essentially in principle, and, as might well be 
expected, each has both advantages and faults 
peculiar to its class. 

Fig. l isa fair representation of the American 
sloop in cross section, while Fig. 2 represents the 
cuttertype. In order to make our consideration of 
these two forms as comformable to practice as 
possible, the two figures with the necessary con- 
struction are draw to scale, and represent the cor- 
responding elements of two boats having the same 
load-water line length, same displacement, and the 
same sail area nearly, The principal remaining 
elements are given below: 


Length, L. W. L. 65 feet. oa tee of canvas, and the cutter must carry more 
Beam (extreme). . 15 „, ll} „ et the same amount of propelling force. 

Draught » 12 „ At the same time, and for the same reasons, the 
Lead on keel. . . 3 tons, 38} tons. | cutter will doubtless stand a heavier blow with les 
Lead inside .. 33 „ I} y danger of disastrous results than will the sloop, 
Ballast, total.. 36 „ 40 „ which, being stiff, will not Field beyond a given 
Displacement .......60. 75 „ 75 y point to the gale, and is liable to lose sail or spam, 
MnxMG=P PG Maat (deck to hounds) . 41 feet. 42 feet. | while the cutter will be hove down to her beam ends, 
=~ = MO 2 Gh=125t Main boom . . . 52 „„ 58 „ where the careening power Of the wind becomes 
‘i ge 250 Ov0lb afl. . . . . . . . SO „ 39 y greatly diminished, but she will still be in a position 
250,000.” : Bowsprit outward ...... 273 „„ 30 ,, of stable equilibrium, and slowly right herself as 
— 1 — = 10,000Ib. Area lower sails. . . 3000 f. ft. 3450 8q. ft. | the wind ceases. A consideration of the two 
a 5 Gu Custom House bulk ... 44 tons. 40 tons. figures and a similar construction of the forces at 


the product Pp x P G; but P p depends for its 
value upon the effect of the wind, manifestly 
beyond our control, while P G represents the 
distance of the centre of effort of the entire sail 
area (where the wind acts) above the centre of 
pravity of the vessel, but the position of this point 
It therefore 
secms that instead of making the first member of 
Eq. 1 small, we must seek to make the second 
member relatively large; we must try fo make it 
so large that, for a given value of P G, P p may 
have any possible value, without incurring the 
danger of their product exceeding the product of 
We have therefore to ascertain how 
the force acting upward through H may give the 
G multi- 


F is fixed by the shape of the sails. 


Mom x MG. 


greatest possible product of lever arm 
plied by the intensity M m. 


It is clear from an inspection of the figure that 
this product depends, first, upon the upward thrust 
through H, which must remain constant in intensity, 
being equal, as we have seen, to the weight of the 
vessel, and, secondly, upon the lever arm, M G, with 
which it acts; in other words, the only way in 
which we can effect the value of the product which 
constitutes the second member of our equation, to 


increase it, is to increase the lever arm, M G, 
or increase the distance of the metacentre, M,” 
above the centre of gravity, G. But it is evident 
that this may be accomplished in two ways—viz., 
we may either lower the position of the point G on 
the line P G, which means simply to make the 
centre of gravity of the vessel very low and deep 
by using a lead keel or much ballast, or we may 
move the point M higher up by causing the point 
H to move 0 to the right of G as the vessel 
careens, which in turn means to give the vessel a 
broad and shallow cross section, so that the centre 
of buoyancy’’ in the careened position will be 
very far to the right of G, thus causing the line of 
support, H M, to cut tho line of rest, P G, ata 
point high up aboveG. The latter method amounts 
virtually to increasing the line G A, which is 
the horizontal distance between the two centres, 
and it is evident this may be effected either by 
lowering the position of G on the line P G, or by 
carrying H to the right. Either we; will answer 


sails only) would be about twenty · five feet from the 
deck — i. e., the point P at which the wind acts in 
both. The displacement of both boats is 75 tons, or 
100,000Ib. ; this is the measure of the upward 
thrust or buoyant effort of the water in each. Let 
us suppose them both careened tothe same angle as 
indicated in the figuree, and ascertain the corre- 
sponding resistances afforded in each to a careening 
force acting through the point P to the right. The 
submerged portion in each cross section now 
becomes a C 6, but it will be readily seen that in 
this position the excess of the submerged portion of 
the boat on the leeward side of the line of rest G P 
over that to windward is far greater in the sloop 
(Fig. 1) than in the cutter (Fig. 2), and that the 
centre of volume of the submerged part (H) in the 
sloop is necessarily, on this account, much further 
removed to the right of G than in the cutter. 

To offset this, however, the position of the point 
G in the cutter (the centre of gravity of the entire 
mass) is considerably lower down on the line of rest 
P G than in the sloop, owing somewhat to the shape, 
but chiefly to the lead keel the former carries, and 
this in a measure compensates for the small move- 
ment on the point H (the centre of buoyancy) to the 
right in the cas; of the cutter. 

As G represents very closely the position of the 
centre of gravity in each case, so H also represents 
with little error the corresponding position of the 
centre of buoyancy in the two types when both are 
careened to the same angle. It will be observed, 
however, that the distance, G h, is considerably 
greater in the case of the sloop, and that the 
porion of the metacentre, M, is consequently much 

er. 

n the careened position chosen we have in each 
case 75 tons = 150, O000lb., the buoyant effort or dis- 
placement of both boats, multiplied by the corre- 
sponding distance G A = 2,5,ft. for one and 1,64, in 
the other, which for the sloop gives 150,000 x 24 = 
375, 000lb. = 187 tons, and for the cutter 150,000 x 
1§ = 250,000 = 125 tons, for the measure of the 
moments of rotation due to the upward thrust 
of the buoyant efforts acting along the lines of sup- 
port H M, and tending to right the vessels by turn- 
ing them to the left about the point G in each. 

he distance G P in the cutter will be, say, 25ft., 


The centre of effort of the sail area in each (lower 


work in different positions will make this clear. 


For considerations of speed, however, in a wind 
that both can stand up to under full sail, the 
mechanics of the problem seem to be decidedly 
favour of the sloop, whose broad beam enables ber 
to use and derive more actual driving power from 
a given velocity of wind. The cutter, being hove 
down considerably in a moderate wind, loses much 
of the effective force. 

Where, then, it will be asked, does the question 
of relative speed come in, as every one familiar wi 
yachting knows that the cutter often rivals, snd 
sometimes beats, the sloop in time. The answer 18 
simple, but not of easy demonstration ; in fact, it 18 
not analytically demonstrable at all. The cutter 
often beats the sloop under given conditions, and 
the reasons for this are so complex as not to be 
within the bounds of exact mathematical investiga 
tion. : 

In a few words, the answer may be stated in 
general terms that the cutter, being narrower and 
sharper, has less resistance to overcome in moving 
through the water, and so compensates for other 
defects ; but for the mere physicist it is no answer 
to say that when the cutter beats she does it because 
she goes faster, and that she goes faster under cer- 
tain circumstances because she goes easier. We 
cannot hope to explain the matter on demonstrable 
grounds. The facts of the case, as yachting 
statistics show, are that the cutter rarely beats the 
sloop under like even conditions so near as they can 
be attained, and tho results of practice seem to have 
fairly maintained the slight difference the theoretical 
principles show in favour of the sloop. The 
mechanical principles involved seem to inclire 
ecidedly in favour of the sloop, and practice has, 
in the long run, left but little quoa of their 
relative merits under the same conditions as regards 
speed alone. f f 

Ever since yachts have been sailed the question 
has always been an open one, and both sides have 
strong advocates, mainly because the conditions 
under which the two -pos have been developed 
seemed to require the advantages peculiar to each. 
Wherever the principles that underlie a problem of 
mechanics point, as in the present instanoe, to two 
solutions, the two methods of arriving at like 
results will always be found adapted to different 
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conditions that are likely to arise in practice, and 
the experience of years shows this to be exactly 
the case in the present instance. 


Referring to the figures again, we see the sloop, 
whose chief excellence is due to her breadth of 
beam and consequent stiffness combined with light 
draught, is in every essential feature a smooth- 
water craft ; she is evidently designed to skim over 
the surface of the water rather than to plough 
through it, while the cutter is just as evidently 
designed for rough water, and is essentially a sea- 
goivg craft. 

The sloop has indeed great stability, but she is at 
the same time a quick, jerky boat; the meta- 
centre ” rises and falls rapidly as the boat careens 
a little more and then returns to its former position; 
she rights herself suddenly at the least slackening 
of the wind, and is comparatively ill adapted toa 
heavy sea, while the cutter, owing to the slight 
. change the centre of buoyancy undergoes in moving 
from one careening angle to another, is necessarily 
a much easier sea-going boat. She goes over on to 
her beam ends with perfect safety, and returns 
easily and gradually when the wind slackens. The 
same kind of reasoning applies again to the sloop, 
whose windward side, lifted high out of water, is 
subject to heavy shocks and jars from waves which 
are likely to impede her progress considerably in a 
heavy sea, whilo the cutter, with her straight lines, 
rides them easily with less change of position, or 
plunges through them. It would seem, therefore, 
natural under the circumstances and the principles 
involved that the cutter should be the preferred 
yacht with the English, who do their sailing so 
much at sea, and in the rough and choppy waters 
of the two Channels, while with us the centreboard 

pe, more or less modified, for contrary reasons 

ould find preference. 

The question can be never definitely settled for 
all cases; each will always possees merits for the 
particular situations to which it is best adapted. 


Viewed, however, in the light of mere racing 

machines, the question changes somewhat, as the 
issue then becomes one of speed alone under the 
same conditions for both, ard from this standpoint 
there seems to be much in favour of the sloop 
against the cutter. 
„Speed will be the sole point at issue in the coming 
international race, and it would seem certainly, 
from theoretical data at least, that the Americans 
have every reason to look with confidence for the 
best results from their own peculiar type of boat, 
the centreboard sloop. 

In the coming race the cutter is expected to make 
up for other shortcomings by her narrow beam, 
consequent straight lines, and low resistance to 
motion through the water. To offset this, however, 
it should be borue in mind that she is much deeper 
than the sloop, and that pressures (in the water) 
increase in proportion to the depth, and as a result 
of which there is probably but little gained by the 
narrow beam ; while asloop of moderate beam and 
light draught, such as the one being built by Mr. 
Smith to meet the Genesta, will probably be broad 
enough to skim over the surface of the water with 
comparatively light draught, and yet be sufficiently 
narrow to have easy lines and a compatively low 
resistance to motion through the water. 

The mechanics of the problem seem certainly to 
favour such a boat. The figures 1 and 2 show 

ractically the relative midship actions of Commo- 

ore Bennett’s boat, designed by Mr. Smith, and 
Lieutenant Henn’s cutter yacht, the Genesta, doubt- 
less the best of her type afloat. We have looked 
into the mechanics of the question, where we have 
found that the practical yacht builder has already 
given us all that theory can show, and all this with 
a shrewd guess at the best way to overcome the 
resistance that water opposes to motion. Let us, 
for conclusion, assume his standpoint, and look at 
nature. 
Nature has given us two types of locomotion in 
or upon the water, by which we may always 
pattern without being far out of the way. They 
are the fish and the duck, and the two types of 
yacht we have considered are in no small degree 
ones of these two types of least resistance; 
but it will not be claimed by anyone that a yacht 
should sail under water or nearly so, and the most 
enthusiastic will prefer as a rule the type that 
skims over its surface. The swimming fowl has, 
so to speak, a broad load-water plane with light 
draught, its immersed section at the forward end 
being almost a perfect parabola; and the load- 
water plane of the shallow American sloop is not 
unlike it in plan, the chief difference being in the 
point where the propelling power is applied. The 
cutter resembles in some respects the „with its 
narrow and deep cross section and easy lines, with 
the propelling power equally out of place. But 
here the comparison ends, for though designed to 
offer but little resistance to motion, the elliptical 
cross section of the fish is doubtless mainly designed 
to resist severe pressures at great depths. 

The question so far as the yachts are concerned 
will doubtless ever remain one of expediency. 
What do you want to do? will always be the 
question. Do you wish to ride out a sea without 


losing a spar or rag of canvas, or do you wish to 
hurry at any cost over a bit of easy water ona 
bright September day ? 

For the former we prefer the cutter type ; but if 
it is a question of keeping the ‘‘cup’’ merely, and 
if there is any virtue in mechanics, we prefer the 
American sloop—moderate beam, light draught. 


THE LEAD BATH. 


N LTED lead for heating steel articles to be 
‘i. hardened has become quite common in shop 
use. There was a time when it was employed only 
for articles of varying thickness, so that the part 
to be hardened could be heated, while that to be 
left annealed need not be greatly warmed; but it 
has been proved that a more even heat can be ob- 
tained on articles of even size, as well as on those 
of varying dimensions, by the lead bath, and that 
the heating can also be done quicker than over a 
charcoal fire. There is another advantage in the 
lead bath heating, one pf great convenience at 
times, and that is that the article to be heated may 
be kept an indefinite time in the hot lead without 
being burned; it will aot get beyond the proper 
heat for hardening. There is an improper use of 
the lead bath in the attempt to employ it for 
drawing to temper; the bath will do its 
absolute will, and as evenly and indiscrimi- 
nately reduces the hardness as it heated the steel. 
This uniform drawing is not always desirable; 
there are tools and other pieces that require care 
ful management and much humouring to bring 
them to their proper degrees of temper. This can- 
not be done in the evenly heating lead bath; the 
proper drawing is either over a clean charcoal fire 
orina bath of heated sand. Whenever the last 
can be used, it is preferable on all accounts. 
Of course, such drawing must be done to 
colour, and this is one of the advantages 
of the lead bath for heating for hardening; 
the steel does not contract an oxide so thick 
or so discoloured that the steel itself may not be 
seen. In heating for hardening in a fire the sur- 
face of the steel is burned, so that it contracts a 
coating that must be removed by direct abrasion 
before the true surface of the steel can be seen. 
But in lead heating the lead appears to be a defence 
against the oxygen of the air, and the steel comes 
out clean. The writer has made tests that prove 
that the surface of machine- polished steel coming 
from the lead bath, and being chilled in pickle or 
in water, will show every gradation of colour as to 
temper without being previously scoured or bright- 
ened. The lead bath must be of pure lead. It 
will not do to use the sheet lead of old eaves, 
gutters, and the pipe of old drains from sinks, eaten 
half through with atmospheric acids and the worst 
corrosives of the kitchen; the lead must be 
chemically pure. Buy lead in pigs from the 
mines — the Galena brand is reliable — or 
buy the somewhat higher priced bar lead. 
Both are as nearly absolutely pure as is possible. 
Melt in a plumbago crucible or an iron pot. Heat 
the lead to a cherry red and keep it so. Cover the 
surface with charcoal dust. Suspend or immerse 
the articles to be heated in the bath until they are 
heated through. They need no attention until 
you are ready to harden them. No pewter, type 
metal, or junkshop stuff will do for a heating lead 
bath; the heat cannot be even, and the bath will 
not be clean. There are exceptions to the objec- 
tion of drawing in the lead bath. Sometimes there 
are portions of an article that require softening or 
annealing while the remainder is left hard. In such 
a case the portion to be softened may be immersed 
in the bath and be annealed without afiecting the 
other portions, as would be done by radiant heat. 
— Scientific American. 


PHOTOGRAPHY AND THE SPECTRO- 
SCOPE.—II.* 


By Carr, ABNEY. 


OU now see we have a picture of this flat iron 
produced by the deeper blackening of the 
heated part, though the whole plate was given but 
a short exposure to the light from the phosphorescent 
plate. I will impress this further upon you. I 
have here a collodio-bromide emulsion plate. But 
in this case, instead of heating it by a flat iron, we 
will heat it by immersion in hot water. Of course, 
a collodion plate is not so sensitive as a gelatine 
plate. I put it into cold water for a short time to 
moisten it, and then dip half of it into some nearly 
boiling water; on withdrawing it, I expose it to 
this candle, and develop it when it gets cool, which 
we effect by placing it a short time in cold water. 
It will be seen that the immersed in hot water 
is much blacker than that which was exposed cool. 
If I heat the plate, and allow it to cool, and then 
expose, there will be no effect. The plate will 


The substance of the Cantor Lectures delivered 


before the Society of Arts. 


develop normally,’ for the increased amplitude of 


vibration will have ceased, and the light will have. 


to perform the same work on each part of the plate. 
Now, in whatever manner increased amplitude is 
given, when the cause of the increased amplitude is 
withdrawn the amplitude will cease in the same 
manner. One of the chief reasons against what we 
may call the vibration theory” of the photo- 
graphic image, namely, that the molecule is un- 
tered by the action of light, is this—that the in- 
creased amplitude would cease with the same 
rapidity with which it would cease when the hot 
iron was applied to the back; that is to say, after 
five or ten minutes the amplitude of the vibrations 
would come back to the normal extent, a condi- 
tion which is not fulfilled in the photographic 
image. I can illustrate this in a very visible manner. 
I think you can all see this phosphorescent plate. 
Now, what is the reason of that phosphorescence 
taking place? It is that the atoms of the molecules 
which comprise this phosphorescent material are 
swinging in a certain rhythm, which gives us the 
sensation of light. Now, if I apply a hot iron to 
the back of this plate, I think at once you will see 
that the image of the hot iron is present. Here is 
the same kind of action taking place in the one case 
as in the other. Now we come to another point, 
which is a slightly different one, and that is the 
energy of radiation. I may say that the energy of 
radiation is a subject on which 1 could discourse for 
a good many hours, but here I can devote but two 
minutes to it. I must try to make it as clear as I 
can. I hold in my hand a little instrument which 
is called a thermopile, which, you see, has a narrow 
slit, which could be narrowed to any degree of 
fineness; attached to it is a screw motion, which 
will make that slit travel along the base of the in- 
strument; beneath that slit are some thermo-electric 
couples. Itis not my business to enter into how 
they are made, but still we know that, when 
thermo-electric couples are heated, an electric 
current is generated sufficiently strong to cause the 
needle of a galvanometer to deviate ; and the amount 
of energy of radiation which falls upon the face of the 
pile can be measured by the deviation of the 
galvanometer needle. In a great many experiments 
which were made, this thermopile was caused to 
travel along the spectrum by the screw motion, and 
at every part of the spectrum, at distances of, say, 
a quarter of a turn or half a turn of tho screw, the 
amount of deviation which was given tothe galvano- 
meter needle was read off. By that means we are 
able to compare the energy existent at different 
parts of the spectrum. On measuring the area of 
the curve in which lie all dark rays, and the area of 
the curve for the visible rays, it will be found that, 
roughly speaking, the energy of the latter rays are 
about half that of the former. But for photo- 
graphic action we do not have anything like that 
amount. The red rays for ordinary photographic 
work are useless; and why that is we shall see by- 
and-by. We will say that the photographic action 
stops at the blue, and we find that the total energy 
of radiation which is used for photographic purposes 
in the electric light is only about one-hundredth 
part of the whole energy of radiation. The remain- 
ing ninety-nine parts are wasted as far as photo- 
graphy is concerned, except in so far as they heat 
up the molecules in the same way as the flat iron 
heated up the molecules on the photographic plates. 
The other curves show the energy of incandescent 
lamps, You will see that they have very little of 
what is called actinic power; that is to say, they have 
very little blue ray at all compared with tho are 
light. In the lowest curve we have a lamp at only 
a yellow heat, the middle curve being that at a white 
heat, and you will notice the enormous difference 
there isin the energy between thetwo. The energy 
of the middle curve, which measures the total 
energy of radiation from the incandescent light, is 
about twelve times that of the visible power. Yet, 
when you have to measure the photographic part 
of the spectrum, you will see that it is only about 
eighty. That is to say, supposing you have a 
filament of an incandescent lamp which is one- 
hundredth of an inch wide and half an inch long, 
then if you take an arc electric light and cut off 
from the glowing positive pole the same area, the 
photographic value of the one, area for area, is 
about eighty times that of the other. I will ask m 
assistant to put in front of the slit something whio 
I showed you at my last Cantor Lectures, and which 
I daresay you have forgotten all about. That some- 
thing is a film of the same silver salt with which I 
photographed the spectrum at the commencement 
of the lecture. You see that it cuts off all the 
violet, and well down into the blue. I want to 
show you that the colour of the photographic spec- 
trum is perfectly different from that which the 
human eye can see. I wish to show you a little 
device by which, perhaps, I shall be able to give 
you an idea of the integrated volour. A tolerabl 
bright is on the screen of the camera ; 
raise the screen so that the spectrum falls on a lens 
placed a little beyond it: and if we had time, I dare 
say that we should be able to get a screen placed in 
the focus of the second lens, so that the recombined 
colours would form a white patch, without the 
slightest tinge of colour. We have got a white 
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circle, however, which is sufficient for our purpose 
though at one matan there is a very narrow red 
fringe to it. In the place where the coloured 
ctrum is in focus I p a horizontal aperture, 
about jin. wide, and by a little arrangement I can, 
by strips of card, cut off any colour I like from 
falling on the collecting lens, so that it recombines 
only the remaining colours. You remember that 
the photographic spectrum does not extend as far 
as the green, ordinarily speaking, so now I cut off 
all rays as far as where the photographic spectrum 
begins, and you can see the colour of the light, 
which is really useful for photography. It is a sort 
of sea-green colour. If I were to take that light 
and pass it through a slit and a prism, you would 
soon find that the whole of that spectrum would be 
photographically active, because all the light which 
is not photographically active has been cut off. I 
will show you one more method of recombining the 
photographically effective colour disc; that is by 
taking the ordinary disc, and cutting out the red and 
orange. We have, then, only the green, the blue, 
and the violet ; and those, when they are combined 
together, ought to give you pretty nearly the in- 
tegration of the colours which are ordinarily photo- 
graphically active. I will ask my assistant to spin 
it in front of the lantern. I do not know whether 
1. can all see the colour-charts which I hold in my 
and, but those who can will see that the colours, 
when placed in the blue-green light, appear totally 
different from what they did in the whiter light. 
The yellows are much deepened, and the reds are 
blacker. I will ask now to have the spectrum 
tbrown upon the screen once more, and we will 
again pass this colour-chart through the spectrum. 
The colours are very pure for pigments. I think 
that it is the finest colour-chart of the spectrum 
which I have ever seen. It is one prepared by 
Professor Piazzi Smyth, and appears in his Madeira 
spectroscopic observations. Notice that the blue 
appears perfectly black when the chart is in the red, 
the red at the left hand being brilliant. Passing 
it into the yellow, the yellow is vigorous; the blue 
is black, and the red undimmed. Upon my passing 
it still further on in the green, you will see that the 
red is blacker, and the orange is blacker, whilst the 
. yellow still keeps its colour, and the blue begins to 
get more bright. Passing it still further on into the 
violet, we see that the yellow is now perfectly black, 
the red has gone, and the blue begins to shine out. 
Passing still further, you will see that the blue still 
shines out, but is less intense, all the other rays 
appearing black. Upon my passing it again rapidly 
through, you will now be prepared for the changes 
that take place. In this lantern, which has been 
used to form the spectrum, the light passes through 
a slit. Tho slit, you see, is perfectly straight, with 
parallel edges. Now comes the question, Is it 
necessary that light, in order to be decomposed into 
a spectrum, should be passed through a slit of this 
description, or what shapes may it be allowed to 
take:’’ I propose to try to answer this query in 
an experimental manner a little. First of all, we 
will see what the effect will be if we use no slit at 
all. You see that the colours are not pure. I re- 
place the slit, and you will see at once that we now 
ave, not the various colours overlapping, but a 
tolerably pure spectrum. Now let us take a slit of 
another shape—a zigzag slit; and here we have 
another form of spectrum delineation of the rays. 
Placing a metal in the arc, the bright lines due to 
the vapour flash, and, it will be seen, take the zig- 
zag form of the slit. There is, then, no particular 
reason for using a straight slit, except convenience. 
Then, again, I may take a ring slit, and to test its 
value we will put a little silver in the arc to show 
you. Iam not simply showing this as a pretty ex- 
periment, but I want to show you that such a slit 
is absolutely useful in photography ; the spectrum of 
silver now on the screen shows rings of different 
coloured rays. It is a very pretty spectrum. This 
form of slit is extremely useful in one branch of 
Ton analysis. You are perfectly aware that, 
uring a total eclipse, the body of the moon covers 
the sun; but that there are seen beyond the dark 
moon certain red protuberances which belong to the 
sun, and are known as ‘‘prominences.’’ It has 
been the work of astronomers to determine the 
composition of those F and also to 
form a definite idea of the corona of light which 
surrounds the body of the sun, and can only be 
properly seen during a total eclipse. The picture 
on the screen is a representation of the total eclipse 
of the sun as observed in Egypt in 1882. It is a 
negative picture, and of course the dark halo which 
you see around was seen as a bright halo, and the 
white disc is the black moon. On the left-hand 
bottom corner you may notice the comet which was 
discovered during the eclipse, and which received 
the name of Tewfik, after the Khedive of Egypt. 
Round the disc of the moon are little prominences. 
Those prominences are vastly more bright than the 
corona itself, which is the halo extending some 
distance round the sun. Thus we have a bright ring 
of light round the moon surrounded by a feeble 
light. The former, when viewed by means of alens 
in front of which a prism is placed, shows rings of 
colour composing these prominences, and of course 
these rings can be photographed. 


THE HANDLING AND DEVELOPMENT 
OF DRY PLATES.” 


Ta subject will be briefly treated under three 
í heads: the man, the light, and the develop- 
ment. 


And first, in regard to the man, though qualified 
to go through successfully with the various manipu- 
lations connected with the production of gelatine 
negatives: The critical dicta that, ‘‘any one can 
make dry plates, but it takes a genius to develop 
them,” or that ‘‘ one science only will one genius 
fit. So vast is art, so narrow is human wit,’’ are 
rather sweeping to apply to development, which is 
only a branch of science ; but still, the higher the 
mental training, and the more perfect the command 
of all the faculties, the greater will be the success 
of our man. But no great thing is achieved in a 
rush ; there is a great deal of preparation, a succes- 
sion of events, pices a crisis, ora great achieve- 
ment ; s0 that the guiding hand and the governing 
will, to be successful, must be disciplined by pre- 
vious habits and modes. of action. One must be 
ready for the decisive moment wherein the fit 
achieves success, the unfit suffers defeat. In the 
tide of one’s affairs, how can be take it at the flood, 
if he has neglected his schooling in the methods 
which guarantee success? 


The Light. 


In the attainment of perfect chemical results, the 
management of the light is of supreme importance. 
It matters not how perfect the plates, the lens, or 
the development may be, if the lighting is defective 
the result will not be a first-class negative; for in 
such cases, with the best materials, only a map 
representation can be obtained. In portraiture, 
should one so light the face as to have crescents in 
the eyes, with possibly stars in the pupils for high 
lights, perfect modelling or definition is out of the 
question, because the same flood of light which has 
made a caricature of the eyes has utterly obliterated 
the delicate curves about the most important 
features of the face. This criticism is made because 
too many photographers, even to this day, have 
these defects, and judging from these too many 
what are considered first-class galleries use the 
same quantity of light for dry plates that was fonnd 
absolutely necessary for the wet. This charge lies 
mainly against those who, having clung to wet 
plates till they were compelled by the force of cir- 
cumstances to use the „ have gone off on a 
tangent trying to make all sorts of difficult positions 
without head rests, and to achieve this they flood 
the subject with so much light as to sacrifice 
cane to renee But it is nor poms: without 
risk of the subject moving or of underturning, to : . 3 
model up the: subject with light somewhat 15 a | check rapid development and sate 1 Tie 
painter or sculptor would under similar conditions. | making à slow-printing nega tive. lates, when 
This can readily be accomplished if the light is | noticed in the development of ore pe dt power 
brought under absolute control by properly our- | the developer is in any ways near 1195 in Fiyat 
taining the skylight. Fora twelve foot fight there | OF strength, the image will come l ood quite 
should be at least two eurtains for the sidelight and | first, but will soon Co 1 5 8 p ve just 
two restrictively fastened at the top and bottom of | leisurely, and the mode of proce 855 uch before 
the top light. With such an arrangement the light | Tight. Bat if the shadows with, Ei th “addition of 
may be so adjusted as to bring the high lights in the | the oneone of it begins, wi ach Seana 
eyes to a mere point, and, if at the proper angle, the | more developer stronger in pyro, the n strength; 
whole face wil be so lighted as to give good | bave to be over-developed to get 1 od when 
modelling and, with p timing, definition. or if the stronger p ee Pea then have 
Under such conditions the pupils will not contract | really it is not need See nega 0 haces ton 
nor will the subject frown. But what light you too much contrast, ga e speed Gedingly quick 
have, have it clear and brilliant, as it is folly to talk | much intensity also. It 3 
of brilliant chemical effects without a brilliant light. | *Pprebension to realise in time to Je elopment, and 
Proper or full timing will give all the softness | made in the commencement of aoro the 
required. Use rapid plates and light boldly for | What modifications are necessary in all ces to 
relief and brilliancy. Silver plates demand too | negative. It is simply impossible in tion 
much light or too prolonged timing to get the best | begin development just E mpre long could 
results as to either definition or expression. In | should be made ap all hk it to be 10 him out of 
regard to the exposure, the only safe criterion is the | not rely too much upon | i te be the 
relative brilliancy of the images on the ground |® tight 17 750 m Sati 85 an otherwist 
glass; and one should school himself to judge | Uma thule in ‘Th 85 1 the ability to 
5 the brightness and colour of the image, hopeless * grea 8 tie alar Gane. 
decide that this subject requires so many seconds, | COmprehen an sible 0 pa tions, and the 
more or less. Rely on and cultivate your judg- readiness Ren oss Somat them i time. It takes 
ment; there is great demand for it in lighting, | Srit and ale 55 * N ittled and windin 
posing, &o. If one cannot put cunfidence in him- 4 brave man to avoid getting ratti r with 
self, who should ? up with a negative too thin, too intense, 

. too much contrast. 


We will oe . N 7 the p praata 
“ Does oe o pla g development secure 
contrast? hat venno and cleanness aff 
obtained by it is not questioned, so diron to tho 
answer. e molecules of bromide of silver dis- 
turbed or changed, by a proper exposure from the 
highest light to the deepest shadow, are in progres 
sive diminution. All, or nearly all, of the bromide 
of silver on or near the surface of that portion of 
the plate which represents the highest light i 
changed, while but a emall amount is a ligh 
effected in the deepest shadows. These mechanical 
agitations of the developer cause a more rapt 
chemical action, so that before the develop has 
had time to penetrate the film to any considerable 
extent the reduction in high lights has been carried 
to a much further point than it otherwise woul 
had the developer remained quiescent. The star 
the high light has secured over the shadows 18 
maintained throughout ordinary development ; also 


The £Loda Pyro Developer. 
A.—The pyro portion—water.. 96 ounces. 
Acid eeesee ones eeoegeseeev ae 6 grains, dissolved 
Alcohol. . 6 drachme 
Pyro 6 OUNCES 


B.— Soda portion —water......120 ounces 
Carbonate of soda........ 16 
Sulphite of soda (granulated) 16 „ 


Use 11 to 4 drachms of the pyro solution, 8 of the 
soda, and 7 ounces water. The ammonia pyro and 
the pyro portion of the soda developer are kept in 
6-ounce bottles, and will keep indefinitely. 
Ordinarily the developers are mixed as follows: 3 
drachms of pyro solution, 8 drachms of soda, and 
7 ounces of water ; the ammonia pyro 8 drachms, 
and 8 ounces water. The trays are used in develop- 
ing the smaller sizes; partly for expedition, and 
partly because slight modifications may be made 
quickly in the mode of development. The are 
is judged to be absolutely right, but a little 

the soda developer is poured into the tray and the 
plate placed in it. Should development progres 
too rapidly, place the negative in it, or the tray into 
which some ammonia pyro has been ured. 
Should the timing be considered a little full, start 
with the ammonia pyro firet. If the exposure be 
first right, the ammonia pyro brings up the image 
almost as rapidly as in wet-plate ve hae Coie and 
the negative has a light straw-colour loom with 
excellent printing qualities. Should its exposure be 
much too short, it gives too much colour and con- 
trast. In such cases the soda developer is far 
superior. With the two developers combined in 
various proportions many modifications may be 
made, There is a peculiar relief or atmosphere 
effect given to the negative, which is distin ble 
from that of either alone. In developing 18 by 22 
or 20 by 24 plates, the ordinary method is modified 
in the following manner: In the 16-ounce bottle is 
mixed 3 or 4 drachms of the pyro solution, 2 ounces 
soda solution, and the bottle filled with water. 
Into another 8-ounce bottle is poured 3 
pyro solution, 1 ounce soda solution, and filled with 
water; into another 8-ounce bottle, | ounce 
ammonia pyro, and the bottle filled with water. 
The developing tray is partly filled with water and 
the plate placed in it and allowed to soak for afew 
moments, or until the water will run off without 
ridging, when it is quickly poured off, and the 
developer in the 16-ounce bottle is dashed on, and 
the tray rocked to secure even development. 
Should the exposure prove short, this developer 
weak in pyro will save it; or the exposure proving 
about right, pour it in 8 ounces of norma 
solution; or if full exposure is indicated, use instead 
the 8 ounces ammonia pyro solution, which will 


The Development. 


This shall be confined to my present methods of 


procedure, stated as concisely as possible. Two 
kinds of development are 15885 


The Ammonia Pyro. 


Sulphite of soda (crystals) .... 6 ounces. 
Bromide of ammonium........ 14 
Bromide of potassium ........ 2 


Pyro eeecasneeestoevceetseo seen en 6 


77 
9 
n 


Dissolve thoroughly, and add sulphuric acid, 240 
minims ; and liquid ammonia, 6 ounces, and enough 
water to make 80 ounces solution. Use 8 drachms 
of 2 5 stock solution, and from 8 to 11 ounces 
water. 


* By W. H. Porr, in the Photographic Times. 
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the shadows requiring all, or nearly all, the changed | becomes Professor of Chemistry at South Ken- at an alloy of 75 copper, 26 
silver, both 1 Move arent 7 oe foe = sington. manganese has no tendency to form N 
ve proper definition, the Dig 18 ave time ; i ; ; oxide, which causes the formation of soluble salts 
Jarken sufficiently to produce proper contrasts. b A of comparativo omho OET] the which in turn accelerate the corrosion of copper 


Senatus has appointed Mr. G. Brook, F. L. S.. sheathing on ships. This surface corrosion of 
th | subject to the approval of the University court, | 90 PP has always been considered an advantage 


the quiescent developer lying immediately over the Tho recently-founded 8 cottish Geographical by those who like to have their vessels as free 


aye kere aaa 88 18 i from barnacles a8 possible. 
ociety purpose orm a loan collection o 
ti ; : The Etruria has made the passage from New 
tarded from this cause, progresses rapidly to maps, plans, itineraries OF guide-books, and à passag 
secure contrasts, but by Progrenses 100 wer of the views relating to Scotland, for exhibition at the ake to 5 in 6 days 9 hours—the 
developer is kept uniform over the surface of the Aberdeen meeting of the British Association quickest on record. 
plates, and the high lights retain all other advantage | next month. The address of the secretary is 80a,| The Municipality of Paris has voted the 
Princ2s-street, Edinburgh. requisite 8 kor che erection in the cemetery 
The International Geological Congress, whose of Pere La haise of three cremation oven’, 
meeting was postponed last year, owing to the | Which will together be capable of reducing to 
epidemic of cholera in Southern Europe, will ashes twelve bodies per day. The ovens are to 
hold its third meeting at Berlin on September 28, be constructed purely by way of experiment, and 
under the honorary presidency of Prof. H. von are to be used only for consuming the bodies of 
Dechen. hospital patients who—being owned by nobody— 
Two important papers on cholera have been after their decease find their way to the dissecting- 
recently published—one from the pen of Professor ae 
Burdon Sanderson, based on the lecture he 
recently delivered before the Royal Institution ; 
the other by Dr. Cameron. Professor Sanderson 
considers that cholera, like other epidemic, 
diseases, owes its power of spreading to a living 


— 


SCIENTIFIC NEWS. 


HIE death is announced of the Rev. John 
Baron, D.D., rector of Upton Scudamore, 
aged 68 years. Dr. Baron was the author of several 
works, amongst them“ Scudamore Organs; or 
Practical Hints Respecting Organs for Village 
Churches.” 


Dr. Henry William Reichardt, the distin- 
guished botanist, and professor of botany in the 
University of Vienna, died while in a fit of tem- | and self-multiplying organism, though he hesi- ts, 
porary insanity last week. Dr. Reichardt was an | tates to admit that Koch's comma bacillus is the | communications should be drawn wp as briefly as possible.) 
occasional contributor to English periodicals, but | specific organism. The liability of a locality to | 40 communications should be addressed to thé EDITOR of 
the majority of his papers were published in the | attacks of cholera depends on the physical the EnOLIsSR Mxonaxi0, 382, Strand, . O. 

5 ot the Vienna Academy. He was born character of the soil, and on certain changes _ 4U Oheanes and Post~ofics Orders to be made payable to 
at Igiau in 1835. which it undergoes in the course of the seasons; | J n EDWARDS. 

Dr. R. H. Gilbert, the inventor of the elevated but no combination of soil and season will pro- „„In order to facilitate reference, Correspondents, when 
railroad system of New York, died recently in | duce a harvest unless the seed has been sown. Dr. „„ n e mura 3 by 
Cameron accepts the bacillary hypothesis, and A i 
contends that Dr. Ferran’s inoculations have 
done as much to prevent cholera as vaccination 
has to prevent smallpox. 


At a recent meeting of the San Francisco 
Mieroscopical Society, Dr. J. M. Selfridge read 
a paper on “ Bacteria, and their Relation to 
from side of the street t the oth Health and Disease,” in which, after recounting 
whi 1 2 1 cal i 8 Aath 9 5 5 1 85 the views of the authorities, he stated his opinion 

ch a local train and a through train Were 4 chat bacteria are the result, and not the cause, of 

: the decomposition of organic substances. An| THE EQU ATION OF LIGHT—A OHEAP 

afford a support also to the telegraph wires. It) « exceedin gly animate e followed, El. ESOOPE—WHAT a “OREATION”? 
and it is expected that mere papers on the subject | _ 

d | will be forthcoming. Professor Hanks presented ARE “TWO EYES BETTER THAN 

two slides of gold from quartz collected by him at 
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LETTERS TO THE EDITOR. 


Ns do not hold Ma pg responsible fur the opinions of 


our corresponden Editor respectfully requests tha! all 


“I would have everyone write what he knows, and as 


Rebellion, Dr. Gilbert devoted all his time to the 
much as he knows, but no more; and that not in this 


rapid transit problem. He first got up the pneu- 


the required money was eventually obtained. The 
structure in Sixth Avenue was begun, rapidly 
carried forward, and on May 1, 1878, the first 
car wasrun from Trinity Church to Fifty-ninth- 
street. ü 

Dun Echt Circular No. 96 says that a tele- 

am from Professor Krueger announces the 
discovery of Tuttle's comet by M. Perrotin, at 
Nice, the observed place being G. M. T., 
Aug. 96124, R. A., h. 23m. 43°ls.; N. Dec., 


peculiarity of the gold consisted in its crystalline 
condition, its purity, and its absolute freedom 
from coating. Slides ot this material will be 
furnished to members interested, and we presume 
that mineralogists and others can obtain 
specimens. Mr. A. H. Breckenfeld is the secre- 
tary of the San Francisco Microscopical Society. 


An expedition under tho age of the Royal 
Dublin Society and the Royal Irish Academy, 
the latter bearing all expenses, left Queens- 
town lately on a dredging excursion in the 
Atlantic, 120 miles west of Cape Clear. This is 
the first deep-sea expedition of the kind from 
Ireland, and much interest will be felt as to the 
result of its operations, which altogether occupied 
five days. A detailed report. will be presented to 


the Royal Irish Academy. 


The Sadlers’ Company have established four 
studentships, each of the annual value of £30, 
and tenable for two years, at the Finsbury 
Technical College of the City and Guilds of 
London Institute. The studentships will be 
competed for at the entrance examination to be 
held at the college on October 1, and are open to 
pupils above 14 years of age who are attending 
or who have attended any public elementary 
school in the United Kingdom. 


M. Chevreul, the oldest chemist in the world, 
reaches his hundredth birthday on the 31st inst., 
and the Parisian students intend to havea special 
celebration of the event. 


Chloride of zinc used asa soldering fluid is said 
to poison the contents of the tins in which food 
is sealed, and an inventor has patented a solution 
of lactic acid and glycerol in water a8 & soldering 
flux which is said to be perfectly harmless. If 
any of our readers try it, we shall be glad to hear 


the results. If S be the Sun, E the Earth, and J Jupiter, it 
The Board of Trade has declined to permit the | will easily be seen that whenJ A=J E, EAS isnot 
opening of the Blackpool electric tramway on | really a right angle. Jupiter’s distance, how- 
neighbourhood. the ground of faulty construction; but it appears ever, being known, the angles of the triangle 

Mr, Arthur Smithells, of Owens College, Mas- that the blame does not rest with the electrical 1 15 3 „ and then 8 A by 
chester, has been elected to the professorship of | 07810480T. I was as grieved as I was astonished to hear 
Chemistry at the, Yorkshire College, Leeds, M. Carnot, in the Bulletin of the French | that the well-known din. reflector, belonging to 
vacant by the retirement of Dr. Thorpe, who| Society for the Encouragement of National | the late lamented Prebendary Webb ( um, 


OBJECTS VISIBLE AT NIGHT IN A 


STARS, &0.—AN INBTRUOTIVE FORM 

OF WEATHER CHART. 

as j—Tue formula given by Light” (query 
i i if it be desired to 

find the heliocentric time of a minimum of Algol, 

put scarcely so as applied to the Eclipses of J upiter’s 

Satellites: for (see gure) 


J 


The Institution of Mechanical Engineers during 
last week held their summer meeting for the 
first time in Lincoln, and the Mayor, in welcom- 
ing them, said that the city owed much to 
mechanical engineers, who in the course of 30 

ears had transformed a quiet cathedral city into 
the most important centre for the production of 
agricultural engines and machinery. The ad- 
dress of the president, Mr. J. Head, was read by 
the secretary, and forms 4 valuable contribution 
to the literature dealing with the relative advan- 
tages and disadvantages of iron and steel for 
various classes of constructive work. A number 
of interesting papers were read, including one 
of special value, in which Mr. R. O. Neville, of 
Wellingore, detailed his experiences with a 

rivate installation of electric light—viz., 126 
incandescent lamps fitted in his own house. 


Mr. Joseph Ruston, M.P. Several visits were 
id to the important works in the city and 


618 


tube, Berthon mounting, circles, eyepieces, and 
all) was sold the other day at wick for 
£6 10s. ! 

[The above two paragraphs were for some reason 
omitted from my letter (24537) on p. 473. | 

„H. B. F.“ (letter 24552, p. 477 must forgive 
me for saying that his use of language is of a very 
lax description. When I say that gravitation keeps 
the earth in its orbit, I simply predicate something 
of a phenomenon. When he attempts to account 
for certain facta in evolution by ascribing them to 
creation, he lugs in a final cause, of which he 
can know less than nothing. What is the secret 
of the appearance of so-and-so?” Creation.“ 
% What is the cause or operative agent in Crea- 
tion?” The Creator.“ Well, and how came 
He into existence? and so on, ad infinitum. 
This is not Science, whatever your correspondent 
may think. 

I rather fail to see how Mr. Kennan’s contention 
in letter 24561 (p. 480) invalidates Mr. Nelson’s 
statement in his previous communication (24511). 
Surely Mr. K. does not mean to contend that a man 
looking through a monocular telescope sees more 
when his unoccupied eye is open! If he uses his 
unoccupied eye, the view of his observatory dome, 
&c., which he will get with it will scarcely tend to 
improve the vision of the one looking through the 
telescope. I invariably observe with both eyes 
open; but by long practice I have brought myself 
to see nothing with the one not in use at the tele- 
scope. It is much more comfortable to observe in 
this way ; but that is all. 

„R.“ (query 67122, p. 486) must, one would 
fancy, see at once that his own data are insufficient 
for the trigonometrical solution of his problem, be- 
cause the position of C is not given. If he were to 
move the foot of his 50ft. ladder 43ft. or so out 
from the wall, the top of it would touch his wall 
AB some 25 or 26ft. up; but if he brought it 
within 17 or 18ft. of B, then would the top of the 
latter touch AB more than 45ft. up, the ladder in 
each case resting upon the edge of his porch E. 

The Cincinnati Observatory has just issued a 
volume of ‘‘ Observations of the Comets of 1883,” 
which will be found of very considerable interest to 
all students of the strange and erratic type of celes- 
tial visitants of which it treats. It embodies the results 
of the observations of Comets I. and II., 1883, made 
there by Mr. H. C. Wilson, while acting, pro illi 
vice, as Astronomer at Cincinnati. The observa- 
tions for the determination of the places of the 
comets on successive nights call for no special men- 
tion; but those of their physical structure and 
aspect are well worth studying. Any of my brother 
readers who may have made careful sketches of the 
Pons-Brooks Comet during the end of 1883 and the 
beginning of 1554, who will compare them with the 
numerous and admirable lithographic reproductions 
of Mr. Wilson’s drawings which illustrate his text, 
will be struck with their wonderful fidelity. This 
is very notable in small matters of detail. It is 
confidently hoped,” says Mr. Potter, in the con- 
cluding clause of his preface, that the present 
E will prove a welcome addition to our 

owledge of these wonderful bodies, and mate- 
rially aid in the solution of the problem con- 
corning their physical constitution.” Readers of 
the volume which that preface introduces will 
admit that the hope thus expressed has been 
justified. 

I, and many others, have to thank Mr. Sadler 
for his reproduction in letter 24564 (p. 497) of Pro- 
fessor Holden’s curious record of his experiments 
on the light-grasping power of a large object-glass 
at night when directed to a terrestrial object. But 
I think that most people who have devoted any 
attention to the subject will agree with Mr. Holden 
in the words of his peroration that, So far as I 
know, there is no satisfactory explanation of the 
action of the ordinary night-glass, nor of the similar 
effect when large apertures are used.“ For, irre- 
spectively altogether of the enormously greater 
amount of light concentrated by a large object- 
glass in comparison with that which falls upon the 
unassisted pupil, I am certain that mere magnifier- 
tion acts in some way in rendering things visible 
after they have ceased to reflect sufficient light to 
be fairly discerned with the naked eye. To give a 
simple illustration: My thermometers hang in a 
frame attached to the external north wall of my 
observatory. Now I sometimes go out when the 
twilight has so deepened that I cannot see a divi- 
sion on their scales; but by the use of a little 
pocket lens I am enabled to read them without 
difficulty. This appears to me to be a subject 
deserving discussion. 

_ The water 1 1 5 described by Mr. Hippisley 
in letter 24586 (p. 502) was invented by Stephen 
Gray, at least as early as 1696 (Phil. Trans. 

221, p. 280). Prior to this Hooke, in his 
Micrographia (published in 1667), thus describes 
his method of making globule lenses, which any one 
can manufacture for himself, and which have the 
advantage of being permanent. If,“ says 
Hooke (loc. cit.) you take a piece of clear Venice 
glass, and, in a lamp, draw it out into fine threads, 
and then hold the ends of these threads in the flame 
until they melt; they will run into a small round 
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globule or drop, which will hang to the end of the 
thread. Having made a number of these, they are 
all to be stuck upon the end of a stick with a little 
sealing-wax, with the threads standing upper- 
most; these ends are to be ground off first ona 
whetstone, and then polished on a metal plate with 
tripoli. The lenses thus finished, if placed against a 
small hole made in a thin piece of metal, and fixed 
there with wax, will both magnify and make some 
objects more distinct than any of the great micro- 
scopes can do.“ A lens of this sort—or several of 
varying powers—might well be fixed in Mr. 
Hippisley’s V-shaped metal strip, and carried in 
the pocket for instant use whenever required. For 
a permanent fluid lens see Mr. Beck’s remarks re- 
ported on p. 299. 

Mr. Ruthven appeals to me personally in query 
57186 (p. 507) to give him the accurate places of 
certain stars; but several I quite fail to identify, 
and writing away as hard as ever I can to save 
Friday night’s post, assuredly cannot wade through 
many volumes to do so. Notably is this the case 
with bis three B.A.C. stars ; fcr, aa far as I know, the 
B.A.C. numbers are never given in Webb at all. 
Two only of his objects can I find easily. The 
firat is T. Coron, of which the Mean Right Ascen- 
sion and Declination on Jan. 1, 1885, were 
ldh. 54m. 423., and 26° 14’ 54 north respectively, 
aud © Neb. 6 (Tauri Poniatovii) of which the mean 
place at the same date was 18h. Cm. 323. and 
6° 49’ 29" North. The co-ordinates of objects given 
in „Celestial Objects for Common Telescopes to 
the nearest minute, both of time and arc, are amply 
sufficiently accurate, though, for finding them wit 
any moderate power. Perhaps Mr. h.’s telescope 
isnot powerful enough to divide the stars and so 
furnish means of identifying them. 

That well-known amateur and occasional con- 
tributor to these columns, Mr. J. Rand Capron, 
F. R. A. S., of Guildown, Guildford, has just issued, 
for private circulation, a most ingenious and in- 
structive chart, which exhibits at a glance the 
whole of the atmospheric and other meteorological 
conditions for every day in the year 1884. The 
days of the year from the abscises, and the heights 
of the barometers and thermometers, depth of rain, 
sun hours, wind direction and force, &e., &c., the 
ordinates, by the aid of which curves are laid 
down representing the sequent variations in the 
meteorological states of the Guildford climate dur- 
ing the past year. Of course one has often seen 
barometric curves, and those of temperature and 
the like described in this way; but it is the com- 
bination of the whole of the instrumental indica- 
tions in one chart (or rather two, for it is in halves) 
which seems to me to be such a useful feature. The 
copies that I have seen are apparently photographic 
facsimiles of the original. 


A Fellow ofthe Royal Astronomical Society. 


NEW (F) DOUBLE STAR IN CORON. 


[24591.]—I UNDERTOOK the other evening to look 
at the new double star discovered by Mr. Gaudi- 
bert (letter 24439, p. 410). I think there must be 
an error in the place given, and that Mr. Gaudibert 
has been examining some known pair which he has 
failed to identify for that reason. There is not 
only no double there, butno starof the magnitude 
described. The brightest in the immediate vicinity 
is but little, if any, brighter than eighth magni- 
tude. The only pair of any consequence near is 
21904, but that differs entirely from the one de- 
scribed, and has a different R.A. and decl. 

Chicago, July 28. 8. W. Burnham. 


36 OPEIUOEI. 


[24592.I—WRHILE the matter of 36 Ophiuchi is 
before your readers, I would like to ask whether 
the variability of either of the components has been 
definitely settled upon as yet. I find this star was 
observed by me on June 22, 1853, with my 4in. 
equatoreal, by Cooke, p. 120, and the following 
notes were made: 

10h. 12m. Clear and beautiful. A double in 
field, magnitudes nearly equal; about 5}, distance 
5". Counting the preceding star as A, position 
about 40°. 

At the time I was under the impression that 
3i Scorpii was under observation, the telescope having 
been set for that object; but the instrument, having 
been only recently remounted, was not in very 
accurate adjustment, and as this double was noticed 
at once it was taken to be the star sought after. 
After making the notes I turned to Webb, out of 
curiosity, to see how the observations compared ; 
but was much surprised to find such a difference in 
magnitudes. A more careful observation was then 
made, and the following additional notes entered :— 

If this is really No. 31 the magnitudes and posi- 
tion are certainly different from Webb. The com- 
panion is nothing like an llth mag. star; it is fully 
equal to the other, and difficult to tell which is the 
brighter. By a more careful estimate I make the 
possible angle ebout 30°, counting the preceding 
star as A. There is a distant 6} or 7 magnitude star, 
n. p. about 3’, pos. about 315°, 


Ava, 14, 1885, 


Afterwards I looked into the matter more tull 
and was convinced that the star really observed was 
36 Ophiuchi ; but still the magnitudes differed 
from Webb much more than any other observation 
made on 155 are a pom Whilst the absolute bri 
ness might not have been exactly 5}, yet I am aati 
fied that if either of the stars had ai 8 
other by half a magnitude, or even less, the differ. 
ence would have been so perceptible that I would 
not have been under the necessity of designati 
the star from which the positive angle had been 
estimated as the preceding one. 

Both the Handbook and Webb speak of one 
or other of the stars being suspected of variability; 
but I cannot find it in Gore’s Catalogue,” nor in 
any other catalogue that I possess. The positive 
augles and distances above were estimated, not 
measured. H. Numsen. 

Baltimore, U. S. A., July 31. 


DAYLIGHT OOCOULTATION OF 
ALDEBARBAN. 


(24593. ]—It is difficult to understand the mean- 
ing of the first paragraph of Mr. Pearson's letter 
of August 1, when taken in connection with 
previous communication on the same subject. It 
appears that he is confusing the prediction of the 
circumstances of an occultation with the time 
obtained by actual observation, which, as given by 
me, are those when the immersion and emerson 
took place as recorded by a sidereal chronometer, 
previously rated by transits for local sidereal time. 

Of course, as Mr. Pearson says, the times of 
immersion and emersion will vary very perceptibly 
at places in different geographical positions, and it 
is this very difference in time from Greenwich, ob- 
tained by observation, which is 80 valuable to the 
traveller in enabling him to compute his longitude. 

Though I am at all times willing to receive 
advice from experienced astronomers, I must say 
that I think it would have been well if Mr. Pearson 
had made himself thoroughly acquainted with his 
subject before assuming to himself the rile of 
mentor. O. E. Peek, M.A., F. R. A. 8. 

Rousdon Observatory, Devon, Aug. 7. 


ASTRONOMICAL. 


[24594.]—In reply to Mr. J. W. Ruthven (query 
57186, p. 507) I give the places of the objects 
named by him for epoch 1880:0, so that they may 
be comparable with those given in ‘‘ Celestial Ob- 
jects.” The five years’ precession will make 80 
little difference that there need be no difficulty in 
identification : ee 

(1) T Corone. 15h. 54m. 299.: + 26° 15 36°. 
Authority: Gore’s ‘‘ Cat. of Known Var. Stars.” 

(2) L. 6 N. Taur. P. 18h. 6m. 16s.: + 6° 49°18’. 
Authority: H.’s ‘“ Gen. Cat. of Nebule.”’ 

(3) B.A.C. 6624 Lyra. 19h. 14m. 67s.: + 40° 
8˙4˙. Authority: Gore’s Cat. of Suspected Var. 
Stars.“ 

(4) H. 5112 Sagittarii. 19h. 16m. 293. : — 18° 14. 
Authority: Vol. XL., R. A. S. Memoirs.“ : 

(5) Bu. 142 Aquila. 19h. 21m. 303.: — 12°23. 
Authority: Bu.’s Third Cat. of New Double 
Stars.“ es 

(6) H. 1470 Cygni. 19h. 59m. 19s.: + 37°09. 
Authority: Vol. XL., R. A. S. Memoirs.” 

(7) B.A C. 7001 Cygui. 20h. 14m. 358. + 38° 
36:8’. Authority: Gores Cat. of Suspected Var. 
Stars.” f 

(8) B.A.C. 7219 Cygni. 20h. 43m. 134. + 45° 8: 
Authority: Gore's Cat. of Suspected Var. Stars. 

(9) B. 658 Cassiopeim. 23h. 55m. 98.: + 597 
41˙ 12“. Authority: ‘‘Gore’s Cat. of Known Var. 
Stars.“ 

Notes. 


(1) D. M. + 26° 2765, 9°5 mag. Schmidt and 
Schönfeld, probable period 94 days. i 

(2) Planetary nebule: Small, but very bright, 
bore 400 well—like star out of focus. Fr., June 
10, 1885. 

(3) Lal, 36503 (6ł}m.): 7m. Harding: Pale 
orange, 71m. Fr., May 10, 1885. 

(4) Pretty Sm. triplet, like letter V, and all three 
white: 12 not seen. Fr., June 13, 1885. 

(5) Lal. 36712. White: Exquisite pair, and not 
difficult. Fr., June 17, 1885. 

(6) Lal. 38128. Pale orange, vivid blue, very 
beautiful. Fr., Jan. 6, 1885. ; 

(7) There is an error of 10° in the decl. of this 
star, as given in Gore’s catalogue. It was wrongly 
identified by me in 1577, the ruddy star being 
really B. A. &. 7008 (20h. lim. 64s. : + 39 1“ 32), 
which is a little n. f. B. A. C. 7001. Both these stars 
are called 6 mag. in the B. A. C., and also by Groom- 
bridge, but they are certainly much smaller. a 

(8) About 40 6 p. 55 Cygni. Dull orange, 7-74m., 
Fr. January 7, 1885. Gore 7m., May 21, 155; 
below 7m., August 17, 1883. e 

(9) This is the variable U Cassiopei. The esti- 
mates of mag. vary from 6 to 9: period unknown: 
It has a blue comes, similar to U Cygni. 

May I now remind Mr. Ruthven that, in the last 
edition of Celestial Objects,” some 1,500 new 
objects were added to the sidereal portion, snd 
most of these were taken from Struve. In hisgrest 


i 
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it is performed chemists will be apt to consider 
his cage not proven. 

Col. Ross conducts the operation in question in & 
small loop made at the end of a platinum wire. 1 
suggested a platinum crucible a8 & suitable substi- 
tute for the platinum wire, and one which would 


was brought into requisition. From this it appears 
that in certain instances at least 100 to the inc has 
been most successfully utilised. ae 
With regard to the controversy o> star discs, it 
does not need much optical knowledge to see t at 
Messrs. Holmes and Dodge are correct in their de- 
ductions. Mr. Franks might have acknowledged 
his error in better form than he has done in letter 
24565, p. 497. 
August 7. W. O. Rogers. 


work, the “Mensur® Mierometricæ,“ containing 
above 3,000 double stars, the right ascensions are 
only given to tenths of a minute of time, and the 
declinations to single minutes of arc. The places 
of the brighter double stars might, of course, be 
found in various meridian catalogues; but, even 
then, it would look peculiar, to say the least of it, 
if of the objects were given to seconds of R.A. 
and decl., whilet the remainder were only to the 
nearest minute of time and arc. Would not the 
arent who set up the index of positions shower 
d blessings on gomebody’s devoted head? 
Surely, though, Mr. R. cannot be serious when 
he says, referring to objects in my lamented 


emical reactions. However, if he prefers the 


use it, and work on such a quantity of ma as 
will satisfy chemists. 
It is quite clear that if a balance be used which 
I have never heard anyone else utter such a com- i 
Jaint. The nearest minute of arc is certainly 
sufficient in decl. for most people, including myself; 
and, as to the R A., the seconds would be perfectly 
useless without an accurate sidereal clock and 
transit instrument, or, in lieu of the latter, à time 
pall signal from the telegraph office. Such refine- 
ments are not within the reach of most amateurs, 
for whose benefit“ Celestial Objects“ was meant. 
I may tell Mr. R., further, that during the past 
nine or ten months I have examined over ,000 
sidereal objects, mostly from Webb, and the number 
of failures in identification is very, Very sma 
indeed. W. 8. Franks. 


be readily manipulated, washed, &c., while allow- 

ing of sufficient accuracy in weighing. There is no 

balance in existence which would render the use of 

five milligrammes preferable to five mmes, on 
imini i lerum. 

The reference of Col. Ross to the delicacy of 

spectrum analysis is wholly beside the point. 


handily placed for his use. A similar arrangement 
STAR DISCS. placed on the end of the sleeve, and on the end of 

(24595.J—IN letter 24538 I expressed the opinion | the crosspiece, near the eyepiece of the telescope, 
{in opposition to Mr. Franks) that although high will draw it to altazimuth. Thus all gimlets and 
powers reduced the intrinsic prilliancy of star discs, i i 
the total quantity of light reaching the eye was the 
same as with lower powers. urther thought has 
modified my opinion, and I now conclude that any 
por that raises a disc reduces both the intrinsic 
rilliancy and the total amount of light. I will 
endeavour tostate why I think 20, for the purpose 
of benefiting by the criticism of Mr. Franks and 


tive accuracy. Both are invaluable in their own 
way, as is the system of anhydrous analysis which 
Col. Ross has done 80 much to advance. But until 
Col. Ross can, with the blowpipe, determine accu- 
rately the lime present in a complex mineral, such 
as iron ore, his attempts to ridicule the only 
methods by which such a desideratum can 
effected are, to say the least, out of place. 

I am sorry I have trodden on the corns of 
4 P. E. W.“ in my criticiems (p. 434) of his reply 
to query 56949 on the 4 Manufacture of Alu- 
minium.” But as his answer began with the 
words, The following is Webster's process for 


piece may be always in the centre of motion, an 
tho observer always facing the centre of the stand. 
With these alterations I believe the objection will 


be done awa with. The telescope should be 
balanced without tendency to move in any way. 


THE CASSEGRAIN. 


(24598.]—IN reply to “ A. S. L.” (letter 24456), 
itis very easy to find A Bor AD when the foci of 
the mirrors and their separation are known. Thus, 
referring to Fig. 2, page 380, BD is the known 
separation, BC the given focus of the great mirror; 
hence (BD — BC) = CD = u, which is thus given, 
and by the forme i 


brilliancy of disc, therefore, reduces the apparent 
size of that disc, because a portion of the circum- 
ference becomes too faint to impress the retina. 
Thus haze reduces star discs, and thus they are 
smaller with an unsilvered than & silvered mirror with 
equal magnifying power, and thus, also, a small star 
bus a smaller disc than & large star. The theoretical 
disc is the same for all magnitudes; but the human 
eye requires & certain intensity of light to be visible 
at all, and with small stars this intensity only exists 
in the centre portions of the disc, and the outer 
annulus fades from view. Tho light is there, how- 


preparation of the metal. This seemed the more 
necessary ds & similar description of the prepara- 


v AD 7 * 

from which A D is readily found. 

T wo parabolic mirrors, placed at the sum of their 

focal distances apart, would certainly receive and 

reflect parallel rays without aberration ; but would 

they, in this condition, be of any service as a tele- 
scopic arrangement Orderic Vital. 

— 


one-tenth, especially a8 he immediately proceeds to 
describe the tensile strength and other properties 
of the metal. res 

This question of the cheap reduction of aluminium 
is highly interesting, avd chemists are prepared at 
any moment to bear that the problem has been 
solved. Various patents have been taken out from 
time to time, in which a number of methods, more 
or less improbable and unscientific, are described. 
But what are We to say of the correspondent 
writing under the initials “‘ F. W. G., Wolver- 
hampton,” who, on page 438, states that he ob- 
tained aluminium «in a simple and inexpensive 
way,” and then calmly asks ‘ if any person can 
inform him of the present price of aluminium. 
Now, it “F. W. G” and “P. E. w.” wil only 
It is probable that this glass will be of much | put their heads together, the one producing pure 
and cheap alumina, an the other reducing it to 
aluminium in his simple and inexpensive WAY, there 
is no doubt that the metal will be mus more 
largely used, and the proportion to be found in 
Webster's alloys will be greatly increased. As Mr. 
Grey reminds us, 4E. Q.” wrote some time £ince 
that he had succeeded in reducing alumina by 
means of sugar, and still the metal is expensive. 

1 F. W. G, who, on page 481, gives his name 
more fully, has not only reduced aluminium simply 
and inexpensively, put has also obtained calcium 
from lime by the same process. His description of 
calcium as & beautiful white metal which will not 
odidise is a most interesting and novel statement, 
as calcium has pitherto been obtained (asa chemic 
curiosity) asa yellow metal, oxidisiug with facility 
in moist air, and violently decomposing water. But 
case to chemists, whom, Col. Ross complains, have | isit not a pity that Mr. F. W. Gerhard should have 
an animus against him. I repeat that no one kept this information to himself, when, by publish- 
doubts the accuracy. 80 far as the small amounts of | ing it in some scientific journal and sending spech™ 
material permit, of Col. Ross’s observation that he mens of the metal (say, of a few pounds in weig 
obtains a ball of four times the weight of the lime | to the Chemical and Royal Societies, he would have 

d that he does that repeatedly ; put the | made himself the scientific lion of the geasou ? He 
complex molecular formula (5CaO, 12B,03) corre- has another chance in the British Association, 
onding to the experimental observation suggests which will meet at Aberdeen next month. If cire 


the enlargement the wider the zone which 


will fade. Now, this light in outer zone 18 NEW OPTIOAL GLASS. 


24599 JX will doubtless interest your practical 


optical readers to know that I have Ta received 
eil Père et 


Mantois, 30, Rue Lebrun, Paris, a specimen of what, 


a plate zin. thick, and is polished on one edge, is 
clear and transparent and free from any specks or 
air-bubbles. The label on it says Flint, extra 
dense, No. 1738,” and the density number is either 
44. 7 or 4. F.“ I cannot make out what the 
latter (if correct) means, but 4°7 is more likely to be 


retina. 

It follows from this that a very sensitive 
eye sees larger discs to small stars than a less 
sensitive one; that a high power reduces 
both intrinsic brilliancy and total light; that 
& high power gives smaller star discs than & 
lower power proportionately to the power, i. e., 
doubling the power does not quite double the 
diameter of disc; and therefore & hi h power will | service to those engaged in 8 ectroscopic and micro- 
divide what a lower one cannot. ow far the | scopic work; as, from its density, it must have a 
Garkening of the sky which goes on side by side | hig refractive and dispersive power. I have no 
Frith increase of power tends to compensate for this i 
Joss of light depends very much upon the actual 
darkness of the sky at the time. It evidently does 
compensate to some extent. 

Will Mr. Franks pardon me for asking how it is I 
am sneered at as wrong in saying the very things 
he says Mr. Dodge is right in. 

Edwin Holmes. 


hope he will tell us what are its chief character- 
istics. Ordario Vital. 


[24596.]—IN reference to this uestion, I may 
be allowed to remark that in No. 191 of the 
Astronomische Nachrichten there is & description 
of Mars, together with 24 sketches of the 
markings as drawn by Messrs. Beer an idler, 
at the opposition of 1830. The instrument 
employed was A Zin. o.g. by Fraunhofer of 
Abin. focus. The observers state that with a 
power below 183, but little detail could be made 
out, and that usually a single lens, magnifying 
upwards of 300 was employed with effect, owing to 
the excellent quality of eir instrument. Occa- 
sionally a power of 400 was used ; and on one night, 


OW uires rigid verification. This verification Col. 
when definition was specially fine, a power of 550 È 


oss seems not to see the necessity for; put until | shall be very prou 


S 
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will take care that he receives full credit for his in- 
teresting and valuable discovery. There is no occa- 
sion for him to make known the process by which 
he achieved success, and by which he will, no doubt, 
acquire riches as well as fame. But why, oh why, 
did Mr. Gerhard first announce his discovery under 
mere initials, and in a reply to a question on another 
subject? Here is a discovery that some of us would 
have given our ears to have made, and the modest 
Mr. Gerhard appears to think it of “no conse- 

uence.” I hope it is not another disappointment 
or us, like the manufacture of diamonds, the pro- 
duction of quinine, and the decomposition of 


chlorine: 
Alfred H. Allen. 


green. I believe if some 
cheap, he would have a large sale for them. 
NM. O. J. 


A CURIOUS STOVE. 


of which the pi 


Sheffield. CEILING 


CAN ALUMINIUM BE EXTRACTED 
CHEAPLY ? 


([24601.]—I am afraid that letter 24585, page 501, 
does not throw much light upon the above question, 
which I have copied therefrom. The difficulty lies, 
not in the production of alumina, but in the ex. 
traction of the metal from its oxide after the latter 
is obtained ; even were alumina got free of cost, it 
would, I believe, not Tay materially lessen the 
price of aluminium, for the cost of reducing the 
chloride of sodium is much greater than the cost of 
the two preceding processes—i.e., the preparation of 
alumina from bauxite, and conversion of it into 
the double chloride of aluminium and sodium. The 
ee reducing agent in metallurgical work is C, or 

, and unfortunately the reduction of alumina by 
either of these bodies is absolutely impossible, 
according to the principles of the conservation of 
energy. I pointed this out some time ago, in reply 
to a correspondent, ‘A. E. S.,“ who said he had 
reduced AlzO, by means of 12 his reply was 
not altogether respectful to the conservation of 
2 ; but I have not seen cheap aluminium yet. 
Mr. Allen is well able to hold his own in his con- 
with Colonel Ross as to the borate of 
lime beads, and I do not intend to interfere ; but I 
would like to say that I entirely agree with the 
Sheffield gentleman that so far the Colonel has not 
proved anything as to his beads. 

Wm. John Grey, F. C. S. 


Newcastle-on-Tyne. i 


Analytical Chemist. 


GRAY’S WATER MICROSCOPES. 


[24602.]—Unner the heading “A Pocket Field 

croscope ” (24586), a form of microscope is de- 
scribed for utilising lenses composed of drops of 
water. 

Permit me to remark that the microscope in 
question is an inferior form of the Water Micro- 
scope ” I invented some 200 years ago, and which I 
communicated to the Royal Society near that date. 

The inferiority consists in the practically im- 
8 condition that with a magnifying power of 

00 diameters the hand will be stead enough to 
focus by merely pressing together two blades of bent 
metal conn asa V. Such an arrangement is 
worthless. My plan provided a thumbscrew for 
a ee g the focus. 

early every textbook of the microscope in Eng- 
lish, French, or German, published since that date, 
refers to my water microscopes. 

In the Exolusn MECHANIC of June 5, p. 299, my 
water microscopes were described with commenda- 
tion—a commendation that was gratifying to me 
in spite of my years. 

The Ghost of Stephen Gray. 


manner of what w 
cowl, used upon our chimneys. 
this apparatus down, and put it up 

than two hours, while I was there, an 


and 4in. stove pipe is known in 


Wm. Lane Sear. 
FLOWER-POTS. 


5 reply to ‘“ Conservator,” letter 
53, four yearsago I had a lean-to greenhouse 
18ft. by 7ft. erected; it faces the east. When I 
selected plants for it at the nursery, I asked if 
lazed pn would be suitable for growing the 
owersin. I was told they were not suitable, and 
that if I wished to have fine growing flowers, I must 
have the usual unglazed pots. Although I had 
never seen the glazed pots used, I was sceptical of 
the universal opinion expressed by the florist, so 
resolved to have a trial of the glazed pots. I 
bought about 70 them assorted, in., 6in., and 7in., 
and the flowers put into them in the usual way. 
About a year after this a gardener happened to call, 
and I showed him my greenhouse, and he was sur- 
prised at the healthy green appearance of the 
lants; in fact, they were far ealthier-looking 
— his own. I have never failed to grow the 
usual greenhouse plants in them; quite the con- 
trary, they grow well and keep an appearance to 
seen in very few co as far as healthy 
look is concerned. ere is one drawback, how- 
ever, not with the pots, 
house (east). It tends 
much. 

I do not know anything about the scientific views 
on the subject wished by “ Conservator ” ; but from 
practical experience I may say all the difference I 
can find is that the glazed pots require much less 
water, and probably a little better attention to pre- 
vent overwatering. That is all I can make out, 
and I have had four years’ trial of them. They 


DAY OF THE MONTH CLOCKS. 


ginger are THINK letter 24559 on this subject, 
with a mysterious French signature, 

I have no means here of looking further into the 
construction of such clocks. Perhaps the writer 
can give a drawing and description of “ the Ithaca 
construction,’’ which he mentions. 

He is wrong, however, in saying that I attributed 
to Americans the conversion of what certain] used 
to be written “bunkum,” and to mean 4 
into „ buncombe,“ meaning (he says) flowery 
language for the captivation of a place of that 
name. I attributed it to Englishmen who are 
familiar with the name of the Duncombe family, 
though probably Americans are not. Bunkum” 
is a word that somehow suggests its own meanin ; 
which“ buncombe ” certainly does not in Ragland. 

Edm. Beckett. 

Batch Wood, St. Alban’s, Aug. 6, 


COLLIERY EXPLOSIONS. 


(24606.]—In your issue of the 10th of July I 
notice a letter (24447) from Col. Shakespeare, in 
which certain suggestions are made under the be- 
lief that if carried out they would tend to prevent 
such occurrences in the future. The desire of your 
correspondent to benefit the thousands who are in- 
terested, and in many cases unable to help them- 
selves, deserves some attention from those who, by 
experience, are well versed in this important ques- 
tion. Asa mining engineer, it will not be difficult 


but the exposure of the 
to draw the flowers too 
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always look nice on the shelves, and never get 
potter was taking it up 
and bringing out something unique, pretty, and 


[24604.]—In an old house on the hills near to Zugg, 
in Switzerland, I found a bedroom warmed bya stove 
was convoluted in the strange 
fashion indicated in the inclosed rough sketch, and 


the pipe was without support running clear of 
ove and under the upper, of the 
* segments seemed 
to fit and “ bite” by merely twisting them 


e bends of the pipe were all made in the 
e Bar as the lobster-back 
A workman took 
ogai in less 
no solder 
nor rivet was used in doing so. Can any reader 
kindly tell me if a similar 5 of 3in. 3zin., 
ngland? Personal 
inquiry of the attendants at the stove departments 
of both the Healtheries and the Inventions has 
failed. 


is right; but 


peri 
passat; shown those expectations to be 
ed 


Ava. 14, 18 


for me to show that Col. § 
are practically of little value 
intended ; although from the lack 
to the exact method of out 
your correspondent, I shall only be | 
with what is really stated. It is quite true that 
fall of the barometer to the extent of hin. reduces 
the atmospheric pressure 35Ib. on the square foot 
action of a fur- 
nace or fan reduces the pressure another 351b, is 
scarcely applicable to ordinarily managed mines, 
Col. Shakespeare says a ton of hewn coal is capable 
of giving off 10,350 cubic feet of carburetted 

en. This, under some circumstances, may 
but in the mine I question whether 
prove this statement has ever occurred. Your 
correspondent further states that a blower is known 
to be under pressure of 30 atmospheres, which 
more than 400lb. per square inch, I would 
What use would the maintenance of the ordi 


be such 
enormous pressure as stated above? 
Col. Shakespear must know that a face 
constantly generating gas which, if Kept back 
greater pressure, would in a very short time 
itself overcome that increased pressure 
would flow as freely from the and in 
quantities, as from time to time were 
just asif no increased preesure had been 
whilst on the slightest reduction of the 
increased atmospheric pressure, the pent-up 
the seam bale geass 5 f 
dangerous quantities than under ordinary 
erte sgt occur. To 1 to prevent tha 
natural escape of firedamp is always dangerous; 
escapes both large and s will mini ra 
and the only way to prevent or mi 
explosions is by enforcing a good uniform disciplina 
which will provide for these occurrences by 
underrating or 3 too lightly the — 
those having experience in mines 
sadly * much of. G. Worlands, 
Aug. 3. 


atmospheric pressure of 14lb. 


FEE 
1115 so 


ig? 


MAGNIFYING POWER OF 
REFLECTORS. 


124607. WII youallow me, as an old subscriber, 
to say a word about high magnification of tele 
scopes. W. P. Dodge (letter 24545) writes asifs 
12in. mirror will bear 600; and „ he says his 
6zin. raises a disc with 300 an 600. Does this 
apply to bright stars? I have an 8}in. mirror by 
one of our first makers, but I cannot obtain a clear 
disc with 200. I have a friend with an Shin. by the 
same maker and he canmot do it. I have bad 
several letters from him in which he complains 
that Arcturus is nothing except with a very low 
power. He has been stayimg with me fora short 
time, that we might compare notes her. 
8}in. performs exactly as hais own. With 50 
Arcturus I get a clear and ‘beautiful dise. 
to 130, the disc is surrounded with rays like the 
small di s that Ph ages 2 tude stars 
With 200 it is a smudge a 
with intensely bright points. A din. achromatic 
by Grubb will show distinctly a disc and diffraction 
rings when using the higher powers. But withthe 
reflector neither disc nor rings are visible. 
ask if any other observers have been thus 
when looking at first-magnitude stars. I had the 
same annoyance a few years since with a 64i0. 


mirror, and I know others with the same 
experience. 
e question arises, Are mirrors a failure on 


bright stars? Can anyone tell us how the 
mirrors perform? Are they used only on minute 
stars ? T. H. Browne. 


WATER-WASTE PREVENTEBS. 


[24608.]-—‘“MONTMARTRE” (letter 26522) has 
found a common defect in water-waste pre- 
venters. I have found those in the market 
so trumpery, that I have special patterns 
made to supply what I consider a great want 
namely, a good, strong, useful water- waste pro, 
venter. I should expect to find ‘t Montmartre’s 
trouble lay in the pui of chain and lifting the 
lever so high, and ball with it, tbat it cuts the 
rubber through before coming to the stop. Care 
should be taken in fitting that the stop should stop 
the pull, not the rubber and seating of ball-cock, 
which is usually the case. E. Kaight. 


SAFETY BICYOLES. 


24609.]—Tu opinion of the cyclist portion of 
bus pria mii da a on the above subject would be 
very interesting and instructive to others besides 
myself. The geared bicycles have been in the 
market about two years now, so that there has been 


time to test the virtues of the 22 


Before I rode one of these machines, I big ex- 


pectations of the speed I could be able to fly over 


the country; but actual experience 


ful- 
I ride a “Kelsey,” 36in. wheel, geared to 54in. 


Digitized by Google 


Auc. 14, 1886. 
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I find it a great strain on the wrists to steer, and 
cannot get up a speed on level road above 9 miles 
per hour without undue exertion ; then, not being 
of a suicidal tendency, I have had to dismount at 
every patch of fresh-metalled road, and if I fall at 
all it is over the handles, which, with these safeties, 
is supposed to be impossible under ordinary circum- 
stances. I have to walk up hills which with a 
tricycle (Greyhound) I have ridden up with com- 
parative ease. Any roughness or inequality in the 
road is painfully forced on my attention by being 
jolted ost out of the saddle, and I could almost 
plant a tree in the dust deposited on my trousers 
after a five-mile ride. There is no doubt that these 
geared bicycles make splendid track machines; but 
a 36in. wheel is too small to roll over the impedi- 
ments in a rough road. The difficulty of driving 
may be that it is geared too high. Am I alone in 
these experiences? I should very much like to 
know. (P) 


THE OTTO BICYOLE. 


[24610.]—I~ answering A South Australian 
Bicyclist I do not propose to say anything about 
the merits of this machine, as they are now pretty 
generally recognised, but shall give the result of 
the ee year’s experience as to the most desirable 
size, &o. 

I used to speak in favour of the high 56in. wheels 
as being on the whole preferable to smaller wheels, 
though for mere pace on a good road the smaller 
size, geared up, was found best. For all-round 
work most riders preferred the large wheels. 

Now that the best riders of the Otto have adopted 
the elastico spokes, there is a change. A 0in. or a 
52in. elastio wheel gives far more than all the com- 
fort of the ordinary 56in. wheel, while it has in 
other respects all the advantage of a light, small 
wheel; and so each rider who makes the change 
from 56in. straight spokes to 52in. elastic spokes 
finds an increase in his average speed of from one 
to two miles an hour. 

I have now ridden my elastic wheels over 2,800 
miles, which is enough to show that the spokes re- 
tain their form. As to the strength of these wheels 
I have treated them more severely than I should 
have dared with the old rigid wheels. 

I still use rubber-lined bands; but flax-lined 
bands are now supplied, and give, I believe, satis- 
faction. I find the rubber-lined bands behave 

ectly in the hottest and dustiest weather, and 
in the wet and snow of winter; but some riders 
found them give trouble, and so the flax-lined 
bands have become general. It would be quite un- 
necessary for A South Australian Bicyclist’’ to 
have more than one, or at most two, pair of spare 
bands. O. V. Boys. 


(24611.)— IN reply to A South Australian 
Bicyolist ” (letter 24571), I have much pleasure in 
saying that my enthusiasm for the Otto, and 
ny at that method of conveyance, are un- 
a 


The machine wants learning, and is well worth 
it. For my own part, after a year’s experience, I 
am learning it yet, in the sense of the illustration 
given in your pages a few months ago by a skilful 
rider. He explained, with reference to an inquiry 
as to simultaneous stopping and turning, that pro- 
ficiency on the Otto is akin to proficiency on the 
piano; and where one performer can only manage 
straightforward tunes and simple passages, another 
can emulate the variations of Mr. C. Hallé. 

Unfortunately the Otto is not so widely known 
as it deserves to be. It is strange that the makers 
do not send an itinerant representative from town 
to town, who could introduce the machine to the 
cyclists of each locality. Perhaps South Australia 
is rather too distant for W enterprise of 
this character: but your correspondent would find 
the published Hints on Riding amp'y sufficient 
for his guidance. Antares. 


ON THE OONSTRUOTION OF A 
WHEATSTONE’S BRIDGE. 


[24612.)—A PERFECT Wheatstone’s bridge is a 
piece of apparatus which is very expensive to buy, 
and in its usual form not very easy to make. Below 
I give the necessary description of and directions 
for constructing a form of bridge which has given 
very good results in my hands. 

he first step is to make a box to contain the 
coils, the bottom and sides of which may be made 
of deal, stained black and well varnished or French 
polished. The top, however, which is to hold the 
mecessary apparatus for manipulating the coils, 
must be of hard wood, such as oak or mahogany, 
well seasoned, and varnished on top; the whole, 
when complete, to be similar to Fig. 1. 

The most useful set of coils to use are, for the 
variable arm: 1, 2, 3, 4, 10, 20, 30, 40, 100, 200 
300, and 400 ohms ; and for the others, 10 and 100 
each. With this set any resistance between 1 and 
4,000 ohms may be accurately measured. We have 
now to make these coils. For this purpose we shall 
require a differential galvanometer and a l-ohm 


coil. (Ishall be glad to send anyone desirous of | vice-verså. The coils may now be placed in posi- 


constructing a bridge a I- ohm coil.) 
the coil and galvanometer, another 


By means of | tion, which is done by means of glue and screws, 
l-ohm must be | the ends of the coils being soldered to the copper 


taken, and with the two coils coupled together a 12 wires projecting from the brasses (as seen in 


ohm must be measured, then from the 1 and 
ohms a 3-ohm is obtained, and on on. It is obvious 


„„ 


Senf 
ere 


that by this means coils of any value may be taken. 
They are made of German-silver wire, No. 30, for 
the small coils, and No. 38 or 40 B.W.G. for the 
larger ones. Each coil is next wound on a core of 
paraffined tissue paper, each layer of wire when 
completed being dipped in melted paraffin, when 
the whole of the wire is wound on except the two 
ends, which are to be left free. It is placed inside 
a small wooden tube (which may be obtained from 
any wood turned for a small sum) ; the coils now 
have the appearance of Fig. 2, and will be ready 
for mounting in the box. 

The box-lid, however, still requires the neces- 
sary apparatus for throwing the coils in and out of 
circuit. For this purpose cut out of sheet brass 
(about the thickness of a postcard) a number of 
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pieces equal to the number of coils used—2, simi- 
ar H Be 3; also 4 pieces as Figs. 4, and 2 of 

ig. 5. 

Fig. 6 will indicate the respective positions of the 
different shapes. To the middle point of one side 
of each of these brasses, solder a thick copper wire, 
about 3in. long; next, bore holes in the wooden 
top in such place that the brasses may be arranged 
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ma 
as in Fig. 6, whilst the wires project through to the 
other side. Procure 18 binding screws, as Fig. 7, 
and screw them up tightly at a, so that they will 
not come unscrewed. 

Between every two brasses on the box-lid, drill a 
hole, and place therein a binding screw, 80 that 
the shank shall not touch either of them; Fig. 8 
will explain itself. 

When the binding-screw is screwed fully down, 
the flange makes contact between the two brasses, 
and throws the coil beneath it out of circuit, and 
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T BINDING SCREW 
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Fig. 8). The connections are now to be made 
soldering thick copper wires underneath the lid 
box. Connect A to K,H to L,Mto C, B 


make contact. 


SIGNAL RETURNS. 


lee IA rather astonished that Coral, in 
week's number (letter 24576), should ask for 
an explanation of these returns, use they are 
as clear as they can be. . 

A junction between ‘passenger lines means 
exactly what it states. Junctions between a pas- 
senger line and a goods line also is perfectly plain. 
‘ Any siding ” means, of course, what it says, any 
siding, passenger or goods. Safety - points refer 
to Safety points required to prevent trains 
running out on main line,” not to runaway catch 
points. A “loop line” has two junctions, one at 
each end; an ordi double line junction is one 
junction. The Return re Signals gives all that is 
wanted, so I don’t see why Coral wishes for 
more. Sigaal Post. 


FAILURES OF BRAKES. 


(24614.)—Wovurp Midland or other reader 
be so good as to explain the cause of that long “ 72 
minutes delay mentioned last week? Wasit the 
ball-valve sticking, or was it dirt in the leak hole? 
The leak hole brake did not cause such delays as 
the above, and the change seems a doubtful im- 


provement. : 
On the 25th July, 1885, there was a serios of 
delays to a ial of volunteers returning from 


Portsmouth to Derby. The train was made up of 
L. and S.W. carriages with the ball valve b ; 
The hose pipe opened and admitted air, and the 
brake went on and caused delays as the vacuum 
brake would not come off, and at Bedford they had 
to take a carriage out of the train and move the 
passengers. A 

There was another vachum failure on the 6th 
inst. A hose pipe on the 11 noon Manchester to St. 
Panoras broke and destroyed the brake. The 
strange thing was that when the vacuum automatic 
brake failed it did not stop the train. Perhaps 
„Meteor or some of Ours would say where 
the automatic action went to? Loco. 


THE PENISTONE AOCOIDENT. 


[24615.)—In reply to your correspondent 

‘ Traveller,” p. 500, last week, I regard the 
failure of justice in tbe action Drone by Mrs. 
Woodhead against the Manchester, Sheffie d, and 
Lincolnshire Railway Company as a very serious 
matter, both for the widow, the travelling puie; 
d 


and the railway servants. The company employe 
Smith’s vacuum brake, which is well known, an 
admitted to be inefficient and useless in case of 
accident: it has persistently disregarded the con- 
ditions of the Board of Trade laid down as lo 
agoas August, 1877. It was conclusively pro 
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in evidence that the absence of a quickly- acting 
automatic brake was the cause of the fearful loss 
of life. It therefore follows that the company 
neglected its duty within the meaning of Lord 
Campbell’s Act of 1846. I was in court through- 
out the hearing of the plaintiff’s case, and after the 
evidence given by Major Marindin and other 
witnesses, I am perfectly at a loss to understand 
upon what grounds any jury could return a verdict 
in favour of the company. 

Attention may here be directed to a comparison 
of the Penistone and Downton accidents; in both 
instances the trains ran off the line, down the em- 
bankment, and persons were killed in consequence 
of there being no efficient brakes. 

In the former case the jury awarded no damages, 
and appeared to consider there was no neglect.“ 
In the latter instance a jury concluded that there 
was serious neglect, and very properly gave fair 
damages accordingly. 

The result of the Penistone case may be regarded 
in a serious light not orly with reference to this 
accident itself, but as a precedent to the future. 
In point of fact, it simply means that companies can 
run their trains as they choose, may kill passengers 
at pleasure, and cannot be made to pay for the 
results of their own ‘‘neglect.’’ 

Clement E. Stretton, C.E. 

Leicester, August 8th. 


THE PENISTONE AOCCIDENT-—WOOD- 
HEAD v. M.8.& L. RAILWAY COM- 
PANY. 


(24616.]|—** TRAVELLER ” (in his letter 24577, 
page 500) asks for the opinion of railway corre- 
spondents on the above, and as to what negligence 
is. From his remarks offered, heis evidently one 
of those who ‘‘ Damnant quod non intelligunt.” 

In the first place, his statement as to persons 
being killed in consequence of neglect of com- 
pany’ to provide proper brakes ” is entirely incor- 
rect, asa slight review of the facts will show. 

The accident was caused primarily by the break- 
ing through of the web of the crank-axle. This 
caused the connecting-rod to break, which plunged 
into the ground, and tore up the check rail and 
the line generally, the tender leaving the metals. 
The next coach to the engine, having no rail to 
run upon, naturally continued in a straight line, 
and as the rails here took a curve the couplings 
(regulation pattern and strength) broke, and the 
train was precipitated down an embankment, the 
engine keeping to the rails. 

he question now resolves itself into numerous 
points, the principal, however, being as to whether 
the company had employed sufficient care in pro- 
vidin Boze examining the crank-axle, and whether 
they had in use an efficient brake, or whether, 
under the circumstances, a brake would have been 
of any avail at all. 

I may here explain that negligence is want of 
attention in exercising due care, skill, and foresight 
in everything that concerns the safety of passen- 
gers. 

Let us now examine the facts elicited at the trial. 
It was proved to the satisfaction of the Judgo and a 
more than usually competent jury (a number of 
them being engineers) that the *‘ big end” had 
been taken off only a fortnight previously, and a 
careful examination made, aud no flaw detected 
(the spot where the flaw occurred was covered by 
the big end, and therefore it could not have been 
seen in the usual daily examination); that it was 
not the custom or practice of any railway company 
to take the big end off more than once a month 
(the engineer of the Great Western stated that on 
that line it was only taken off once in two or three 
months). That the flaw was an internal one, which 
grew outwardly, and most probably was not visible 
until the very moment the accident occurred. So 
much for the crank axle. 

With regard to the brake, the plaintiff's own 
witness, Major Marindin, stated that, in his opinion, 
no brake in the world could have prevented the 
train from rurning over the embankment. This 
being so, the probability of any other brake than 
the one used lessening the mortality is merely con- 
jecture, and 1 endorse the very goneral opinion that 
an automatic brake might, by prematurely locking 
the wheels, have caused the carriages to tumble 
topsy-turvy, instead of running down, and thus 
made the result even more deplorable than it was. 

A small point, I may mention, was raised as to 
the position of a horse box in the train, it being the 
first carriage after the engine; but although Major 
Marindin said the proper place for it was at the end 
of the train, still, in his opinion, he said that would 
not have in any way avoided the accident or de- 
creased its results. 

The company, therefore, having provided the 
best crauk axle procurable (the cost of a locomotive 
crank axle, Traveller may be surprised to learn, 
is usually about £125), and examined it at intervals, 
which, according to all railway engineers, exhibited 
sufficient due care, skill, and forethought, and the 
brake not in any way, according to the plaintiff's 
principal witness, affecting the accident, why, I 
should like to ask, should the company be liable? 
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I am sure that with the above circumstances be- 
fore him Traveller“ will have no occasion to again 
ask, Justice! where art thou?“ 

Vera pro Gratiis. 

Manchester, 10th August. 


(24617.]—I am a strong advocate for automatic 
brakes ; but I cannot arrive at the conclusion which 
your correspondent ‘‘ Traveller“ does in last 
week’s issue, that the verdict in the Penistone case 
was wrong, and that ‘‘ 24 persons [were] killed and 
62 injured through neglect to have a proper brake.”’ 
I think the verdict was quite right, and further 
believe that no automatic bruke in this case would 
have avoided the loss of life. Automatic brakes 
are of the utmost use in many cases; but there are 
many cases where they will not prevent a calamity, 
and I quite think, having heard the whole case, 
that the Penistone disaster was one. It was 
generally admitted that thetrain was running about 
50 miles per hour down an incline of 1 in 124, and 
on a40-chain radius. The axle of the engine broke 
west of the signal-box, and by some extraordinary 
means tore up the check rail opposite the signal- 
box, which was found imbedded in the bottom of 
the tender. This rail injured the vacuum appliances 
under the tender, and no doubt the hose coupling 
was then broken. The signal-box is 102 yards 
from where the left rail was broken up, and the 
carriages ran off ata tangent down the embank- 
ment. An automatic brake takes about two seconds 
before it comes into fuli operation. Fifty miles an 
hour is practically 25 yards a second, so assuming 
that the train had been fitted with an automatic 
brake, and that the hose pipe was broken when the 
raii was torn up at the signal box, the train wouid 
have run 50 yards of the 102 before it was full on. 
Now the question is, Would any brake have pulled 
tho train up in the remaining 52 yards, or, at any 
rate, have slackened the speed to any considerable 
extent, and so have averted the loss of life? Ido 
not think it would, and rather think the silence of 
some of your esteemed contributors on railway 
matters know it would not. In Captain Galton's 
trials with an automatic brake on the L. and T. 
Railway, a similar train to this on a like gradient, 
was reduced from 45 to 37 miles in 102 yards, and 
in some experiments on the Midland made some 
time ago, a similar train to the Penistone train, on 
the level, was reduced in speed in 102 yards from 
50 miles an hour to 444, and, in another cage, to 44. 
If, therefore, the Midland train travelling at 50 miles 
an hour on the level could only be reduced to 44 miles 
in 102 yards, how could the Penistone train, going 
at 50 miles an hour on a falling gradient, though on 
a 40-chain radius, be reduced much below 44 miles 
an hour? The first carriage, in which all the loss of 
life took place, must have gone over the embank- 
ment while the speed was very great, and in the 
102 yards available, I do not think avy known 
brake would have prevented it. The question isan 
all-important one, and I think, and hope, the day is 
not far distant when automatic brakes will be in 
general use; but, as an old subscriber, aud feeling 
that the verdict, under the circumstances, was 
right, I cannot let Traveller’s’’ letter go un- 
answered. 

Manchester, Aug. 10. W. G. 


MIDLAND ENGINES. 


[24618.J—‘* Karra”’’ says (p. 476) that the new 
M.R. engines “are, or will be, amongst the finest in 
the kingdom.“ 

Would he explain his reason for thinking so, and 
is he aware of the number of failures and break- 
downs with these engines? No. 1675 alone has 
failed, and had to give up the Scotch expresses on 
many occasions, and only so lately as the sth inst. 
the 10 a.m. Nottingham express from London had to 
make a special stop to put off engine 1674, hot and 
broken down. With all these failures on record, I 
can’t agree with Kappa’’; but quite agree with 
those who have said the 800 class are the finest on 
the Midland. Express. 


HYDRAULIO RAMS. 


{24619.]—As infcrmation respecting rams seems 
to be wanted, it may not be out of place to give 
particulars of two or threo which are at work under 
what I consider extra low falls. 

One bas a fall of 3ft. 9in. from head to tail; 
water has a riee to cistern on top of house of about 
100ft. This ram delivers about 1,000 gallons in 24 
hours, and has a 4in. drive pipe. 

No. 2 ram has a fall of 2ft. Sin., except when the 
water is stopped back for watering meadows; then 
it works under water with less fall. This ram, u 
2hin., delivers, with the 2ft. Sin. fall, between 900 
and 1,000 gallons daily to a height of 36ft. When 
the water was first let into this machine, the valve 
would not rise, but-let the water continually run to 
waste through it. I had another valve made; you 
would suppose a lighter one, but I had a heavier 
one made, with less waterway through it, and it 
has answered well since. 

The third ram I was sent for last week to repair, 
and once before soon after it was fixed. 


This ram | and, 


Ava. 14, 1885, 


hasa 1} drive pipe, and was put in some two 

a half years back by a London firm; it has 1 0 
of about ft., aud a rise to cistern of about 30ft 
This ram is fixed in such a way that it is a wonder 
it works at all. When I left it, it would only ris 
the water to the ground level at house about 20 lt., 
it would not lift to the cistern about l0ft. higher. 
It is fixed about jin. out of level, in a pit close to 
dam, with 12ft. of horizontal drive pipe laid 
lft. Gin. under water, with a bend and elbow before 
entering ram. If this ram were properly fixed, with 
sufficient drive pipe, I am satistied it would do 
double what it has done. E. Knight. 


SULPHATE OF SODA IN DANIELL’S 
BATTERY. 


24620.]—Ir has been suggested to me that 
mention of the following fact, in which I have very 
likely been anticipated, but which I described in 
the School Guardian of last Saturday, might not be 
without interest for the readers of the Enciisa 
MECHANIC. ; 

I have been in the habit of using Daniell’s cell 
for the electric bell, dispensing with the porous-pot 
aud the dilute acid, and leaving the zinc as well as 
the copper in immediate contact with the copper 
sulphate. I may well be asked how I prevented 
the deposition of copper upon the zinc rod through 
local action where the circuit was broken. I sup 
pose that the difficulty would have arisen earlier 
had I not filled up the cell with sawdust and 
wrapped the zinc in paper or cloth. With this 
arrangement, however (which I had adopted for 
entirely different reasons), the gradual deposition 
of zinc sulphate upon the rod protected it, to a 
great extent, from the polarisation, which could 
not be entirely prevented. Curiously enough, even 
the moist cloth or brown paper seemed to act ass 
conducting plate, and received a considerable 
deposit of copper when I omitted the sawdust. 

Considering, however, that the dilute sulphuric 
acid which, in the usual arrangement of Daniel's 
cell, is in contact with the zinc, serves the purpose 
of preventing permanent polarisation through the 
deposit of copper, and that this is the only paron 
which it does serve, it occurred to me that would 
recur to the porous pot and the two-fluid system; 
but would substitute a strong solution of sulphate 
of soda for sulphuric acid. 1 at once found, as I 
expected, that whether I used sulphate of soda or 
acid (the latter was diluted in the proportion of | to 
12 by measure—say, 1 to 8 by weight), the ne dle 
of the tangent galvanometer assumed and retained 
exactly the same position; but that whilst the acid 
corroded the zinc, and produced a large develop- 
ment of hydrogen bubbles (owing, perhaps, m part 
to imperfect amalgamation), the neutral sulphate 
was perfectly harmless, and might be left in contact 
with the zinc, after the circuit was broken, as long 
as I pleased. Ot course, the principle is the sarie 
as that of the Leclanché cell, in which the sal- 
ammoniac is perfectly passive until the circuit 4 
completed. DENE 

It'is uite clear that the sulphuric acid ordinarily 
used in Daniell’s cell can furnish no energy to a 
combination, because, as fast as it is e 
by the zino, it is recomposed at th» expense of a 
sulphate of copper. lt simply transmits, a 4 
speak, the molecules of SO, from the outer, cell t 
the zinc, and 80 far as it does more than this it B 
mischievous. Abner E. Brown. 

Wadenhoe, Oundle, Aug. 10. 


HIGH CHIMNEYS. 


[24621.]—IxN your impression for July 31st 915 
say the highest chimney in England is said to h 
Messrs. Muspratt’s chemical works,” Xc. 0 
chimney does not exist, it was blown down . 
gunpowder about nine years ago. e 

The highest existing chimney-shaft in Engle 
now is that of Messrs. Dobeon and Barlow, KJ. 
street Machine Works, Bolton, Lancashire; it 8 
367ft. Gin. high from ground line, and measure 
14ft. on each side of octagon at base, and 13 i 
girth at top. In its construction there Were u- i 
800.000 bricks and 120 tons of stonework, and © 
£3,000. 

I wish correspondents would give references s 
to where they get the information from sls 
they are answering questious: it would add mu 
to the value of their contributions. 8 

My authority for the foregoing correction 8 
“ Bancroft on Tall Chimney Construction,” pas 


40-41 dition. 
eins James Walters. 
20, Traffic-street, Derby. 


A NEW FIRE ALARM. 


(24622.]—In the EN GTI MECHANIC of Aug., 
you illustrate what is called a ‘‘ New F ire-Alarm, 
said to be invented by a Mr. Pritchett. Will y St 
kindly allow me to state that this is a mistake? 15 
is exactly the same as one invented by me in a 
year 1806, an improved form of which I Po 
in 1870. For this instrument I obtained the higbe: 


in fact, the only award given for an electri 
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thermometer at the International Exhibition, South 
Kensington, in the year 1871. (Sea Official Cata- 
logue.) This was rot only a fire-alarm, but also in- 
tended for gardeners to record in their dwellings 
the temperature of their plant houses; hence it 
was specially noticed in the horticultural journals 
at that tume—see The Gardeners’ Chronicle of Nov. 
5, 1570, and Gardener’s Magazine of Nov. 26, 1870, 
where a full description, with illustration, will be 
found. It was also noticed in most of the scientific 
papers at that period as well. 

A very fine account of it appeared in a German 
paper, Ver Bazar, Sept. 11. Unlike the description 
you give, they carefully excluded my name in con- 
nection with it. They gave even an exact copy of 
the engravings which appeared in the English 
papers, except that they removed the words Roth- 
nie’s patent,” which was on all English copies. 

Geo. Rothnie. 

21, Elthorne-road, Upper Holloway, N. 


RIFLE SHOOTING. A 


(24625.]—I cannot quite agree with Invicta, 
letter 24587, p. 502, as to the utility of the various 
contrivances at present in vogue for obtaining rifle 
practice (?) without rifle ranges; for it must be 
remembered that it is only one part of shooting to 
be able to hold a rifle steadily and pull without 
jerk. Certainly it is a very important part, but 
even after it has been mastered there remains very 
much to be learnt. The absence of recoil in the 
said contrivances is against their usefulness as a 
means of education in shooting, for it is quite pos- 
Bible that a man would pull steadily with them 
who would prove the very reverse of steady when 
subjected to the recoil of the Martini-Henry in 
actual practice. 

It must be admitted, on the other hand, that 
their use in Volunteer corps would probably do 
something to get rid of the present system of class- 
firing, in which a recruit goes to the range, loads 
a rifle, points it in the general direction of a target, 
pulls the trigger, and opens his eyes to see what has 

appened. And when a mau has got through this 
Performance a certain number of times (60), even 
though he never hit the target at all, he is an 
„ efticient °? Volunteer. The contrivances for con- 
verting Martini-Heury rifles into pop-guns do not 
enable a man to learn auything as to allowance for 
wind, or as to change of elevation on account of 
variation in light; and until these are mastered a 
man cannot shoot. Many a novice wonders why 
he is missing the target when he is aiming placidly 
straight at the bull’s-eye, while a 6ft. wind 18 
blowing, and the light changing for every shot. I 
well remember some years ago asking a comrade 
who had just got up, after finishing with four 
bulls, where he had been aiming. He replied that 
he had not aimed twice at the same spot. I 
thought then he was unwilling to help me, but I 
know now he was speaking the truth. It is much 
to be regretted that shooting is so little taken to 
even amongst tho Volunteers themselves. Perhaps 
one reason is that it is too quiet to suit the 
average young man, who wants something 
more energetic as an outdoor amusement than 
lying down and holding his breath while he 
aims at a mark nearly half a mile away. The fact 
that a rifle meeting is not so interesting a spectacle 
as compared with a cricket match or bicycle 
meet is doubtiess another reason. There is usually 
mot much for visitors to sve, and an outsider 
scarcely knows, or has means of knowing, whether 
he is watching a pair of crack marksmen contend- 
ing for the bronzo medal of their county, or a 
couplo of novices who have to do all they know to 
avoid missing outright. On the other hand, the 
amusement is entirely free from cruelty in any form, 
and a man may listen to the sharp splash of the 
bullet on the target at 200 yards, or the faint tap 
which is heard at the long ranges, with a pleasure 
unalloyed by the knowledge that a living thing is 
quivering under the blow. Again, accidents are 
very rare, and when an accident does happen it is 
almost invariably to a marker, and not to acom- 
petitor. Last, but by no means least, the science 
of rifle shooting has not been prostituted to betting ; 
@ friendly wager between comrades is frequent 
enough, but that nuisance of the nineteenth century 
the professional betting man—has no scops for 
his nefarious practices at Wimbledon, Altcar, or 


Morpeth. Wm. John Grey, F. O. S., 
Sergt. 5th Durham, 
Hon. Sec. Derwent Rifle Club. 
Newcastle-on-Tyne. 


[24624.]—In the interest of all true lovers of 
od shooting, I hasten to dissuade readers of the 
E. M.” from following “Invicta’s’’ vicious ad- 
vice. The abortive attempt which has been made 
to convert the regulation rifle into a small bore will 
ruin the prospects of our embryo crack shots, if 
they persist in practising with this wretched 
arrangement. Now that firing at moving objects 
has become an important part of the army rifle 
drill, itis more than ever necessary to accustom 
ourselves exactly to the weight of the weapon we 
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use; and the man who cannot distinguish a dif- 
ference of half a pound in the rifle is not safe to 
half a yard on the target. No. 1 bulleted caps 
cannot by any stretch of imagination be considered 
practice for the Henri-Martini cartridge; and as 
for the absurd close-quarter paper targets, they 
are, in my opiuion, simply ridiculous. 
Bacchus. 


BIS AND TRI.’S—SPRINGS—CLUTCH 
GEAR—BALL BEARINGS. 


[24625.]—Ir “South Australian“ (24571, p. 498) 
were in England, he would see that the two things 
most remarkable about riders of the Otto are their 
scarcity and their apparent caution. Though the 
machine has been out for some years, they are still 
80 rare that they are stared at as they pass. Many 
tricycles that have not been out half the time, or 
near it, are much more numerous, and I have 
rarely seen an Ottoist bowling along at high speed 
astricyclists do. There are tricycles that will carry 
14 stone over all roads, weighing no more than 
60lb. to 6ölb.; one of these would suit him better. 
Rough roads are the last place for an Otto, from 
all I have heard of them. For rough roads, the 
main thing is a very soft spring, with 2in. or 3in. 
vertical play—this one can have on a tricycle—and 
there are some new, low-built, safety bicycles, with 
steering wheel running in front, driven by chain 
gear like a tricycle, on which one can enjoy the 
advantage of a tricycle spring; but on an ordinar 
bicycle, unless one rides a wheel much under his 
size, there is not room for a proper, high-play 
spring. 

On the subject of springs I have some strong 
ideas; but as they are founded on positive experi- 
ence and experiment, Iam not afraid to insist on 
them. I may summarise them by saying that the 
springs usually supplied to riders by the makers 
are simply preposterous. Most of them are not 
worthy of the name of spring at all. Either they 
take a set and give way in course of time, so that 
the saddle falls out of position and tilts out of the 
horizontal; or if they ure capable of hold ing up, it 
is simply by virtue of having no elasticity at all 
Worth speaking of. But even suppose one has an 
Arab spring (and I think this is too well known 
for me to be thought guilty of advertising by 
assuming it the best), what happens then? The 
springs are stamped, each one with the weight 
they are thought suitable to carry, and happ 

(comparatively) is the man who gets one wit 

his own weight stamped on it. But num- 
bers of makers and agents (they have told 


me themselves) are in the habit of re- 
commending their customers a spring marked 
two or even three stone heavier, and I have been 


told by riders that they could not get on without 
such extra-strength Arab springs ; otherwise they 
got “bumped” down on the spring-carrier over 
rough roads. Well, I will explain the cause in a 
moment, but let me first give my experience. My 
weight varies from 13 stoue to 134, and I always 
ride a 10-stone Arab. It is perfection, and mind 
there is no mistake in the mark, for I have had 
four or five different ones on different machines, all 
10 stone, nor has one ever broken or takena set. My 
brother, who is 12 or 124 stone, by my advice 
changed a 12 or 13-stone spring for a 10 stone, and 
is so pleased with the result that he thinks of 
changing fora 9 stone. With such a spring, and 
the saddle properly placed, one can ride all day 
without the least soreness, and roads that were a 
misery to ride on become comfortable. When 
roads are very good the spring is of little import- 
ance to speed, but when they are rough it is every- 
thing. No one without trying, as I have often 
done, can imagine the difference in speed that such 
a spring makes over rough or even ordinary roads. 
It is marvellous simply, and more important than 
any other single point about the machine. 

Now, why is it some cannot ride even their 
proper weight Arabs without bumping ? The differ- 
ence is in the placing of the saddle. An Arab 
spring, firstly, should be placed so that the looped 
end of the spring points backwards. Some place 
it reversed, but the inventor recommends this 
position, and I have found it best. Then the 
saddle must be placed so that it rises and falls 
with the rider horizontally, or always parallel 
to itself, not more in front or at back, but 
always keeping horizontal from its lowest to its 
highest position. The position varies somewhat for 
different riders, and can only be found by shifting 
it till you feel it rises and falls parallel as you 


jump up and down sitting on it. alf 
an inch backwards or forwards from ee 
either 


sition will cause it go all down, 
back or front and bump as complained of, 
but when so placed you may safely ride a spring 
25 per cent. below your weight, as I do, and 
thoroughly enjoy it. You wıll find, moreover, 
that the saddle seems to fit no matter how you sit 
on it; that a saddle which formerly cut you will 
now be perfect comfort in many cases, and that 
you may go for miles without bearing on gon 
handles without finding any tendency to slip off the 
saddle, either backwards or forwards. 
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A great deal of! this iis not new; but I wish to 
insist on the huge importance of riding the softest 
spring, and with the highest play you possibly can. 
You should be able to make your saddle dance 
again with a blow of your fist, you should be able 
to bend it about in all directions with one hand on 
it, and it ought to settle down most perceptibly 
when you get on to it, and over rough ground it 
should dance like a ‘‘baby-jumper.’’ To do this 
it must have a good high play; some springs have 
not an inch of play in them, they should have 
I should think, about three. Bicycle riders do not 
7 what a real spring is— they have no room 

or it. 

I wish “ D. H. G.” would continue his advocacy 
of the free pedal; what a rest and comfort it 1s 
in a 50-mile run over undulating country, and what 
a pity people are oppressed with the idea that one 
ever practically needs to back- pedal when he has a 
decent brake. The use of it can be learnt in an 
afternoon. 

I have ridden my machine (not intentionally) 
with the ball bearings full of sand. No harm was 
done, and very little heaviness was noticed. How 
about plain ditto with sand in them. How often do 
the plain - bearing people clean up? 

I should very much like some opinions of the 
B. S. A. Safety Bicycle (Birmingham Small Arms 
Company) from any who have tried it. 

Normaa. 


MICROSCOPICAL— TWO EYES ARE 
BETTER THAN ONE-—MONAD. 


24626.]—I can see no possible advantage in 
going to the expense of a right-angled prism, as in 
the commonest microscopes I find the mirrors quite 
good enough. One mirror I have gave me four or 
five images of the flame, which would, of course, 
be fatal to good definition. This, however, was 
corrected by turning the mirror round in its cell 
until a point was found where all the images over- 
lapped. Another mirror I bave is a concave, of 
about 10ft. focus. I find no difference for ordin 
work. Any concavity in a plane mirror is j 
and ought to be avoided, because it shortens the 
focus of the condenser, which will be quite short 
enough, if it has any angle in it, without any 
further shortening. 

I cannot say I can mention any definite object or 
object-glass in which I could perceive any 
ditference with mirror or lamp direct. If anyone 
is doiug very special work, and fancies some error 
due to mirror, then turn it aside, and use the 
lamp flame direct. I cannot see any advantage of 
a prism, which cannot possibly be so good as 
nothing at all. One special advantage in using 
the lamp flame direct is that one is not so liable to 
get the light out of centre. When a mirror or 
prism is used, a slight touch, or shake of the table 
even, is apt to throw it out of centre. 

I regret that I know of no advantage in keeping 
both eyes open when using a terrestrial telescope. 
It would be a great saving to the eyes if you could 
do so. The following is the rule both for the 
microscopé and telescope. You can use both eyes 
only when the stronger light is in the instrument; 
when the weaker light is in the instrument, then 
you must shut the unused eye. Microscope by 
diffused daylight.—The light in the instrument is 
the weaker: you must shut the other eye. By arti- 
ficial light in a dark room, you can meee both eyes 
open. One hour of steady hard work with the 
microscope by diffused daylight will tire you more 
than a whole day’s work in a dark room by lamp 
light. 

Witn the terrestrial telescope, as 999 in 1,000 
have smaller emergent pencils than Ilin., the 
light in them is less than the lignt in the unused 
eye, thereforethe unused eye must be closed. 

Sailors, as a class, know nothing about telescopes. 
In the merchant service they are never used, and 
seldom by the men in the Navy; it isonly when the 
latter become shore loafers—i.e., coastguardsmen, 
that they have much telescope work to do. The 
instruments they are then supplied with are hardly 
worthy of the name of telescope. 

Monad is rather an indefinite term; some monads’ 
flagella should be easily seen with żin., others, 
again, would be difficult objects with much higher 
powers. Perhaps the following may help E. B. 
Fennessy. The flagella of Volvox globator should 
be easily seen by a jin. on dark ground by artificial 
light when they are in water. 

Edward M. Nelson. 

Shetland, August 3rd. 


f —.5ß5tr' — ͤ—.——....—.—.— 


Astronomical Instruments.— Au illustrated 
catalogue of Astronomical Instruments, Observa- 
tories, &c., manufactured by Howard Grubb 
Dublin, has been issued, and will be found useful 
by astronomers and others, as it contains, besides a 
number of engravings of instruments and buildings, 
an explanatory diagram of Grubb’s new ghost 
micrometer. W. Watson and Sons, High Holborn, 
are the London agents for Mr. Grubb. 
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REPLIES TO QUERIES. 


——+-o+— 


„uin their answers, Correspondents are re- 
apectfully requested to mention, in each instance, 
the title and number of the query asked. 


[56676.]— Free Reeds.—I feel it my duty to 
reply to the remarks made by G. L. B.,“ p. 503, 
in case anyone may be misled by his false ideas. 
lst. The two queries (from which this discussion 
has emanated) were written by the same identical 
author, a gentleman who is anxious to know how 
to tune reeds simply for his own personal benefit. 
I do not hesitate to tell the truth, and inform 
interested readers that G. L. B.’s’’ reply on 
p. 457 is wide of the mark,” and not my reply. I 
am justified in keeping to my previous statements, 
and to expose false ideas, even if they emanate 
from “an old member of the trade.” 2nd. 
“G. L. B.,“ p. 503, quotes the prices charged for 
reeds as those of one London agent. To prove that 
reeds vary in price, irrespective of quality, I quote 
those charged by a well-known London firm. 
Esteve's, 4ft., Sft., or 16ft. set, 18s.; best extra 
broad, 22s.; Turban’s reeds, l7s. per set; extra 
broad, 218. I could quote prices from numerous 
other lists; but what I have now quoted will enable 
“ G. L. B.” and those interested to draw some con- 
clusion as to why I retain the ‘unalterable 
opinion“ referred to by G. L. B.” on p. 603. 
3rd. As G. L. B.” forms a false idea as to what I 
mean by “theoretical humbug,” I will ove my 
true 1 on that point. In speaking of 
„theoretical humbug, I refer to replies Which 
consist chiefly of suggestions regarding the subject 
of reed-voicing and ing. Both reed-voicing 
and tuning can only be acquired by constant prac- 
tice and experience in the art. To simply tell a 
querist, or explain to him the mere operation, is 
not sufficient in such a case, for that is really theory 
without practice, and as such is of little or no value. 
Hence the consistency of my previous remark, that 
we want more “ practical information” and less 
‘theoretical humbug.” Theory is all very well 
in its place, but in many instances, theory alone is 
better omitted, because it does not always benefit 
the querist practically. 4th. By ‘‘ misconception,”’ 
I simply refer to false and mistaken ideas combined 
with rash conclusions, which are, from time to time, 
drawn from certain statements. I did not use 
either of the above terms in reference to any of the 
recent remarks made by G. L. B.” 65th. Per- 
sonally, I do not object to be styled an amateur, 
particularly when we come to consider that a real 
* professional’’ does not, in a general way, give 

vice or instruction gratis, either through private 
correspondence, or through the agency of a me- 
chanical paper.—G. FRYER. 


{56679.}—Supported Beam.—For the sake of 
the original querist, in a uniformly-loaded beam 
the shearing at the centre C is nothing, and in- 
creases to half the value of the load at the points of 
support. The intercept at any point between the 


horizontal and the sloping lines is proportional to 
the marma ai that point. When the load is at the 
centre the shearing at 3 in the beam is 
half the value of the load. Will Prof. Goodeve 
give the meaning or intention of the original 
question in the number of May 22nd ?—J. S. C. 


[56937.)—Tons Measurement.—This is simply 
builders’ or dock measurement. Builder’s is taken 
from the dimensions.— J. M. T. 


[56945.}—Olarionetta, Oboetta, or Bas- 
soonetta.— Will this querist kindly say where he 
finds a mention of these instruments? Being 
personally ignorant of them, I hesitate to express 
an opinion ; but if they are of the free reed type 
he may safely assume that they have not exact y 
the same tone as the instruments they are intended 
to represent. As I am professionally interested in 
learning all I can of the modern automatic instru- 
ments (so-called), I shall be glad of the informa- 
tion where these examples can be seen.—GRay's 


1 Gas- Produeing Apparatus. To 
„ Invicta.’ — My engine draws in the charge at 
every revolution, which is fired at about one-third 
of out- stroke without compression. Z, Y. . 
in replying to this query, warns me that gasoline 
gas is more dangerous than common gas unless the 
tage akan has a good safety chamber attached ; 

at I presume the 55 vou have described is 
perfectly safe, for I do not want to run the risk of 
an explosion. You will find my address in the 
proper column, and I shall be obliged if you call 
the manufacturer’s attention to it. Man 
for the information you have given me.—Gasxous. 


thanks | bearin 


[56950.] — Hat Liaing.— The best thing 
“ Saffron can do is to have a new lining of un- 
stained leather. I should take the hat to the 
dealer, and have something to say to him.— Essar. 


[56950.]— Lead Burning.—In reply to Finem 
Respice, we cannot see how, in your column of 
Replies to Queries, we are getting a gratuitous 
advertisement. We do not think it advisable to 
publish a copy of the specification of our patent 
apparatus.“ What does it matter whether it is 
patented or not, so long as it docs the work repre- 
sented? If “T. R.” will apply to the Patent Office 
he will be able to read, and also to obtain, a copy of 
our specification and number of patent, &c. We do 
not consider it necessary to have an attendant at 
our exhibit at the Inventions. Mr. Briggs is always 
there from 4 p.m. on Saturdays to answer all 
inquiries.— BRIGGS AND Co. 


56950. — Lead Burning.—For the informa- 
tion of Finem Respice,” and others interested, I 
may mention that application for a patent for 
Apparatus for use in Soldering ” was made by 
Thomas Briggs, on Ist October, 1884. The com- 
plete specification, bearing No. 13,026, of the said 
year, was accepted on 3lst July, 1885. The 
complete specification will be published in a few 
days, most likely, and any notice of opposition to 
it may be given, on the prescribed form, within 
two months of the latter date. I agree with 
‘* Finem Respice ” in thinking that Messrs. Briggs 
and Co., in exhibiting their apparatus at the 
Inventions Exhibition, might have indulged the 
public with some details as to its construction or 
mode of working—the more so, since, by applica- 
tion to the Comptroller on Form O,“ this may 
te 5 5 without prejudice to the inventor.— 


156950. — Lead Burning.—I am sorry to find 
that Messrs. Briggs and Co. are annoyed at my 
last letter, wherein I spoke of their lead burning on 
the merits of the actual work itself, which was true 
in substance and in fact. When people put speci- 
mens of lead burning into exhibitions, it is taken 
for ted that they do not exhibit the worst 
which they can do, and if these specimens are the 
best, they are certainly very inferior to ordinary lead 
burning. So far as their patent goes, I am a dis- 
interested person, for I certainly would not use it 
in the present age, nor do I think thatany one 
would, after they had tested the merits of gas- 
generating machines. If Briggs and Co. will 
take the trouble to make an appointment to meet 
me at my workshop, I will show them a machine 
constructed upon the same principle as theirs, and 
which was made and used at some buildings at 
South Kensington in the year 1880, but which was 
discarded by reason of its irregular action and un- 
suitability for lead-burning purposes; but as 
‘Finem Respice” requires to know something 
more about this wonderful machine, I will, for his 
information, give him a few practical particulars. 
In the first place, the machine is cylindrical, ranging 
from 6 to l2in. diameter, about from Qin. to 18in. 
high. Inside the machine, or at any other con- 
venient situation, is fixed an air-pump. In the 
bottom of the machine is fixed from 3 to 6in. of 
ordinary cotton waste, or other absorbing material, 
such as tow or the like, this material being satu- 
rated with methylated spirits, benzoline, petroleum, 
turpentine, or such like inflammable matter. From 
the before-mentioned air-pump we take a pipe to 
force air to the under side and ugh the before- 
mentioned saturated inflammable material, which 
air becomes charged with hydrocarbon gas, 
which is collected in the top part of the before- 
mentioned cylinder, which hydrocarbon gas is con- 
veyed to one of Cotton and Johnson’s or other blow- 
pipe in the usual manner. I may add that, instead 
of using & pump direct, the air is much best if 
pumped from a water col bellows, such as is 
shown at Fig. 66, Standard Practical Plumbing,” 
which will allow the blast to work more steadily 
than is possible without such regulating apparatus. 
I have tried to overcome this irregularity by using 
Sugg's and other gas regulators, but prefer the 
water column.—P. J. DAVIES. 


[66953.|—Boracic Acid.—Better leave boracic 
acid out of your jam. Boil your jam properly, and 
it won't ferment. —HOUSEWIFE. 


[56956.]—Steam.—This is simply copied from 
an examination paper, and can be readily answered 
by reference to the tables in the pocket books, or 
by looking up back numbers. — Essar. 


[66957 J— Ball Bearings.—I can quite under- 
stand R. R. N.,““ p. 481, preferring ball bearin 
because I fear sure he has never ridden a bicycle 
with plain bearings made broad enough and fitted 
propery. - I have seen a great number of bicycles 
with plain bearings, and not one of the bearings 
was as broad as they should be—viz., about two 
and a half times the diameter of the shaft. If ball 
bearings are so exceedingly good and easy to work 
as some of your correspondents wish to show, how 
is it our e engineers don't apply the ball 

ings to railway carriages and so save a con- 
sumption of fuel; and, further, why is it our road 


carriage builders are not using the ball bearings and 
eo save horseflesh ? As an engineer, my advice to 
all bicycle riders is to abandon the bal 

and to have bicycles with plain bearings, made 
broad enough, with the patent needle lubricator. 
— Cas. HoskEn. 


[56962.]—Legal Telephone Query.—If the 
royalty has been paid, and the payer has to keep 
his telephones in order himself, I don’t see how any 
action would lie against those who did the repairs. 
— Ln o' TH’ Law. 

{56964.]—Steam Blowing-Engine.—A steam 
blowing-engine is simply an engine working a pump 
that pumps air. The pump cylinder has valves 
which open inwards and admit air which is driven 
out by the motion of the piston. An engine that 
condenses the steam has only about 31b. back pres- 
sure (or less), instead of 15lb. See any textbook. 
—Essar. 


[57019.] — Gramme Dynamo. — To Mx. 


BOTTrONE. — In compliance with your request, 
N The circular 


L submit sketch of my dynamo. 


BED PLATE 


page 442, 
number (1057). I have only shown the upper pole 
piece, and that in dotted line, to be better under- 
stood, and to further explain my meaning, I have 
separately sketched a field-magnet, F F, bolted to 
one of the semicircular pole pieces. Having spent 
much time and expense in fitting up so far, I am 
anxious to have the correct size of armature and 
consequent width of embracing pole pieces; also to 
know the number of cogs on the ring, and the 
width of the sections between them. References to 
sketch: F, flanges of field magnets; F F, body of 
field-magnets where wire goes on, and 18 in. 
diameter; X are feathers for strengthening pole 
pieces. — SUBSCRIBER FROM No.1. 


157055. — Electric Bells in Series. — To 
“M. S. E.”—I understand that you require the 
bells to be in series, and that they are to ring inde- 
pendent of each other. I think we are as far off 
the blem as ever we were. The description of 
Jolin’s double-wound bell, given by Mr. F. B., p. 
483, July 31, does not give the required object— 
independent working (he does not state that it 
does. I merely wish to call your attention to the 
fact.) The double winding in that particular case 
simply obviates the contact pillar, common to the 
generality of bells. While, against it, I have the 
following ideas:—That if the iron cores are not 
exceptionally pure (ditto armature) the preponder- 
ating current will cause it to stick in a certain 
degree. If the wires are not the same resistance, 
ditto, ditto. If they are not practically differential, 
ditto, ditto. The lessening of the resistance is 
immaterial in a house bell, but two stations, A, B, 
five miles or more apart, would find it is not so con- 
venient or reliable as a single-wound bell of double 
the resistance. Perhaps it is not generally known 
that no machinery is required for double winding 
beyond the usual throw and one’s hands. The 
main object is that the two wires are not allowed 
to se te in running on the bobbin. I have wound 
dozens of differential galvanometers, so speak from 
practical experience.— EXPERIMENTER. 

1 — Trans mission of Power by Belts: 
—To 8. S. N.“ — Thanks for vour offer to corre- 
spond. I here find another difficulty - namely, in 
finding the tension of the belts.— N. E. Cros 
THWAIG, The Lodge, Baggnalston, Ireland. 


[57059.)—Power.—I beg to call “ Nester's 
attention to what is evidently a mistake, or mis- 
print, in his answer to this query. Leaving out af 
the question the work done by the man in carrying 
his own body upstairs, as wellasthe work done in 
moving it, and the weight the horizontal distance 
measured on the plan of stair—viz., 22 cos. 60° feet, 
we have the useful work as y3 x 110 x 22 ft.-Ib. 
This also should be the work done when the weight 
is lifted by means of the pulleys, leaving out, of 
course, the weight and friction of pulleys. The 
answers given, however, differ to the extent of 
about 550ft.-Ib.— Davib STEPHEN. 
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_ (67064.]—Bisulphite of Soda.—In his direc- 
tions for preparing this substance Percy W. Stanley 
makes a strange blunder. Sulphurous- acid gas 
should, of course, be passed through the solution of 
oun carbonate, not sulphuretted hydrogen.— 


[57072.|—Siemens - Alteneck Armature.— 
To MR. Borrong.—A laminated armature would 
not do for this. The principal distinctive feature 
in this armature consists in the length of the core, 
as compared to its diameter, and in the mode of 
Winding. Longitudinal coils of wire completely 
envelop an iron cylindrical core, all the sections 
being wound at equal angular distances from each 
other around the surface of the core, and parallel to 

lanes passing through its axis, longitudinally there 
ing a8 many planes as there are sections to be 
wound. The sections of wire wound upon the core 
consist each one of two separate coils, having 
naturally two extremities; so that there are twice 
as many ends as there are coils. These ends are 
brought out two by two to a number of copper 
sectors, insulated from one another, which together 
build up a cylindrical commutator, much re- 
sarg that of the Gramme machine, and rigidly 
attached to the armature spindle; the currents are 


collected in a similar manner by conducting brushes 
pressing against the commutator as it revolves. 
ə annexed diagram shows, 


as far as it is possible 


in a sketch, how the ends of the coils are connected 
to the sectors of the commutator. In this diagram 
the two ends of the same coil are figured respect- 
ively 1 and 1’, 2 and 2, Ko. To avoid confusion 
the armature is supposed to be built of eight coils 
only, though the more are used the steadier the 
dynamo is in action. these connections be 
traced, it will be seen that all the coils are united 
into one continuous circuit, the commutator sections 
being traversed in succession.— S. BOTTONE. 


[57079.]—Windway.—As a supplement to the 
replies on p. 484, I send a sketch which will explain 


— 2 2 —̃ — — 
m æ — — — 


one plan how to arrange two sets of reeds to be 
actuated on the suction principle, with paper bands 
or strips. In this case I have chosen the system 
without levers as the most simple for explanation. 
In sketch, A shows the opening or pallet aperture 
through which the wind enters, and over which the 
55 paper (shown by the dotted line) passes. 
B are the reed channels or tubes similar to those 
ofthe harmonium pan. The reeds CC are allowed 
to slide in or out, but differ from those of the Ame- 
i as regards position, as the reeds in this 


rican organ 
case must be situated outside instead of inside the 


tubes. The air is drawn downwards through the 
apertures D D in lower end of tubes, as shown by 
the arrows. The American organ cavity boards are 
not in any way suitable for automatic reed organs 
except they are constructed on the barrel system, 
as suggested bya correspondent on p. 484. Iam 
afraid that A. B. C.” requires too much in a small 
compass. I may suggest that he can have three, or 
even four, rows of reeds in a very trifle more space 
than that occupied by two sets of reeds, if he in- 
tends to use the A. O. cavity boards on the barrel 
organ system. This would not be a very portable 
affair, it is true. I have now in preparation my 
promised instructions how to make an automatic 
reed organ to contain thirty-seven reeds or three 
chromatic octaves, which I hope will prove in- 
teresting to manay of ours.“ — G. FRYER. 


(57080.|—Siphon. — In reading the valuable 
replies to my query I am very much struck with the 
uniformity of opinion. Having held the same idea, 
I took steps to provide for this air escape by fixing 
on a small valve at the summit. The valve was 
placed inside a large-sized air-vessel (same as used 
on force pumps), having a small stop-cock on top. 
By this arrangement I anticipated that the air 
which escaped out of the siphon would have room to 
expand in the vessel, and would not hinder the 
working of the valve for some considerable time, 
meanwhile acting as a sort of spring weight thereon, 
and when there were signs of sluggish flow the stop- 
cock could be opened for a little so as to reduce the 
pressure again. I also tried the effect of leaving 
the stop-cock open and covering, or trapping the 


valve with water poured through the tap. Un-. 


fortunately, I had good reasom to doubt the tight- 
ness of the main pipe, and the valve failing to mend 
matters confirmed my suspicions. A small nozzle 
„$in. was let into the main at the neck of the ball- 
cock, to try, by continuous flow, to make the siphon 
clear itself. Possibly, if this aperture was made 
larger, it would do so, but the water cannot be 
spared. As I wish again to try a valve on the pipe 
before condemning for leakage, I would be glad of 
drawing and description of a suitable valve. In- 
victa ” appen to have mastered the difficulty 
before; will he kindly come to the rescue? There 
is already a suction pump fixed up at a point below 
level of tank bottom, and within 150 yards of the 
ball-cock, which draws the water in five minutes. 
Would R. R. N.” and others kindly note that the 
slip was mine—not the printer’s ?— SURVEYOR. 


57083. Freemasonry. -I do not think Z.“ 
was far from the mark when he spoke of Free- 
masonry as a mere benefit society. As such it is 
entitled to all ret pect, and if it is now looked upon 
only as the fossil remains of what it once was —viz , 
an institution to which we are indebted for the most 
wonderful works of art the world ever produced, it 
ought still to command a certain amount of interest 
and respect. Sinnett, in his Occult World traces 
it up to a very early age; but he says that though 
it has copied the old formula, its raison d'étre has 
expired here with the expiration from Freemasons 
of the occult philosophy on which their forms and 
ceremonies are shaped to a larger extent than they 
generally conccive.—Z. A. 

(57083.]—Freemasonry.—In reply to “Z,” 
there is no advantage in becoming a Freemason in 
the sense of a friendly society. There are two 
schools, one for boys and one for girle, splendidly 
maintained, and which are probably not equalled 
by any similar institutions. There are, however, 
usually more candidates than vacancies, so that a 
considerable amount of influence is generally 
required to be successful. There is also a charity 
for the aged, conducted in a similar manner. Any 
person having from £10 to £15 to spare, and with- 
out feeling its loss, and who would not object to 
pay from £2 to £3, or more, annual subscription, 
would, if he joined a good lodge, have the 
advan of being introduced to a society of con- 
siderable respectability and often of influence, 
which would be of considerable service to him in 
the event of being compelled to reside in another 
town to which he is a stranger. Any Freemason 
meeting with misfortune would, in all probability, 
be assisted if he applied for assistance; but he 
would be entitled to nothing by right. But any 

erson becoming a Freemason, and advertising 

imself as such for the purposes of trade, either by 
wearing scarf-pins, or using the sign in circulars 
or invoices, &c., would most certainly be ignored b 
all those Freemasons whose good opinion is wo 
having. Such a practice, although it is frequently 
resorted to by publicans and others, is thoroughly 
contrary to the principles of Freemasonry.— HIRAX. 


[57086.]—Oolliery Warnings.—After reading 
Mr. Murray’s reply to this question, I suppose 
“ Ralph” will, for obvious reasons, respectfully 
decline to believe in the accuracy of the so-called 
colliery warnings.—BaccHUs. 


57121.JI Mountain Snow.—‘' Nester,” page 
485, only gives a statement of facts, and not an ex- 
planation - but perhaps the following will help 
‘ Ignorant” over his difficulty :—The rays of the 
sun consist, in addition to the luminous rays, of in- 
visible heat rays, which last, in passing through the 


atmosphere, are absorbed by the aqueous vapour 
present in it, so that only the small heating power 
of the luminous rays is able to be used to melt 
snow. Now, on striking the snow, these luminous 
rays are reflected back unaltered, and, therefore, 
their heat is not used to melt the snow; but on 
striking the earth these luminous rays are reflected 
upwards, principally as invisible heat rays, and 
since the aqueous vapour in the atmosphere absorbs 
these considerably, the farther a place is from the 
general level of the ground the less warmth is it 
able to get, and therefore on the tops of high 
mountains the summer sun is insufficient to melt 
the winter snow, so that it accumulates. — W. 
SCUDAMOBE. 


[57122.]—Problem.—Let Z CAB = Z CEF 


= T. hen— 
1 2 
„588 
cos. x vm. æ 
sin. z A 
5 bin. 2 2 Vi — siu.” 4 ; 
25 sin.“  — 20 sin. z — 20 sin.“ x + 20 sin. x 


— 4 = 
or, sin. z — 8 sin.“ z — °8 sin.“ z + 8 sin. z 
Which gives sin. z = 52, and ‘94 nearly; and 
B C = 60. sin. z = 26ft., and 47ft. nearly. The 
ladder may evidently assume two positions, both 
fulfilling the terms of the problem. I do not see 
= ie biquadratic equation is to be avoided.— 

. À. S. 


[57124.]-—Lifting Bar.—To “J. 8. C.”—If 
our view of this matter is correct, it would appear 
that the querist could exert himself greatly without 
doing any work ; and by sequence it is reasonable 
to assume, by the same line of argument, that a 
man’s muscular energies might be altogether ex- 
hausted in this manner, without ever being brought 
into motion. Would “J.S. C.“ be prepared to 
support his theory to this extent.— Baccuus. 


[57124.]—Lifcing Bar.—If you seize the bar 
near the end to lift it, you certainly do no more 
work than you do when you lift it by the centre 
for the simple reason the bar will take up a vertical 
position, the centre of gravity falling to the lowest 
point; but if you wish to hold it in an inclined or 
horizontal position during the process of lifting, 
then you are quite wrong in supposing no more 
work isdone. A pillar supporting a heavy weight 
does no work; but if I were to assert,as some do, 
that a man standing with a weight on his back 
does no work, I should be contradicting my own 
experience. In this case, the hand is the fulcram 
of the lever, the reaction of the elbow is the power 
that balances the weight ofthe bar and keeps it in 
the inclined position. It is this reaction that causes 
the extra work over and above that done in lifting 
the bar, though it no more moves than does the 
man who stands with a weight on his back : it does 
work in the true mechanical sense of the term.— 
DAVID STEPHEN. N 


. Galvanometer. — In the 
ordinary tangent galvanometer, of which the 


annexed is a rude sketch, the ring A, which con- 


ducts the current isa fixture. In Obach’s modifi- 
cation the ring can be inclined from the vertical ; 
when, if the ring be inclined at an angle 0, and ô 
be the deflection, then the current is equal to 
tangent ô secant 0.—S. BOTTONE. 


(57127.]—Lactic Acid in Milk.—Milk con 
taining this acid in any quantity strongty reddens 
blue litmus paper. The amount can be deter- 
mined only by chemical means.—J. T. M. 


(57127.)—Lactic Acid in Whey or Milk.— 
In order to determine the amount of lactic acid in 
milk you must titrate the sample with a solution 
of soda or potash of known strength, and from 
the amount of alkali required for neutralisation 
the quantity of acid can easily be calculated. — 
A. PRICE. 
as 


{7 128. — Storage Battery.—I beg to thank 
unsen for his offer with respect to the above 
but not being an adept at algebraical equations, 1 


cannot give him the E M. F. of lamp and battery, 
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but will give him full particulars, which I think 

ill answer thesame purpose. The lamp is one of 
Swan’s 6 c.p. incandescent globes, fi on small 
lamp stand, and kept in position with spiral spring, 
and is connected directly on tothe battery by about 
a yard of wire from each terminal. o battery 
consists of 8 carbons and 6 zinc plates, the carbons 
being 8in. by 3in., and the zincs 4in. by 3in., and 
the gee single fluid, bichromate of potash solu- 
tion. For convenience it is wished for the storage 
battery to be circular, 3in. in diameter. How many 
plates will it require this size, or how would it 
answer for one plate 4in. deep, coiled into a spiral 
Zin. in diameter? Thanking any of our readers 
in anticipation for their opinion on this subject.— 
WEEDNA. 


|57130.)—Pump.—I could tell you of a plan 
which would not necessitate pumping at all, and 
would deliver the water in a continuous stream 
without any labour. If you will advertise your 
address, so that I may have full particulars as to 
what quantity of delivery, &c., you wish for, I 
could then communicate with you, or anyone else, 
on the subject.—P. W. R. 


[57130.]—Pump.—Since the height which the 
water has to be raised (about ie Air nearly the 
length of a column of water equal the pressure 
of the atmosphere (averaging about 34ft.), and the 
water has to run through 450 yards of piping, most 
provani a force pump at the bottom of the field 
would required, although possibly a common 
suction ump at the top of the field would do the 
work.—W. ScUDAMORE. 


(57134.)—Easton’s Syrup.—This a solution of 
quinine, strychnine, ferrous phosphate, and sugar 
in diluted phosphoric acid. It is a powerful tonio, 
but moni not be taken without medical advice. 


[67135.]—Varnishing Fancy Woods.—My 
brother recommends T. J. A.” to brush his box 
over with a thin onog or glue; this will act as 
sizo always does, by filling the pores and pre- 
venting the varnish sinking in.—H. O’B. 

[67147.]—Geometrical Science Examina- 
tion.—From a point O as centre, and the three 
given distances as radii, describe three circles as in 

gram. Draw any radius O A to the outer circle. 


From A as centre and radius A O, describe an aro 
cutting the outer circle in D. From D as centre 
and radius OB describe a circle cutting the middle 
circle in C. Join AC, and make the angle OAB 


C = AB, and therefore 
= ACB. But from the construc- 
e angle BAC = the angle OAD; and 
therefore = 60°, therefore each of the angles 
ABC, ACB = 60°; and hence the triangle ABO 
is equilateral, and the distances from the angles to 
the point O are 855 to the given distances re- 
spectively.— J. E. GORE. 


Y 154.]I— Horse Taming or Breaking. 
‘t The man of kindness to the beast is kind,“ and 
the beast fully appreciates his master’s kindness. T 

it ! negou own pony tamer; you will feel proud all 
your life long in being so, and may save your five 
guineas. Put away the whip, never let the pony 
see or hear the of one! Makea pet of him, 
as you would a little child ; stroke his nose, scratch 
his ears, rub his akin with your hand ; feed him 
with a “ tit-bit ” every time you go near him—a 
ump of sugar, a crust of bread, a carrot, an apple 
—all the while speaking to him in a soft voice and 
with coaxing words, all of which he will understand 
fully as well as yourself; never lose your temper 
with him, and then you will never excite his. en 
(and women) have done this ; somay you. But be 
very pauiat The years o usage have to be 
o ted from the animal’s memory, and this will 
require months to effect—possibly the year round; 
but I again say, Be very patient and invariably kind 
and good tempered, and you will be amply repaid in 


the future obedience and friendship of the pony, 
and please to let Ours” have the result of your 
efforts. I think our indulgent and judicious Editor 
will insert your letter. The horse tamers do won- 
derful things, I well know, one of which is to tame 
the ostlers, &c., who are engaged in the stable, and 
if you, M. H. J.,“ use the 5 as you describe, 
you require a taming also! -H. O’B. 


57156.] - Gauging Railway Waggon Axles. 
—I think if a pair of waggon wheels are found 
l}in. out of gauge, it is something to speak of,” 
and would say the cause of the waggons leaving 
the rails was not far to seek if the wheels were this 
far out of gauge. There should be no si of 
strain in a waggon axle when under load. If 
vehicles were running with wheels anything like 
ljin. out of gauge, there would be no end to 
accidents such as the one which led to the inquiry 
“T. J. S.“ writes about. There would be more 
broken axles, and everyone knows that many of 
the most serious of railway accidents have occurred 
from the breaking of an axle. If deflection does 
take place, it must continue while the wheels are 
rotating, because the load which causes it at rest 
is still upon the axle while it is revolving. It would 
depend entirely upon the diameter of the wheels to 
determine how much the axle is bent when the 
wheels are a certain amount out of gauge. That is 
if the wheels were (as I expect they have been) 
gauged between the tires.— Torro. 


[57168.]— Bird Taming.—The best way to tame 
your birds is by kindness and familiarity with 
your company, tempting them to come to you 

y litttle treats in food, &., petting and coaxing 
them in all ways, and getting them to have no fear 
of your voice and fi . Thisis easily done. It 
of course requires a little time; but by patience and 

rseverance ibe can get a bird to do almost any 
ittle trick, and when he gets into it he will enjoy 
the fun as much as you. Of course the birds most 
easily tamed are those of your own breeding. 
There is no wonder the Italians would not tell you 
their method, for you and all right-minded persons 
would quickly withhold any sympathy with them. 
Their process is cruelty ; the bird is kept in dark- 
ness, in a cage barely large enough for him to stand 
in, without food or water, except such as his owner 
gives him on his going through some little perform- 
ance. Hundreds of birds are sacrificed in their 
training process by these vile rascals, and few 
comparatively attain to such proficiency as to be 
exhibited before a crowd of tba buch fools, who are 
satisfied to see the antics of the poor little creatures, 
and do not think nor care about the cruelties they 
have survived in learning them. If you want your 
birds to be tame with you, give them light, air 
freedom to exercise, good food and water, an 
plenty of your company, and you'll succeed, or the 
fault will be yours; but don’t attempt the means 
used by those Italian scoundrels as you value your 
self-respect and the affection of your little captives. 
—MAROUS. 


(67169.]—Watch Query.—Although ‘ Carib- 
bean says that his watch is in good order, I very 
much doubt it, as if he cannot put on a hair spring 
he is less likely to know whether the rest is in good 
order. The principal part of the verge is the-es- 
capement ; if this is not in order, it is useless to put 
on a hair spring until made perfect. I advise hi 
to study the papers that appeared some time back 
for reference to above, and if he likes I will tell 
him what I may know to help him.— P. W. R. 


57162.]—The Micro. 0.G4.—To “ Ron. CRUS.” 


d | feel sure that “J. T.” will find brass, iron, 


glass, or zinc, almost anything in fact, better than 
lead for grinding lens surfaces. It would be better 
also to get the mastery of emery alone, and eschew 
rottenstone, &c., in the grinding, for it really is 
not hard enough to grin 1 J being only silica 
itself. The polishing of lenses down to żin. 
focus may be done best on pitch with rouge, and 
will never succeed on lead. For shorter-focus 
lenses the materials used are of a harder nature, 
because the tiny lens penetrates the rotatin 
polisher. Up to zin. focus, polish on pitch hardene 
with resin to taste; up to yin. or „in. focus, 
lish in good sealing-wax. A bit of pure tin may 
used for lenses up to win. focus. After that 
you must find out for yourself what to use. The 
words ‘‘ when cemented”? mean when united by 
means of Canada balsam. I never permanently fix 
my lenses in their cells for many reasons, but prin- 
cipally because amateur work is always more or 
lees experimental, and I find it very convenient at 
times to be able to make experimental ch in 
an 0.g., such as could not be done if the lenses were 
fixed. The other lenses required to complete the 
micro are two plano-convexes for an eyepiece. 
The field lens should fill up the body tube as much 
as the necessary fittings allow, and as the tube 
is lłin. diam. the field lens may be Izin. diam. ; 
and if made of 4in. solar focus, it might have a gin. 
eyeglass mounted at a distance of fin. from it, 
which would make an ocular equal to a 2in. lens— 
that is, having a power of five diameters or times. 
I believe that an ocular of twice the above power 
might be made with a field glass as large as the 


above. I will endeavour to send another 

our next issue on the mounting of the assent 
of lenses used in the microscope; but if any more 
queries are addressed to me, I am afraid they vil 
have to stand over for about three weeks, as I am 
away from home for about that time, and “oq” 
paper does not follow me. The assertion abovs 
that the field lens should fill up the body tube caly 
applies to low-power oculars, for the higher 

it means, make theo lenses as large as ovate in 
the sake of the field ; but do not misunderstand ths 
word ‘‘ possible. — RoB - CRUS. 


167163. Employment in the Arsenal. -I 
may interest the querist to know that employment 
at this place is so much sought after, that fo 
every opening there are a hundred applicants — 
BaccHUS. 


(57163.]}—Employment at Woolwich Ar. 
senal.—Apply at the office any morning at nine 
o’clock. letter of recommendation would be of 
service. I only write of the Royal Laboratory, u 
I know nothing of the mode of entry to theo 

ENSITIVE FUSE. 


departments.—S 
[67164.|—Trigonometrical.—The oe 
of the greater angle of depression is in this 
case to the lesser angle of depression. “Calling ths 
angle a, the height of the vertical colum is 
108 * 4 (108 3 . — 72ft. 
2 —Baccuvs. 


[57164.}] -—Trigonometrical.—Let A B be the 
top and bottom of tower respectively. From A 
make the angle B A C = 30°, C being on the ground, 
through C draw the vertical C E, rare the 
horizontal through A in E, then make EAD 90 
cutting C E. i iis 

AE = =* 108 =" x 18 = 4/3 x % 
Ar ie 8 v 
= ia > 1 4/3 536 

E D 75” SEke S 

CDS CE- ED = 108 — 36 = 7ft. 
—E. E. P. 


[67164.]—Trigonometrical.—Let AB = height 
of tower, CD that of column; join AC, AD; 
then from the given angles of depression we hare 
LACD = 120’, LADO = LDAC = 30°. Now 
from the fact that the sides of a Q are 
to the series of the opposite angles, we have 


108 . sin. 60° 
AD sin. 90° 
* AD 108 sin. 90 


the A ADC ere 
Again, in the ^ ? 
AD sin. 120° f AD. 
50 a a Substitute value for 
10s _ sin. 120° 
Dom aa ain. 30° 
8 sin. 30° 
n= 10800 ain. oF 
= 105 x4 „ 54 mnit. 
VA. X. V2 1 


vi.) the ditt 


It is interesting to note that (Bk. I. 
1 5 tower is a 


ance of top of column from top of 
72{t.—Davip STEPHEN, 


(57171.]) Hardening Punches.—I think, wit 
you, that the difficulty is in the shape of the punch. 
A taper punch will, of course, jam. Is it not pa- 
sible to punch the shoes hot? or to drill the holes 
first, ant then punch out what is left to make then 
square; there would not be quite so much metal to 
take out, and you could use a atenight punch, or 
even relieve it a little at the back. I suppose the 
holes are square. There is really only one way t 
harden and temper the punches, and I don t expert 
you want that information. —Os. 


(57173.]—Easing Force Pump.—Perhape the 
packing is too tight, or the pump handle too 
—Os. 


77 
[57173.I— Basin Force Pump. —. Rector | 
does not say what class of pump he has. If, # 
presume, an ordinary brass 3in. pump, fixed 00 
plank, and bolted to wall, with 30 vertical feet, 
tin. suction pipe, it is clear it is now doing mE 
than it was ever intended for, and in cases of ft 
sort I should recommend a deep well pump, 
vertical suction—say, 20ft. However, his 
to adopt will be to apply a fly-wheel to the pur 
motion, which will inly have a benef 
result.—W. H. WII bro, Groavenor-road, Chester. 


(67177.]—Soldering.—Dip the nose and tin i 
over. ecare not to overheat it 
BacoHvs. 


(67177.]—Soldering.—Perhaps you have ac 
piece of copper in the iron ; if so, it is very tro 01 
some. I would advise not using it any longer th 
course you file the copper clean, smooth it of 0 
an old file, take off corners, tin on 00 
sal-ammoniac. You must not get your iron 
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(57177.]—Soldering.—Heat the copper bit and 
file it clean; then tin it properly with solder and 
soldering fluid, and don’t let it get too hot (that is 
the great secret), or the solder will get burnt on to 
the copper and leave hard spots. Use a clear coke 
fire. ake a little round stove out of a piece of 
sheet iron, and take care that the bit is placed in 
sucha position that it cannot burn. Keep your 
eye on it, and judge the heat by hclding it up to 
your face occasioually.—Os. 


57177.]—Soldering.—If New Beginner“ will 
0 rf keep his soldering-iron properly ‘‘tinned,”’’ 
and use properly-made solder, he will have no diffi- 
culty in keeping the solder on the iron. To tin on 
iron, heat it to the usual heat, and file the soldering 
surface well. Have some powdered rosin ready, 
put it on a piece of tin or a flag of stone; melt a 
small piece of solder over it, and rub the filed por- 
tion of the iron backwards and forwards through 
the melted mass until the iron is tinned. Any 
further information will be gladly given.— GRETA. 


(57177.] —Soldering.— I am afraid New Be- 
ginner' fails to place his copper bit in order before 
he commences to solder; he must face it, before. 


Another consideration in frosty weather is when 
the fire goes out, which will rarely happen after 
some experience in banking-up at night; in the 
one case the hot water takes some time to cool, and 
consequently the fall of the temperature is not 80 
rapid as when a stove goes out. 
stove smoke, there is an exceedingly 
odour, and a thick layer of soot over every leaf, 
flower, shelf, and in fact anywhere it can possibly 
be found. This takes an incredibly long time to 
get rid of thoroughly, and would be enough in 
itself to cause an inexperienced amateur to give up 
in disgust. 
think that there is any real difference in the cost for 
a small greenhouse between the two methods of 
heating. —AMATEUR. 


Again, should the 
disagreeable 


Beyond the initial expense, I do not 


[67182.] — K. N. Locomotives. — Cylinders, 


18in. by 28in. , diameter of driving wheels, 8ft. ; 
diameter of trailing and bogie wheels, 3ft. Gin. 
Wheel base: From centre of bogie pin to driving 
wheel, l0ft. 9in.; from driving wheel to trailing 
wheel, 8ft. 8in.; extreme wheel base, 22ft. llin. 
They are not the largest, for most of the G. W. R. 
b. g. singles are 8ft., and I believe a new b. g. 
engine is building with 9ft. wheels. - Ax dus Mac- 


attempting to solder, by filing end perfectly clean | Mure 


while slightly hot, and rubbing same, say, on a 
piece of tin, using at the same time either rosin or 
spirits of salts killed, with a little fino solder, taking 
care in future not to burn away the face by getting 
the iron too hot. By attending to this he will, with 
a little practice, get on all right with his soldering. 
—W. H. Wi1p1G, Grosvenor-street, Chester. 


(57177.]—Soldering.—In reply to querist, Is 
he soldering with rosin or spirits of salts? If 
the former he must clean his bolt end very carefully 
with the file while hot, but uot too hot, as the 
copper oxidises too quickly, then rub tho copper 
along with some rosin and solder on a firebrick. If 
he uses ‘‘ spirits’’ the bolt tins moro easily; when 
moderately clean the copper only requires its 
point to be dipped into the spirits,“ tinning 
readily on the solder. We used to use sal-ammo- 
niac in? Germany to clean and tin our bolta with; 
but I don’t think it was better than our usual 
way Lore.—A TINEER. 


(57177.]—Soldering.—It is not clear to me, as 
you eign yourself New Beginner,“ whether 
you are trying to do the work with a plumber’s 
wrought iron, or with what you should have, 
whichis a copper bit.” As I am well used tosolder- 
ing the various metals used in cxperimenting by me, 
it may be of some use to others as well as yourself 
to know my modus operandi. First, then, procure, 
say, 2d. worth of hydrochloric acid or spirits of 
salts, as it is usually termed ; put some of this into, 
say, anempty jam-jar, also some pieces of zinc, 
pure if you can get it, but the sheet will do at a 
B Do this in the open air, or, at least, on the 

itchen hob, as the fumes are deleterious. When 
it has ceased to effervesce add an equal quantity of 
water to what remains in the jar, and it is ready 
for use. I use an arrangement of Bunsen burner 
of my own design, which keeps the bit at a uniform 
temperature all day, so that it does not 
require to be re-faced once in a month. 
To face the bit heat sufficiently to feel 
pretty hot when held near the cheek, fle up with 
a smooth file which has never come into fellowship 
with 9 0 oil (which is the enemy of solder and 
lead, but the friend of him who wants to clean his 
hands after the day's work). Have a strip of tin 
in the bottle with the soldering fluid, and puta 
drop or two upon the solder, and then apply the 
copper bit with clean face and sides. If your tin 
sheet is new, and you don’t want to use the fluid, 
have some sal-ammoniac and powdered rosin 
damped, in a little box, and tin the bit with this 
(by dipping its nose in it), and then use powdered 
rosin alone on the new sheet tin. Run your solder 
into long light strips by melting in a ladle, and 
pouring on to a slate set at an incline, and by 
practice you ought to be able to hold bit in one 
hand and solder in the other, and so go ahead 

uickly. Mem.—Hinse the work well after using 

e acid.—A., Liverpool. 


(57181.]— Heating Greenhouse.—‘* Thermo ” 
cannot do better for success in his horticultural 
efforts than the “‘ hot-water pipe again,” of which 
numerous cheap and ingenious apparatus are ad- 
vertised in Gardening, and elsewhere. The chief 
merit of the hot-water apparatus is the moist heat 
it gives off, which is a great deal more beneficial 
than the peculiar dry heat of the stoves. The fire, 
the source of endless dust and rubbish, on the floor 
of the greenhouse and the leaves of the plants, is 
outside, which enables the house to be kept in a 
respectable state of neatness. The presence of a fire 
in a greenhouse, apart from the question of neat- 
ness, is in the highest degree injurious to the well- 
being of the plauts, causing the leaves to wither, 
and the advent of a respectable flower, except on 
some accommodating plant, an event of somewhat 
rare occurrence. The hot-water pipes are under 
the staging; whereas the stove is usually in the 
middle of the greenhouse, is a source of continual 
annoyance, besides ing up-valuable space. 


in 1847, and the only one of her class, which 


(67182.]—G. N. Locomotives.—The cylinders 


of these engines are 18in. by 2Sin., bogie wheels 
3ft. 10in. 
wheels Sft., extreme wheel-base 22ft. llin., length 
of connecting rods 6ft. 10in. Their weight in steam 
is 39 tons, 16 of which are on the drivers. 
largest wheel in this country is that of old 173— 


iameter, trailing wheels 4ft., driving 


The 


„Cornwall“ —on the L. and N. W. Railway, built 
ig 
8ft. 6in. in diameter.— W. B. P. 


[67182.]— G. N. R. Eagines.—The chief dimen- 
sions of the G. N. R. single drivers are these :— 
Cylinders, 183in. by 28in.; wheels, leading bogie, 
oft. IIin.; driving, 8ft. lin. (with tire); trailing, 
4ft. lin.; tubes in boiler (brass), 217; diam., lłiu. ; 
total wheel base, 22ft. Gin.; rigid, 8ft. 9in.; centre 
of trailing axle to bogie pin, 19ft. din.; connecting 
rod length, centre to centre, 6ft. 10in.; heating 
surface (tubes), 1,043; firebox, 122—total, 1,165; 
grate area, 18in.; weight, leading bogie wheel, 
7tons; trailing, 8tons; driving, 16tons; trailing, 
9tons l0cwt.; total weight in working order, 49tons. 
These engines have not quite got the biggest wheels; 
the L.N.W.R. have an 8ft. Gin. loco. called tho 
Cornwall, running on the Liverpool portion 
of their line. It is not a success, and was only 
made for an experiment. No more havo been made. 
The G.W.R. broad gauge have the same size of 
wheel as the G. N. R. I do not know the length of 
the boiler, but will do my best to find out. — 
A. A. C., Chiselhurst, Kent. 


57182.] G. N. Locomotives.—If by “single 
drivers“ V. J. B.“ means the bogie single engines, 
the following are some of the leading dimensions 
thereof: — Diameter of wheels: bogie, 3ft. llin. ; 
drivers, 8ft. lin.; trailers, 4ft. lin. Wheelbase : 
Bogie, 6ft. Gin, (the bogie-pin being 3ft. 6in. behind 
the leading axle, and 3ft. before the trailer); bogie- 
pin to driving axle, l0ft. 9in.; driving axle to 
trailing, Sft. 8in.; total wheelbase, 22ft. llin. 
Boiler: Length of barrel, lift. 5in.; height of 
centre line above rails, 7{t. lin.; minimum internal 
diameter, 3ft. 9sin.; maximum internal diameter, 
4ft. Odin. ; plates, zin.; 217 tubes, 1,\,in. diameter, 
1lft. Sin. long. Outside casing to firebox : Length, 
6ft. 2in.; width at bottom, 3ft. 113 in.; width at 
centre line of boiler, 4ft. l}in. Firebox: Length at 
top, öft. 4 Jin.; at bottom, oft. din. ; width at bottom, 
3ft. 3in. ; height at front, oft. 10}in., at back, 6ft. 4}in. 
Grate area, 17 68g. ft. Heating surface: Tubes, 1,043, 
firebox, 122; total of 1,165 sq. ft. Boiler pressure, 
140lb. Smokebox: Length inside, 2ft. 84 in.; 
radius of top inside, 2ft. 41 in. Diameter of blast- 
pipe, 4Jin. Length of connecting- rod, 6ft. 10 in.; 
eccentric rods, öft. 10in.; throw of ditto, 33 in.; 
expansion links (curved), lft. 4in. long. Length 
over buffer beams, 28ft. lin.; distance apart of 
frames, 4ft. Ojin.; thickness of ditto, Izin.; width 
of footplate, 7ft. bin.; height of ditto from rails, 
4ft. 2in. Weight of engine No. 1 in working order, 
38 tons 9 cwt.; tender, 26 tons 10 cwt., carrying 
2,700 gallons of water and 34 tons of coal. Average 
consumption of coal, 261b. per mile. In conclusion, 
I might add that the cylinders, being 18in. by 28in., 
give a tractive force of 914lb. per lb. of steam 
pre3ssure.—ST. AUBYN’S. 


[57183.j—Planing Machine.—The smallest 
planers all take from Sin. to 10in. in height. Con- 
sequently you should find no special difficulty in 
that respect. To talk of din. being the maximum 
in the case of your machine seems ridiculous. But 
firm fixing is always essential, and I should say 
your angle plates are undoubtedly too small to 
hold work 10in. in depth. You had better have 
another pair Gin. or Jin. deep. A deep angle plate 
firmly bolted to the table will hold work as deep as 
the planer will take. When the nature of the work 
will permit, it is often held firmly by screw bolts 
passing from flanges or through holes at or near the 
top down to the grooves; either with deep angle 


plates having broad feet, or with long screw bolts, 
deep work can be held securely.— K. 


[57184.]|—Headstock.—To ‘‘Cur Bono.’’—An 
unsteady arrangement, I should imagine. Before 
I could say what alteration the pattern would 
require, I should want to know how it moulds at 
present.—J. H. ° 


(57187.]—Repairing Marble Ornament.— 
The usual way to separate marble put together with 
plaster of Paris, is to carefully drive a small chisel 
into the joint. This should be done by a person 
used to the job, for although a simple matter, an 
unskilled man would be more likely to break the 
article than open the joint. The gloss 19 88 of by 
„W. E.” is the polish. The article will have to be 
repolished.—W. POTTER. 


FH tax is levied on 
individuals, not on partnerships or firms. Let each 
partner send in a separate return, and no mistake 
can be made.— Os. 


[57190.J]—L. B. and S. O. Railway Engines. 
—No. 214, Gladstone: Cylinders 18}in. by 
26in., cast in one piece; leaders and drivers, 
coupled, 6ft. Gin.; trailers 4ft. Gin., grate area 
20˙6 sq. feet, tubes, 331 in number, 10ft. 8}in. lon 
Izin. diameter; heating surface of tubes 1,8 
sq. ft., of firebox 112} sq. ft., wheel-base 15ft. 7in., 
weight in steam 38 tons l4cwt. No. 605, G. E. R.: 
Cylinders, 18in. by 24in., bogie and trailing wheels 
4ft., drivers 7ft. 6in., grate area 17°1 sq. ft., tubes, 
203 in number, IIft. Sin. long, lin. diameter, 
heating surface of tubes, 1,097 aq. ft., of firebox 
111 sq. ft., wheel-base 23ft. lin., weight in steam 
423 tons. Lord of the Isles,“ G. W. R., broad 
gauge, as originally built 35 years ago: Cylinders 
18in. by 24 in., carrying wheels 4ft. 6in., drivers 
8ft., grate area 21 sq. ft., tubes, 305 in number, 
2in. diameter, heating surface of tubes 1,799 sq. ft., 
of flrebox 153 aq. ft., weight in steam 35 tons.— 
W. B.P. i 


(57190.] — L. B. and S. O. R. Engines. — 
‘Piston Rod” will find full particulars of Mr. 
Stroudley’s front-coupled express Gladstone“ in 
a number of the E.M.” issued about a year sinoe, 
while the bogie single engines designed by the late 
Mr. Massey Bromley for the G. E. R. were de- 
scribed in these pages but a very short time since. 
However, I believe that the third on the list, the 
G.W.R. broad-gauge express, has not been men- 
tioned for some considerable time, so the chief 
dimensions are at Piston Rod’s’’ service :—Total 
weight, 41tons 8cwt., distributed as follows - four 
leading wheels, 15 tons I8cwt.; drivers, 16tons; 
and trailers, 9tons l0cwt. Cylinders, 18in. dia- 
meter, 24in. stroke. Boiler: length, 11ft. 3in.; 
inside diameter, 4ft. Gin. Height of centre from 
rail, 7ft. 7in.; 305 tubes, diameter, 2in.; length, 
llft. Zin. (T). Heating surface: firebox, 153; 
tubes, 1,799; total, 1,952 eq. ft. The grate area is 
21 8d. ft., and the boiler pressure 14Ulb. to the 
sq. in. Diameter of driving wheels, 8ft., carrying 
ditto, 4ft. Gin ; wheel base, 4ft. 10}in. by 6ft. tin. 
by 7ft. Sin. from leading to trailing axles, giving a 
total of 18ft. 74in. Length of framing, 24ft. 8310. 
The tender weighs 15 tons 10cwt., and carries 2,700 
gallons of water. These engines have been almost 
entirely rebuilt ; but I fancy that no material change 
has been made in the dimensions.— Sr. AUBYN'S. 


[57190.]—L.B. and 8.0. Engines —I inclose 
a table of the dimensions of the Gladstone“ :— 
Cylinders, 184 in. by 26in.; driving wheels, 6ft. Gin.; 
leading, 6ft. Gin. ; trailing, 4ft. bin. ; total wheel 
base, 15ft. 7in.; total length (engine and tender), 
51ft. 10in.; firegrate area, 1,500 sq. ft.; No. of 
tubes, 331; total weight (engine and tender), 
66tons lewt.; total gallons in tank, 2,250. The 
„Gladstone“ (No. 214, 1882, Brighton Works) 
is an express loco on L.B.S.C.R. It has a grea 
many peculiarities. The chief one is the use of 
such large wheels coupled in front for express pas- 
senger traffio. It was thought by many well- 
known loco superintendents to be dangerous; but 
there is no reason why it should be so. The chief 
opinions against it were that large wheels were 
more likely to mount the rails than small ones. 
Mr. Stroudley has used as large wheels for some 
time. In 1877 he designed some engines, cylinders 
l7iin. by 26in., 4ft. coupled in front, 6ft. 6in. 
wheels. These engines are very neat, and capable 
of doing heavy work at moderate speeds (on a bad 
road). In proof of what I have mentioned, Mr. 
Stroudley has never had a single accident as re- 
gards the coupling of large wheels in front (such 
as mounting the rails, kc.) The weight of these 
locos in working order is 36 tons. Another pecu- 
liarity is the boiler, which has great heating sur- 
face in proportion to its size. The tubes are not 
only small, but very closely set; they are 331 in 
number, 1 in. in diam., and 10ft. 8}in. long. They 
are made of steel. To work this boiler properly 
great precautions have to be taken as regards the 
feed water. It is very well knuwn that when water 
is heated it throws down lime-salte, &c. Mr. 
Stroudley has for many years heated the feed water 
by turning a portion of the exhaust steam into the 
tank, and does so in this loco. The line from Lon- 
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don to Brighton is heavy (compared with 60 miles 
out on the G. W. R., L. N. W. R., M.R.) The chief 
ient which appears is 1 in 264 and 1 in 100 for 
4 miles per New Cross. The trains on the 
L. B. S. C. R. have been getting heavier aud heavier 
every year, and now the City ez press from Brighton 
to London Bridge, leaving at 8.45 a. m., weighs 
360 tons (engine and tender included). To convey 
this in one hour and five minutes is difficult work, 
on account of the gradients. To feed the boiler, as 
the feed is heated, pumps, and not injectora, are 
used. The pumps Mr. Stroudley uses are of 
uliar construction: they have three inlet and 
three outlet valves, and an air chamber placed close 
over the outlet valves. Two small valves are pro- 
vided on the suction pipe, which take in air at 
every stroke, and so soften the working of the 
pumps and keep the air-vessels supplied. When the 
water in the tender gets very low and very hot, 
these valves do not work, and a small cock is pro- 
vided on the Westinghouse main pipe, by which the 
driver can allow air to escape in the pump, thus 
keeping it perfectly quiet, as when the water 
is oolder, engines fitted with poms alone 
are liable to get into trouble if they have 
to stop for any length of time with a heavy fire on, 
and no means existing of getting water into the 
boiler ; so MT Pondi y has placed an auxiliary 
seed ponp under the Westinghouse pump, and has 
vided a valve by which air is allowed to circu- 
te in the air-pump without being forced into the 
receiver. The Westinghouse engine being then put 
in motion, it will feed the boiler at a rate sufficient 
to preserve it from all risk while the engine is 
standing still. The arrangement of the reversing 
gear is very ingenious. The reversing wheel and 
screw can be worked by hand ; but the compressed 
air from the Westinghouse reservoir is employed to 
do the heavy work. A small cylinder, 4}in. diam., 
is fitted with a piston and rod attached to the nut 
of the reversing screw, and a small cock allows air 
from the Westinghouse main reservoir to pass in 
behind the piston. This forces the engine into back 
gear, and the screw has merely to be used to re- 
te the movement. By allowing the air to escape 
6 weight of the valve motion puts it into forw 
here are no balance weights. There are 
many other features on this engine which are common 
tomany of Mr. Stroudley’s engines—viz., the elec- 
tric bell in communication with the guard, the 
duplicate gauge glasses, the two pressure-gauge 
glasses, with two hands each (one gauge for the 
steam), one of its hands tells the boiler, and the 
other the steam-chest pressure ; the other gauge is 
for the Westinghouse brake (one of its hands tells 
the reservoir, and the other the train-pipe pressure), 
and speed indicator. Mr. Stroudley places the 
outside cranks in a line with the inside ones (and 
not opposito, as they usually are). The piston 
rod and crosshead are in one forging of steel. The 
motion plate is of cast steel, and the guides for the 
valve rods are cast with it. The tender has inside 
bearings to match the engine. They are oiled from 
the top of the coping, access to which is obtained 
by waiking along the foot-plate. Thus all risk of 
men leaning over to oil the boxes, and bein 
knocked off by bridges, &c., is done away with. 
must now apologise for filling up so much of your 
o but trust this may be of use to your readers. 
e Granville, Northoote, and Salisbury are of the 
same dimensions, &c., as the Gladstone, and two 
more are being made.—A. A. O. 


(57192.]—Drills and Taps.— 
in. in. 
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(Martin's screw- cutting tables.) — R. N. 


57195.]—Iron Rusting.— Try white lead and 
ow applied hot. This is easily removed. Os. 


[57195.]—Iron Rusting.—Linseed oil is some- 
times used; but Buck and Hickman, the tool 
makers, omy a special transparent preparation, 
which would answer the requirements of the 
querist.— Baccuus. 


[57204.]}— Sea- Water Aquarium.—1. Sea- 
anemones are about the easiest things to keep. The 
common sort, Actinia mesembryanthemum, lives 
best. The Plumose (S. dianthus) are lovely 
creatures and live very happily; so do the 
6 Daisies (Sagartia bellis). Almost any sort ex- 
cept the Dahlia Warttet, which requires more 
water than it is possible to allow it. For fishes the 
blennies and gobies are decidedly best; eels live 

well (I have had one for two years), but are 
elder seen, so don’t do much good. For plants 
you ought only to have two sorts if you want to 

t on well; one is the“ Sea lettuce’? (U/ra 

tissima), and the other Enteromorpha. 2. You 
can keep the water for five years without changing ; 
but in order to do so you must have very few} 


animals in proportion to the volume of water, and 
keep the aquarium in a very dark place. I prefer 
myself to keep it in a place where one can see the 
creatures, and change the water pretty often. You 
needn’t have real sea-water; but you can use 
Southall’s aquarium sea-salt, which answers just 
as well. 3. There is not the slightest occasion for 
any zinc top, unless you want to prevent fishes 
from jumping out. 4. Any place will do to keep it 
in. I should recommend your dining-room window, 
or if you prefer it the hall; noć in a conservatory. 
Now for useful hints. You must not let the sun 
shine on it too much; in the winter it does not 
matter, but in summer it must be covered up. 
Don’t leave any scraps of meat (with which the 
creatures ought to be fed) in the water, or they will 
ruin the whole business. If the water looks muddy 
sometimes, syringe it with a glass syringe till it 
becomes clear. The anemones enjoy this process 
and open wide generally while it is carried on. All 
the skins (which the anemones have a habit of 
casting) must be taken out as soon as discovered 
with a small net. More advice if you get into 
difficulties.— R. A. R. BENNETT, Walton Manor 
Lodge, Oxford. - 


[57206.]—Legal.—If you did absolutely buy the 
ground, you can compel him to complete the sale ; 
or if the value has increased, you can sue him for 
the difference by way of s. The only 
question is, Did he stipulate for any particular sort 
of house? If he did not, of course, you can do as 
you like. Tender him the remainder of the money 
and take possession of the ground. If it has 
increased in value, of course, he will be glad to get 
5 he can get more money from someone 
else.—Os. 


UNANSWERED QUERIES. 


The numbers and titles of quertes which remain unan- 
swered for five weeks are inserted in thts list and Y stili 
unansicered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of thetr fellow contributors, 


Paychology, p. 311. 
. Shafting, 311. 
. G.W. Railway Locomotives, 311. 
. Barbadoes, 311. 
+ Painter's Wheel Liniog Tool, 311. 
- Raising Water by Ejector, 311, 
W aon, 311. 
‘ ree-cylinder Engines, 311. 
Safety Bieycle, 311. 
. Building, 311. 
: arton, Lich 

neient ts, 311. 
. Legal, 3811. 
Calico Dyeinz, 311. 
. Glucose in Leather, 311. 
Kies and Kite Carriages, 811. 
Limited Liability Company, 812. 


. Solubility of Carbonic Acid, p. 396. 
- Clock Springs, 896. 

- Rotary Hair Brush, 396. 

. Blasting Powder, 97. 

. Ball-room Floor, 397. 


The Whitworth Scholarships, 1885.—The 
following is the list of successful candidates for the 
Whitworth Scholarships this year :—Thomas 
Clarkson, 20, engineer, Manchester, £200; Hugh 
O. Bennie, 20, engineer, Glasgow, £160; Robert 
H. Unsworth, 20, engineer, Pendleton, near Man- 
chester, £150; Harold M. Martin, 21, engineer, 
Gateshead, £150°; William T. Calderwood, 25, me- 
chanical draughtsman, Glasgow, £150; John 
Richards, 22, blacksmith, Cardiff, £150; Ernest E. 
Dolby, 23, engineer, Leeds, £150; James Rorison, 
21, engine fitter, Paisley, £150 ; Arthur J. Moulton, 
20, engineer apprentice, Preston, £150; William 
McNeill, 22, mechanic, Birmingham, £100 ; George 
W. Moreton, 24, fitter, Crewe, £100; Stephen E. 
Mallinson, 24, assistant analyst, London, £100 ; 
Henry C. Jenkins, 23, engineer and millwright, 
London, £100; Robert Smith, 24, engineer, G 
gow, £100 ; Thomas W. Nash, 21, engineer, Lon- 
don, £100; Henry F. W. Burstall, 19, engineer 
apprentice, London, £100; Arth:r J. Stopher, 22, 
mechanical engineer, Nottingham, £100; Sidney 
H. Wells, 19, marine engineer apprentice, London, 
£100; George Milnes, 24, fitter, Charlton, Kent, 
£100; Henry Begbey, 22, engineer, Old Charlton, 
Kent, £100; John Goodman, 23, engineer, Brighton, 
£100; Mark H. Crummie, 21, mechanical engineer, 
Hull, £100; Oliver Marsh, 22, fitter and turner, 
Crewe, £100; Thomas Galbraith, 23, pattern maker, 
Manchester, £100; Joseph H. Bowles, 23, engine 
fitter, Stratford, £100.—Calderwood and Richards 
were bracketed equal. 


New Fire-Alarm.—With reference to Mr. 
Pritchett’s electric fire-alarm, illustrated on e 
495, we are informed that Messrs. J. T. Mayfield 
and Co., of 41, Queen Victoria-street, E.C., are the 
sole makers, and will be glad to show the instru- 
ment in action at any time at their show-rooms, 
36a, Queen Victoria-street. 


QUERIES. 


{67207.]—Electric Lamp. bave got one of 
Swan’s incandescent lamps. Howam I to tell the number 
of e p., as it is not marked !—it cost 58. about thre 
years ago,— PLUMBER. 


(57208.)—Speaking Tubes.—Can any reader of thi 
paper who Las had experience in fixing long-distanz 
speaking tubes, say if there is ay difficulty in wu- 
municating through 300ft.of 14in. 1 å pipe! I might s! 
shall have about siz corners to turn. B. 


(67209.|— Case-hardened Iron.— Will any fellor- 
reader kindly let me know how I can case-harden ira 
studs in an ordinary smith’s fire! What are the cn- 
pounds, and how used ?— Bussy. 


[57210.] — Tar. — To Me. ALLEN amp Orem,- 
Stockholm tar, which is obtainable from trees, is of a brows 
colour; coal tar, which is of vegetable origin, is intense! 
black; this change in colour is effected by nature. 
What isthe process? I wish, by copying nature, to turn 
Stockholm tur black, if this be possible — Dina 
DIxMonNT. 


(57211.)—Steam Launch.—I want to build two of 
the above, suitable for single-cylinder engines, cylinders 
5in. diameter, 6in. stroke; boiler, 4ft. Sin. long, by At. 
Qin. diameter; fitted with 52 1łin. tubes. any 
of “ ours give me the name of any work that would give 
me idea of best mould and size for such engine and 
boiler ?}—CARPEXTER. 


(57212.]—Oo-ordinate Geometry.—Would 11 
of your readers be kind enough to inform me when the 
sectorial angle and radius vector are considered positive, 
and when negative 1 Also if the rectangular co-ordins‘a 
of A be 4,4; of B 3, 8, of C—2,—7, find th 
sines, cosines, and ts of angle between the lina 
joining A and B, A and C.—E. S. L. 


67218.)—Hydrostatics.—I should be grateful i 
ae reader of che “E M.“ would give me the working 
n to solve the following :—If the surface of 1 
detached sheet of ice, whose sp. gr. is 92, floats sis. 52. 
of water; find the thickness of the foe - Param 
STUDENT, 


(57214.]—Electric Bell.—Will some kind reader d 
this valuable work inform me how much, and what sz 
wire I should require for two iron cores, 5. ln 
diameter, lin. long, to work a 2in. gong, and oblige—A 
CONSTANT READER. 


57215.J—A Potte Furnace for Experi 
ental Work. Can a any reader of the “EM ge 
drawings and working de of a ERATA 50 
for experiments on g and ename 
being about 6ft. Such a furnace would be of value W 
many readers.—B. L. Parson. 


57216.] — Wheatstone Bridge.—Will any = 
rind Site me asketch of the connections in Men 
Elliott Bros. new pannan rheostat, and say whaha 
the 1-200hms are added together, when the pluge are cal 
as in the units 1—H. 8. H. 


(57217.] — Taxidermy. — Can any reader of 5 
‘ E. M.“ help me out of a difficulty? In preserving fret- 
water fish, I fail to keep their colour; roach and 5 
for instance, turn dark, thereby losing their Lange k 
use size made from parchment cuttings, applied 
Youxe Bremar, 


[57218,] — Electro-Magnetic Problem.—¥i 
any of your readers kindly work oat the following 995 
lem, and show how it is done? A and B are two na 
24 centimètres long, each having 4,000 turns of o 
copper wire, Imm. diameter, amounting to 1000 m: ia 
A horecehos magnet of round soft iron, 36mm. dish : 
C, is fixed with its poles halfway into the twocds; 


the 
similar horseshoe magnet D is free to move into 
other ends of the colle What is the current in volte 
amperes required to 1 C to saturation (in 1 
of magnetic field 45)! what is the force in ieee 
exerted on each pole of the free magnet ¥ 9 5 
distances between the poles of the two magn’ 11 
respectively 12, 9, 6, 3, 0, centimètres I Also is cone > 
affected by the position of the free magnet when 4d *. 
ASTERISK. 


[57219.1—Screw Outting.— Will 
readers let me know if a screw chaser it ther 35 
an ordinary tap, and how it is done, and 1 09 
give me a table of the different wheels to bt nude 
mandrel and the stud to produce the e Spe 
of threads per inch on a leading screw of four 
inch 7—Bcssy. 


[67220.)—Batteries.—I am about to 
six gravity batteries in my laboratory. 
ö ge bar. 1 
method of attachin res, &c. 
from London, and wish to know how to set the 
operation !—Westzan Yours. 


(57221.]—To Mr. Bottone.—Tiesse give Ty 
drawings of the ironwork of a Gramme ayar An 
about 10) candle-power, also the amount o 
sizes of same I- W. P. cile 

[57222.)—Lecture Illustration.—I wat. t 
trate my lessons, given to a class of about 105 p ae 
means of the lantern and slides. The 97 75 05 
taken {rom prints. I want information ( 1) mechsi 


f my fe l. 
san be made INS 


lace a Frier 
ill some c 
also the con 

ting the = 
get 1 m up 125 


tnd 
1 gh: 
asi 


but it has also its disadvantages, as I have found to my 


not a band I inquired 
balves, with seams at the side, eay for a 4in- pipe. 


has given me recently to my other query.— 
‘Woskes. 


diameter of the tube from the principal focus,” thus 
bringing the focus exactly in the opening in the tide. 
Would not this be too near the small mirror to allow 
the use of negative eyepieces Or & Barlow lens ?—A. B.C 


reader kindiy say how I can clean or remove green scale 
or verdig ris on sextant! Ithas not been in use fora year 
or two, and seems difficult to remove unless by dipping 
in acid, and that, of course removes tbe black varnieh or 
. The green, of course, is the result ef salt water. 
— BILL, 


an 
or if I could obtain a list, either for London or Birming- 
bam 1— PLATE WORKER, 


understand that the Mint Authorities are par sers of 
e much risk in sending them & parcel from the country ? 
charge for melting and assaying ?—W ESTERS. 


has a pig with 81x feet, the two extra ones branching off 
from the fetlock of the fore leg; they are fully developed. 
When the pig is killed I want to keep those feet, and I 
shall feel obliged it some correspondent will kindly tell 
me how I can preserve them ?—C. D. 


puilding, 70ft. dy 30ft., by steam-pipes, could we take 


to 501b., round the building, an bring the conden: ed 
water back into the same boiler by a small back-pressure 
valve at the front of the boiler 7 Or could we take the 
exbaust steam from & horizontal engines with cylinder 
Liin. diameter by 24in., round the 

into a well during the day, but would have to take steam 


from the engine is Sin, diameter. As it would be a great 


the back pressure on the piston of the en 1 Please 
give information a8 to size of pipes 1—A. D. 


would like to be worked by treadle? I am anxious to 
make it of wood, or at least as much of it as is possible. 
The fuller the details in the advice the better. What 
book on fret working and kindred woodworkin would 
you advise an amateur to gom for? What rea y-made 


list of modern transparent colours, suitable for oil varnish 
in the same sense 85 red alkanet colour is transparent in 


friends kindly inform me if we have at command, any 
thermometer or indicator of momentary changes of heat 
in vapour, &c., more rensitive and more convenient to 
read, than the clinical thermometer ? I want to rea 
the temperature of air, as it goes in and comes out of the 
human system.— 4. Woop. 


as Gloy,“ wo 
— Å. W. G. 2 è with &c. 


readers give mea rule or method for cutting ont the 


the speed was changed, the band mightalways be tight— 
of course that is when the one bas & greater diameter 
than the other 1— BOBDERER. 


friend of amateurs give instructions as to making a 
vacuum tube rotator, to work electrically 7—W. P. W. 


57289. Coil Regulator. Could any kind read er 
tell me how to make a regulator for NW. the power 
of shocks from & }in. spark coil 1— W. P. W. 


(57240. —Automatic Musical Instrume at.— 
I dave obtained a copy of Mr. Wenham’s è ecification, 
f No. 6024, 1884. Theoretically the whole thing is 
gas-epgine, Ain. bore, Ein. stroke, An. com reesiDg apparently simple and clear but is it practicall sut- 
chamber, explosion every second stroke, I ignite it with a | cessful 1—is it equal in effect, to say, the pianista ? opine 
red-hot pipe. I had many very good explosions, and had | from Mr. Wenham’s description in No. 1061 (24516), that 

i i he has actually constructed one OF more, and looking at 


subjects show up well on the sereen? (2) What ap 

ratus would be auitable, i-e., for taking the photographs, 

and for projecting . On acreen? Would Lancaster’ 8 
uarter-plate Instantograph be good enough for taking 
e photus ?—KirPo. 


(er095.|-Gas-Engine—To “Ixvicta.'—I made a 


factories? As to m private correspondence with Mr. 
F., I wish to say that I did intimate to him that I was 
not a competent tuner, and intended to purchase 2 
chromatic scale of reeds, tuned to equal temperament, as 


roperly. Please will you state if it js really too little 


make it work properly; and which is the smalleet com- 
pressing engine Working 1. J. 
a1) Ring eue! of Noise. The Scotch | Aer 


building houses in flate may haveits advantages, ; 
) (67241.} — Robinsons patent Lubric with practice. I have got very valuable information 
cost. Ihave just purchased a lathe and I also amuse | Ba s.—A patent has jast been brought out in the shape | from back vols. of the 4 E. M.,“ especially Vel. XXIII. on 
myself with joiner work ; but I am afraid I will have to of a lubricating bag. It is made of canvas and filled | tuning- I believe if I could get two hours i day with a 
stop these amusements, as the family beneath have sent | with the lubricant, which is a grease capable of becomin ractical tuner for a week, it would about set me right ; 
up word that the noise is too great to be borne. I shall semi-liquid when coming inte contact with heat. Th ut as I cannot get it, I shall have to do the best I can. 
feel traly thankful if some of oa correspondents can bag is placed upon the i In conclusion, I wish to ask a few gue on tuning : 
ut me in the way to prevent the &c., and as the bearing becomes heated by friction the i i gs by fifths and octaves 
ownwards. — BP ES. ri- | of a reed instrument, equal temperament, is it a rule to 
have all the fifths a low wave flat! 2nd, What is the 


= ro 9 
157225.) Copper Bend. To „ GLATrron. It was exact speed of wave, and is it to be the same apeed in 


is it not exhibited at the Inventions Exhibition, and 
shown in action ? Perhaps Mr. Wenham will kindly 
these questions, and say wkere the instrument 


as I have spent most of my leisure hours for the last twelve 
months in learning how to tune reeds, unassisted by an 


2 


that is to say, by putting th i i d | to tune 
forcing through a pipe into the bag. This is a very slow | 4th, Why does a reed sound flatter in an instrument than 


way o aoe it, as t i bee 88 de cut ae require out ?—AMATEUB TUNER. 

size and then sewn ; then the lu cant is put e bag, BE RS g = 

and the hole left to fill the bag has to be eewn up. thus 57258. Waterwhee’. ; To 1 vibe ” 92 7 20 : 
taking up d great deal of time and labour which I N pressure, from 5 pipe fin. io erna AEST i 
think, might be dispensed with in some Way 55 or cient to drive a waterwheel to oe 1-10h. p.! If s0, I 
should be glad it Invicta,” or some other friend would 


1 Glatton ” can give me any bizi how to make one I 
shall feel obliged ? I thank 
y 


(57226. ]— 5ft. Reflector.—In a telescope whose 4hin. 
speculum 18 of 60m. focus, how far from the speculum 
must the lin. plane mirror be placed ! In a small book 
bave, the porition of plane is given as ‘half the 


to construction will oblige 1 There is no such thing de- 
acribed in any back numbers I have. Rouok GORGE. 


157254. Photo. Chemigraphy. — In a back 
number it states that the zinc plate for this process is to 
be coated mith a mixture of gum-arabic, water, grape 
sugar, bichromate of potassium, and a few drops of am- 
monia, and af terwards to be etched with strong sola- 
tion of ferric perchloride. Will someone kindly give the 
actual formula, as the above directions are very vague ?— 


16724 ]-Ohemical.—To Mr. Gary, F.C.S.—I pro- 
pose studying the composition of Portland cement. 
Would you be kind enough to draw up a table or recom- 
mend a practical book, to include the quantitative estima- 
tion i- Davip STEPHEN, Wellington Quay. 


[57243.| -Condenser-— Wil! any of your readers 
kindly help mein making a good condenser for an engine 
of Sin. bore, 15in. stroke, to rum at about 165 to 175 
revolutions per minute, with the boiler pressure from 65 
to 70lb. I have plenty of water, the river is a foot from 
engine. Will J get much power from it ? A sketch, and 
size of condenser will oblige—F. A. M. 


(s7944.|-Dentistry.— Will some kind reader explain 
where I can get the necessary tools for making false 
teeth? Is the vulcanising process supposed to be better 
than plate work 7 Can a brother mechanic give & sketch 

wish to perfect 
myself in dentistry, and any hints as to books or classes 
would be gladly received.— MECHANIC. 


if 57245.) Compound Tandem Engines—Will 
4% Invicta” kindly give a sketch and dimensions of a pair 
of compound tandem engines with outside pipe condenser, 
suitable for & boat about, say, 20ft. by bft., showing 
arrangement of salves and air pump 7—R. N. 


(57246.]-Boiler.—I have a steam boiler, and I want 
to kcow what re it will stand for working: size, 
12}in. high by gin. diameter, with firebox Sin. iameter 
by 6ia. high, with 2łin. brass tube carried hey all made 
of brass 1-16in. thick all over, and rive 


(57 I.] Oleaning Sextant.— Would any fellow 


(57255 ]—Stora Battery. -I am about to make 
a storage battery o two cells each of eleven plates com- 
nected alternately. Will Bunsen or avy O er pence 


(57928.|-Tinman’s Piecework Prices.—Can 
reader inform me if there are any such published, 


[57229.]— Gold and the Mint.—I am ven to wm 
gwan lamps it light ;—size of plates bin. by bin. 1— 


W. LAURIE. 
57958.) Fees to Fire Brigade.—What are the 
es or by-laws referring to fees or expenses payable to 


the Metropolitan Fire Brigade! Is it true that if an 
ngine arrives, or any fireman enters a house where 


there has been a slight fire, although now extinguished, the 
which 


old. Do they buy it if of low quality, and would there 
o whom should such parcel be addressed ? Do they 


householder has to pay a certain considerable sum, 


167287. Equatorial Mounting. — Cen any of our 
astronomical readers refer me to a description sufficient 
to work from, of asimple, yet effectual, form ef equato 
mounting, suitable for & gin. refractor! It must not be 
too difficult to make. I have no doubt in some bac 
number of the E. M.“ there is such a description, but 
not very recently, and if I knew in which, could get it 
from the offi .—- LANDBIRD. 


water apace all round jin. Can anyone say if it will stand 


167231.1- A Six-Footed Pig.—A friend of mine 
100lb. working, and actual pressure, and how it is got 


157247.) _—Tempering Twist Drills.—Will any 
kind reader oblige by informing me how to temper twist 
drills and reamers! Also the best material to us® for 
grinding steam and water-cocks 1— W. THOMSON, Sukkur, 


{67258.]—Ohemical — Wout any of our chemical 
readers give some reliable method for the detection and 
separation of a mixture of not more than two acids & 

bases, to be sel. eted from any of the following salts :— 
Benzole, succinic, salicylic, citric, tartaric, oxalic, 
hydrocyanic, formic, and acetic acids, as required in the 
Advanced stage of practical organic chemistry, under the 
Science and Art Department, and oblige. -ORGANIC 


STUDENT. 


57232.J— Heatin by Steam. — Would some kind 


end answer the following 1—Wishing to heat a large Seinde. 
157218. Speed of Launch. To % IR VITA OR 


Ornens.—In a small steam launch, say of 10ft. length, 
the paddies revolving 200 per minute, & speed of eight 
iles per hour is obtained. If the speed of the addles 
be inereased to 2,006 revolutions per minute, WO d there 


from a Cornish boiler at any pressure, from lolb. 


screw propeller in small launches, and would an increase 
in the number of revolutions in the screw give greater | p 


results in speed than in the case of paddles, or would the i 
water be churned into foam! I may say that if the | which had the appearance of a ateel-plate engraving, 
every line ehowing 80 plainly. Will some reader tell me 


of revolutions of propeller, Icou how this was done, or any other information on 
minute from arotary engine of a new design, which has patternson glass ? I might say don’t want them to stan 
regis ered as many as 16, 800 at 301b. 1 and which | any length of time. R. H. C. 

y 57260. Flies. Will someone kindly say where there 


has the advantage of lightness, & 4}-b.p- only weighing 
(without flywheel) about 20ib.—Sensrtivs Fuss. is a good account of the life-history of the common house- 
fly ?7—T. W. 


ee Electro e . naf gene na 

ugene Brown t do with e for not cenn T &| 157981.) -Cupola-—ls it possible to build a furnace to 

what I wished to do with my motor. I havea shunt- 5 1 8 1415.1 Would the pall of a chimney 
40ft. do? I have experienced 


Zret machine of a reasonable price would be the best to wound motor which I wish to be able to run in either 
b k two phosphor broni plates as brushes | good castings, and think jronfounders don't care, about 
small jobs, and no doubt many of our re ers think the 


the boiler during the night? The exhaust pipe 


ce round the building, would it be liable to increase 


C57 288. Fret Saw.— Will any of ‘ours ” kinàl 
ve me a few tips in the making of the above, which 


means reverse the direction cir 


[57284.)-Colour Lakes —Will “ An Analytical 
ing the direction of the current through the armature 
only, the brush i 


> or some other chemical friend, kindly give a th 
get hold of through old iron or the loam ? If anyone 


coni give a few hints, I should be very much obliged.— 

J. i 

(57262.|—Quick-Drying Paints —I have lately 
quic drying nts, and have 

used spirits of wine and shellac’ Can you recommen 

me any other va j equally g and cheap? 

R.J. P. ; 

(67763.) Chemical Action in Batte .— What 

chemical action takca placo in & battery of Aue and 

carbon with chloride of a aaa also in one where 


eB 
What I want to know is whether, when the machine is 
running at full speed, I can reverse the direction of the 
currentin the armature, and 80 the direction of the ro- 
tation of the machine, without damaging the machine in 
any way.— W. E. E · 

157250.]J— Coke Oracker.— Will someone tell me 
å | how to make a simple one of above, for hand or power, 
of the simplest possible construction q—anà greatly 
oblige—P. W. R. 

157 951.) -Agglomerate Blocks.—A short time ago 
Imade an oblong box, partitioned 60 as to form an 
electric batet of thros cella. Having purchased. three 


L57235.1— Thermometer.— Will apy of our acientific 


[57236.]— Adhesive Paste.—Any hintson preparing 
a good adhesive pare for labels, &c., not to mould, same 
uld greatly oblige an eld reader of Ours.” 


157264.]J— Blue paint. Wanted, a good cerulean 
blue paint which will stand a good heat without 
blistering, turning black, or yet fading.—R. J. P- 
(87265.]-Bees.— Having a large and light spare room 
in house, I propose keeping bees; will it be rafe? Any 
information suitable for & beginner will be thankfully 
ch | received.— R. Parks. 
(57266.]—See Voyage. On account of ill-health, 
I bave been advised to take a sca voyage. Can any 
prother reader inform me if it is possible to work, or 


157237. Grooves of Pulleys.—Could any of your 
coves in a pair of grooved gut pulleys, 80 that when 


in supposing the carbons are not good, 
obliged.— F. E. Mond Ax. 


[57202.)—Free Reeds.—Many thanks to G. Fryer 
and G. L. B.“ for their kind information T my 


157238) Vacuum Tube Rotator. — Could any 


a 
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partly work, a to Australia and back, as steward's 
or purser's assistant, or some similar capacity (age nearly 
22) ?—Five Years’ Sus. 


(67267..—Live Spindle.—Some months back a 
correspondent stated where in London, he had got smal! 
lengths of hydraulic tube, about jin. outside diameter, 
suitable for live spindle. Will anyone kindly repeat the 
information, or state what number of E. M.” it 
ap in ?—Dvusious. 


[57268 ]- Dyeing Fishing Baits.—Wil any of 
our readers (deep-sea fishers), inform me what is the best 
9 5 to dye feathers with ? I have tried various dyes, 

ut can't get them to stand the salt water. I would much 
rather have natural yelow feathers, if anyone could 
inform me where I could get them; I have tried all places 
185 were likely to have them, but could get none.— 
OINER. 


(57269.}—Phosphorescence of Sea.—I shall be 
obliged by some correspondent kindly explaining the 
cause of the phosphorescent appearance of the sen as 
observed in the following manner? I was crossing the 
Channel by the 8 p.m. boat from Boulogne to Folkestone 
on rr oih, and when it became dark enough, about half 
past nine perhaps, noticed this condition which continued 
unaltered till the boat stopped in Folkéstone Harbour. 
It did not cover the surface generally, but was evidently 
excited by the motion of the boat; the phosphorescent 

being only the foam and crests of the waves thus 
Peon and consequently especially marked was it in 

e neighbourhood of the screw. It was well seen even 
in the smooth water of the harbour, and where the water 
was reflected from the wooden piers of the landing- 
stage it showed very beautifully. Seen in this way and 
so close to the shore, it occurred to me that the usual 
explanations of marine phosphorescence, viz., that it is 
due to certain animal organisms of peculiar species would 
hardly apply. Although new to me, not being aquatic in 
my habits, it is doubtless familiar enough to many others, 
and I should be pleased to learn the cause of the con- 
dition as thus seen ?—LAx DBIRD. 


{§7270.1—30-Lighter Dynamo.— Will (W. H. E.“ 
kindly inform me what current, and at what potential, 
his machine will work ; also, what speed to be given to 
armature 7 I require it wound for 50 volts; perhaps 
“W. H. E.” will give me wire required, unless he has 
worked above for potential.—VoLrTa. 


(67971.]—Flageolet Tuning.—Will some reader 
Kosy none me how to tune the French flageolet !— 


CHESS. 


° ——e¢e—— 


Art Communications for this department must be 
addressed to J. PixROR, Langley House, Dorking. 


PROBLEM DCCCCLU—“ Parrencs.”’ 
Black. 


Beer 


Hi fo 
Wat, R , 2 
pimio E 
A f A 

1 85 . di, A C a 2 


e 


, 


e, 


L A, 


White. 
White to play and mate in three moves, 


(9+18 


BoLurion TO 949. 


Nile. Black. 
FST, 2 
e 6 ° i 
3. Q or R mates J 
. (a) 1. Q- N 2 (b) 
2. K-R aq, &e. 
(b) 1. P-Q 7 (e) 
2. Kt-B 2, &0. 


(c) 1. Kt-K 6 
2. Kt takes Kt, &0o. 


ee 


NOTICES TO CORRESPONDENTS. 
Correct solutions to 950 


ape R. A 
Bennett, A. 8. Olver (pitfalls). A. A. E. use (key 
move apparent, too many duals) and H. Culmer. 


To 951 dy E. 8, R. A. Bennett (very neat), V. B. Pochin, 
H. Culmer, Streetgate, and A. 8. Olver (don't like it). 


To 949 by T. L. Robins. 


E: 8.—Notice was repeatedly given at the beginning of 
the tourney, that if solvers wished to score full marke, 
they must send full solutions, both of the two and three 
movers. The reason such are not printed is because of 
the space they would occupy. 


B. F., V. S. PocnIx, Axp A. A. E. Lecivss.—If in 950, 
1. Kt-R 6, 1. Kt-K 6, 2. Q takes R P (ch), Kt-Kt 5 (ch), 


T. L. Rosıxs.— Your solution to 950 appears to fail if 
Black play 1. Kt-K 6. See notice below to Streetgate. 


V. S. P.— Lou have overlooked in 949 that Black can’ 
check with R at Q Kt 8. We did not receive your 
aolution to 948. 


STREETGATE.—The solution you sent was quite correct : 
the initials referred to another correspondent. Your 
elaborate solution of 959 appears to fail in this variation, 
1. P-K 6, Kt-K 6 / 2. Kt takes Kt, Q-Q R 4. And where 
is the mate! 


W. A. (Old Romney).—We will try to examine some 
of the problems without further delay; but will you be 
kind enough to send the solutions given in the Enciisu 
Mecuanic ! 


ANSWERS TO CORRESPONDENTS. 


— — 


„ All communications should be addressed to the EDITOR 
of the Excuisn Mrcuanio, 882, Strand, V. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for 
ad of manufacturers or correspondents, or where 
tools or other articles can be , or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
app ed, and the names of correspondents are not given 

1nq a 

„ Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “ Sixpenny Sale 
Column offers a cheap means of obtaining such informa- 
ion, and we trust our readers will avail themselves of it. 


The follo are the initials, &c., of letters to hand up 
_ a rip y evening, Aug. 12th, and unacknowledg 
where :— 


G. E. Davirs.—Rey. T. Calliphronas.—J. and H. Grace, 
—R. E. Phillips —Gilford.—Mills ing Boci 
E. N. Grimwade.—F. H. Briggs.—R. R. R.—One in a 
Fix.—Pedlier.—W. H.—Tranait.—C. R. K.—C. A. W.— 
J. Brierley.—- Pump Patent.— George Smith. — G. Park. 
J. T. Strange — S. Bottone.— J. E. Gore.— A. Evans.— 
Rev. J. Pearson. 


F. G. W. LIAus, Demerara. (The late Government was 
defeated by the united efforts of the Conservatives and 
the Irish . It was, of course, in Mr. Gladstone’s 
power to have advised the Queen to dissolve Parlia- 
ment, and appeal to the country. Then, if the country 
had returned another Liberal majority, Mr. Gladstone 
would have resumed power. But he declined to take 
this course, because it would have been foolish to 
appeal to the present limited electorate, when so many 
more voters will be added to the register at the General 
Election, which must take place shortly. The Queen, 
therefore, sent for Lord Salisbury, and that statesman 
formed a Ministry, which retains power in the face of 
a Liberal majority by a sort of tacit understanding 
between the two parties that he shall be allowed to do 
so until the General Election determines which party 
the people really wish to take office. We cannot deal 
at length with political questions in these columns, and 
should recommend you to take in the Weekly Times, 
panii hog at this office, which is the best English 

iberal weekly newspaper, and in the columns of 
which we shall be glad, from time to time, to solve an 
difficulties that may occur to you in connection wi 
social and political subjects.)—Troray. (We cannot 

T space for five problems a week.)—J. G. B. Yates. 

(We incline to your opinion that they were not cheques, 

but simply requests to pay; but the question would 

admit of argument on the facts.)—Essw Vas. (You 
would gain the most useful information in connection 
with villa and co building by searching the 
volumes of the Building News; but if you t the 

Catalogue issued by Mr. Calvert, of Great Jackson- 

street, Manchester, you will find a list of books from 

which 8 make your choice.) —J. Jonxsox. (The 
book that will apparently suit you is Tall Chimney 

Construction, by R. M. and F. J. Bancroft, just pub- 

lished by John Calvert, Great Jackson- street, Man- 

chester.)—A., Layer pool (We must really refer you to 

a textbook. Try . Sprague’s ‘ e The 

. no difference in the weight of the jar. 

2. We do not know of an electro- et or a magnet 

that will attract copper, tin, and an — JUMBO. 

Because very few were coined in that year.)—D. R. B. 
It is a monthly, published at Boston, Mass., which 

wa liberally on our columns without acknowledge- 
ment.) —Corrisr. (See indices. It is usually a litho- 

Rrap c ink, but you will find recipes in back numbers.) 

—Youne Buacksmita. (We do not know of any.)— 

(The letter on p. 456, seems to meet 

pa case exactly; but if not, you will find many other 
ints in back volumes.)—W. CRAT IAR. (You might 

try a decoction of walnut shucks.) — GO. FLEMING, 

Philadelphia. (The price north of the Thames is 3s. 2d. 

per 1,000 cubic feet; south, 2s. 10d. We believe there 

is no difficulty about hiring gas-stoves, and some com- 
panies urge their customers to hire them.)—E. Kuraar. 

(The stamp on the application for a patent is £1; 18. 

is the cost of the stamp on the declaration before a 

istrate, and a few pence for the printed forms, 

The „three guineas”? you mention must be an 

agent’s charge. He must be paid for his work, of 

course, and three guineas is little enough.)—Rapigx. 
pom A is the application,“ and bears the stamp: 
orm B isthe provisional specification, and two copies 
must be sent to the office with form A. Drawings are 
not necessary with provisional specifications, unless 
requisite to properly define the nature of the inven- 
tion.)—Fessotryra. (If you cannot refer to recent 


Onz IN DESPAIR. 


back numbers, procure one of the cheap handbooks, but 
ou had better stick to the dry-plates.)—N x X Zoo. 
Nos. 633, 634, 640, price, post free, 74d. only some 
of the numbers from May to December, 1879.)— 
Inonmoncer. (Yes, when the manganese i 
See ‘* Recharging anché Cells,” pp. 21, 42, In, 
394, Vol. XL.) -E. G. C. (Procure catalogues from 
Longmans and Co., Macmillan and Co., Lockwood and 
Co.—ExonixkEkInO. (You were answered on p. v. 
July 17, under the signature Engineer.“ You do nt 
state what branch of engineering you wish to study; 
but you will have no difficulty in Glasgow in finding 
suitable works.) — Ti xTEaN ABBEZT. (It is no infringe- 
ment of a patent to make the article for experiment. 
You will find full details for making a phonograph in 
Vol. XXVII. p. 157.) — PrAx SSA MO. (If you cannot 
refer to back volumes, obtain Babbington’s little book 
on tuning pianofortes from L. U. Gill, 170, Strand.)— 
NaAvutitus, Gibraltar. (The Boyton dress was illus- 
trated in No. 584; but we do not know where it can be 
obtained. It was made of indiarubber cloth, with air 
kets so that it could be inflated.) -F. J. Srzveys. 
Brodie and Middleton, Long-acre, publish a work of 
the kind; but most books on paintiog contain chapters 
on that branch.)—A. R. (Twelve of the numbers eon- 
pening we letters of Mr. Wassell to which you refer 
-are out of print; but there are fourteen still in stock 
which the publisher will send post free on of 
28. 11d.) — F. M. (If you only want a few, try 
them made by those who manufacture such arti 
You must make a pattern first of all, and them casta 
mould from that in plaster. Then you want a core, 
and a vulcanising apparatus, The rubber can be made 
„liquid“ by dissolving in carbon bisulphide; but it 
will be better to use the masticated rubber mixed with 
sulphur and force it into shape by the aid of steam 
reassure, which will vulcanise at the same )— 
NGINEMAN. (Procure Mr. Calvert's catalogue of boo 
on practical science, which will enable you to select 
those suited to your pocket. The address is Great 
Jackson-street, Manchester.) - NZ ]] Reaper. (As to 
the bells, procure the pamphlet advertised by Gent and 
Co., Leicester, on our front page. As to teleph 
what sort are you going to use?) —CL EAX. (Rules for 
ascertaining the capacity of casks will be found in 
many of the textbooks ;*but a discussion on the subject 
appeared in a back volume. Hurst's formula is capacity 
(in imperial gallons) equal 0014162 L (Da + M) 
where Dd are the diameters inside at the M the 
diameter at the bunghole, and L the length, allin 
inches.) -A CONSTANT ŘRUB8CRIBEB TO THE E. M.“ 
(Let your wife get a bottle of sal volatile at the 
chemist's, and take a teaspoonful, in a wineglassfal of 
5 id N E. yia nb 15 e ber. 
. E., 8 oto- y is considerably cheaper 
than lithography, and if you are, er employ, a good 
„ much more satisfactory. o fancy 
however, what you really want is photo-zincography ; i 
so, write to Messrs. Hill and Co., 46, Essex-street, Strand 
if photo- lith ography, write to Mr. Jas. Akerman, 
Queen-square, Bloomsbury; or Mesars. Whiteman 
Baes, 236, High Holborn.) 
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55 Jahrungen) gives the following 
rfindungen u rfahrung ves the 
N for some wood stains which may be put 
up in a dry form, and when wanted for use may 
be readily dissolved in water:—Oak: Five kilos. of 
Cassel brown brown, 0°5 kilo. of potash, and 10 
kilos. of rain water, boiled together for an hour, 
the whole strained through a linen cloth, and the 
clear, dark-coloured liquid boiled to a syrupy con- 
sistency. Walnut: A decoction of Cassel 
3 kilos. ; potash, 0'3 Kilo. ; and water, 7 kilos. ; the 
whole strained through linen, and during evapora- 
tion to syrup, 2:5 o8. of extract of logwood 
added. ogany : A deooction of extract af 
Brazil wood, 
3 kilos. ; to which, before n to 
150gr. of eosine are added. Ebony: Five 
of extract of logwood boiled with 11 kilos. of water, 
and, when near the syrupy state, 300gr. of iron 
nitrate added ; evaporated to syrup under constant 
dr cdi Pr the above regen cai oe 
condition by rumning the respective syrups 
trays of sheet y Ao with low in which the 
syrup hardens, and is afterwards broken up and 
ground. 


Every Workman connected with the Buildine 
Trades requiring a Situation should advertise in “THR BUILD 
ING NEWS.” published every. FRIDAY, price Fourpemee, at 332, 
Strand, London, W.C. 


“THE BUILDING NEWS" is the Principal Journal repre 
senting Architects and Builders. and has the largest cirenlatioan af 
any Professional Journal in the kingdom. 


Every Workman should insist on seeing “THE BVILDING 
NEWS” every week at his Club or Coffee House. He will 4 
more Lists of Tenders for new work in it every week than ia 
any similar paper, and can thus judge where work is likely te be 
had. He is Also apecially invited to make nso of ''Interoommunmics- 
tiom if he wants to know anything about his trade; to write te 
the Editor if hc has any e to make, aad to advertise iz 
the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling fcr 
Twenty-four Words, and Sixpence for every Eight Words afser. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

uested to observe that the last number of the term fer which 
their subscription is paid will be forwarded to them im a PINK 
Wrapper, as an intimation thata fresh remittance is meceamary, if 
it is desired to continue tho Subscription. 


Holloway’s Pills.—These Pills cleanse the vital 
fluid from all contaminations, and by that meana strengthen an? 
invigornte the whole „stem, healthily stimulate the slog xi 
organs, repress over-exc:ted action, and establich order of cree 
tion and secretion throughout every part of the body. The balsac.:- 
nature of Holloway's Pills exercises marvellous power in givicg 
tone to dobilitated and nervous conatitativns. 


ENGLISH MECHANIO AND WORLD OF SCIENCE. - 


Planing. not exceeding 10in. by 10in. by 8in.—B. W. 
CRO. 18, Belinda-street, Hunslet, Leeds. 


For Model Work (Wheel-eutting in brass only); also 
Boring, Turning, ana Screw-Cutting.—CrxOO, 88 above. 


Household Dyes. 20 colours, cheap, cleanly, and 
ex ped: tious Sold by the manufacturer in Id. and 6d, packets; 
cross, 79. and 43s. Sample 3 or 7 stanps.— T. E. Hor rx, lackley, 
Manchester. 


Model Steam Engines, made or repaired, separate 
parts ntted up, boilers mude to order; sets of castings of every 
description.—Lucas and Davizs, 2}, Charles-street, Hatton 
Garden, London. 


Mesmerism.—Complete written instructions. Buc- 


cess guaranteed. Fee, 2e. 6d.—Prorxzason, 32, Clarendon- road, 
Anfield, Liverpool. 


Forges. portable, quite new, circular and square, from 
50s. cach ; bargains.—LowsE, Wallis-road, Hackney Wick. 


Oxygen Gas, compressed in cylinders, handiest and 
safest for limelight.—CLarxsom, Compressed Gas Chemist, Bart- 
lett'e-buildings, E.C. 
Oxygen Gas, compressed into iron bottles, liquid 
aon gous and carbonic acid.—CLARXKSON, Compressed Gas 
* 


Oxygen Gas, compressed into iron bottles ; prices 
on application.—-CLaRxk6on, 28, Hartlett's- buildings, Holborn. E. O. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. CLARKSON, 28. Bartlett’s- buildings. 


Eyepieces.—Huyghenian of any power to fit any 
telescope, 168. each. sun Diagonals, £l. Star Diagonals, 308. 


Astronomical Telescopes; second-hand, by best 
makers.—CLarxson, 28, Bartiett's-buildings, Holborn, B.C. 


Iron Planing by steam, 30 by 10 by 10in. Speciality, 
gas engine valves.— PATRICK, Engineer, Cheimsford. ; 


Abe. 14, 1885. 


What offers for the following articles ?—5in. Slide- 
gest, Guitar, two splendid Fern Cases; also superior Lathe and 
tools.—F, UNDERWOOD, Beverley. 

Valuable Foot Lathe for sale, as am giving up turn- 
ing, zin, centre cylinder mandrel, brass hushes, massive standards, 
tly whee] alone worth £2, with several tools and appliances. Ex- 
change musical box with accompaniment amall engine and boiler 

no ee or offers excbanged to £10.—W. Evans, 9, Friargate, 
erby. 

Good exchange in Telephone Apparatus for half- 
Diets Le Merveilleux camera and stand. — W. J. Roseats, 

old. 


Last 72 parts of “ English Mechanic,” quite 
clean, and four parts of Amature Work.” What offers ?—Above. |: 


Folding Pocket Camera and Lens for 3} plates. 
Exchange for dynamo, gas bags, or lantern.—Jonss, 98, Pack- 
ington-strect, London. 

Have a really good Bench Lathe to dispose of, com- 
plete, din. centre. 3in. bed; offers in musical box, small engine 
and boiler.—W. Evans, Friargate, Derby. 


Very good 49in. Bicycle. roller bearings, good condi- 
tion. approval. Exchange engine and boiler; offers.—L. Davis, 
79, London-road, Derby. 


A 52in. Bicycle, with bag, Ko., nearly new, Æolus 
ball bearings, light and strong. Offers. May be viewed in 
London on application to A. G. B., Chattan, Axminster. 


Sewing Machine, the improved Singer, treadle, 
with accessorics. new, recently cost £5 6s. ‘Will exchange to 


Value.—GoopYEaR, New-road, Spalding. ; 

ranted, second-hand horizontal or vertical Tubular 
Borer, horizontal preferred. xchange for plain Vertical 
Boiler. Wanted immediately.—AppPly, I DSUAW AND Co., 
Enniskillen. 


Onc H.-P. Vertical Engine, new, turned flywheel, 
disc, crank, £5; Booth’s, 30s.; Mitre machine (new). What 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVAN CE. 


88. 6d. for Six Months and 118. for Twelve months, Post Free to 
any part of the United Kingdom. For the United States, 134 . or 
3 dols. 25e. gold ; to France or Belgium, 138., or 16. 50c. ; to India 
(via Brindisi), 153. 2d.; to New Zealand, the Cape, the West 
Indies, Canada, Nova Scotia, Natal, or any ef the Australian 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbors cannot be sent out of the United Kingdom by the 
ordinary newspaper rost, but must bo remitted for at the rato of 
4d. cach to cover extra postage. 

Messrs. JAMES W. QUEEN and Co., of 924, Chestnut-street, Phila- 
delphia, are autherised to receive subscriptions for the United 
Sta Yor tho ENGLISH MECHANIC, at the rate of 3 dols. 
256. gold, or Thirteen Shillings per annum, post free The copies 
will be forwarded direct by mail from the publishing office in 
London. All subssriptiens will commence with the number first 
insned after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid fer at the rate of 
4d. each copy, to cover extra postage. 

Vols. IV., TIL, XXVI., XXVIII, XXX XXXIL, XXXIII., 

XXXIV., XXV. , XXXVL, XXXVIL, XXXXIII., XXXIX., 

and KL., bound im ele th, 78. each. Post free, 78. 9d. 


all the other bound volumes are out of print. Babscribers 
would de well to order volumes as son AR possible after the con- 
clusion of each half-yearly volume in February and August, as 
only a limited number are bound up, and theso soon run out e 

int. Most of our back numbers can be had singly, price 2d. 
each, through any pookseller or newsagent, or 24d. cach, post free 
from the office (except index numbcrs, which aro 3d. each, or 
post free, 34d.) 

Indexes for Vols. I., VI, VIL, VIIL, and IX., 2d. each. Pest free 
21M. each. Indexes to Vol. XI.and to Buse UPB e vols., 3d. each, or 
post free, 34d. Cases for binding, 1s, 6d. enc 
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CHARGES FOR ADVERTISING. 


Thirty Werde: 6 26 offers ?—W. Hicsox, Levenshulme, Manchester. ’ 

85 ene ent er 9 6 : „Hammonds Patent Mitre Frame Cramp 18 

ery additions Wanted, offers for 6 pairs prize-bred Pi eons, with e best, cheapest, and quickest ramp for ail mitre frame 
makers ; it cramps the four mitres in one action, and 60 arranged 


pigeon house; also 6 good cross-bred Hens and black Hamburg 
cock. LOCKYER, Merstham, Redhill, Surrey. 


Wanted, Gas Bags, Theatrical Light Boxes. 
Exchange gocd tools or jewellery.—67, Thomas-atreet, Aston- 
road, Birmin ham. 

52in. Coventry Bicycle, ball bearings, hollow forks. 
cradle spring, suspension saddle, nearly new. Offers.—J. OLYE, 
Middle Wall, Whits table. 


Double Dark Slides. mahogany, best quality, 4, 
pane 1-1 plate. What offers? Caeh or exchange.—F. Mook, l, 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph advertisements Ono Shilling 
625 line. No front page or paragraph advertisement inserted for 
eas than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application te the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for A 
a. 


Twenty-four words ee oe oe 
For every succeeding Eight Werds ge „ 0 3 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 
s. à. 


that they can be nailed at the same time ; price 22s. ; sent on re- ' 
ceipt of money orders payable to G. R. HamMonyD, Snodiand 
Kent. Diagram sent on application. 


Weather Forecasts for July to the end of 1885, 
rice sixpence, post free, from the author, T. J. MURDAT, Felton, 


S. O., Northumberlan 
Optical Glass of finest quality, crown and flint; all 


~ 


sizes in stock to 14 inches diameter, discs and aheet.—BuCKtKs- 
unax, Blenheim -grove, Peckham. 


Special 2ft. 6in. Lathe, screw-cutting, surfacing, 


Sixteen worde Sa ae ue xe oe æ. 0 6 ans - road, Wood green, W. N 
For every succeeding Light word 0 6 5 . holjow mandrel, division plate. overhead, ornamental slide-reat, 
Carte-de-Visite Camera. walnut dark slide, good with other tools and fittings, cost £46 ; oflered at £30.—BRiTAN - 


mia Co. 


Whitworth Lathe, Tonzie and Hines, and severa 
other second-hand Lathes. Send one stamp for list. 


Parts of Lathes, rough or finished. Send six stamps 
for Catalogue of new Lathes and Purts.— BRITANX RIA Co, Col- 
chester. 

Inventions Exhibition.—Do not fail to see the 
Treadle Suw which cuts four feet of inch wood after you have 
taken your foot off the treadle. 


Gas Engines, one-man and two-man. as noticed by 
uJ K. P. in Exotisn MECHANIC» Britannia Co. are now mak- 
ing these engines : one-man, £15. Two-man will be announced 
shortly. 

Gas Engines, work with little attention. Anyone 
can minage them.—BRITANNIA Co., Engineers’ Tool Makers, Col- 
chester. Tool makers to the British Government. 


Catapults, free 1s. and 18. 2d. Flastie Cord, 1d., 2d. 
3d. per foot. Postage extra.—Moopr BELL, Cheltenham. 


Valuable Patents for sale. Metals and Cements.— 
P. W. GERHARD, Wednestield-rcad, Wolverhampton. 


Photographs beautifully Copied, Burnished, equal- 
ling originals, 38. dozen. Cabinets, 6s. 6d.—Gsoacs KEITCH 
Artist, Fishponds, Bristol. 


Lathe Castings: &o.—See T. Taylor's advertise- 
ment in ExaLisH MECHANIC every other week. Established 1847 


Moustache Raised in a few Days. Send 14 


stamps to Jsancuar and Hamsar, 6, Little Newtown, Waterford. 


Magic Cube.—* A marvel of ingenuity.”—Sctence 
Monthly, PO free, \jd.—Jamus Cran, Euclid-crescent, Dundee. 


American Organs. o manuals and pedals, made to 
order, 435.— G. FRIER, 17, Richardson-street, Swansea. 


Brass Model Engine Castings, rough and finished, 
oe new list (stamp).— W euD, Dalley -street, Broughton, Man- 
chester. 


Galvanometers, 23. 6d. Ditto Delicate Astatic, 5s. 
Ditto. Tangent with glass sbade, 108. Am-meters, bs. Vot- 
meters, 04. 


Wheatstone’s Bridges. 5s. Standard Ohms, 28. 64. 
pian dard Daniell's Cells, in box, for exact measurements, 58. each. 
— BoutTONeE. 


Wimshurst’s 12in. Glass Plates, fitted with 
spindle s ready for mounting, 68. per pair,—Horrors, alton. 


Dynamo, hand, second-hand, £2; will light 5 candle 
Rwan Lamps. &c.—8. BotTTronse, Staniey-road, Carshalton. 


Fishing Bait.— Red Ching. This celebrated 
Chinese bait received first prize in Fisheries Exhibition. Will 
keep for years. Salt and freshwater fish attracted from a long 
distunce in large numbers by its peculiar odour and colour. take 
the bait voraciouely. One packet will take bushels of fish.— 
Post paid, le. gd.—Agent, Dr. Evaxs, Importer, Shirley, South- 


ampton. 

Special Offer. —I have just completed Patterns for a 
zin. ccntre Table Lathe, it has an extra strong gap bed, will 
swing lin. in gap, strong back-geared Leads, with gear wheels 
and face-plate, socket and two rests. and two feet, will take in 
work lin. long. I wiil supply superior Castings from these 
patterns for 21s. per set. or with bed and headstecks planed, for 
328. per set. This is nota toy lathe, but a real substantial tool. 
Drawings, 28. 4d. Tracingt, LADSTONS. 


Castings. — in. Slide rest, 9s. Do., planed, 168. 6d. 
Other sizes in prop Irtlon.— W. GurapsTore. 


Castings.— Parallel Vice Castings, 4in. jaw, opens 
Gin „78. Do., planed, 12s. 6d. Other sizes. —W. GLapstons- 


Gladstone, Lovat-street, Stafford. 


Recipes.—Ten extraordinary and most useful Recipes 
(never before made public), sent post free 13 stamps.—Address, 
W. Caossrzr, 87, High-street, Stoke Newington, N. 


N.B.—Several of the above Recipes cost me from 
one to five guineas each—the usual price. Every reader of the 
Exotik MECHANIC, professional or amateur, should possces them, 


78 beautiful coloured Gems, different views, with 
pames, suitable for scrap book or copies for artiste, post free, ls.— 
B. M., 58, Theobald's-road, London. 


8 ee ee ee 

2% It must be borne in mind that ne Displayed advertisements 
cam appear in thee edits Sale Column.” All advertisements 
must bo prepaid ; ne reduction is made on re ted insertions ; 
and in cases where the amount scnt exceeds e Shilling. the 
publisher would be grateful if a P. O. O. could be sent, and not 
stamps. Stamps, however (preferably nelipenny stampe), may be 
gent where it is inconvenient to obtain P.0.0's. 

The address is included as part of the advertisement, and charged 


lens, with chemical printing frame. dishes, measure, all complete 
for taking photographs. Offers.—F. Moon. 


Printing Frames. polished pine, J. Plates. „plates, 
1-1 plates, 12 by 10, 13 by 12, 18 by 16, c. Offers. Also porta ble 


tripod stands.—F. Moors. 


Magic Lantern Slides, 24 Christies Old Organ, 
60 Nile Expedition, 7 Grace Darling, 7 Raikes. 6 Drunken Geese, 
10 History of Coal, &c. Plainand coloured. Offers.—F. Moons. 


Views in France, Spain, Germany Austria, Italy, 
Russia, Holland, Helgium, Meditteranesn, Egypt, Palestine, 
America, South and North, and all principal Cities in the Globe. 
Plain and coloured. Ofrers.— F. Moons. 


Magic Lanterns and 12 Slides. 36 subjects. No. 1. 48.; 
usual price, 78. 6d. No. 2, 58. 6d. No. 3. 78. No. 4, 98. od, Offers. 
F. Moors, I, Naas- road, Wood-green, N. 


for. 
‘Advertisements must reach the ‘office by 1 p.m. on Wednesday, to 
insure insertion in the following Friday's number. 


— — —— 
OUR EXCHANGE COLUMN. 


———— 


The charge for Exchange Notices is 3d. for the first 
24 words, and 3d. for every succeeding 8 words. 


— 


Good Value Offered (cash or instruments) for all 

kinds ef sound or repairable Scicntific Appliances.—CaPLATZI 

PT Depot, Chenies-strect, near British Museum. Establishe 
2. 


— . —ů—̃ œſ—ä— 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of Gd. for the first 16 words, and Gd. fer every 


Handsome Pipe Organ, 7 stops, 14 octave pedals, succeeding 8 words. 


hand and foot blower; sult chapel; room wanted, Exchange 
American Organ or Piano.— WALES, Hemsworth, Yorkshire. 


Wanted, Anvil. about 2ewt. Will give Bench Drill- 
ing Stand and: dritls up to in., will drill at any angle ; well- 
made tool.—Address, 125, Barkerend-road, Bradford. 


Wanted, Lists, Engineering, Architectural, and 
Soientific Books; Civil Engineer's “ Proceedings,” early vols., 
o< Engineering,“ any vols. Exchange Instruments or cash.— 


Z. C., 62, Loddiges-road, Hackney. 


Two Double-Cell Batteries, Quart of rich Silver 
Solution, Piece of Fine Silver, and written instructions, or 
shown (genuine), for small Dynamo.—CarTon, 60, Lud gate- hill, 
City (third floor). 

Wanted, Jones's Seventy Candle-Power Dynamo 
CASTINGS. Bxchange for Gent's Silver Studs, Sleeve Links, 
Breast Pin, or Lady’s Brooch and Farrings, to the value of twenty 
ahillings.—Travers. Ll, Wills-street, Logells, Birmingham. 


Four-Guinea Chemical Case (Steatham. not used. 
Eexehange for Engineering Works, Drawing Instruments, OF any- 
thing to help in Whitworth Competition.—HawkIne, 43, Upper 
Hanover - street, Shetiield. 


Small Compound Microscope, and quantity of Fish- 
img Tackle, in exchange for Telescope Or offers. -SxitH, 156, 
Bond-astreet, Macclestield. 


Wanted, 4-plate Instantograph, or other good 
Tourist's Portable Camera, Exchange (£10) 1-1 plate Portrait 
Lens, lake scene back-grounds, &c.—CLark, hotographer, 


Pan arm, Forfar. 


onium, in good condition, valne £3. Will ex- 
change for good Bicycle, its value, or what offers.—ABRsAnAM 
Atty, Emley, via Wakefield. 


-Mechanical Orguinette, in good condition, cost 56s. 
What offers to the value of £2?—Mr. Joux Arrr, Emiley, via 
WV akefield. 


Reflecting Telescope, gin. glass speculum, iron 
tube, on strong equatorcal stand, with screw motion. 


Bunsen Battery. 20 cells, and Electric Lamp, by 
Browning; Magic Lantern, 34 condenser, limelight, and gas bag. 
Exchange for 4}in. or zin. screw- cutting Lathe, or offers. J. 
Tunxrix, Drighling ton, near Brad ford, Yorks. 


Lathe, 22in. gap bed, 24 centres, chucks and tools, on 
lished bench, with six drawers and treadle under, all complete. 
xonang lady a Gold Wateh.—J. TURPIN, Drighlington, near 
Bradford, Yorks, 


Motor Castings, materials for Electric Bells, 
Batteries, Galvanometcrs, Intensity Coils, Microphones.—Kino. 
MzxpuaM. and Co.. Bristol. 

Insulated Wire Table, showing _ size, weight, 
resistance per foot, feet per ohm, &c., price 8d.—Kina, MENDEAN, 
and Co., Bristol. 

Standard Ohm, in box, copper les, guaranteed 
correct to ten thousandth of ohm, ls.—Kine, MENDEA, and 
Co., Bristol. 

Wimshurst Influence Machine.—S8ole Manufac- 
turers of Im roved Pattern. Numerous testimonials as to 
thorough effi ency.—Kino, MENDHAM, and Co., Bristol. 


Galvanometer Cards, improved for tangent and 
groinaty combined, 2}in., 8d. ; áin., od.; 6in., 1s. ; post free —As 
above. 

Write for King, Mendham, and Co.’s large new 
and reduced Price t, post free 4 stamps. 

Trouser Lengths, 5s. each. Cheap Cloth for Ladies 
Dresses, Mantles, Boys’ Sults.—HWIxX, 37, Winfield Mount, 
Leeds. Patterns free. 

Electric Depot, 10, Deansgate Manchester. Electric 
Breast Pins, 250. - ectric Bells, 4s. Induction Colls, 88.—MILLAR, 
Proprietor. 

New Illustrated Price List of Screws, Bolts, and 
Nora for Model Work, drawn to actual size, sent on receipt of 
stamp.— Monis Con rx, 132, Kirkgate, Leeds. 

Do we get Heat from the Sun? No! 
How the Body is warmed. spontaneous Combustion 
accounted for Eight reasons. showing the fallacy of this popular 
delusion. By R. HUM PILREYS. Stamps 1gd.—ll, Cambria 
street. King s- road, Fulham, S. W. 

Old Scientific Instruments, Broken Model Fn- 
gines, ac. For estimate of cost for repairing, relacquerin ,&c., 
send particulars to H. F. LoveGrovr. Optical Works, Sieugh, 
who makes this class of work a speciality. 

e ion, best, 2s. 4d. 1v.—PINNELL BROTHERS, 
214, Whitechapel-road, London, B. 

Gas Engine Oil (best), 2s. 6d. gallon.—PINNELL 
Brornsns, 214, W hitechapel-roa 

Lathes. Lathes. Cheap and good. Satisfaction 
gnaranteed. List two stamps. Best make.—HoBInsom, Catherine- 
street, Sheffield. 


Fretwork.—Catslozue of every requisite, with 600 
illustrations, free for 6 stamps.—HAROIX Raos., Settle, Yorks. 


Marvels.— Double Opera and Field Glasses, from 
ss. dd. Lists, with engravings, {ree J. B. Daxcen’s Depot, 68, 
Hamstead - road. Handsworth, Birmingham. 

Tudsbury and Sons’ Improved “ High-tension” Wims- 
wurst MacwINE, with thelr new Compound Ebonite Piates.— 
Edwiastowe, Newark. 


Lathe Heads, heavy 3in. pack-geared, acrew-cutting, 
Dead and po pet, strong, 2ft. Gin. bed, Dew. Exchange. 
BLANCHARD, 29. Earl-street, Lisson-grove, London. 


Good treadle Lathe, 2 flywheels, double crank shaft 
&c., for folding double-siide Camera, or Photographic Accessories. 
—BIIII. 14, Old bury- road, Smeth wics. 


Superior Lathe, bin. centre, with slide. rest, by Milnes, 


Bradford, including tools and appliances, Offers requested, or 
exchange hin. or acile ” Bicycle.—F. Unpsawoon, Beverley. 
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Patents, Designs, and Trade Marks.— English 
or Foreign procured on special terms for English Mechanics. 
Patent Drawings prepared.—F. M. Roos, 71, 


Searches made. 
Finsbury- pavement. 


Lantern Slides, half-price.—Beautiful Photographs, 
specially taken this summer for magic lantern. Counties Dublin 
and Wicklow. los. per dozen. Sample quarter dozen, post free, 
36 stampe.—Twomaz Mason, Essex Bridge, Dublin, 


Reflecting Telescope, 3} dia, mounted, all 
polished brass; also three ordinary Telescopes, all in good order, 


A bargain.—W. SEIX VII, ls, West Richmond-street, Edinburgh. 


100ft. Glass, cut sizes, packed, 18s. 6d. Pamphlet on 


Polarised Light, 3 stamps.—HuLmes, 119, Essex - road. 


“The Art of Ebonising,” small Pamphlet free 7d. 
Fazxcz Pelle, 8, Aspenlea-road, Fulham, S. W. 2 


Beam Engine, 1 H.-P., £3 15s. 


Sin. Turned Cone, 4 speeds. H. 
mere-road, Battersea. 


§4in. “Otto” Bicycle, had but little use, £12. 54in. 
S thorough goud condition, painted black, £4.—Paarirr, 
ury. 


Four Copper Street Lamps, ordinar 
scarcely used; lu tin ditto, and 3 paraffin lamps. 
Offers requested.—A. BOIIrHO, Town Hill Villas, Swansca. 


Type, Leads, Brass-Rule, Wood Letter, Chases, &c. 


cheap.--J. BROWXINxO, Stationer, 55, Bhodeswell-road, Lime» 


house, E. 


Wheels, Screws, &c., or any small mechanical work 


made. Nicol and Co., 210, Goswell-road, London. 
Pin-hole Photo 


Birmingham. 


Opera and Field-Glasses wonderfully cheap, and 
good ane {ree.—Dancerr, 63, Hamstead-road, Handsworth, Bir- 


Coca Leaves.—The best, safest, and cheapest stimu- 
an Consignment of choice quality just received. —Muanxs and 


For the Marvellous Benefits to be derived from 
cot see last weex’s Family Docter on the “ Possibilities of 
a. 


Coca.- Sample packet, with medical and scientific 
vapi Mani and Co., 17, Newcastie-street, 


opinions, 13 
arringdon-street, 


Secondary Batteries, 4 by 3 by 1, best make, 


ebonite cells, post free, charged ready, lås, each.—Banxs, Bolton. 


Incandescent Lamps, 2} volts, suitable for above 
Battery, 39 6d. each.—Banxs, ‘Bolton Science Depot. 


Electric Bells, English make, silk-covered wire 


Coils, Platinum Contacts, polished cases, 5e. 6d. each.—Banxs. 


Telescopes, three-draw, leather-covered bodies, very 


powerful, in case, complete, 6s. 6d., post free.— Ban ks. 


Bottle Bichromate Batteries, sliding zincs; 


half pint, 3s. 6d. ; pint, 68. dd., all sizes in stock.— BAR ES, Bolton. 


Photographio Lenses, quarter-plate, 58. 6d.; half- 


plate, I. od. Imetantancuus Shutters, 38. 6d. and 10s. 6d. Rack- 
Work Pinions, &c.— W. Banxs, 32, Corporation-street, Bolton. 


Ebonite Telephone Oases, Bell pattern, screw 


cape, 7s. 6d. pair. Reels wound, 9s. 6d. pair.—Banxs, Bolton. 
Dyr amo, shunt-wound. will 


Incandescent Lamps (carbon), 3 to 8 candle- 
Swan's 30 c.p., ds. 6d.—Paraicu. 


power, 28. 6d. Trade supplied, 


Arc Lamps, several second-hand, £2 each. Powerful 
Motor or Dynamo, £3 ; ditto, superior, £4 10s. Clearing out. 


Illustrated List of Electrical Apparatus, 3 stamps. 
Patrick and Suns, 529, King's-road, Chelsea, 8.W. 


Formulas Worked Out for winding 
from 10 ¢.-p. to 500 ¢.-p., 8 stamps each.—H, Jonze. 


Dynamo Castin Jones's 
, Sa. 6d. ; 29, Ga. 6d. ; 5. N. 70, 16s. a set.—H. Jonas. 


Dynamos, finished: 8 c.-p., 30s. ; 16, 36s. ; 20, 40s. ; 


30, 60s. ; 70, 1008. each.—H, Jon 8. 

Dynamos for house lighting. — Jones’s 
Laminated Fields 7 
each.—H. Jonze. 


Dynamo Machines Repaired. Motors, with 
wire, 68. 64.—H. Jonzs, 48, High-street, Lambeth, 8.B. 


Incandescent Carbon Lamps, low resistance 
3s. each. Fairy Lamps, 3s. 6d. Platinum Lamps, ls. 3d., poet free 
—Topp, 14, Wentworth-road, Manor Park, Essex. 


Genuine Waltham Lever Watches, in English 


Hall- marked Silver Cases. with crystal giaee, perfect timekeepers, 
8 


40s. each ; free on receipt of P.O. 
returned in full if 
street, Brigg. 


Piles.— Worst oases cured first application.“ Indian 
Ointment,” 13 stampe. New African Tonic, surpass all others, 
curing debilit » &c., 60 stampe (in proof, first time, 30.)}—Tmomas 


Parusa, St. Helen 's, Auckland, Dur 


Omnicyole, 50in., silent motion, good condition, not 


ridden 600 miles, price £14.—Adéress, B. H., P 
Sheffield. = „ B. H., Prometheus Works, 


Vertical Tubular Boiler, half-horse, and horizontal 
e, ł-horse, £6.—Taomas, 16, Railway-terrace, Chester. 


One week's free trial; mon 
not satisfactory.—Jonx J. Dur, Wrawby. 


All kinds of Turning and Planing 5 per 
cent. cheaper than any ee shop.—W. C., ene per 
Lavender 1, S. W. 


Improved Devonshire Cream from Separator. 
Delicious, travels well, remains sweet like best butter, Zlo.,1s. 6d 


Genuine Butter from separated cream, 31b, 8s. 7d. 
Sample. ls. 3d.—BuLL, Manor Farm, Martock, Somerset, 


Zin. Micro. Objective, in box complete. £1.— 
Tuomas and Sons, I, Lowth-road, London, B. I. 


lold. Oxide of Copper, cost Is, per Ib.; will take 6d. 
per Ib. for the lot.— Wx, xIs In, N orton - road, Stockton-on-Tees. 


Patents, Designs, Trade Marks. Notice.— 
Zane Stxvansox, The People's Patent Agent, 20, High Holborn, 


Londen, W. O. 
Launch Engines, Boilers, Lathes, Pr 
all kinds of Machingy at reduced . . me 


street, Soho, W.C. 


Lathe, bin. eentre, 5ft. gap bed, screw-cutting, treadle, 
quite new, fitted with improved headstock and saddle, price £24, 
A beautifully finished tool; worth £45.—W, Bonpy, 63, Holborn 
Viaduct, Londen. 


Fretwork Patterns, 25 shects, containing 100 of 
tor bi designs, only Is. 61. Bargain.—8, Bock wav, Mari- 


Countershaft, com- 
prte, 15s. 6d. Pair 4in. Lathe Heads, flywheel and crank, 235. 
B., 56, Knowsley-road, Latch- 


pattern, 
ust be sold. 


phs, new subjects. Lists free. 
The trade supplied.—Danczn, 63, Hamstead - road, Handsworth, 


light six ten-candle 
lamps, in good order, 70s.—W. Banxs, Manufacturing Electrician, 
n. 


Dynamos 


patent H: 8c.-p., 58. ; 


Patent 
and Al mature, 5, 6, and 7 lights, £6, £7, and £8 


Engine, 3in. by Gin. stroke, 50s. Boiler, 458, tested to 
lOvlb.—46, Charles-street, West Bromwich. 


Mortar Mills, 6 and 8ft. pans; also Loam Mill, 
cheap.—46, Charles-street, West Bromwich. 


Combined Engines and Boilers for sale, cheap, or 
will hire out.—45, Charles-street, West Bromwich. 


The Amateur’s Gas Engine, 1 man- power. Complete 
set castings, 3%. ; working drawing, 4s. (J.; lithe.3 stamps.—B. 
Roporas, 127, Kyde road, West Gorton, Manchester. 


Water Motors, for sewing machines, organettes 
window advertisements, 38., 42s. List one stamp.—W urxe, 


Fan Castings.—Im roved Registered Designs; sess 
din., 3s, ; 6in., 4s. ; Sin., Se. rawings, 4d.— Waesire, Eng:szer 


Water Motors.—Complete one horse-power, £4 
alf, £6 ; Quarter, £4; Eighth, £3.—Tmomas Waue.an, Presto, 


Fretwork.—Every requisite for this work kept is 
stock. Send for list.—Watrex Witter, Kirkgate, Leeds. 


The Amateur's Gas Engine, 2 man-power. Complete 
set castings. £3 ; working drawings, 4s. 6d.; litho, 3 atamps.—B. 
ROD EIS, 127, Kyde-road, West Gorton, Manchester. 


No.1 Drilling Machine, 4s. Working Drawing, 12 
stamps.—B. Kopoxas, 127, Kyde-road, West Gorton, Manchester. 


No. 2 ditto, 6s. Working Drawing, 18 stamps. 
Various eizes lathe castings.—B. Ropozns, 127, Kyde-road, West 
Gorton, Manchester. 


A large stock of Dynamos always on hand at low cash 
prices. Machines on the hire sy stem.— Wane. 


8} centre self-acting Lathe, nearly new. Can be seen 
between land 2.—-WIIMXX. 


6in. Gramme Armature, on steel shaft, new, 
splendid commutator. A bargain. Price, &c.—Waans, 


All Dynamos are warranted. Write for Price List 
and testimonials before sending elsewhere.—Waarnz, 39, St. 
John's-street-road, E.C. 


Finest Kerosene Oil for Silber, Doty, Duplex, Kos- 
mos, and other lampr, szd. per gallon dy the barrel. Warranted, 
dd; any quantity, free en rail.—H. Jon zs & Co., Viaduet-street, E. 


Cheapest house for Paraffin Oil, Polishes, Varnishes, 
Colours, Lamp repaire, &c.—As above. 


“Directory of the World,” Continental portion, 
avead 25s., take 10s., new.—B. M., 88, Theobald’s-road, 
ondon. 


Oleographs, “ The Elopement,” copyright, 20 by 16, 
post free, ls. 6d.— B. M., 88, Theobald’s-road, London. 


Good old Violin, a bargain, cash needed, 10s. 6d.— 
W. J. Rorzxrs, Mold. 


Serrin Arc Lamp, £3, in good order. R. Ru FF RT r, 
86, Richmond Villas, Hüntingdon- road, Cambridge. 


Mortising Machine, perfect order, with chisels ; 
Coat £12, price £4.—67, Thomas-street, Arton- road, Birmingham. 


“ English Mechanic,” Vols. XVII. to XXXIX., £8. 


“Knowledge,” 1 to 54, 2 and 3 wanting. Offers 
— Rosson , Albion-place, Newcastle-upon-Tyne. 


P try.— Character, &c., read at a glance. Chart, 
with full particulars, 7d.— H. Drxs, 21, North-street, Taunton. 


Francois’ Specialities. — Fourth year. Giving 
universal satisfaction. Model Engines, Spectacles, Telescopes, &c. 
Catalogue, 2 stamps. 


A. Francois, Specialist, Ryland-road, Birmingham, 
respectfully solicits inquiries from abroad. 


Repousse Work.—Tools, Materials, and Instruc- 
tions may be obtained from A. Faancois, Birmingham, Particu- 
lars on applicetion. 


Model Engine Castings.—Five pounds will be 
given to the maker of Hest Model Launch Engine, double 
cylinder, lin. bore, Iz in. stroke. Castings, 68.; coloured drawings, 
ls. Send stamp for full particulars. 


Single-cylinder Launch Bngine, lin. bore, zin. 
stroke ; post free, 3s. Excellent design. Coloured drawing, 9d. 


Horizontal Engine, lin. bore, 2in. stroke, 5s. 
Coloured ara winx, 94. Double cylinder, 10s. ; coloured drawing, ls. 


Oscillating Engine, 2in. bore, 4in. stroke, cylinder, 
ded plate, &c., . = oor ong ainted imitation brick wari, 
complete all but testing, cash 256,—Paraicx, Chelmsford. 


Screw-cutting Lathe, 4jin.centre, 4ft, bed, with zap 
nearly new, £15.42, King-street, Woolwich. 


Cassegrain, 4}in. metal mirror, and silver-on-zis» 
convex, 10s, 6d.—Dolx x, 6, Albion Hill, Leicester. 


Water Waste Preventers, all brass fitting, 
especially made for strength, 242,—K nicut, Reading-r2ed, Baung- 
atoke. 


Engine, three-horse oscillating, no flywheel, very 
cheap.—Mannixc, Electrotyper, 28, Old-street, St. Luke's. 


Volumes I. and III. to VIII. “English Mechanic,” 
ood condition: What offers ?—C. Cunris, Market-street, Scar- 
rough. 
Singer Challenge Tricyole for sale, ball bearings 
and lamps, complete, cost £24; will take £9.—L. Gua, 5, 
Factory-terrace, Halstead, Essex. 


Half-Horse Engine, vertical, copper boiler, 
order, £5 168.— E. V., 95, Wirtemburg-street, Clapham. 


Vertical Engine for sale) 20 worse than new, II berie- 
ower, price £41 aa J. H. Evans, 30, Trealaw-road, Tres- 
w, pear Pontyprydd, Glam. 


Microscopic Glass Slides, 6s. Cells, lis. per 
gross.—H. Howaarp, 7, Chichester-terrace, Shepherd's Bush, W. 


Thin Covers.—Squarcs, 3s.; Circles, 4s. 64. per 
ounce. Troughs, Stage Flates, ‘and Microscopic Materials 4s 
above. 


Gas Engine,; hp, in first-class working ort. 
on 1 d a at work. Price £22—T. Evans, 61, Denbigh- 
atree . 


Small Dynamo for sale, little used. Also a Magnet- 
A. C. HIV IT, Portchester, Fareham, Hants. 


Wanted. 


Agents Wanted.—Morgan’s celebrated Improved Scale 
Preventing Compound. othing better or cheaper. - W. H. 
Morean, Engineer, Gloucester. 


Old Microscopes.—Send rough sketch, with dimensicas 
oe go price, to J. MraII. Junior, 2234, Regent-street, 
onden, W. 


An old correspondent wishes to obtain either Porcelain, 
Glaas, or Stoneware Rolls, sin. dia., Sin. or loin. long. trulr husg 
on their shafts, for grinding purposes.—C. D., care of xt, 
155, High-street, Battersea, 8. W. 


Wanted, Steam Launch, about left., or Steam Canoe; 
must be good, and a bargain, cash.—Fias Baicaps, Pontypool. 


Wanted, Root’s Blower, small size. State price, size,an 
condition.—H. ALLISON, Harris-street, Bradford, Yorks, 


i Addresses. ` 


All desirous of making a cheap Engine Oil (9350), sp!=n- 
TE a aad communicate with J. M., 6, Hamlet- street, Brote, 
verpool. 


Will makers of “Invicta’s” Gas Generator communi - 
cate with W. J. Banay, Broadisland, Ballycarry, Co. Antra, 


Ireland? 
Situations. 


Scientific Instrument Maker seeks Situation as Assistant 
to scientific gentleman, in laboratory, or in any 8 of trust ; 
at present engaged in optical trade.—Address, 99, Northcote-ruai, 
Wandsworth Common, B.W. 


Mechanic seeks Situation; accustomed to eyelet-making 
machinery.—J. W., 883, Halifax-road, Rochdale. 


Workiag 


Horizontal En ©, din. bore, lin. stroke, 1s. 9d. 
Drawing, 63. 2in. bore, Ijin. stroke, 28. 8d. Drawing, 6d. 


Model Engines Repaired. Turning, Boring, 
Planing, apd ele Shoes Separate parts of every descrip- 
tion, finished and rough: 


Send for Catalogue, 2d. Six Lithographed Designs, 
oe Mereey Dockyard, 17, Smith-street, Kirkdale, 
verpool. 


Dorrington's World-renowned Castings, 
comprising Stationary, Launch Engines, Gas wer dro Pumpe, 
Cylinders, &c., and Models of every description. t, 1 stamp.— 
A. Dozaincrox, West Gorton, Manchester. 


See Last Weeks Advertisements. Enclose 
stamp for Price List of Castings and Working Drawings.—A. 
Doaainotrox, West Gorton, Manchester, 


Microscope Objectives, lin. in., 
cheap.— W. Bor, 44, Elsden - . Bruce 


Two H.-P. Launch Boiler, new, 
Brighouse, Yorks. 


The Unique Hand and Power Drill. Amateur 
Drills, 25s., or Castings for Drills, Lathes, Engines, &c. 


Lathe Oarriers, Chucks, Turning Tools. Sample 
Carrier or Tools, free, le.—Rusipr, Brighouse. 


5jin. back-geared Lathe, 5ft. bed, turned flywheel, 
roller, treadle motion.—Rusrps, Brighouse, 


Lakmoid, Methyl. Orange, and Phenol Phthalein, 
more sensitive than litmus; samples, six stamps.—A, J ACKSON, 
Ashley-road, Bowdon, 


Steel Name Stamps, 3d. per letter. 


Fi s (set 
2s. dd. Letters, 6s. 4d., per post. E. F. BaLpwin, Cones: 
hill, Gloucester. 


Fountain Pin, carriage free, 
Penny for passing into a bottle, 
street, London, 


rer sale, Vertical Boiler, with tubes, good, 4ft. high, 
Gin. alameter, fittings complete, £5.—. H. 
Windmill Inn, St. James's-road, Oroydoa. pply, Mannion, 


Photographs Printed cheABIY from amateurs’ 
ne ves; Carte . 19d. . 
ala g N e, per dosen dress, P noro, 182, 


J. H. Stafford, Practical Repairer of all kinds of 
5 Machinery. — 17, Bradahaw- street, Shude-hill, Man- 


Incandescent F 
Haxcoop, Haslebrook, 


ITY AND GUILDS OF LONDON 


INSTITUTE.—FIN@BURY TECHNICAL COLLEGE. 
VENING DEPARTMENT for Apprentic Jourreymen 

Foremen, and others. Instruction in Mechani and Electric 
Engineering , Technical Ch „Applied Art. Cabimet-makirg. 
Metal Plate-work, Builders’ and Plumbers’ Work, Carpestry 
and Joinery, Bricklaying, &c. 

Fees from 6s. to 30s, for the Session, inclusive of laboratories 
and 9888187 

The SESSION COMMENCES on MONDAY, OCTOBER Sth. 

Apprentices are admitted at half the ordinary fees. 

For further 5 apply at the College, Leonard - street, 
City- road, B. O., or at Gresham N E. C. 
PHILIP MAGNUS, Director and Secretary 


(ty AND GUILDS OF LONDON 
INSTITUT 


TITUTE. 
TECHNOLOGICAL EXAMINATIONS . 

The NEXT EXAMINATION will be held on MAY 28. 13%. 

Teachers desiring to form classes should apply at once to the 

Director, at the Offices of the Institute, Gresham College. E.C . 

or at Exbibition-road, 8.W., from whem lars of ali 

branch es of the Institute's work may be obtained. 

PHILIP MAGNUS, Director and Secretary. 


English lenses, 
rove, Tottenham, N. 


7 stamps. Wonderful 
1s.—A. Jon ne, 98, Packington- 


NOW READY, 
HANDSOMELY BOUND IN CLOTH, 
VOL. XLVII. 


BUILDING NEWS, 


PRICE TWELVE SHILLINGS. 
Order at once of any bookseller, as only a limited pumber 
are bound up. 


Lamps, post free, 7d.—W. 
Buccleuch-road, West Dulwich, London, 


Cholera Preventive and Oure.—Have it in your 
Poe (Onlorodyne). Recipe, 74.—8tanter, 119, Manchester-road, 


Humber Tricycle, neariy new, perfect condition, 
adjustable zaddle amu handles, (dsh £13 1 8.— 160, London - road, 


Sheffield. 


X gI. 
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PRIVATE INSTALLATIONS OF 
ELECTRIC LIGHT. 


1 simplest arrangements for using the 
electric light in houses are those in 
which batteries and incandescent lamps are 
donnected up in separate cirenits, each with 
its own switch; but for reasons which are 
by this time tolerably well known only those 
with long purses can afford this method of 
lighting, and they will not be bothered with 
the trouble and mess of batteries. The 
secondary battery, charged by a dynamo, is 
a different arrangement altogether, and has 
its advantages; but those who desire to 
study economy while enjoying the electric 
light, prefer to take the current as cheaply 
as they can get it from the dynamo, and 
ass it direct through the lamps. The late 
Bir W. Siemens did good service a few years 
ago by putting up an installation of the 
electric light at his country seat, though 
possibly the great majority of those 
who have followed in his footsteps 
were influenced in a higher degree by the 
success which was attained by Mr. Octavius 
E. Coope at Berechurch Hall. There are 
now many so- called private installations of 
the electric light, and not a few amateurs 
having steam or other power at their dis- 
posal have utilised it for the production of 
electric light in their homes, for i 
purposes if not for general use. Although 
some use small arc lamps, which are invalu- 
able in certain circumstances, it is generally 
conceded that the incandescent lamp is the 
only one that is really adapted for what 
may be termed ‘ domestic” illumination. 
At the meeting of the Institution of Me- 
chanical Engineers, held the other week at 
Lincoln, Mr. Ralph H. C. Nevile read a 
paper in which he gave an interesting 
account of the manner in which he lit up 
his residence, Wellingore Hall, Grantham. 
It seems that he had a 6 h.-p. portable 
engine about ten years old that had been 
used for pumping and for driving a saw, 
which he determined to utilise for his pur- 
se, although it had one of the old- 
ashioned governors with heavy balls, and 
consequently promised to give trouble. The 
wiring of the house was put into the hands 
of a firm of electrical engineers, and a Sie- 
mens compound shunt weund dynamo was 
obtained, and placed with the engine in a 
shed about 180 yards from the point where 
the cables enter the house. The total number 
of lampe in fifty rooms and offices is 125, but 
the coy imum number required at 750 time, 
except for purposes of experiment, has never 
exceeded fifty. All the main wires or leads 
are of sufficient size to allow of the number 
of lamps being increased to 200. The 
dynamo is driven direct from the flywheel 
of the engine by a 4in. linked leather belt, 
which from the absence of laces or joins is 
well adapted to the work. From the dynamo 
the current is led to a set of switches, whence 
it can be distributed into five circuite—the 
first exciting the F.M.’s of the dynamo; 
the second taking current to the engine- 
shed and carpenter’s shop adjoining; the 
third goes to a schoolhouse near; the fourth 
es an overhead cable to the hall, a 
ranch being taken off to light the stables; 
and the fifth supplies current to a number 
of lamps (100) which are fixed on a board 
for purposes of experiment. The last- 
mentioned circuit is also intended for use in 
charging secondary batteries which Mr. 
Nevile hopes to try before long. The 
switches are of the two-way type, so that 
the current can be sent to the leads direct, 
or can be passed through an Ayrton and 
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Perry spring ammeter, by which the amount 
of current in use on any given circuit can 
ascertained. The current for the house 
circuit is taken by an insulated cable of 
fourteen No. 16 wires from the dynamo to 
the roof of the shed, where it joins a 
bare cable of the same size, which is eus- 
pended on poles and led to the main cable in 
the house, which has nineteen No. 14 wires. 
This large cable has been fitted in order that 
a greater number of lamps may be employed 
if deemed desirable at some future time: it 
asses into the middle of the house, throw- 
ing off branches on its way, and then con- 
nects to a smaller cable, which is in turn 
connected to a still smaller one, until the 
end of the house is reached. Fusible cut- 
outs are provided at the junctions of all 
the branches with the mains, and most of 
the switches used have fusible plugs, and 
are of the quick-breaking type, which 
cannot be left in such a position as to 
form an arc. The lamps themselves are 
mostly 20 candle-power Edison and Swan, 
of 100 volts; but in some places two 50 
volt 10-candle lamps in series are used 
instead, as, for instance, in passages, 
which are thus better illuminated by the 
greater diffusion of the light. Chandeliers 
with incandescent lamps are used in parts 
for instance, in the chapel; but, asa rule, 
the lamps are attached to the wire-ends, or 
carried on the old gas brackets. i 
5 Workshop Mr. Nevile has a few 
amps attached to flexible wires, which he 
finds very convenient when working at the 
lathe. So far the general arrangements, 
which are just what would be adopted by 


special any firm of electrical engineers engaged to 


make the installation; but now we 
come to the main difficulty of all 
electric light installations on the com- 
paratively small scale, and, for that inatter, 
of all in which the prime mover is not more 
than sufficient, and is not controlled by the 
devices which have been introduced for pro- 
ducing perfectly steady action. As might 
be expected, Mr. Nevile found that his 
engine, while quite up to the work required 
of it, had a governor which was utterly un- 
suitable, for the inertia of the heavy balls is 
so considerable that the position remains 
the same during considerable variations of 
speed; so much so, in fact, that although 
an adjustable resistance had been intro- 
duced into the circuit exciting the field 
magnets, it was found impossible to keep 
the electro-motive force to the point re- 
quired. Mr. Nevile, early in his experience, 
seems to have ‘‘touched the point,” for he 
not only discovered that perfectly stead 
motion was requisite, but also that e 
dynamo ought to be specially wound for the 
potential desired and for the external re- 
sistance between the lamps and the dynamo; 
in other words, that the machinery em- 
ployed should be accommodated to tbe 
conditions. All sorts of schemes have 
been devised to simplify installations 
of electric light; but as those who have 
been engaged in the work know, it is not 
an easy matter to make the actions of the 
drivers altogether harmonious with the con- 
ditions required by the driven. Thus,. the 
main leads to Mr. Nevile’s house, having a 
resistance of about 2 ohm, there is a loss of 
about 12 voltsof E.M, F. when 60 ampeères are 
passing along them between the terminals 
of the dynamo and the house; whereas when 
only one or two ampères is the . of 
current, the loss is practically nil. If, then, 
the E. M. F. is constant at the dynamo, it 
falls at the house as the lights are turned 
on. This difficulty is supposed to be met 
by the use of an isochronous governor and 
a compound wound dynamo; but, as 
pointed out above, each dynamo, to give 
the best results, ought to be wound specially 
for the work it has to do. Consequently 
reserve machines are not competent to 
undertake the work of an installation unless 


the number of lamps are reduced or increased 
to suit the machines. But the question is, 
how to illuminate a country house by elec- 
tricity with the same convenience that gas 
now affords, and it is obvious that the 
number of lamps in use cannot always 
be adapted to the conditions re- 
quired by the machines, and certainly 
it is impossible to alter the latter to 
suit the conditions of the illumination. 
If seconda batteries are interposed, 
there is the disadvantage that in the case of 
compound wound dynamos the current may 
flow back and reverse the polarity of the 
machine if the engine is slowed down before 
the connection is broken. The plain shunt- 
wound dynamo is free from that objection ; 
but even in that case, when more lamps are 
added to the circuit the electro-motive force 
falls just when it should rise. Mr. Nevile 
having seen the Richardson electric regula- 
tor at work, determined to try it on his 
engine, although the latter was of a type 
which does not readily lend itself to the in- 
troduction of the necessary valve. The 
Richardson regulator can be seen at the In- 
ventions applied to a semi-fixed compound 
engine by Robey and Co., Stand 433, and is 
designed to maintain either a constant cur- 
rent or a constant electro-motive force, 
irrespective of variations in boiler pressure 
or work done. It is obvious that in country 
districts, and many other places, it would 
cost rather too much to devote as much at- 
tention to the engine asis done by the driver 
of an express locomotive; and it is, there- 
fore, practically impossible to keep the 
boiler pressure steady, while even if 
that could be achieved the variations 
in the work would still necessitate some 
sort of “ regulator.” The Richardson 
regulator consists of a double solenoid mag- 
net, placed vertically, and wound with in- 
sulated copper wire; a double core works 
within the solenoid, and the crosspiece con- 
necting the cores is attached to a lever, the 
short arm of which presses apon the spindle 
of a double-beat Cornish valve controlling 
the admission of steam to the chest. The 
speed of the engine is by this means regu- 
lated by the conditions of the circuit. For 
incandescent lamps in el the wire on 
the bobbins is placed in shunt circuit be- 
tween main leads, the size being adjusted to 
the electro-motive force which it is desired to 
maintain between the mairs, so that the 
cores aré kept suspended within the solen- 
oids. As the resistance of the solenoids is 
fixed, any increase of electro-motive force 
causes an increased current to flow through 
them, and the coresare immediately attracted 
by an increased force, and thus, acting 
through the lever, close, or partially 
close, the valve until the electro- 
motive force has been reduced to its 
normal amount. The arrangement is 
superior to an automatic expansion gear, 
because, with the latter, when but a few 
lights are on, the steam is cut off so early in 
the stroke, that unless the flywheel is ex- 
ceptionally heavy, a fluctuation in the light 
can be seen at every revolution, somewhat 
similar to the unpleasant bobbing in electric 
lamps worked by a gas- engine. The 
Richardson regulater was set to work at 
Mr. Nevile’s last January, and the improve- 
ment produced by it was remarkable, the 
lamps remaining fairly steady without 
madden alterations ef brightness and dul- 
ness in their incandescence ; but it was found 
that with any considerable variation of 
boiler pressure or of load the electro-motive 
force in the mains varied more than was 
considered conducive to long life in the 
lamps. By augmenting or diminishing the 
weight suspended from the core-bars, it was 
found the electro-motive force could be 
brought back to its normal amount, and Mr. 
N ails adopted the plan of fixing an upright 
cylinder in direct communication with the 
boiler, and making its piston rod press up- 


532 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 1,065. 


Ave. 21, 1888. 


wards on the core-bars. When the load 
varied considerably—say, from one lamp to a 
a hundred—even this plan was not success- 
ful, or rather not sufficiently so for Mr. 
Nevile, who modified the arrangement by 
causing the piston-rod to act upon a lever, 
and introduced a second cylinder supplied 
‘with steam from the chest, the piston-rod of 
the latter acting upon the same lever, but 
-on the other side of the fulcrum. The re- 
-sultant effect of the differential power of the 
two cylinders can be easily adjusted by the 
means provided, and the number of lamps 
can now be varied from one to one hundred, 
and the boiler-pressure from 30lb. to 60lb. 
with very slight variation of electro-motive 
force in the mains, Mr. Nevile’s experi- 
ence with the Richardson electric regulator 
satisfactorily establishes the utility of that 
invention, which has, we believe, been 
severely tested at the works of Robey and 
‘Co., Lincoln. In the discussion which fol- 
lowed the reading of the paper Mr. Crompton 
expressed an opinion that electric force was 
not practically applicable, for by improper 
packing throttle-valve spindles might offer 
m 30 to 40lb. resistance to movement; 
but, be that as it may, others besides Mr. 
Richardson have been moving in this direc- 
tion, and it will be a triumph for both 
mechanician and electrician to make the 
electric current regulate itself, whether 
the actual movements of the steam; valve 
are produced by steam or hydraulic power, 
or are produced as well as controlled by the 
electric current. For the successful instal- 
lation of electric light for domestio purposes 
in isolated examples, it will be seen that 
many points have to be studied; but with 
such experimenters as Mr. Nevile we are 


likely to reach much nearer ection than 
we are by the help of limited liability com- 
panies. 

THE DAVEY “SAFE” DOMESTIC 


STEAM MOTOR. 

THE “low pressure” steam engine recently 

patented by Mr. Henry Davey, of Leeds, 
which has attracted much attention in conse- 
quence of its complete immunity from risk of 
explosion, is illustrated and described in the 
following. The motor is shown in action in the 
West Annexe at the Inventions, stand 1,195 ; but 
as manufactured is more compact than appears 
in the illustration, which is expanded to show 
the parts clearly. The invention includes low 
pressure steam boiler, engine, and condenser, 


specially suitable for electric lighting in private 
houses and for working domtestios N 
where it is important to provide inst all 
risk of explosion. The boiler is feeding 


in respect of fuel and water, and is in the form 
of an upright vessel having a central space for 
the fuel and an annular space for the water sur- 
rounding the fuel space. Communicating with 
the water space of the boiler there are two float 
chambers, one having a float for regulating the 
supply of feed water, and the other a float for 
regulating a damper in the chimney. The latter 
float chamber communicates by a pipe with the 
lower gk of the boiler and is open to the 
atmosphere. While the pressure in the boiler is 
equal to that of the atmosphere the float is kept 
up, and the damper which is connected to the 
float is closed or nearly so. When the pressure 
in the boiler falls below that of the atmosphere, 
the water in the float chamber being pressed into 
the boiler descends, and the float also descending 
opens the damper. The float in the chamber for 
regulating the feed water supply in descendin 
opens a valve admitting water to the boiler. The 
fuel chamber has, at bottom, fire bars, on 
which the fire is lighted, the chamber being then 
filled up with fuel which descends as that below 
paros ays ; en a added from time Bh 
11 desired. y arrangement, 
necessity for frequent stoking is avoided, the fire 
burning for a considerable time without attention. 
Connected with the boiler a low pressure engine 
is arranged to work with steam at or below the 
DETRE iar a pressure. It has an inverted steam 
cylinder by preference made of bronze or 
metal to avoid the necessity for lubrication. 
This cylinder is inolosed in a steam jacket 


ONAL 


mounted on a ing, the base of which con- 
stitutes a surface condenser e of a num- 
ber of horizontal tubes surrounded by water. 
The water space is connected by a pipe to the 
feed water float chamber. There is also a pipe 
supplying cold water at the bottom, and a pipe 
leading off hot water fromthetop. These pipes 
communicate respectively with the lower and 
upper ef a tank, so that when the engine is 
at work, the water circulates through the con- 
denser and the tank until the water becomes too 
much heated for circulation. The tubes of the 
surface condenser connect two end chambers from 
which an air-pump draws the water of condensa- 
tion and such air as may accompany it, discharg- 
ing into the water space of the condenser or into 
the circulating . By this arrangement, the 
same water may be used over and over again for 

and, as the cylinder of the engine requires 
no lubrication, no lubricant can get into the 
boiler to interfere with ite action. The pump 
might, however, if desired, di into a 
drain. The drawing shows in longitudinal sec- 
tion, y in elevation, a boiler and engine 
according to the invention. A is the fuel cham- 
ber and B the water chamber of the boiler, C is 
the float for regulating the damper, and D the pipe 
connecting the float chamber to the bottom of 
the boiler ; E is the float chamber for the feed 
water, and F the pipe connecting it with the con- 
denser chamber; G is the steam cylinder, and H 
the steam pipe connecting the cylinder jacket 
with the boiler ; I is the condenser chamber, and 
K the condenser ; M is the exhaust pipe of the 
engine ing to the tubes of the condenser K. 
An air-pump 1s attached to the side of the con- 
denser; O and P are the circulating pipes com- 
municating with the tank, which it is unneces- 


8 | sary to show. 


THE INTERNATIONAL INVENTIONS 
EXHIBITION.—XVI. 
Indiarubber, Guttaperoha, &o. 


NDIARUBBER and guttapercha are properly 
ranked amongst the most remarkable 
ducts of nature, though they owe much of their 
reputation for utility to the art of man. Rubber 
or caoutchouc is the inspissated juice of a variety 
of plants, which, as a rule, grow in countries 
where the mean temperature is as high as 80° 


— — —— w= © — we ey 
Gad ` 


Fahr., and the best qualities are obtained from 
the species of Hevea, the most important of 
which is the Hevea Brasiliensis, which flourishes 
10 dense 8 7 Ae the banks of ire taggin 
e milky juice of these trees is rapidly coagu- 
lated by N to the air, and when dried 
over a wood fire is known in commerce as bottle 
or ball rubber, according to the method adopted 
in preparing it for market. The best is known 
as Para rubber, and js obtained from Te of 
Hevea ; but the fact is that, although botanists 
and travellers have found several species of trees 
which yield caoutchouc, ndthing is definitely 
known as to the range of rubber-bearing trees. 
Caoutchouc is obtamed in Brazil from the 
Manihot gladiovii, from the Castilloa elastica 
in parts of Central America, and in the eastern 
hemisphere from the Ficus elastica, the Ureeola 
elastica, and the Landolphia Kirkii, which 
latter probably extends throughout the whole of 
tropical Africa. Gutta is also a milky kind 
of juice yielded by trees of the natural order 
Sapotacem, and is of more recent introduction to 
the arta than caoutchouc, which it closely re- 
sembles in some respects. Caoutchouc and 
guttapercha have both been found of great value 
in the industries and arts, as well in their natural 
state as when manufactured; but so far as 
rubber is concerned, it is chiefly when the 
inventor. has played his part that its 
great usefulness is seen. The exhibit of the 
diarubber, Guttapercha, and Telegraph Works 
Oo., which forms a prominent ae bey in the East 
Quadrant of the Inventions Exhibition, shows in 
an 5 what ange sag ick 
caoutchouc and guttapercha, for es sam 
of the raw materials from Borneo, Africa, and 
Peru, we have specimens of the numerous useful 
articles which can be manufactured from these 
natural products through the discoveries of 
Goodyear in the United States and Hancock in 
this country. The remarkable, not to say extra- 
ordinary results which follow the mizing of the 
rubber with sulphur, and the subjection of the ` 
compound to heat and pressure, rank amongst 
the most important discoveries of the century 
The manufactured material is so hard that it can 
be used in the shape of pumps and air-vessels for 
acid and other liquors; and by a simple altera- 
tion in the processes can be employed also for 
making driving belts, in which the maximum of 
flexibility and durability are required. A belt 
shown by the company two plies of some 
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Coventry Machinist Company, cycles. 

8 R. E., and Co., improvement in electric light- 
ing appliances. 

Crookes, William, radiometers, &c. 

rea a oe rie aren lathes, counting ap- 
vans, J. ornamental turning es, 
paratus, excellence and accuracy of workmanship and 

Fletcher. Th fires and f ` 
etcher, Thomas, urnaces. 

Holtzapffel and d. excellence of exhibit, good work - 
manship and accuracy, as evidenced by work done in 


making boots shown by the Northamptonshire 
and Leicestershire Boot and Shoe Machinery Co., 
Leicester, and by Salmon and Co., Kettering. 
In the group named Clothing we find a per- 
manent accordion pleating machine” entered in 
the catalogue ; while Turner and Sons, of Red- 
ditch, show their wire-drawing apparatus for the 
production of pinsand needles. Sewing 08 
also fall into this group, for Bradbury and Co. Ke, in wood and 
of Oldham, exhibit their rotary ahuttle machine, or. for turning, carving, &c., = 
an ingenious device, which carries far more cotton Jenkin, late Prot. Fieaming, telpherage. 
: : oy, D., va : 
fitted with 2 sotary pedal, which 18 mach | Maddoz, "Dr, replacing collodion by gelatine in the 
0 . 
approved by those who have to work a sewing Phosphor Bronze Company, phosphor bronze alloys. — 
y 
machine all day long. Thomas and Co., of | Plante, a (France) secondary battery and scientific 
j fat eens phew Professor W. He Hele, sphere and roller mechanism 
or transmission of power. 
machines, including their patent machine for | Shaw, Professor, W. 8. Hele, improved integrators. 
sewing corrugated metal round the lining of Bianley, W. F., improvements in philosophical instru- 
ventilated helmets, a two-needle machine for g Machinist C „ cycles. 
glove making, a button-hole machine, and their wad, J. W., eee 
waxed-thread machine for harness and similarly 
heavy work which requires the use of a waxed- 


cotton or flax fabric completely buried in caout- 
chouc, and although it is 320ft. long and 18in. 
wide, it weighs only five hundredweight. Belts 
of that kind are used more extensively in Ame- 
rica than in this country, where the older 
fashioned leather belt still holds the first place. 
Among substitutes for rubber, the vulcanised 
fibre of Mosses and Mitchell, Chiswell-street, 
E.C., has come into somewhat extended use. It 
is made both hard and flexible, as a substitute in 
the one case for metal, vulcanite, ebonite, ivory, 
&c., and in the other for rubber, leather, gutta- 

ercha, Kc. A. H. Huth, of Ennismore-gar- 

ens, S.W., exhibits a number of articles in 
‘‘imperishable rubber, the method of preparing 
which is, however, not described. Judging by 
the smell, camphor enters into the manufac- 
ture, and if we may accept the statements 
of the labels, the process is an improve- 
ment, for jin, hose, capable of withstanding 
300lb. pressure, is priced at 6d. a foot, while 
valves tested to 22 tons are marked “about 
3s. 6d. per lb.” In this group (XXI.) we find 


8. 
Swan, J. W., part taken by him in the invention of 


carbon printing. ; j 
Vacuum Brako Company, vacuum automatic continuous 


an exhibit of linoleum, with paper foundation, | thread. For some reason or other we will not] brake, with universal coupling. 
for damp walls, and specimens of the manufac- attempt to explain, a patent oscillating motion Varley, 8. A., designing the first self-exciting dynamo 
ma 


devised by Mr. Warwick, of Hilton-street, Man- 
ptt is 5 in this group. A consists of 
a disc grooved in its periphery, and set at an 
angle on the axle or Saft; a roller running in 
the groove im an oscillatory motion to any- 
thing to which it may be attached. 


Acronautios. 


The group devoted to aéronautics, which 
is located in the East Avenue, is a practical 
failure, for it contains only a few models 
which have any even the slightest pretensions for 
navigating the atmosphere, and is so small in 
itself that the authorities have placed the 
chimney-climbing device (a mechanical arrange- 


tures of the British Xylonite Company, including 
xylonite and celluloid in sheets, rods, and tubes, 
and sundry applications of this very useful dis- 
covery, in the shape of facing for piano keys, 
knife handles, surgical instruments, &c, 


Leather, &o. 


The group devoted to leather, &c. (XX.), 
though the number of exhibits is small, 
attractive from the public point of view, for 
Woollams and Co., of High-street, Marylebone, 
exhibit their embossed, painted, and lacquered 
leather wall-hangings, screens, &c. ; tergorine, 
an artificial leather for the same purposes, 
both of which are inodorous, washable, and non- m ; 
poisonous—that is, they are free from arsenical | ment for raising a cage by clasping the shaft) of 
colours. Jeffrey and Co., of Essex-road, also Mr. P. L. Gray, Ratho, N.B., in the group. 
exhibit specimens of embossed leather, gilded | Lieut.-Col. Hime, of Weymouth, shows a working 
and hand- painted, for hangings and mural de- | model of his wave-winged propeller, which is 
coration; their leather papers are an attractive | Similar in principle to that exhibited in the Naval 
feature of this part of the exhibition, Both | Architecture department, and is intended to show | mediate products from coal tar. 
firms sell the material plain, prepared for paint- | the propelling effect of wave-motion in wings. | William Crookes, FEB, for his improvements in appa- 
ing, so that “artists” can put their own work on | Mr. Thomas Moy, 8, Quality-court, E.C., shows Mito ey . high vadda, ee 
their own walls. S. E. Norris and Co., of High- ° 
street, Shadwell, have a fine exhibit of leather, SIL ES MEDAM: 


mostly in the shape of belts and bands, and have | the ground. The total weight was 2161b.; the] Bailey, W. H., and Co., hydraulic hauling engine. 
adopted the praiseworthy plan of labelling each Bower, George, process for rendering iron rustless, 


three horse-power engine and boiler weighed } 
exhibit with a ticket which refers to a book of | 801b., the cylinders being 2}in. by 3in.; the area | Bower, George, regenerative gas burner. 
Photographs, woodcuts, &c., showing the pro- of the revolving planes was 40 sq. ft., and of the | Brin Freres, improvements in the production of oxyge 
cesses undergone by the respective samples, and | two fixed planes 114 sq. ft. Mr. S. H. Hollands, | and nitrogen gases. 5 i 
the machines employed in the work. Specimens of New Brompton, exhibits a direct high- dak ga A Ma A Aung maci De: 
of double leather belts are shown in considerable | pressure twin steam fan avitor, which makes | Ellis and Co., f. Facile bicycle. 
variety, and sewn on different plans with hemp, 1, 500 revolutions and weighs only 640z., its | Gerard and Co., Limited, lamps and dynamos. 
hide, flat copper wire, &c. ; bucket leathers and | Maximum power being 1,100 ft.-Ib. It consists |.Gillott, Joseph, and Sons, 5 exhibiting processes 
rings for hydraulic rams are also shown. But the] in the arrangement of propeller blades on a 6155 the mam N i a 
greatest novelty at this stand is Sapworth’s | vertical spindle, and probably represents in prin- | Gülcher Electric Light and Power Company, Limited, 
patent wood-link belting, in which the belt is | ciple his aëro-dynamometer, a machine designed | _ electric ligh apparatas. „„ 
made up of a number of pieces of wood, faced|to gauge relative wind- pressure, vertically and Heiton, 3 5 e, 8 8 icale ; 
with leather on the pulley side, and connected | horizontally, on inclined aëro-planes, the model | Jordan“ J. B., sunshine recorder. 
together by iron pins. It is constructed on the | of which has been removed to Chatham for ex- Kendall, J. A., gas battery. 
same plan as the leather link belts, but the links 5 by Major Templar. C. G. Spencer, of | Marion and 00, N W des and piilo: 
are larger. Belts can be made of any length, | Ringcroft-street, N., exhibits ‘“‘ improvements in 8 inlr nante. 
and up to 6ft. in width ; but they are somewhat | the construction of balloons and aëronautical 
heavier than double leather belts, though the] apparatus, which consist in the use of asbestos 
oost is only about half. A belt of this construc- | cloth, which, being fireproof, allows of the use of 
tion is easily joined up at any link by the inser- | the old hot-air arrangement continuously applied 
tion of one rivet or pin, but it is not quite clear | by means of a “furnace” carried in the car. 
Row increased frictional hold” is obtained. A | Altogether, these smaller groups of the exhibition 
po Pe material which is said to possess the | help only to swell the size of the catalogue, as by W 
q anos ae o leather and SER exhi- | & 95 5 they could have been easily wii? ges burner. en 
ite e Dermatine icate, illiam- | introduced into other groups. ilson, W. J., À aph. 
street, Camberwell, S.E, Ata guess, it might bo T 
said to be a preparation of casein, and it certainly —— 
seems well adapted for the outer soles of boots, BRONZE MEDALS. 
as 1 "i the 1 55 eile said a be perfectly Albo-Carbon Light Company, albo-carbon light ap- 
waterproof, unaffected by climatic changes, to be aratus. 
acid, oil, and grease proof, and capable of with- l | Allin, 83 e 
standing high temperatures —some specimens of 1 awards of medals and diplomas to the Dale, H. and E. J., electrical exhibit. 
oe than 300° Fahr. E. Wilson, of Exeter, per 5 the 15 ee 5 cee Frost, A 8. — 1 i instruments, 
ibits a patent striking and scouring machine | published in the Gazette week. gether A „e 2 
for hides, which is said to do the work of six or | 235 gold medals, 438 silver medals, 515 bronze | Harling, W. H., improvements in mathematical instru-_ 
eight skilled men, the drum being capable of | medals, and 24 diplomas of honour have been | trish, W. H., electrical exhibit. 
being raised, lowered, or revolved during the awarded. It is needless to say that there is the | Lee, R. A., electrical exhibit, o 8 
Processes. W. Warwick, of Bolton, Lancashire, usual amount of dissatisfactien; but the following arabe Ana 5577 W., apparatus for extinction of life. 
exhibits a glossing machine, in which the rubber | selected list will be of interest to our readers :— Rogers, Francis M., electrical exhibit. 
is of glass; and Carpenter Brothers, of Welling- 5 Ross, Lieut-Col. W. A., improvements in blowpipe 
ton-street, S.E., exhibit a cutting machine on : analysis. f ; 
the principle of the bookbinder’s ough. Alto- | Beck, R., and J., microscopic and other optical appa- 3 5 E 
gether, the group devoted to leather is scarcely | Bell, John and Co, treatment of asbestos. Spiller, A., gelatino-chloride of silver transparencies, do- 
worthy of this exhibition. The group devoted Benson, J. W., improvements in machine-made watches. i 
i i Bessemer, Sir H., er iron and steel 


to Clothing is also small and insignificant . 
and some of the stands might have been with | British Gas Engine and Engineering Company, Limited, 


brake and passenger communication for railway trains. 

Wilde, Henry, discovery of the indefinite increase of the 
magneticand electric forces from quantities indefinitely 
small. 


The following gold medals have been awarded 
by the Society of Arts on the recommendation of 
the juries :— 

Sir Henry Bessemer, F.R.B., for the invention of Bessemer 


steel. : 
Percy 3 for the Thomas-Gilchrist basic process 
1 tee - making. 

Hathorn, Davey, and Oo., for their domestic motor. 

Samson Fox, for the invention of corrugated iron flues 

Cron B boi for the Otto gas 0 

rothers, for : 

Ralph Tweddell, for his system of applying hydraulic 
power to the working of machine tools, and for the 
riveting one 3 machines which he has invented in 
connection that 5 

Badische Anilin und Boda Fabrik, for their improvemerfts 
in the manufacture of colouring matters, and inter- 


a photograph of his aërial machine, which was 
tried in 1879, and did actually raise itself from 


Voss, R., induction e. i 
Ward, P., illuminating apparatus for surgical purposes. 


THE INTERNATIONAL INVENTIONS 
EXHIBITION AWARDS. 


’ 


J. and Co., vernor for service pipes. 
Thaghthwate, Horne, 3 and Wood, improved limelight 


advantage included under the head of leather, | Cardew, Capt., voltmeter. apparatus and photographic apparatus, 
&c.—for instance, the ingenious machines for | Common, 2 9 photographs. Thorpe, H., electrica) Gibt. 
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ENGINE-MAKING AT HOIE-IX. 
Slide Blocks and Connecting Rod. 


T now the four guide bars and file their 
faces true. The greater the accuracy at- 
tained here the better, and it will be compara- 
tively easy to get these true, since we can use 
them as surface plates for mutual trial. First, 
file all four as carefully as possible with the aid of 
a straightedge, then try them each one in succes- 
sion upon each of the others, until all are alike 
interchangeable and in contact everywhere. 
This can only be ensured by scraping; but, as 
their surfaces are small, it will be a moderately 
easy task. The faces of the bosses (Fig. 109 
a, a, a, a) will be filed at the same time level 
with the bearing surfaces, while the bosses upon 
the back will be filed parallel with the first, to a 
thickness of min., the uniformity of the thick- 
ness being gauged with calipers from faces a, a. 
The sides must be filed straight and lel to 
18 in., and equidistant from the sides of the 1 }in. 
bosses at the ends, A zin. hole will be marked 
and drilled in the centre of each boss, the 
centres measuring 10}in. between, lengthways, 
the holes to take jin. tight-fitting turned studs. 
We may note that all bolts and studs in engine 
work should be tight fitting, since the continual 
vibration would cause displacement of the parts 
in cored holes and slack-fitting bolts. 

It is now necessary to set the bottom bars 
parallel, both with the bore of the cylinder und at 
their exact distance below the central line of the 
piston rod—viz., ;’,in.; that is, of course, equal 
to half the thickness of the slipper. ` There are 
two ways of doing this. One is to strain a chalk 
line through the centre of the cylinder, extend- 
ing from a cross strip of wood at the back end, 


thence to the centre of the crank shaft bearing, 
and to measure from this line downwards to the 
faces of the slide bars, employing straightedge 
and level for the purpose, and sideways to their 
edges (Fig. 110). The other way, and one which 
is easily adopted with so small an engine, is to 
use the accurately turned piston and piston rod, 
fitting closely in the corresponding bored parts, 
together with the slipper blocks, as a means of 
testing the linear setting of the guide bars. 

We shall already have levelled the tops of 
the bosses which sustain the slide bars by 
means of the spirit level, Article VI., page 294, 
so that presumably they are all in the same 
plane relatively to one another ; and the bosses 
upon the guide bars, being filed parallel to 
the calipers, the slippers ought, when the bars 
are laid in place, to bear equally and evenly all 
along, asthe piston rod, having the piston attached 
to it in the cylinder, is drawn along through the 
gland and cover. But if the fit in the latter is 
good, some slight variation in the slide blocks and 
their bars will almost certainly be perceptible to 
sight or touch. This will be corrected in respect 
of the higher parts by reducing the bed bosses, or 
those upon the back of the slide bars. If unfor- 
tunately either of the bosses. have been filed too 
low, a bit of packing must be introduced—a thin 
bit of zinc, or tin, or paper. The edges of the 
slippers will indicate the porion of the inner 
edges of the guide bars. hen the positions of 
these are finally set, then, from their drilled 
holes, the positions of the stud holesin the bosses 
of the bed will be marked and drilled to f in., 
and tapped with ŝin. taps. 

The four distance pieces (Fig. 109) will now 
be turned on both faces to zin. thickness, and 
drilled to à in. diameter upon the face plate. The 
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one marked A will be rechucked at right angles 
to the drilled jin. hole, and to the centre of the 
slide-valve rod, 1}jin. away from the centre of 
the slide block, and a Win. hole drilled to take 
the bush for the valve rod. Then the studs 
(Fig. 111), 34in. long, being screwed into the 
tapped holes in the bosses on the bed, the slide 
bars and distance blocks will all be screwed down, 
lock nuts being used, and the slippers tried along. 
A little easing of the bosses may, notwithstand- 
ing all our care, be necessary in order to insure 
freedom of movement between the slide blocks and 
the bars throughout their length. A jin. hole 
will be drilled in the centre of each oil-cup, and 
the brass covers, b, b, filed to fit over them. 

Fig. 112 shows the connecting rod with a gib 
and cottar joint at the crank end, ard a plain 
bored hole at the end next the piston rod, and 
this involves a careful bit of fitting up, the details 
of which will not, however, cause any real diff- 
culty after what we have said of the other parts. 
There are at least half-a-dozen waysin which the 
ends of the connecting rod might be fitted. If 
we wanted to be very exact in taking into con- 
sideration the future wear of the brasses we 
should adopt one of those arrangements by 
which, though the brasses would wear, the 
distance = of the centres should remain 
constant. With our arrangement the rod will 
become slightly shorter in length each time the 
cottar is tightened up, because there is no com- 
pensatory joint at the piston-rod end. But we 
can afford to neglect this in the present instance, 
and to employ a plain bored hole only for the 
crose-head pin. 

Fig. 112 shows the connecting rod fitted up, 
but the brasses, the strap, the gib and cottar, 
and the end of the rod are shown separately 
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_ from each other in Fig. 113, dimensioned to their 

9 ae Spo brao we have already as 
rough castings, and now require the forgings. 
A bit of lin. square bar; hammered out "at the 
ends where the section is required of an oblon 
shape, and roughly rounded along the shank, and 
about 134 in. length, will do for the actual rod. 
But the strap, gib, and cottar will be more suit- 
ably forged out of steel as being stiffer, and 
taking finer surfaces. 


The rough forging of the rod is first chalked, | i 


and a Soe tadinal centre line marked upon it, 
and equi-distant from this centre line the width 
of the cottared end = lin. is marked and filed 
P Upon each face so filed, one other centre 

e is marked and popped, and equidistantl 
from these last lines, and at right angles with 
thg faces first obtained, the rod is filed to Zin. in 
thickness, The centre of the cross-head journal 
is marked at the opposite end, and at a distance 
of 12in. from this centre the red is marked off 
and filed square across. Lastly, through this 
Square end a cottar way to the dimensions of 
Fig. 113 is drilled and filed, and a set screw 
made and tapped in. 

The strap brought to the dimensions in the 
same figure has its cottar-way also drilled and 
filed to the dimensions there given. The gib 
‘and cottar need no comment. The brasses are 
filed between the shoulders of their flanges to fit 
within the strap, and aleo in their joints, but 
they are not bored at present. The brasses may 
be made aclose fit in the joint, or else left a trifle 
open, and a strip of leather introduced so that 
they can be tightened up at a future time 
without taking them out for the purpose of re- 
fitting. When they are now fitted into place, 
the strap will be slipped over the end of the rod, 
the gib put in, then the cottar driven home, and 
the set screw tightened against it. 

Before boring the brasses and the hole for the 
cross-head journal, we shal! be cautious to check 
the exact centres, since if the brasses are out of 
truth, the centre at the opposite end of the rod 
alone can be readjusted. A circle ‘in. diameter 
will be struck upon the brasses, and one fin. 
diameter for the cross-head pin, their centres 
being 12}in. apart. Tbe brasses are better bored 
in place, but as this involves the possession of a 
lathe with a gap, they can be also bored when 
taken out and clipped in the dogs of the face- 
plato, care being taken to preserve their joints 

ush as though in their places before boring and 
facing. The opposite end of the rod will best be 
drilled in the latho by means of a drill fixed in 
the slide-rest, while the eye of the rod is centred 
on the face-plate. Properly, this end also should 
be fitted with brasses and a cottar ora set block ; 
but its wear is much less in amount than that of 
the crank bearing, and if it becomes slack in 
time, it is easily rebushed. 

It only remains to remove the strap and its 
attachments, centre the rod in the lathe truly 
with the filed portions, turn it tothe dimensions, 
and file and polish it with eme The rounded 
end will be filed up neatly, oil-holes drilled, one 
for each bearing, and, if desired, small lubri- 
cators screwed into them. 


BRANDON’S PISTON PACKING.’ 
41 piston packing illustrated here with is the 
outcome of the efforts of a practical and ex- 
perienced mechanic to overcome difficulties that had 
come under his observation in machinery in his 
charge. 1 and experiments on piston 
packing ringe satisfied him that when a piston 
moves forward, the inertia of the ring, and the 
friction between the ring and cylinder, tend to make 
oie ne pent tight againet the rear flange of the 
Pee ont te slight opening between the pack- 
ring and the front flange of the piston. m 
this it will be understood that in pistons havin 
packing rings cut for expansion, made in the us 
way, when acting as um fing or compressing 
pistons, the working fluid will get on the inside of 
the rings, forcing them radially against the cylinder 
with a force equal to that of the pressure of the 
working fluid acting on the whole inside surface of 
the ring. He also found, by experiment, that a 
certain amount of the fluid under pressure creeps in 
between the rings and cylinder, tending to force the 
rings off their seat, this force being equal to about 
one-half of that of the flaid under pressure acting 
on the whole inside surface ofthering. As aresult 
of his investigations and experiments, Mr. Brandon 
finally constructed the piston packing shown, the 
theory and operation of which may be understood 
from the following description:—The engraving 
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represents a piston partly in section, in which A is 
the main packing ring cut for expansion, and a 
piece set in to break joint in the usual way, as 
shown at F. D, D may be regarded as part of the 
body of the piston, e in two parts, as shown, or 
in one or solid with the piston heads, as may 
seem advisable. B is a 
groove in the central part 


to bear against the outer ring A the same as a pack- 


A will take the position in which it is shown. The 
steam pressure, being behind the piston, will pass 
in through the holes O, between the ring A and 
body D, forcing ring B againet the forward side of 
groove in D, D. It may be seen that the pressure 
of the steam forcing the ring radially against the 
cylinder is limited to that of the inside surface of 
ring B and that part of ring A lying between ring 
B and the rear flange of piston, leaving that part 
of ring A lying between ring B and the front flange 
of piston relieved from internal pressure. 
Assume.the piston is used for a pump. Then as 
the pressure is in front of the p it will pass 
through the holes P, or between the front flange 


Hi 


| 
| 
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and the ring A, forcing the small ring B against the 
rear side of the ve in D, D. Now it may be seen 
that when it is used for a forcing piston the pressure 
on the inside of the ring, forcing the ring to the 
boca is limited to that of the inside surface of 
e ring B, and that part of the inside surface of 
the ring A lying between B and the front flange of 
the piston, leaving that part of ring A lying between 
ring B and the rear flange of the piston relieved of 
internal pressure through the holes O. The ring A 
is fitted in the usual way between the flanges of the 
pn and B in the groove, the spaces on the side 
ing left open so as to more easily understand the 
working from the nese. The construction is 
not, of course, limi to that shown, which is 
intended to explain the principleinvolved. Theaim 
is to provide a piston that shall be self-packing 
against pressure, but in which the pressure shall be 
so balanced as to permit neither the forcing the 
rings ou waay so hard as to rapidly wear out the 
rings and cylinder, nor the forcing them inwardly so 
as to permit the fluid to pass by them. Mr. Brandon 
has submitted the results of a large number of ex- 
periments he made in determining the proper pro- 
8 to secure the desired ende to Professor 
binson, who finds them to be in acoordance with 
theory and with experiments which he has made. 
Packing made as described has been in use for, we 
believe, a year or more, with little or no wear of 
parts, and showing direct saving in power required 
to operate. The address of the inventor is James 
Brandon, 233, Tenth Avenue, New York. f 


Ir is stated that in the German army salicylic 
suet is now used universally for foot-sores, sores 
from riding, &c., and is found much more satis- 
factory than the salicylic powder which was 
formerly used. The salicylic suet corsists of 2 parts 
of pure salicylic acid, with 98 parts of the best 
mutton suet.— Lancet. 


ALKALOIDS AS DISEASE PRO- 


DUCERS.” 


1 as agents in the causation of 
symptons of disease have grown into great 
prominence during the past few years. The interest 
that attaches to “ . alkaloids” is both 
5 and forensic. Perhaps no one has 
one more for the advancement of our knowledge 
of ptomaines than Professor Brieger, who has 
recently published ‘‘ Weitere Untersuchungen über 
Ptomaine.’”? As far back as 1866 Dupré and Bence 
Jones noted the presence of alkaloid-like substances 
in all the organs, tissues, and fluids of human and 
animal bodies. Owing to the flourescent appear- 
ance of the solutions of this alkaloid in sul- 
phuric acid, the name of quinoidin ’’ was given to 
it. N evertheless, Dupré and Jones did note 
in obtaining ponderable quantities of the pure 
substance. In 1869 Sonnenschein and Zulzer 
5 from a reine et of ee ie pays 
ving the property of dilating the pupils of rabbi 
and dogs. When injected into the jugular vein of 
rabbits, it increased the number of ts of the 
heart, and in two animals completely stopped the 
poos action of the intestines. Rörsch and 
assbender found in 1871 in the liver, spleen, and 
kidneys, by the Otto-Stass method, a body havin 
alkaloidal properties. It was a tasteless, uncrystal- 
lisable substance, and gave, with phospho-molybolic 
acid, a precipitate, which by warming and the 
addition of ammonia assumed an intensely blue 
colour. In the same year Schwanert extracted 
from the putrefying intestines, liver, and spleen of 
a child that died suddenly a peculiar-smelling fluid 
body that dissolved in ether. On the supposition 
that this was an alkaloid formed during putrefac- 
tion, Schwanert analysed the completely putrefied 
abdominal organs of a male corpse, and obtained a 
golden oil that smelt of propylamine, had a some- 
what bitter taste, and gradually evaporated. The 
hydrochlorate of this body gave various reactions 
like those of alkaloids, but its toxicology was not 
investigated. L. Leibermann extracted from a 
putrefying stomach a coniine-like substance, which 
was taken up by ether from either alkaline or 
acid solutions. is substance had no poisonous 
properties. Traces of arsenic were found in the 
same stomach. In a trial for murder by poisoning, 
held at Brunswick in 1874, the expert in chemistry 
discovered, besides arsenic, a coniine-like base that 
Otto regarded asa ptomaine. It did not give the 
characteristics of nicotin, though ee it in 
some respecte. It was deadly 3 and killed 
a frog and a pigeon very rapi ly. A similar kind 
of alkaloid was detected by Brouardel and Boutm 
in the corpse of a woman who had died wi 
symptoms of cholera, aud who had partaken of a 
stuffed goose with ten other individuals. The base 
was also detected in the remains of the unwhole- 
some goose. The substance was volatile, smelt 
strongly of mioe's urine, and gave several reactions 
uke those of ooniine, though it differed in remain- 
ing colourless with muriatic acid, and could not be 
oxidised into butyric acid. It proved poisonous to 
frogs. In the cadaver resulting from prussic acid, 
and also in another due to charcoal fumes, the same 
authors discovered an alkaloid having a likeness to 
veratrin. Somewhat similar substances were also 
found in a body dead from arsenic, in one that had 
laid in water eighteen months, and in another that 
had succumbed asphyxia. Wolkenhaar, ag 
extracted from the intestines of a woman who di 
from the excessive use of alcohol an alkaloid-like 
body having many features in common with nicotin ; 
it was not toxio in its action. Morag ia and 
Battistina stated that dead bodies yiel much 
larger quantities of poison eighty days after burial 
in warm summer weather than when they were in- 
vestigated in a shorter time after interment. 
These statements were made as the result of 
hysiological experiments on frogs and rabbits. 
Extract of the putrid tissues were made with pure 
or acidulated water, ether, ethyl-alcohol, or amyl- 
alcohol, and injected into the animals mentioned. 
Falling cff in the number of beart-beats, loss of 
motility and sensation, and stoppage of the heart 
in systole were the phenomena noted. 
he name of Selmi stands out most prominently 
in this field of work. It was he, if we mistake not, 
who first coined the word ptomaine, which 
indicated the cadaveric origin of the alkaloids. It 
is now known that bodies undistinguishable from 
those discovered in the ‘cadaver occur under many 
other circumstances. We may refer our readers to 
the article by Dr. Wolfenden, Brie in the 
Lancet of 1883, Vol. II., p. 852. ə investigations 
of Guareschi and Moseo may also be mentioned 
(the Lancet, Vol. I., E 827, 1883). Brieger lays 
much stress on the following propositions : That 
the different stages of decomposition in the human 
body different basic products are formed ; that many 
ptomaines disappear, their place being taken by 
others ; and that certain bases, though present in 
spare quantities at the beginning of decomposition, 
diet page Broke oe a greater prominence as other 
basio substances disappear. 
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A certain analogy . 
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exists between the above-mentioned 
those met with in the putrefaction 
Nencki has shown that for the formation of indol a greater 
certain temperature is n 


the more are rays refracted, and the 
dispersion between the red and violet there 
; whilst the pro- | is. (A slice of light was passed through this built- 
duction of phenol, according Baumann and up prism, and the different spectra thrown on the 
Brieger, is independent of temperature. Odermatt | screen.) You will notice, by the spectra on the 
has proved for indol what Brieger has for pan screen, that the length of the to spectrum between 
that it disappears completely to make or other | the red and violet is much er than that of the 
aromatic products. the course of putrefaction, | bottom spectrum. The glass which gives the dis- 
cholin, which is probably derived from lecithin, is | persion to the latter is much denser glass than that 
perhaps the first alkaloidal substance to make its | which gives it to the former. Practically speaking, 
e On the third day what Brieger has therefore, we may say the denser the the 
ed “ neuridin (C, HIN) can be found. ter refraction, and the greater on there 
Neuridin forms with picric acid a picrate which is. For most purposes in — it is as well 
crystallises in feather-like masses of needles, which | to use as dense a glass as ible in order to get 
are almost insoluble in cold water and very difficult | the maximum amount of di ion. I will now 
of solution in hot water. Neuridin is always found | combine three prisms together, two of a light glass, 
in company with cholin, but the latter ually | and one of a denser, and we get a combination, in 
iminishes in quantity, whilst the former increases | which, although the main beam will pass straight 
day by day. fact that in slow putrefaction of | on to the screen, yet the presence of dispersion is 
human organs so strongly poisonous ptomaines can | also shown by the formation of a spectrum. This 
be shown to exist during the first few days deserves | is an example of what is called a direct vision 
attention. About the time of the disappearance of | prism. The spectrum is given by the differences of 
cholin may be reckoned as the period when strong | the refractive indices for each ray in the two kinds 
toxic ucts are developed. It is not known | of glass. For some purposes this kind of compound 
whether trimethylamin results from the 3 prism is very use and particularly for lecture 
sition of cholin or neuridin, but both these ies | experiments, but, as a rule, for photographic 
contain its elements. Brieger refers to the appear- | purposes I should not recommend it, on account of 
ance of a ptomaine on the seventh day which has | the internal reflections which take place between 
hitherto been unknown. One of his observations | the different surfaces of the glass, though they are 
showed that this new base was present even on the | cemented together. You must recollect, wherever 
third day, though in very minute traces. With | there is a difference in density between two media— 
platinum salts, the new base formed dark red | in other words, a difference in the refractive indices 
. masses which were com of needles mixed y —there is always a certain amount of reflection, and 
with spangles and spicules. The purified crystals | those reflections, being white light, are rather apt 
were of a somewhat brighter colour, and were found | to fog the plate, and give you falee notions of what 
by Dr. Hirschwald to be about two millimétres in | you get in the photograph. We come now toa much 
length, and to belong to the rhombic system of | more important point with regard to the spectrum, 
- The crystals proved with polarised light | and that is, what is the best material to use. In 

to be doubly refracting. The base also forms a | those prisms which I have already shown you the 
beautiful double salt with gold. This new diamin | material was glass. Now glass is, comparatively 
(CH iN.) is termed “ cadaverin,’’ and boils at a e diners , & mixture of materials, and has no definite 
temperature of 115° to 120° O. ; unpleasant its odour | chemical formula ; but when we come to a material 
is, reminding one of coniine. A third diamin has | which has some definite chemical formula, we find 
also been differentiated, having the composition of | that, as a rule, it has certain properties which are 
a butylendiamin (C,H, z N-), but its reactions prove | invaluable in certain forms of spectroscopy, more 
it to be a secondary diamin. The absurd name of periny when the photographic plate has to be 
+‘ putrescin ’’ is given to this substance, which may | brought into requisition. Quartz is an example of 
be detected on the fourth day of natural putrefac- į this; it is a definite compound of silicon and 
tion, bat is not present in . until a | oxygen, and we find that it has certain definite 
week later. A fourth diamin, “ saprin,” has | advantages which are not to be found in glass 
also been isolated from the ucts of decompo- | prisms. The dispersion is not quite so great as it 
sition of human - Neuridin, cadaverin, | is with glass, but, on the other hand, it lets through 
utresein, and saprin are physiologically almost | rays which are cut off completely by glass, as I 
ess; cholin in large quantities produces | hope to show you on the screen. This quartz prism 
physiolo ical offects, like those of muscarin ; whilst | has very well-worked faces, and we will send a 
imethylamin must also be given in large quantities | beam of light through it, and then proceed to in- 
in order to cause toxic effects. Brieger has, how- | vestigate its behaviour. (Spectrum thrown on 
ever, found two powerfully poisonous ptomaines im | screen.) I may further say, in reference to this, 
the cadaver. These poisons existed in large quan- | that the condenser in that lamp is quarts, the lens 
tities on the fourteenth and twenty-first days of | is quartz, and the prism itself is quartz, so that we 
decomposition. One of these bodies is named are dealing with nothing but quartz? Now, the 
„ mydalein ; it exercises marked effects on the | question comes, Is there any advantage to pho- 
various functions of the body, increasing the nasal | tographers in using such a material as quartz? Let 
and lachrymal secretions, dilating the pupil, stopping us first see the extent of the spectrum. By placing 
the heart and breathing, and causing paralysis and | a card which has been washed over with quinine in 
death. Brieger has also investigated the nature of | the ultra-violet part of the spectrum, you are able 
the products resulting from the action of bacilli in | to see these ultra-violet rays glowing with a pale 
various media. He has se ted highly poisonous | blue light, and you will notice to what a great length 
bases from cultivations of the Koch-E bacillus | theee rays reach beyond the ordinary visible point 
of typhoid fever. Intense salivation, diarrhoea, and | of the trum. Now, by placing a piece of glass in 
paralysis were some of the toxic effects produced by | front of the slit, you will see that the ultra-violet 


these poisons. ' 


PHOTOGRAPHY AND THE SPECTRO- 
SCOPE.—III.* 
By Carr. ABNEY. 


N my last lecture, I left off with the use of the 
slit in the spectroscope, and I showed you, I 


3 very much shortened; in other words 
e glass bas abeorbed these rays. I may repeat 
the experiment with a card which has been brushed 
over with paraffin oil, and the same result holds 
good. I have here a photograph of the electric aro 
taken in another manner, to which I shall bave to 
direct your attention presently. The sight in this 
case has to pass through no glass whatever. The 
5 was taken by a diffraction apparatus; for 

© top part of the spectrum a glass was interposed 


think, that under certain circumstances the slit] in front of the alit, and we see the difference there 
which had the form of a ring was useful, having | is in the spectra, owing to the use of glass in one 


demonstrated that it was not nece 


case, and not in the other. The glass apparently 


vioual esary à 
fat the slit should be straight, but that it was most | cuts off many useful rays; but I will now draw 
80. 


convenient that it should 
with the subject of the prism 


I will next deal | your attention to the solar spectrum taken in the 
We Lios that | same way, in which there has been a glass placed 


prisms are employed to separate the different | in front of the slit for one spectrum, and not in the 


coloured rays, as each colour is differently refracted 
as it passes through the prism, and it is this 


other. Both tra, practically, reach the same 
limits. We now can 5 as to whether 


difference in the index of refraction between the red | it would be advisable for photographers to use 


ray and the violet ray which gi 
dispersion in forming the visible spectrum. 
course, if we go beyond the violet, there are in- 
visible rays, while i 
also dark rays, 


ives th t of | quartz lenses for ordinary photographic purposes or 
le ace Òt not. Recollect that pall ray of light you saw 
or p 


fluoresce on the screen is usefu oto ers 


low the red there are | When they are using a light such as we have in the 
whi ‘ 15 hace their indices of | electric light. You will see, then, from that, if the 


refraction, but I wish to show you the influence | electric arc light was usually employed, all those 


that the material of the prism itself has on the] rape which are cut off by 


dispersion of the visible 
18995 t ela It i tly h 

es of glass. is apparently homo 
Shon we pas li ht through it wè 
is anything but homogeneous; in other words, the 
different portions are 
different portions of the prism are all glass, as I 


e The substance of the Cantor Lectures delivered | reaches us. We therefore come to the concl 


before the Society of Arta 


I have here a | utilised by them, and, therefore, there would 
built up of six or seven different tri- | much power wasted. Now photographers, as a 

eous, but | rule, do not work with the electric 
find that it | sunlight ; we have seen that in the solar spectrum 


differently refractive. The | Cuts off none of the ultra-violet rays; 


e glass could not be 
be 80 


bt, but with 


en under conditions the glass rape 
e atmo- 
pam of the earth, or of the sun, or both, cuts off 


© extreme ultra-violet rays before the light 


On | inves 


that, so far as photographic work with sunlight is | kind. 


ohanges ana have said, but of different densities, and the denser | concerned, there would be no advantage in using 1 
of albumen. | the glass, ie 15 


quer lens over the ordinary photographic lens, 
ome years ago, Mr. Claudet made an agate lens, 
ash he 5 1 n him 
vantages over the ordinary photogra 

simply because he could utilise the altell n 
but I think you will see from this there is no advan- 
tage in using such a lens. Remember, however, if 
ou are photographing the spectrum of the electric 
light, or a eE lumin „, 

van in using quartz. We may use 
another definite chemical compound in the shay of 


Iceland spar. I have here a very beauti 
worked prism of Iceland „Which has a defnite 
composition of calcium carbon, and I dare my 


that we shall reach very nearly to the same rs 
limit as we did in the quartz experiment. I 
spar holds an intermediate position between quarts 
and glass. It was with such a prism as that that 
Dr. Froggins took his famous star spectra, and J 
thought it might interest you to throw one or two 
of these on the screen. They are very bat 
the definition is very beautiful. Many of the black 
lines in these tra indicate, probably, hydrogen. 
It remains to seen whether Dr., Huggins has 
attained any advantage in using Iceland spar 
instead of gims, for if the ultra-violet stellar light 
is absorbed, as with sunlight, no advantage would 
be ed. Imay mention that he gives the com- 
poran of the stars by reference to the spectral 
ines of well-known elements. One more is 
this: Would it be advantageous to a mirror 
instead of a lens? There is a great deal to be said 
about this, particularly in spectroscopy, where we 
have to examine everything minutely. The material 
we utilise most easily in the case of a mirror is 
silver: that is to say, we get a glass mirror, and 
silver it on the front surface. Now, the question 
is, does the silver reflect every ray in the same way 
that quartz would transmit it? Here I have a 
photograph which should give an answer to that 
question. The bottom half of the spectrum was 
taken as reflected from a quartz surface, the top 
half of the spectrum was reflected from a silver 
surface, and you will see that at one certain part 
of the latter the rays are very nearly absent, though 
beyond that again they are present. Where those 
rays are wanting is just at the end of the solar 
spectrum, and therefore, when using sunlight, it is 
no great 55 use a quartz reflector over & 
silver reflector. spectroscopy it is necessary to 
know exactly the qualities of all the substances 
with which you are dealing. One question in pho- 
tography and in 5 is, what width of alit 
you would use—what slice of light would you allow 
to pass through? Here, let me give you a demon- 
stration. In the centre of this b iso there is 8 
fine line of light, and there is a micrometer screw 
by which we can tell how many thousandths of an 
inch wide it is. As a rule, about ,},,in. is the 
dimension used for ordinary work. 1 have been 
referring to the photographs of two spectra on the 
same plate, and I must show you how it is managed. 
For this purpose, it is necessary to have an adjunct 
to the slit, and that is a shutter, which is able to cut 
off half the slit at one time, and afterwards leave 
that part open, and close the other half 
used. By this means we can get one spectrum 
adjacent to another. In comparing tra 
different metals with each other, we are able to tell 
whether we have any two lines coincident one 
the other. Photographic spectroscopy 
easiest thing in the world when you know how 
to do it, but it requires a deal of patience to 
learn every dodge. As a rule a photographer i8 
a patient man; indeed, there ought to be no 
class of — 5 he have more Patino re 
otogrs ers; hence spectroscopy should n 
110 t to them. Here is another piece of a 
which is very useful in the spectroscope. It is an 
apparatus by which you can take a great many 
peona on one plate. I need not enter into its 
etails; it is imply a dark slide, which by a rack 
and pinion motion can be raised, eo that the plate 
ives afresh surface at each exposure. The only 
ight accessible to the plate comes through an 
opening of about three-quarters of an inch wide, 
cut longitudinally in the shade. By this method we 
can get about sixteen different spectra of different 
materials on the same plate. Here is another piece 
of apparatus which is also useful in investigations 
with photography. It is a slide in which you can 
expose plates in different gases or liquids - that is to 
say, in water, in alcohol, in nitrogen, and 80 on. It 
is essentially a glass cell which slips into a dark 
slide especially adapted for it; on the top there ig 
an air-tight junction, which is screwed down, and 
there are two little tubes, through which you 
can fill the cell with gas or water, or whatever other 
material you wish to use. This is very useful in 
investigating the behaviour of different sensitive 
salts under different conditions of moisture, pressure, 
Co. This cell has been used in a great many 
hundred experiments, and I hope it will be used in 
a great many more. Those who are g in for 
spectroscopy should not be without such an 
apparatus as this, for I do not believe much real 
i igation can be done without something of the 
sensitive salt of silver acts differently 
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when isolated from its atmospheric surroundings, 
and the only way to ascertain how it does so is to 
expose it with other surroundings, and to differen- 
tiate the results one from another. There is no 
such thing as a perfect vacuum; you cannot sa 
you expose a plate in vacuo, and, for this reason, 
say you have to differentiate between the different 
a in which you 1 gees a plate, in order to get 
at the true result which would happen supposing 
yon could expose the plate in vacuo. You saw last 
e how you could combine a spectrum, by means 
of a lens, to form white light. Now, I want to 
show you that it is not impossible to develop a 
plate in white light. I a plate behind a 
negative to the electric light, and in the cell which 
is placed in the patch of white light is some 
developing solution (which is quite colourless). The 
pan is dipped into it. The image comes out into 
although exposed to white light, without fog, 
which was supposed to be an impossibility. I have 
another plate placed behind the same negative. I 
expose half of that plate for half a minute to the 
white light on the screen, and the other half to 
apparent darkness, but in the same position on the 
screen, for a couple of minutes. The plate on 
development shows that the half which was exposed 
to what was , presumably white light gives no image, 
while the half exposed in the dark shows a perfect 
pote: Idaresay many of you have guessed my 
ck, for it is merely a trick ; but for those who have 
not, 1 will show you how it is done. It is perfectly 
easy, by mixing two elements of light of different 
refrangibility, to produce a colour which, at all 
events, tc our eyes, is a white light. But you must 
not take it for granted that wherever you can see 
white light you can photograph with it, because it 
is quite possible you may not. It is only a trick, 
but some of these tricks bear fruit in a very 
practical manner. I will reform white light again, 
and we will examine it by means of the oolour- 
chart I showed you last time. You will see that 
when the red is placed in the white light there is 
blackness—no colour whatever—the yellow looks 
bright, as does the blue, all the other colours are 
gone except some few, which are of a nondescript 
colour. The meaning of it is this: we have simply 
acombination of yellow and blue, which gives us 
yall appearance 5 2 9 5 light. (The 4 55 and 
allow rays were shown co two 
Blits placed at the focussing lice d 3 
The blue has no power of acting on the iodide or 
ohloride of silver, neither has the yellow, and, 
therefore, the White light which is made by the 
combination of those two colours is powerless to 
act on films made of such materials as those. We 
can also produce a white light, practically, by a red 
and green, and if we examine this (which is a very 
good imitation of white light) in the same way, 
you will not see the whole series of colours in the 
colour chart any better than you did before. The 
red comes out perfectly, but the blue is no longer 
visible; the blue becomes n, and the violet 
becomes red; the yellow is also not intense. This 
is because we have only two colours present, viz., 
the red and the green. The apparent darkness to 
which we exposed the one-half of the plate was in 
reality the dark ultra-violet light, and I need say no 


more regarding that. I told you last time that this | in 


was a v interesting way of studying the 
spectrum. You see how, by combining two lights 
together, you may have a light which is perfectly 
safe for certain salts of silver. On the screen is the 
spectrum taken on the three ordinary salts of silver 
—chloride, iodide, and bromide. The iodide stops 
exactly at the violet. Below that light we have no 
action whatever, and we, therefore, may e an 
iodide plate with impunity to any rays below the 
the violet. A bromide plate, you see, is sensitive 
down as far as the yellow, and, therefore, it would 
be impossible to develop a bromide plate in such a 
light as Ishowed you just now, whereas iodide is 
Ponte y capable of being developed in such white 

ht ; the chloride again stopped nearly with 
the limits of violet, so that it wonid be safe to 
develop a chloride plate in such a light. 


LAYING OUT SHEET IRON AND 


BOILER WORK.’ 


RDINARILY, a boiler-maker can get al 

with a eee of the first four rules o 
arithmetic, but I would suggest that with these you 
acquire a thorough knowledge of square root, as 
this may be of some advantage to you at some time 
in bend practice. I have had occasion to know this 
to be true from my own experience. Ability to 
calculate in decimals is also of great importance, as 
will readily be seen on looking at the multiplication 
of fractions: as, for instance, let it be required to 
multiply 374 by 383. By the decimal method, these 
become 37°25, multiplied by 38:76, and the operation 
becomes one of simple multiplication. The calou- 
lation of the circumference from the diameter of 
a circle is one of the first, 


—— epee 
® Abridged from an article by G, MARSHALL 
dee 7 N 
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essential points in laying out work. In my own 
practice, I have followed the rule: As 7 is to 22, 
so is the diameter to the circumference.” In other 
words, three and one-seventh times the diameter 


are equal to the circumference. Example: 
Diameter, 42in. 
3} 
126 
6 


132 circumference. 


In the books usually sold as assistants to boiler- 
makers and others, the decimal 3:1416 is given, but 
the results are sọ near the 3} theory, and the latter 
is so much simples: that I have invariably used it. 
Taking the other as an example, we have 


3°1416 
Multiplied by diameter, 42 
62832 
125664 
Equal to 131-9472 . 
We here have a difference of 
428 523 6} 
10000 1000 100 


or a little over „th of an inch, and if you look on 
your rule for the last-named 

will be keener than mine if you find it. The rules 
given, no matter which you use, apply to the cir- 
cumference of a circle without earl thickness 
of plate. If you want to make a large and small 
course, such as boilers are usually made of, there 
would necessarily be quite a difference in the length 


between the inner and outer courses, and to get 


this you would add three thicknesses of plate to 
obtain the distance from centre to oentre of holes 
for the len of 


e course, making it, if of jin. 
plate, 132115. . three thicknesses to 
obtain the distance from centre to centre of holes in 
the small course, which would leave the latter 


131}in.—a difference of ljin. this case. In ,4in. 
iron I have allowed a difference of 2in. between the 
large and small courses, adding lin. for large and 
subtracting the same berg for small. pin. 
plate I allow six and a- icknesses, and vin. 
and over I allow seven thicknesses of plate between 
the large and small courses. In }in. iron, and 
under, six thicknesses are the standard used by me, 
and T have found good results from their use. 
These figuree do not make any allowance for laps, 


which must be added to the . given, as 
een the cen 


I have stated the distance only 
of holes. In single-riveted work, three times the 
diameter of rivet equals the distanos from centre to 
centre ; twice the thickness of plate is to 
equal the diameter of rivet; and one and one- half 
times the diameter of rivet is the lap, or distance 
from caulking edge to centre of hole. In the rule 
last given, twice the thickness of plate is 


nal 
supposed to equal diameter of rivet. In these days 


of heavy plate the diameter of rivet, if carried out 
this proportion, would, in many cases, prove 
injurious ; as, for ce, a ĝin. shell would re- 
quire a rivet lin. in diameter, and three diameters 
of that equals 4}in. between centres of rivets. I 
can fancy the smiles on some faces as they think of 
caulking that distance, and making tight work to 
carry & pressure of 150 pounds to the square inch. 
Tight work can and has been made by this method 


but the practice of engineers and boiler-makers at 


preson! to use smaller rivets and reduce the 
istance between centres, at the same time taking 
into consideration that 


holes the more the plate is weakened. While on 


the subject of calculation, I would also say that in 
Where 


figuring up the circumference by the 39 rule 
there is a fraction left, as, for instance, J of 44, 
which equals 65, my tice is to call the fraction 


ToL ich can be fuund on any rule, while the 


th of an inch is never met with on the 24in. rules 
used by boiler-makers. 


EVOLUTION IN THE VEGETABLE 


KINGDOM.* 


HE law of biologic evolution (for it is no longer 
rine ) be as fairly 


of the existing types has been 
w of phytogeny is abundantly 


A.M., in the American 


worked out. The 


„ By Lesrzs F. Wam, 
Naturalist, 


distance, your eyes 


the greater the number of 


537 


established b soontology and surprisingly oon · 
firmed by Le ra on ny: 

In the vegetable kingdom this last important 
class of evidence is almost wholly Wan ng, and 
palzontological evidefice, owing to the lower 

ts, is far complete and 


al. 
I in this article briefly to inquire 
what vegetable palsontology has to present in 
favour of evolution in plants. The subject may be 
considered under three somewhat distinct points 
eee the historical, the geological, and the 


tanical. 
. I. Historioal View. 


It is a common observation that botany is far 
behind zoology in supporting advanced biological 
theories. This is more strikingly true of the 
study of extinct than of that of living forms, for 
not only were the ancients wholly unacquainted 
with any form of . petrifaction, although 
familiar with fossil shells, taadi Spec and other 
animal remains, but when at last the era of science 
dawned toward the close of the eighteenth century 
Blumenbach had for many years been sg ae tne 
key-note of palwontological truth in the animal 
kingdom before Schlotheim took up the refrain in 
favour of plants. 

When we consider the 


the las 


the year 1804 appeared Baron von Schlotheim’s 
“ Flora der Vorwelt,“ as it is now universally 
quoted, although the author himself merely en- 
titled it a description of remarkable plant im- 

ons and pe ons—a contribution to the 
Ro of the former (or primeval) world.“ To us 
this seems modest enough, but, in view of the 
history of paleontology the second part of this 
title amounted to a bold declaration, and accord- 
ingly we find him defending it in his introduction 
by th 
en 


ese words: The petrifactions which so early 
gaged the attention of investigators, and which, 
without doubt, afforded one of the first incentives 
to the founding of mineral collections and to the 
earnest study of mineralogy and geology, have, as 
is well known, since Walch began to arrange theng 
systematically, been for a long time, as well 
as out of Germany, almost wholly neglected. 
They were content to them as incontestable 
proofs of the Deluge, which closed all further in- 
vestigation until they were at last compelled to 
lain their occurrence through other great 
mataral operations which hàd probably been goin 
on earlier and more universally than the floo 
described in the Bible, and influencing the forma- 
tion of the upper strata of the earth’s crust ; and 
more recent 8 and investigations ha ve 
even led us to the very probable supposition that 
they may be the remains of an earlier so-called 
pre-Adamitic creation, the originals of which ale 
now no longer to be found. * * In the con- 
tinued investigation of this subject this opinion 
with certain restrictions, has, in fact, gained a high 
degree of probability with the author of 16 
t work, so that he ventures to announce his 
treaties as a contribution to the flora of the ancient 
world (Vorwelt).“ Since its introduction by 
Schlotheim this expression, Flora der Vorwelt, 
has been applied to nearly all the German wor 
on fossil plants, and Beitrage zur Flora der 
Vorwelt ” still continue to appear. ; 

This work was followed, though sixteen years 
later, by his Petrefactenkunde,“ and also by 
Count Sternberg’s important attempt at a geog- 
nostico-botanical tation of the flora of the 
ancient world.” ese men were the pioneers of. 
he oie pabwontology. It was reserved for 
Adolphe Brongniart to become its true founder. 
Brongniart’s paper on tho classification and distri- 
bution of forall: lants, which was pee in the 
memoirs of the Paris useum of Natural History 
in 1822, showed that he had already been some 
time at work, and after six years of nearly com- 
plete silence he at length came forward, in 1828 
with his epoch-making works on the history of 
fossil plantsa—the ‘‘ Prodromss ” and the Histoire 
des Végétaux Fossils’”—which, taken together, as 
was the design, form the solid basis upon which 
the science has been erected. 

rp aarp fundamental conception was that 
fossil planta were none the less plants, and that so 
fast as they really became known they should be 
placed in their proper position in the vegetable 
series and made to form an integral part of the 
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science of botany. In his classification he therefore 
had due respect for the natural system as then 
understood, but he nevertheless felt that geognostic 
considerations must be taken into the account, and 
he saw with almost propone vision that in passing 
up through the geologic series higher and higher 
forms of vegetable life presented_ themselves 
Although unable to understand the d&mplete con- 
tinuity in the series, as modern evolution pestulates 
and although affected by the Cuvierian idea of 
successive destructions and re-creations, still he 
insisted that each successive creation was superior 
to the one it, had replaced, and that there had thus 
been, as it were, a steady progress from the lowest 
to the highest forms of vegetation. He divided the 
geologic series into four great periods, the first ez- 
tending through the Carboniferous and corre- 
sponding to the modern Palwozoic, the second em- 
bracing the Grès bigarré, or Buntersandstein, only, 
the third seeming to include the rest of the Trias, 
the Jurassic, and the Cretaceous, and the fourth 
completing the series. The table which he gives on 
p. 219 of the Prodrome“ is designed to show the 
evelopment of the higher types of vegetation in 
successively higher strata, and in discussing it he 
remarks that ‘‘in the first period there exist hardly 
anything but cryptogams, plants having a more 
simple structure than that of the following classes. 
In the second period the number of two 
following classes become proportionately greater. 
During the third period it is the gymposperms 
which specially predominate. This clasg of plants 
may bs considered intermediate between à hie crypto- 
gams and the true Filed ams (dicotyledons) 
which preponderate during the foutth period.” 
The words italicised in the liberal trinslation here 
made are scarcely less than a prophecy, and one 
whose fulfilment is only now being tArdily granted 
by systematic botanists. 

As the result of his prolonged studies, Brongniart 
finally arrived at the following rem kable clasei- 
fication of plants, as drawn up on hage 11 of the 
‘“‘Prodome”’ and repeated on pag 20 of the 
Histoire: —I. Agams. II. Cellular Xyptegams. 
III. Vascular eryptogams. IV. Gymmespermous 
phanerogams. V. Monocotyledonous adgiosper- 
mous phanerogams. VI. Dicotyledonous‘engio- 
spermous phanerogams. 

Inu the present state of botanical science Brong- 
niart's agams would probably all be relegated 
to his second group, or cellular cryptogams, but in 
other respects this classification is pre-eminently 
sound, aud seems likely to be vindicated by the 
future progress of science. 

It will thus be seen that Brongniart founded the 
science of vegetable pa'moutology firmly upon the 
law of progressive development, and there can be 
little doubt that if his influence could have been 
felt by botanists as it was by vegetable palæ>nto- 

Ogists in general, botany might have advanced 
part passu with zoology. But Brongniart was far 
in advance of his time, and his views were destined 
to meet with violent opposition. His method was, 
with few exceptions, adopted by subsequent pala >- 
botanists, but never by botanists proper. 


(Zo be continued.) 


Science and Art Examinations, 1885.— 
The following are the successful candidates for 
Royal Exhibitions, National Scholarships, and Free 
Studentships in 1885 :— William Burton, 22, science 


teacher, nchester, National Scholarship ; Philip 
L. Gray, 19, istant master, Southampton, 
National Scholarship; Charles Lang, 22, engineer, 


Johnstone, N.B. National Scholarship; Thomas 
Clarkson, 20, engineer, Pendleton, Manchester, 
National Scholarship; Harry E. Hadley, 18, 
student, Worcester, Royal Exhibition; William 
Scudamore, 16, student, Northampton, National 
Scholarship ; Frederic W. Lanchester, 16, architect's 
assistant, Southampton, National Scholarship ; 
Thomas H. Holland, 16, student, Helston, National 
Scholarship; Harold E. Hay, 14, student, Man- 
chester, National Scholarship; William Blackmore, 
18, student, Sheffield, National Scholarship; Hugh 
O. Bennie, 20, engineer, Glasgow, Royal Exhibi- 
tion; William Kelsall, 17, student, Bradford, 
National Scholarship; Henry Sowerbutts, 17, 
student, Manchester, National Scholarship; 
Frederick Chattaway, 24, chemist, Birmingham, 
National Scholarship; James Young, 23, shoe- 
maker, Belfast, Royal Exhibition; Arthur J. 
Moulton, 20, engineer’s apprentice, Preston, Royal 
Exhibition; Harold O. Coote, 17, student, London, 
Royal Exhibition; Robert H. Unsworth, 20, 
engineer, Pendleton, Manchester, Royal Exhibi- 
tion ; Sidney H. Woolhouse, 16, student, Weaste, 
Manchester, Royal Exhibition; David Wilkinson, 
21, agent, Preston, Free Studentship; Henry P. 
Motteram, 19, student, Small Heath, Birmingham, 
Free Studentship; Albert E. Briscoe, 17, machinist, 
Birmingham, Free Studentship; Orlando J. Pree- 
ton, 16, student, Bristol, Free Studentehip ; James 
McKenzie, 20, engineer, Glasgow, Free tadent- 
ship; Philip C. Coultas, 18, student, Bristol, Free 
Studentship. 
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SCIENTIFIC NEWS. 


HE death is announced of Thomas Box, the 
author of, amongst others, those well-known 
works, A Practical Treatise on Heat,” and A 
Practical Treatise on Mill-Gearing, Wheels, 
Shafts, Riggers,” Kc. Mr. Box was, we believe, 
in his sixty-fifth year. 


Many will regret to hear of the death of the 
well-known antiquary, William John Thoma, 
F. S. A., at the age of 82. Mr. Thoms was well known 
in literary circles, and more widely by his work 
on the Longevity of Man.“ Within recent 
years he has seen reason to modify his opinion 
that cases of centenarianism are very rare, and 
many friends will regret that he did not live to 
refute his opinions in his own-pe 


In No. 2,676 of the Astronomische Nachnchten 


Dr. Lamb note of an investigation of the 
annu parallax of a small star in Draco, to 
which attention was attracted by its large proper 


motion. It is a double star, numbered 2,38 in 
Struve’s Catalogue, and its components have mag- 
nitudes, respectively, of 8:2 and 8:7. According 
to Dr. Lamb, the annual parallax of the principal 
star amounts to 34“. 


On any Tuesday, Thursday, or Saturday, until 
the end of September, those who have archæo- 
logical tastes may visit the rooms of the Royal 
Archseological Society, Oxford-mansions, Regent- 
circus, and see the large and interesting collec- 
tion of antiquities which Mr. W. M. Flinders 
Petrie has discovered and brought from Egypt— 
from the Nebireh mound, which is the site of 
the famous Greek city, Naucratis. 
foundry appears to have been discovered, and a 
number of tools of various kinds, besides that 
novelty in archeological finds — fishhooks. 
The iron foundry would appear to have been at 
work in the sixth century before Christ. 


A royal charter has been granted to the Bfito- 
mological Society of London, which was founded 
in 1833. , 


t is stated that Prof. Huxley, P.R.S., will 


contique to act as Dean of the Nor ool of 
Sciencè d. Royal Scho es, South Ken- 
sington, by special request. 


The Athencum says: —“ A good deal of sur- 
prise has been excited in the scientific world by 
the action of the Science and Art Department in 
relation to the chair of biology vacant at the 
School of Science at South Kensington, by Prof. 
Huxley’s resignation. This professorship was 
recentls put on a firm footing by a Treasury 
minute, and, being worth £800 a year, might be 
considered one of the few prizes open to biologists. 
The Treasury minute, too, in fixing the salary, 
spoke of tho desirability of encouraging original 
research ; but such encouragement as this chair 
gave has disappeared, for the appointment has 
been summarily suppressed. The salary of Mr. 
Howes, Prof. Huxley’s assistant, has been raised 
from £200 to £600 a year; but this is scarcely 
considered. compensation for the abolition of the 
professorship.” 


The report of Drs. Klein and Gibbes on the 
alleged discovery that cholera is due to Koch's 
comma bacillus will be withheld until the con- 
clusions of the committee appointed by the 
Secretary of State for India are also ready. 


The autumn meeting of the Iron and Steel In- 
stitute will be held at Glasgow from the lst to 
the 5th of September. The programme contains 
a series of ten papers bearing upon almost every 
subject of current interest to iron metallurgists, 
the more notable being on the “ Rise and Pro- 
gress of the Scotch Steel Trade,” by Mr. Riley, 
and on the “ Present Position and Prospects of 
Processes for the Recovery of Tar and Ammonia 
from Blast Furnaces,” by Mr. William Jones, 
both of Glasgow. A committee composed of 
over 200 gentlemen engaged more or less 
intimately in the manufacturing industries 
of the west of Scotland has been formed 
in Glasgow for the reception and enter- 
tainment of the Institute, and excursions have 
been arranged to all the leading works and 
places of interest in the neighbourhood during 
the five days of the meeting. The 4th of September 
is to be entirely devoted to an excursion to In- 
verary Castle, the Duke of Argyll’s seat, while 
on the following day an excursion will be made 
to the works of the Forth Bridge, which will 
terminate the week’s proceedings. 


M. Hippolyte Fontaine says he is quite con- 


n. 


An iron M 
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vinced that in the present state of knowledge 
regarding the construction of electrical es, 
it is practically impossible to transmit 100 h. p. 
with a single generator dynamo through a resist- 
ance of 100 ohms even for one hour. The Creil 


conditions laid down. They are as impossible to 
realise as would bea steam-engine working at a 
pressure of 500 atmospheres. 


S 
> 


7 


experiments of M. Marcel Deprez cannot, there- 
fore, in his opinion, be carried out under the 


The Rhode Island Electric Power Company, 
operating under the Daft system, are running a 
10 h.p. generator at Providence, und furnishing 
power for the forgès and atmospheric hammer in 
the engine works of the Harris-Corliss Company, 
the Rhode Island Printing Company, and the 
Hope Glasa-Cutting Works, and in each case 
giving absolute satisfaction. They are making 
preparations to put in a 50 h.p. generator. 


Prof. William A. Anthony, of Cornell Uni- 
versity, Ithaca, New York, constructed the 
largest galvanometer in the world. There are 
ircles, each two mètres in diameter. Dr. 
Guyter\and several electrical engineers are en- 
gaged in Nesting, by the aid of the galvanometer, 
M of the current of a powerful dynamo 


At the mating of the French Association held 
M. Chauveau said that there was 


Be an authority on pathogenic microbes. 
do/Mortillet discussed the question of tertiary 
may andi stated that the problem was not to dis- 
over thg prototype of existing man, but only an 
form—a predecessor of the man of 
To the question, Do there exist 
he tertiary strata objects which imply the 


‘existence of an intelligent being? M. de Mortillet 


replies in the affirmative. He declares that there 


is sufficient evidence to show that animals less 


intelligent than man, but more intelligent than 
existing apes, lived during the tertiary period. 
The anthropethique, or ape-man, was an ancestral 
form of historic man, whose skeleton has not yet 
been discovered. The a'most unanimous opinion 
of the meeting was that there can no longer be 
any doubt of the existence of ancestrel man in 
the tertiary period. 


Baron Leon de Lenval, of Nice, has offered a 
prize of 3,000 francs (£120) for the best easily- 
carried instrument for the improvement of hear- 
ing in cases of partial deafness. The instra- 
ment is to be constructed on the principle of the 
microphone, and must be completely finished and 
sent in before the end of 1887. The award will 
be made at the International Congress for 
Otology, held in September, 1888, at Brussels. 


Prof. Lustig, of Hanover, in the course of 
investigations having for their object the dis- 
covery of the pathogenic microbe of contagious 
pneumonia of bovine animals, has isolate , in 
pure cultures, four varieties. One is a bacillus 
that liquefies gelatine and forms at the con- 
fines of the liquefied area pulverulent masses of 
a whitish-grey colour. The liquefied gelatine 
varies in tint dependent upon the proportion 
in which the other varieties of microbes are pre- 
sent. The second microbe is a micrococcus 
which does not liquefy gelatine, and forms at 
tho surface a deposit something like the white 
of an egg in appearance; the gelatine is gra- 
dually absorbed as this cultivation pr 
The third is also a micrococcus, very like the 
preceding, only that it forms golden-coloured 
clusters. The fourth is micrococcal in form, 
and appears as coloured heaps of a yellowish- 
orange tint, having a waxy look on the sur- 
face of the gelatine. It does not liquefy the 
medium, and grows better on potatoes. 
oculations made on a heifer gave mostly nega- 
tive results. 


Artificial Honey.—One of the latest American 
novelties is artificial honey—that is, honey 
adulterated with a syrup manufactured from maize, 
the method being as yet a secret. Experiments on 
the subject show, however, that if wheat or maize 
e (not potato starch) be 5 —_ 
or any other powerful organic a syrup 

produced Which k a certain concentration, and 
after standing two or three weeks, exactly 

in taste and appearance an old honey. 


Tr 
ae 
or 
— ——— — 
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LETTERS TO THE EDITOR. 
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[ We do not hold ourselves responsible fr the opinion: o/ 
our . The Editor respectfully requests that al 
comm entoations should be drawn up as briefly as possible.) 

Al communications should be addressed to the Rprron o/ 
the Mon Mzonanio, 882, Strand, W.O. 

AN Oheques and Post-office Orders to be made payatic to 
J Pasenoas Epwanrove. 

„% In order to facilitate reference, eee 
spe iking of any letter previously inserted, wisi oblige by 
w ntioning the number sf the Letter, as well as the page on 
to Vick it appears. 

. “I would have everyone write what he knows, and as 
mach as heknows, but no more; and that not in this 
oaly, but in all other subjects: For such a may 
h know and experience ol the 


a id yet, to keep a clutter with this 
wil) and ket 


from whence great inconveniences derive 
— Montaigne’ s b. 


original.” 


— — 
DOUBLE STARS. 


124627. —CToups having prevailed for some 
time after Mr. Sadler's letter (24474, p. 488) was 
8 I have been unable to look again at the 

oable in Corona Borealis, and, when it cleared, 
the star was hidden before dark among the top 
branches of a tree whose trunk is only 13ft. from 
my telescope in a W.S.W. direction. I am in- 
clined, however, to believe it is no other than 
Z. 1959, though I cannot account for the difference 
in magnitude. My declination circle was right, but 
my reading was wrong. 
have looked at the stars Mr. Sadler kindly gave 
in the same letter, but in such conditionsof air that 
to obtain a disc I have had to reduce my aperture 
down to 6in., and even then the stars were far from 
being steady and clear; it is, therefore, with the 
greatest diffidence I give the following resulte 
which are the mean of three nights: B A.C. 695 
A.C. 17) Pot. = 260° 44 Cygni (A.C. 18) 300° 60 

yeni (OY. 426) 150° P xxi. 215 Cygni (B. 167) 
80° 75 Cygni (A.C. 20) 208°. I feel that to deal 
successfully with such stars very good air is abso- 
lutely necessary, especially when a reflecting tele- 
scope is used, as even then there is always, in a 
more or less marked degree, a certain measure of 
ecattered light around the minute central disc 
which must hide or extinguish such small stars as 
Struve’s llth mag. 1 hope Mr. Sadler will say as 
soon as possible how far I am wrong, as I intend to 
observe these stars aguin. 

Imay say I have given Mr. Burnham (letter 24591) 
the trouble of lockiog for the double iu Corona 
Borealis. He will see by a subsequent letter of 
mine that the first ponies given was wrong. What 
is the mag. of (3. 54 in L. scale? I find it easy, 
especially with high powers. 

August 14. O. M. Gaudibert. 


PLACES OF STARS — 36 OPHIUCHI— 
SIZE OF BEER AND MADLER’S 
TELESCOPE. 


(24628 J— TRE following are the places for 
January let, 1885, of the objects referred to by 
Mr. Ruthven (query 57186, page 507) :— 


H. M. 8. e ai 
T. Coronæ....15 54 41:6 + 26 14 48 (Greenwich 


3 
B. A C. 6624. 19 15 7˙3 +40 8 55 (B. A. C.) 
B. A. C. 7001. . 20 14 46 3 + 38 38 40 3 
B.A.C. 7219..20 43 23:6 + 46 6 27 i 
Z Neb. 6 ....18 6 313 + 6 49 42 (Schultz) 
H. 6122 ......19 16 447 — 18 13 8 (Œlitzen- 
Arg. 8) 
142. 9 21 47:0 — 12 22 16 (Schjeſlerup) 
1470 .. . . . 19 59 30:2 + 37 59 58 (Lalande) 
Birm. 658 . . . 23 65 239 + 69 42 55 (Eltzen- 


Arg. N.) 

I think myself it is a pity that the R. A.“s, 
in the fourth edition of“ Cel. Objects are not 
given to the nearest second of time, as they were in 
the third; or, at least, to the nearest tenth of a 
minute. The supposed variability of the com- 
ponents of 36 Ophiachi, alluded to by Mr. Numsen 
(letter 24492, page 518), rests only on the estimates 
of Smyth, which are utterly at variance with those 
of other observers (Herschel at the Cape, Dawes, 
&c.) at the same epochs. I regret to be obliged to 
contradict Mr. W. C. Rogers (letter 24596, page 
519) as to the aperture of the telescope mounted by 
W. Beer in his villa near Berlin, and which was 
85570 in making the drawings of Mars given 
in No. 191 of the Astronomische Nachrichten. It 
was a refractor of 3}in. aperture, not 3in., and of 
Ain. focus, mounted equatorially, and driven by 
clockwork er. 


ork. H. 


53 OPHIUCHI. 


[24629.]—As there has been some d- 
ence of late in “Oars” as to the stars visible in 
the field with 53 Ophiuchi, I send a rough sketch 


c. 0. 85. 


p 


ACCORDING 


of the field with a power of 100 on my 5} Calver. 
I may add that these are numbered according to 
their brightness; but there are a great number of 
smaller stars which can only be glimpsed in the 
field. I may also say that I have no means of 
determining the exact distances or positions. The 
sketch was made by eye alone, and, of course, at 
the telescope. My mirror is not in first-rate order, or 
I could possibly have steadily held others which 
were only glimpsed. 

Norwich, Aug. 12. Easy. 


36 OPHIUOEI. 


[24630 ] — WITH reference to Mr. Numsen’s 
remarks about 36 Ophiuchi (letter (24592), I quote 
the following from my little book (‘‘ Southern 
Stellar Objects“): Both yellow, and almost 
exactly equal. The f star, if anything, rather the 
brighter of the two. In the field n.p. is a 74m. or 
8m. star, to which I see a faint comes to the south, 
3m., 1875. Smyth says: The principal star is 
thought to be variable, though I have always seen 
it as now registered (44m., 64m.), and he calls 
the companion to 7}m. ‘a most minute comes,’ 
whose existence Sir John Herschel first pointed 
out to him. In a large field, with 36 Ophiuchi, is 
the star 30 Scorpii. Between the two, Smyth 
(Cel. Cycle) notes a 14m. star. Olose to the place 
indicated by Smyth (in a diagram) I see steadily 
1 a small star; other faint stars in the 

The above observations were made in Northern 
India. I think it very probable that one of the 
components of 36 is really variable. It will be 
seen that Mr. Numsen's observation differs from 
mine with regard to their relative brightness. 


THE DAYLIGHT OCOULTATION OF 
ALDEBARAN. 


[24631.]—I am very unwilling to enter into a 
controversy on scientific details; but Mr. Peek's 
letter of August 7th equites a reply, and with that 
I trust the correspondence on the subject may 


cease. 

Mr. Peek says he is aware that the times of 
immersion and emersion will vary percep any at 
places in different geographical positions,” and he 
adds, that it is this very difference in time from 
Greenwich, obtained by observation, which is so 
valuable to the traveller in enabling him to com- 
pute his longitude.” 

But Mr. Peek ought to be aware that the amount 
of this difference in time from Greenwich thus 
obtained from observation depends on two things, 
and not on one only. It depends, first, on the 
difference of longitude, we admit ; but it depends, 
secondly, on the difference of latitude as well. The 
difference of longitude and latitude between two 
places causes the moon to occupy a different posi- 
tion in reference to the star as seen from each 
place; and this difference (due to the moon’s 
parallax) causes also a difference in the times of 
immersion and emersion. Nothing but a separate 
calculation for each place can determine its amount, 
and to do this expeditiously is the object of the 
Pot ea Pi method of eclipses and occulta- 
tions which I have submitted to your readers. 


53 OPHIVCHI 


5 
22 
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* 
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If Mr. Peek is still unconvinced, I have done 
with him; but with reference to the last paragraph 
in his letter, allow me to say that though I do not 
lay claim to any very unusual acquaintance with the 
science of astronomy, this, at least, is one branch 
of it, in which I do claim to be thoroughly versed ; 
nor does this statement depend simply on my own 
ipse dixit. but my position in the mathematical 
tripos at Cambridge in 1848 in the opinion of most 
people would justify the assertion. 

James Pearson, M.A., F. R. A. S. 
Fleetwood Vicarage, Aug. 14. 


THE CASSEGRAIN. 


[24632.] —Inw thanking ‘‘ Orderic Vital” for his 
reply, I should like to carry the problem somewhat 
farther if he would deal with it in the manner sug- 
gested, the ultimate object being to obtain the 
equivalent Newtonian focus of any given Gregorian 
or Cassegrain. Let me put the matter in the shape 
of four propositions, so as to render my meaning 


1. If the solar foci of the two mirrors are known, 
the focus of the small mirror for the vergent rays 
from the great mirror can be directly determined. 

2. If the two mirrors are so matched as to be free 
from aberration for parane rays, they can only 
produce a perfect (stellar) image at the final focus 
when placed a certain definite distance apart. 

3. The distance apart of the mirrors being thus a 
fixed quantity, the position of the final focus will 
also be fixed 


4. The position of the final focus being fixed, the 
equivalent Newtonian focal length can be abso- 
lutely determined from the focal lengths and posi- 
tions of the mirrors and their foci. 

As regards proposition No. 2, the formules of 
“ Orderic Vital” and Dr. Royston-Pigott are 
rendered more complicated by the assumed vari- 
ability of the distance CE in Fig. 2, page 380, 
whereas, if I am not mistaken, no variation is possible 
when we are dealing with parallel rays and curves 
so matched as to be free from aberration. It would 
follow from this that Dr. R.-P.’s table giving the 
variation in position of flnal focus due to variations 
in the separation of the mirrors is only true for 
parallel rays when aberration is neglected ; but for 
near objects is approximately correct. I say ap- 
proximately, because it would seem that if the 
mirrors are figured so as to be true for the parallel 
rays of celestial objects, they cannot be true for the 
diverging rays from terrestrial ones; and though 
by varying their distance apart we may bring the 
rays more accurately into focus, we cannot, of 
course, alter the curves of the mirrors themselves 
to correct the aberration produced by this change 
in their relative positions. Coming to proposition 
No. 4, I showed in a former volume of the E. M.” 
that we could obtain the (approximate) equivalent 
Newtonian f. cal length by the formula there given 


—viz.: N= E (F + f + A), the positive sign 


being used for the Gregorian and the negative for 
the ain. In this F and f are the foci of the 
mirrors, and 4 the distance of the final focus 
behind the vertex of the large mirror. 

In these formuls (deduced from a diagram) the 
points C and E of Fig. 2 on p. 380 were taken as 
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coincident—that is to say, the difference between 
the solar focus and the focus for the vergent rays 
actually received by the small mirror was neglected. 
I presume, however, that by substituting the actual 
for the solar focus (as the f in the 
3 the result would be exact instead of ap- 


The several steps for n N would, there- 
fore, be as follows :—From F the solar foci, 
determine the focus of f for vergent rays ; call it 
f? for distinction. Then F + /' will be the distance 
apart of the mirrors. Having the distance of the 
mirrors apart, fix the position of the final focus by 
€ Orderic Vital's rule on p. 519. This poras being 
fixed, we also know its distance /\ behind the great 
mirror, and have, therefore, all the elements for de- 


termining N. 
In many this method of dealing with 
the problem seems simpler than the treatment of 


eithir“ Orderic Vital” or Dr. Royston-Pigott, and for 
a non-mathematician like myself would be easier to 
use in any given case. 

As to the two parabolic mirrors with foci coinci- 
dent, they would merely serve as light collectors, 
and not as image-formers; but we may g aep 
further. Suppose while the vertex of the 
mirrors remains in the same position relatively to 
tho one that its curve gradually changes from 
a parabola to an ellipse, then the infinite distance 
at which the parabolic curve would (theoretically 
form an image becomes continually reduced till 
the point is reached where the second focus of the 
ellipse is situated, which is conjugate to the focus 
that coincides with the focus of the large mirror, 
and at this point an image is formed free from 
aberration. 

But (and this is the point I am driving at) if 
such is the case, it is essential that one focus of the 
ellipse should coincide with the focus of the large 
mirror, a condition which Dr. Royston-Pigott 
. stated was non- essential. 

f course the distance from vertex of small 
mirror to the common focus of the two will not be 
the same as if the small mirror were subjected to 
parallel rays, and in that respect it differs from the 
parabolic small mirror first referred to. In this 
instance I use the Gregorian as an illustration; but, 
mutatis mutandis, the same reasoning would apply 
to a Cassegrain. A. 8. L. 


THIGH-BONE OF A SAURTLIAN—“ SAU - 
RIAN” WATER LIZARD, OR OROOO- 
DILE. 


[24633.]—Iw the Natural History Museum, South 

i n, there is a thigh-bone of crocodile 
(recent) not much larger than a goose leg bone, or 
as near 7in. long as may be seen. is bone be- 
longed to a crocodile measuring 18ft. from nose to 
tail, and eeems out of all proportion for walking 
purposes, especially for turning round sharp cor- 
ners with so long a body, yet better adapted to 
propel through or under water. Now, in the same 
lass case is a fossil thigh-bone of a giant saurian 
rt. long, perhaps more, and thick in proportion. 
This belonged to a fearful creation 216ft. in length. 
Where is the thoroughfare in London wide enough 
to allow this immense crocodile to turn down a side 
street? I suppose his mouth or jaw would be 30ft. 
long, and his girth 60ft. round ; and all this came 
out of an egg. Haeckel did not believe in a 
miraculous creation (special); but was not this 
saurian a distinct creation, now fortunately extinct 
as a dead leaf separated from the tree? What 
tree? The visible Universe. Haeckel took the 
envelope off Nature, and laid bare the secret of the 
continuation of Life (what I should term the origin 
of life) in a more certain manner than any other 
physiologist, for he went to the centre, the inside 


of the egg, to discover the reason why. 


In his diagram, he places the centre in a mass of 
protoplasm, not in the middle, but ina hemisphere 
or upper part; and in this centre in the process of 
evolution he finds a kernel, and in this kernel a 
seed, all of which presently resolve themselves into 
centres having kernels and seeds to develop, until 
the whole mass is filled to repletion, after which 
changes take place in the primary formation of 
bodies, which ultimately become changed into dif- 
ferent forms of vegetable and ani life. This 
appears to me most miraculous, for while the mass 
is sustaining iteelf by drawing in the outer sur- 
rounding substance, the centre is evolving from 
eee is thus the origin of life in the indi- 
vidual. 

I do not attempt to account for the great saurian’s 
thigh-bone, and neither do I think it necessary to 
knowledge to study these alone, because the truth 
is more likely to be found in minutiæ. Perfection 
is mado up of imperfections.” The largest skeleton 
I have any recollection of was that of a whale 
(rorqual), about forty years back, when I took 300 

in and out of its vertebrate form. The 

heard of it was its sale to a Russian, who 

took it home with him. By way of contrast, a 

skeleton oi a mouse was perched bythe side of one 
0 


There are still some large fish (cetacei) left, and bright objects Jupiter, Aroturus, &o.— there is a 


little minnows as well, who to live as in 
antediluvial times, when some of the cave men 
carved their likeness on horns, teeth, Co. Were 
they white or black men, or when did they begin to 
change colour? Fiddler. 


SULPHATE OF SODA IN DANIELL’S 
BATTERY. 


24634.]J—Ix the letter which 977 did me the 
favour of inserting last week on this subject, I see 
that I spoke of the transmission of molecules of 
SOs from the sulphate of copper to the zinc. Your 
chemical readers would at once perceive that I 
ought to have said SO,, this being the radical“ 
alike of sulphuric acid, H SO,, and of the three 
salts with which we are at present concerned, 
formed by substituting copper, zinc, and sodium 
respectively for the hydrogen of the acid. 
Perhaps my comparison of the strength of the 
current when the dilute acid and the sulphate of 
soda were respectively used was not quite con- 
clusive, as I used a galvanometer of high resistance. 


Abner B. Brown. 
Wadenhoe, Oundle. 


A OURIOUS STOVE. 
|24635.]—StrovE pipes of this description (letter 


) | 24604), are very common, not only in Switzerland, 


France. The form of 
according to the fancy of 
the workman and the s at disposal, the object 
being to economise fuel by securing as much 
heating surface as possible inside the room. The 
bends are made in a ingenious way; but 
though resembling at first sight the lobster- 
back.“ as stated, they are found on oloser in- 
specticn to differ widely from it, each quadrant 
consisting of a single piece of sheet iron, whereas 
the ‘‘ lobster-back’’ is made up of separate seg- 
ments seamed or soldered together. 

The annexed rough sketch shows one of these 


but also in Germany and 
the convolutions va 


bends in section, by which it will be seen that a 
length of pipe is drawn into this shape by means of 
a series of corrugations, which are wide and shal- 
low on the outside, but deep and narrow on the 
inner side of the bend. I have not been able to 
obtain bends of this make in England, the nearest 
thing to be had being the so-called ‘‘ circular 
stove-pipe elbow,” which is made in two pieces, 
and is in all respects inferior to those in question. 


There should, however, be no difficulty in obtain- | ra 


ing them from abroad, seeing that they are an 
article in common use, and, therefore, kept in 
stock by such houses as ordinarily deal in metal 
ware. I happened to be in Switzerland last week, 
and whilst looking over the premises of the well- 
known iron merchants, Rauch and Cie, at Fribourg, 
saw large quantities of these bends stacked in one 
of their warehouses. From memory I should say 
that the smallest was about 10c.m., or nearly 4in., 
though smaller sizes than this are frequently seen 
in use in connection with rain-water pipes, &o. 

At the Paris Exhibition of 1878 numerous 
specimens of pipe bends made in this way, out of 
iron, zinc, and copper, from lgiu. diameter and up- 
warde. were shown by various makers in classes 27 
and 43. R. T. Lewis. 


AN ADJUSTABLE OBJEOT-GLASS FOR |? 


TELESOOPES.—II. 


[24636.]—In the telescope spoken of in the last 
letter on the subject, the aperture is 34in., and the 
focal Jength about 44. On trial, however, I find 
that on ordinary nights the best aperture is 3in. I 
had supposed that as the spherical aberration might 
be so very accurately corrected by adjustment of 
the distance between the lenses, we might usea 
larger aperture. But, as Prismatique ” suggested 
at the time, although we may by this method make 
the aberration to be absolutely zero for any pro- 
posed line of the spectrum, we cannot do so for all 
of them simultaneously (see note), so that in the 
correction for spherical aberration there will always 
be something analogous to the secondary spectrum 
in colour correction. And to this may be added 
that the lateral spherical aberration varies for a 
given value of f as the oube of the aperture, so 
that the necessarily uncorrected aberration increases 
rapidly as the aperture does. Henoe, we must look 
upon this part of the experiment as unsuccessful, 
in that it is not worth while to depart from the 
usual relation for the sake of any advantage that 
may be obtained on exceptional eveni 

oreover, there seems to be some other and less 
obvious cause, for, on looking with full a on 


small amount of glare or diffased light 
the object ; and this in ss cass cf aa oa coe 
to slightly im the definition, in that the 
diffused light which would arise from a given 
of it, if detached from the rest, spreads i 
over the surface of the whole, to the detriment of 


definition. 
But on contracting the a to 3in., the glare 
and the view 


above mentioned entirely di 
clearness of detail, 


of the moon, for N an 

was quite exquisite. e of Jupiter 
too, was very good. Saturn I have not seen ; bat 
‘t Prismatique tells me that when he was trying it 
the shadow of the rings on the planet was well seen, 
as also Ball’s division of the round. 

On Aug. 14 the evening was a little bazy, just 
such a one as is favourable to definition, and with 
full aperture the star discs were remarkably neat 
and well-defined, and the optical appendages gener- 
ally remarkably small. I hope on another occasion 
to say something of the performance on close 


doubles. 
Nork.— This may throw some light upon what 
Mr. Franke observes: that very large 
will not bear such deep N as mod 
ones will. For the circle of least spherical aberra- 
tion varying as , and in similar telescopes y 
ing as f, the circle varies as y, or, therefore, as 
S. Tai ths cams way the circle of chromatic aberra- 
tion varies as aperture, and, therefore, in similar 
telescopes it varies as their focal length. This 
being the case, then, with both aberrations, there 
will be an indistinctness preparen, in proportion to 
the magnifying powo fact, it is impossible to 
magnify without producing indistinctness, and 00 
the magnified object is never so distinct as the 
object itself. As for the reason why very small 


telescopes will not bear a high power, it appears to 
be an accident attaching to eac cular - 
ment. If I remember rightly, ‘ F. R. A. S.“ told us 


that opticians did not generally take near so much 
care in the making of terrestrial as they do for 
celestial instruments. Hence they have more im- 
perfections, and will not bear so 5 ;. 


W. 
(To be continued.) 


MICROSOOPIO. 


24637.]—It is very easy to make glass globules 
tot arsi it use of ordinary glass; Mr. Hooke's 
‘6 Venice glass is not at all essential. The difi- 
culty is in using them as microscopes; for, made in 
the manner described by F.R.A.8.” (of which I 
was previously aware), they are of such amall ocal 
length that the magnifying power is very great. I 
bave mounted some, varying from 1-80in. to 
1-100in. focal length, giving powers of 800 to 1,000 
sides the instrumental 
of focal adjustment for such small lenses e 
with what I arr | 

see wi 


But lenses by melting glass may be made to much 
better p oe more useful focal lengths—not 
globular—but double convex lenses, in the follow- 
ing manner, which, I believe, is new, or was © 
when I first made them, say 30 or 40 years ago. 
Take a bit of fine binding wire, iron (not brass of 
copper), make, by twisting it round a taper wire for 
mandrel, a nicely circular loop; flatten it so that 
the loop is all in one true plane. The loop may 
vary in diameter from any desired smallness up to 
in: (which is nearly the largest size my glass-melt- 
ing apparatus will conveniently manage). Place 
square piece of glass—thicker or thinner, according 
as it is desired to have a lens of more or less con- 
vexity, but | enough to completely cover the 
loop. Then, holding it in a suitable blowpipe plane 
(which should be a vertical, not a horizontal one), 
the glass assumes in melting a doubly-convex lenti- 
cular form. A form, moreover, in which the 
spherical aberration of a globule tends to be oor- 
rected, and a larger proportion of the field is flatter 
than it is with an ordinary double convex lens. 
What the exact curve mag be, I am not mathem 
tician enough to say. ‘‘ * suggests iteell. 
But the factors, gravity, the ‘ 
in its approach, still considerably distant from 
fluidity, with a tenden 
aggressively to the iron wire, are obscure, and wor 
said by a competent mathematician, of whom 
former. 7 uired, to be very complicated 
beyond hi tion. i 

Buoh lenses are made in a few minutes, and per- 
form most admirably when a suitable instrumental 
apparatus is used. Of such, I bave made perhap 
ARY or more different forms; and among them & 
very one which F. R. A. S.“ suggests as aD appi: 
cation to my V -microscope of a glass lens. 
not, by the way, at all pretend to have discovered 
the microscopic qualification of a water globale; 
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contradiction to the testimony of several Midland 

drivers with whom I have con on the subject, 

and all of whom 8 in the highest possible terms 

of the work done by these engines. To a certain 

extent I can confirm what they say, having several 
wn e89 


me of his address, it would give me pleasure to send | hour through the latter station and yard—was 
him some specimens of these melted glass lenses. done in 164 minutes, and the 16 miles from the 


could define the curvature whi under the cir- | in descen of 1 in 120 and 1 in 200, a mile | lately. The run from Leicester to London is av 1 
cumstances, the glass will assume, I should be was several run in slightly under 48 seconds, | trying, long run, and in the words of Mr. Foxwell, 
grateful for the information. equivalent to speeds of a little over 75 miles an | in his very interesting little book entitled Express 


J. Hippesley. hour, the two fastest miles being done in 472 
Stoneaston Park, Aug. 15. seconds each, or at the rate of about 76 miles an 


8 

; exciusive of engine an tender. I do not think 1 e.. 

THE MIDLAND 19in. CYLINDER can be wron in characterising this asaremarkable| Now I travelled on the 3rd August last by the 
j y | up day Scotch expres’ from Leicester to London ; 

the time taken was 119 minutes—an average of 60 

miles per hour. The train was an unusually heavy 

one, and the engine was No. 1675, the very one 

rane to so unfavourably by 4e Express in his 

etter. 

In the face of a fact like this it is difficult to 
believe that the performances of these agom can 
be 80 v unsatisfactory. I should much 
obliged i Macmuir would favour us with a 
few particulars of the new 9ft. engine rof 
in his reply in 67182. . W. Bims.. 

— 


Trains,“ *‘ the average of 47 miles per hour attain 
over these steep ups and downs by the Sootch 
express, with ita heavy train, is & first-rate per- 


ra 
© 
275 
2 


[24638.J—I ax soriy still to see unfavourable | < 

accounts of the new Mid ngines Wi gare k 

ein, eylinders. When I left England at the end of should mention that the down train was stopped by 

lat March, I hoped and believed that the little signal near Camden-road, therefore was 3} minutes 
«ns ps which a to have late in leaving Kentish Town ; it reached Kettering 


Ittended the introduction of these fine engines bad | half a minute oat 


ly. 
been surmounted. arded i It may be said that the trains were com tivel 
7775 pane s Ton t ea light; but, even 80, the 17 over such a heavy 
. e 


allegation bas been 
put forth that the 19in. engines were designed to 
run the Scotch expresses and to take twent 

th | coaches up the Desborough bank without a pilot. 
That may be so, and some colour is given to the 


[24641.]-—THE professional earnings of Mr. Bob 
Sawyer at Bath could have been put in a wina- 


for this purpose. Still I cannot understand why, glass and covered with a strawberry leaf. The 


rem express) was taken ul : 

by No. 1,675 the engine specially singl d out and in that case, they sho d have been given boilers s80 

denounced ‘aa inca able, Pad tat 85 load of 12 much smaller than the other express engines; for 

coaches was taken to Leicester, in spite, of rain, & 
an 


Hin rail, a fresh side wind, ex 
lowing at Market Harborough, in 3min. bsec. under 
time—i.e., in 2h. 3min. 5oseo. I gave the detail of 
the run. 

Now that did not look like failure. Nor do the 
two following rans with the fast Nottingham ex- 
presses between Kentish Town and Kettering, both 


however, on the other hand, these en ines were de- 
signed specially for the lighter and faster Notting- 
ham expresses on which they have hitherto been 
almost exclusively employed—then it might be that 
the emaller boiler with larger linders is intended 
85 A 


Ways :— 

by the compoun inle, as suggested some time Coal per 
Miles from No. 1.6 ago by Mr. Stretton. Thus regarded, the engines Number. Name. mile. Class. | 
St. Pancras. o. 1,668. 9 Coaches. would not be failures even if they could not run the Ib. | 


slow, but far heavier, Scotch expresses. Neverthe- 


1 Kentish Town (dep. „ less, 1 have shown already that they can kee time | ` : 
3 Finchley t 25 5 11235 wich twelve coaches, and even make up ß 31°50 ” 
7, | Hendon „%%% Ort Gs area 2191 (Snowdon . . . . 33.2 » 
12} | Elstree „ „„ 2A As I do not profess to champion these engines 871 Proserpine. . . . . 33° 2 5 
154 | Radlett „54 . 2.46 against others, but merely to record their actual 1170 Genes ee ” 
20 St. Albans p` 225 work—having been specially enadled to observe it 366 Wizard . . 38. wund 
24 Harpenden „ 2 . . 2.0 WT think it only right to add that while the down 366 |City of Chicago. 39. 6 Compound- 
5 Chiltern 99 1 12.69 ran with No. 1,668 is the best I registered, I have 310 Sarmatian eoeene 39 4 99 
9 Luton „ ee A had porera oqu: to that 0 Ne. 1 No. 7 some 

Le ve „ even quicker. Por example, WI o. 1.337, one 
371 Harlington z CE X 0 of the 18 in. cylinder 7tt. coupled (1,327 class), y| These two compounds are the only ones stationed 
40 Flitwic 5 1.111 have done the Kettering to Kentish Town journey at the London end, and work in the same link as 
414 Ampthill „ agaist 1.13} in 78 minutes, an with No. 1, 570, one of the the Precedents quoted above. The bulk of the 
49 Mile- Post fia, oases 1.1953, | 6ft- gin. coupled (1,562 class), in 78} minutes, as compounds are at Crewe; but I am told they work 

1.21 | against 79 minutes with No. 1,667. But in those | chiefly in a link by themselves, and therefore m- 


494 Bedford sees 8 


pass.) cases the trains were much lighter, being six 


official pamphlet descriptive of the L. and N.W- 


56 . |Sharnbrook St. 3 : coaches in the one case and seven in the other 1 seti] 
59 |Sharnbrook Summit 1.334 | while No. 1,667 had the 800 alo, with the down | exhibits were Exhibition we learn fue, ali, for 
62 |Irchester (ban) 0 train, No. 816, one of the 800 rebuilt class, took ten pounds were expressly designed,” inter alia, for 
651 Wellingborou gh, 1.384 coaches from Kentish Town to Kettering in 79 ** the greater economy inthe consumption of fuel. 

: minutes. I may add that No. 829 tdok a Scotch | Having regard to the figures quoted above, one 


684 Finedon 
694 Isham yy 25 * 
723 Kettering (arr. 


77 0 %% %% „ „%% 


would scarcely have thought it. Perhaps, though, 


express of sixteen coaches from Leicester to Kentish 
ena in | the kreii compounds are not such gluttons as “ Sar- 


Town (where it was etopped by signal) in 


matian. 
Whether, in point of logic, one would be justified 
in inferring that the other (small) compounds, 

‘nk as the London P 
and under similar conditions, would give equally 
deplorable results, need not now be gone into. 


No. 1,667. 10 Coaches. 
These are all very fine 


Kettering (dep.) 4.373 motive work. O. Rous-Marten, ¥.B.G.S. l i 
~ Isham (pass.) 4.42 Wellington, New Zealand. coal, oil, &., Sarmatian costs the company 
Finedon „ EEA 4.434 — between three and four abillings per 100 miles mare 
e , | , wey en ei oa Sean Heqoera amd at bane me = oa E 
Sharnb SA Sumai 7—*„ . | £493 deservedly praised. Twice within the last three In justice to the big P ompounda, it is only fair 
Oakle ummitt . 4504 months, at the same places. Aldersgate-street | to mention that they take aided, heavy trains 
88410 ja k 66265222466 6. 03 Station, and at the same time, about b or 5.30 p-. m., which otherwise might have to be divided and thus 
ren thill slac } 6 6 6 6% 5. 31 have these jaa which have been lauded to the save expense in irectly ° but this is accounted for 
eas „ .. 5 29 Lor the rest of the evening. Not having my memo. | A Precedent, under similar conditions, would do as 
Late ve My eeewwesees | D2OF book by me at prenen I cannot give the exact dates, | much as a big compound with ease 
Chilte 58ꝙ6%œru,a wees 5.28 but most proba ly some readers of the E. M a With reference to the letter of Express 
nd 5 et who travel into the City by the Great Northern and | (24618), I am quite aware that Mid. 1675 has failed 
St sa 5553 saal , Midier railway? must have been inconvenien witb the Scotch express. At first the slide bar was 
s 99 %% %% %%% . as we as m solr. be h 
Badi monim: BAD (ea mtkor paprat no en ear Bee too e une 
Hendon „» .... | 6.61 these was given in our pages. he first I believe | diferent kind of oil. Failures from such causes ag 
Finchley „ 544 to have been caused by a broken crank axle (as | these in no way affect my previous statement that 
Kentish Town (arı 8 I should be glad, alee, if some corre- | these engines ore, or will be amongst the finest 
5 arr.) 557 spondent could inform me why the North London | in the kingdom.” Their running is excellent; 1 


have averaged pearly 54 miles an hour between 

Kettering and Kentish Town with the Leeds 6x- 

ress, and 1675 has run the Scotchman from 

icester in two hours. Larger tenders are being 

built for them at Derby, and drivers will then be 
en 


are especially prominent in this, as they often start 
quite imperce tibly, and glide smoothly off; while 


than at present, without fear of scarcity of water. 


th made by the celebrated Leeds on the REA The coal consumption of 1667, 1665, and 1673 for 
f No The a was the last three months aver es 261b. per mile. 

an hour, including starting and stopping (24640.]—I OBSERVE with the remarks | engines which can run atsu high speeds and with 

i such a coal consumption, ve withstanding Midland 


contained in a letter in your t issue signed 
remarkable. The length of 68 miles from the 13 i 
vere 1 one 


gradient are not amonget the finest in the kingdom 
post was co à 
bour. This included the ascen the long 


hould like to know W t are. 
. August 17. Kappa.. 


542 


THE OOMPOUND LOCOMOTIVES. 


[24642.] -WB have been 
deal said abont the faults 
unds, stating their 
ran down hill freely at high speeds. 


inabili 
But I hardly think correspondents do these apr 
ears 


E seem to consider the 
taken to attain the present state of ection. 
In the design of the ordinary tw i 
there are numerous little details conducive to good 
working which can only be obtained by experience. 
Now in such a departure from the ordinary system 
as that made by Mr. Webb—there being hardly 
any angel page in this direction to guide him 
— ; g all things into consideration, he 
has produced a wonderful engine. I also have 
reason to believe that the Dreadnought class are in 
every way an improvement on the older ones, being 
able to run down hill freely, and, moreover, 
a moderate coal consumption. N 
point: I believe that the coal consumption on these 
engines depends a good deal on the drivers. For 
instanoe, only the other day I heard of one of these 
engines, whose name I could mention, in which the 
consumed was only 271b. per mile, whereas 
another engine of the same class, I was told, con- 
sumed 301b. per mile; both these engines were of 
the earlier type. 

One more point and I close. I noticethat all the 
correspondents talk about the L.N.W. compounds ; 
none ever discuss the merits of the 5 intro- 
duced by Mr. Worsdell on the Gt. tern Ry. 
Can any of our readers come forward and give us 
some information about these, as to what is their 
coal consumption, whether they run freely 


are 
troubled with excessive back or what ‘not ? 
Any details of running would be very interesting, I 
am sure. Adiabatio. 


L. & N.W. COMPOUNDS. 


[24643 .J—I was informed a few days ago that 
two drivers, who had spoken their minds in answer 
to inquiries respecting the above, had each been 


t back to shunting at Crewe, thus ving the 
statement made by f Kappa” in « Ours” of the 
st ult. 


W. H. 
[We trust our correspondent is mistaken. The 
heads of de ents of a great company like the 
London and North- Western Company would, we 
hope, hardly try to stifle free ussion in this 
way. Such attempts would be as futilo as they 
would be unworthy.— Ep.] 


TRAIN SPEEDS. 
24644.]}—Noricina D. A. P.'s“ interesting 


24582 respecting train s, I shall be 

if will kin y inform me w other it is correct 

at a train leaves Grantham about 4.17 p.m., and 

reaches Hing = cron in 8 1 which gives 
an average speed of over es our. This 

does not seem to have noticed in his tables ; but, 

if correct, must be the most remarkabl 


e run 
known. O. R. K. 


le 


THE BINEGAR ACOIDENT. 


[24645.]—On Friday, lst inst., a fatal collision 
occurred at Bine tation on the Somerset and 
Doreet Joint way. The line is single, with a 
a Ag double line at the station, and consequently 

og ints. The points and signals were inter- 
looked, but in order to make necessary alterations, 


approaching 

loop-line, eal caine into collision with a 
train. An inquest has been held, and a verdict of 
sa enn. ig returned the si $ 

In reading carefully over the report of the pro- 
ceedings, it will at once be noticed that most 
important information st to regulations for 
working points when interl g is out of order 
were not produced. 

It will be remembered that after the Desford 
Junction adcident, Major Marindin “ that 
he had stated in = por Spona vious accident 
that whenever the interlocking affecting a facing- 
point connection is out of order, a man should 
stationed actually at the points in order that he 
may keep the signalman informed of the position 
in which they are lying. He therefore urged the 
company to lose no time in issuing some regulations 
to insure the safe working of the traffic.” 

In pursuance of that recommendation, the Olear- 
ing House comes 3 Superin 1 drew gp 

regulations, w came into force on the 
Lat pa lines October, November, and December, 
1883, as mentioned (Vol. XXXVIII. p. 266). 

The Rule 1494 ado by the company’s parties 
to the Railway g System ssys: “ When the 
interlocking of any lever-frame, or any facing- 
point, bolt, or bar is out of order, or when any 
point or signal lever is defective, a com 


petent man 
must be s 


inted to act under the instructions of 


2 a ‘When there ae facing- points, 
-signalman m ore signalling 
a train forward, inform the alnas 


linder engine 


the position FI Urbanna, Virginia, August 1. 
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carried out, and a man a 
poina, the error would 
otected. 


to provide for 
actual mistak 
Taunton in 


The 


ing without 


instructions contained in the rules, 


fered with. 
Clement E. Stretton, O.B., 
Hon. Mem. A. S. Ry. Servants. 
Saxe-Coburg-street, Leicester, August 17. 


AN EASILY-MADE RAIN GAUGE. 


[24646.]— THE following account of an easily- 
constructed rain gauge may interest some of your 
who, like myself, are situated far out of 


hapa 
reach of mathematical instrument makers. 


427 * . 


tube and funnel (or receiver) are of tin, the re- 
ceiver being 6:4in. diameter, and the tube 2in. The 
float oonsists of a bottle carrying a very thin 
wooden index rod, graduated to inches and hun- 
dredths. The zero point is obtained by pouring 
water into the tube until the bottle just floats, 
and marking it on the scale on a level with the 


The receiver being 6 4in. diameter, has an area 
of 32:17 superficial inches. A cubic inch of water 
weighs 0:678 ounce; therefore, 32:17in. will 
weigh 18:59 ounces, and that weight of water 
poured into the tube represents lin. of rain on the 
ground. But to eliminate any inequalities that may 
exist in the diameter of the tube, I take only half 
this weight at once. Then each time this quantity 
of water is poured in, the index will rise above 
the guide A, an amount equal to jin. of rain on the 
ground ; the scale can be marked off accordingly, 
and subdivided into hundredths afterwards. I have 
obtained satisfactory results from an instru- 
ment of this ; it may be attached to a fenoe- 
poe or placed in any convenient situation out of 
of cattle or other animals. 
Williams. 


such points, and satisfy himself that they are open 


ae LNW. Ly signalman by mistake 
p 


largo coal consumption, and 


that the 
pulled over the wrong lever ; 


inted at the facing- 
ve instantly been 


V 
ety. e the 
and for that he will take his trial at 
ovember; but a much more serious 
the official who decided to 
ing out the 
, as it is now 
given in evidence, wsthout the signalman knowing 

t the safety of the interlocking had been inter- 


The following sketch is a vertical section; the 
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ABRONMAUTIOS. 


(24647.]—It is fortunate for Mr. Lancaster that 
he lives so far away as Chicago, as he thereby 
escapes some of the kicks that he would be in 
of receiving if he were in the neighbourhood of 
London. 

The various kinds of flight observable in nature 
m 8 summarise $ as oom Fop tbe slow 

ght, requiring great power ; 2nd, the more speedy 
flight, reaalne less power; 3rd, the still more 
speedy flight of the albatross, requiring no power 
except that of steering, but depending on upward 
currents above the waves to receive forward im- 

ulses ; and 4th, the perfect soaring flight, requir. 

g nemin wind nor power, but merely steering. 

ou say in your leader that Mr. Lancaster 

satisfied himself that the mathematics of the matter 
to destruction in the solvent of common sense.“ 
ow I beg to differ i» toto with this, and I say that 
it is entirely in acco with my views of the 
laws of nature that a bird, or a man, with acroplanes 
and steering apparatus, ly for and 
steered, should soar all day long without the 
exertion of any power whatever, except that of 


g. 
If 5 flight is at to bo ma slow!y, bee 
wer is required, an ower the 
cater muat bè tho power. 

I have been very much amused at the Inventions 
Exhibition. Juryman No. 1 and Juryman No.? 
looked at my model boiler. Iex it to Jury- 
man No. | in a few words, with the aid of my blue 
book, and I ventured to show No. 1 the modified 
form for sérial machines; No. 1 immediately went 
away as if he had been shot at, and No. 2 madea 
sneering remark and followed No. 1. 

There is a little corner in the East Avenue of the 
Exhibition devoted to Aéronautics, and your readers 
will find there a very neat model made and exhi- 
bited by Mr. 8. F. Pichler, in which the planes form 
the figure of 8 in a very ingenious manner. I was 
not there when the Jury came round, but I should 
have been glad of the opportunity, had it been 

ble, to observe the wpe Oe say that Mr. 
ichler’s device deserved some kind of medal, bat 
the intelligent J ary have thought otherwise. 

I must not troublo you with tho remarks of the 
public ; they are more fit for the pages of Punch. 

Thomas Moy. 


WHAT IS “OREATION ” ?—MYSTIFI- 
CATION—ALUMINIUM. 


[24648.]—In letter 24590, page 518) “F.R A 8.” 
declines to t creation? simply as a sufficient 
lanation of observed facta—otherwise iner- 
plicable—in the organic world, and deems it neces- 
sary to inquire further, What is the cause or 
operative agent in creation ?”’ For the scope and 
purposes of the acientist, I consider this is quite as 
unnecessary as to inquire, What is the cause or 
operative agent in gravitation ? 

“ F.R.A S.,“ however, seems conveniently to 
have overlooked the alternative which, in antici- 
pation of a Leg aio 4 ay 1 
offered to him (letter page , ‘' Why, 

a true scientist, should he hesitate to declare the 
insufficiency of natural selection per se to account 
for o ic nature as we find it? ” 

* Fo,” in letter 24589, page 502, enters & 

test against the “ inordinate use of abstruse 
e ? 


I sympathise with him so far, and am aware that 
many lecturers inflict on popular audiences terms 
and formule that are far bazena the comprehension 
of more than one or two of their hearers. While, 
however, d g such unnecessary ' 
it will be evident to Rho” that lecturers must 
explicit, and, to avoid misapprehension, must have 
recourse to technical terms or formule. He bimself 
affords an example of the necessity of this when be 
states that he would prefer the term en 
sulphate ” to the symbol, ‘‘CaSO,,” which is not 
cuprous, but ‘‘ cupric sul Ay 

fore now the price of metals, tage | that of 
copper, has been depreciated by reports of the di - 
co of new and economical methods of preparing 
aluminium, but in no instance have these reports 
been substantiated. The direction in which prac- 
tical men look most hopefully for economy is m 
the production of chesper sodium. Thus, in the 
process proposed by the late S. Gilchrist Thomas, 
the reduction of carbonate of soda is effected in 
cast-iron tubes or casings, with a thick internal 
lining of dolomite or magnesia. These are 


internally by reducing , which have been pre- 
viously superheated by being made to pass through 
QE regenerator. FH. B. J. 


GERMAN LATHE WITH TRAVERSING 
MANDREL. 


(24649.]— Our lathemen seem to be taking their 
summer holiday: but I hope to revive the subject 
by sending you the inclosed pho „ for 
I hope ou will find space. The 
8 mandrel is well known to us in 
and has been several times illustrated and 
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in these columns. The London pattern is also 
known. Here, however, we have something which 
will, I suspect, prove new to most of us. In this 
form the guide which steadies the mandrel and 
prevents it from traversing is semicircular ; and it 
is fixed to a slotted plate attached to the back of 
the headstock in such a way that it can be moved 
up and down a short distance by means of the 
handle seen projecting to the right in Fig. 1. 
Attached to the same frame is seen the fixed guide, 
with its six threads. This is the same as in the 
London pattern, except that it requires no eccentric 
to raise and lower it. Having chosen the required 
thread, fixed the screw-guide on the end of the 
mandrel, and turned the corresponding thread to 
the top of segment nut, all that is required to set 
the mandrel traversing is to throw over the handle ; 
this releases the mandrel by raising the semicircular 
stop-guide, and, at the same time, raises the guide- 
nut into contact with the guide-screw. 

The mandrel is bored up; but is rigs - at the 
end by the pin, which AA against the tail-pin. 
The fork which holds the tail-pin is hinged, to 
enable the ferrule guides to be changed. 

These are the lathes introduced to us by Mr. 
Wenham, for which I think we owe him our best 
thanks. They are to be advertised in the E.M.” 
by the London agent of Mr. Walz. The work- 
manship and design pleased me very much, and a 
very curious and novel arrangement is used for 
trueing the screw-guides when in position, which I 
mopa to introduce to your readers. 

e only objection I can see to the arrangement 
is the difficulty of fixing or “pel ing the spiral 
chuck to the tail end of the man seh, have been 
trying to contrive a plan of meeting this 2 

F. A. M. 


LATHEWORK AND OPTICAL INSTRU- 
MENTS. 


(24650.]—MysELFr, and many amateurs who pos- 
sess lathes, are anxious to be able to fit up various 
optical apparatus and instruments, say, telescope, 
microscope, and the various accessories connected 
therewith, and we shall be extremely thankful if 
some one of your numerous contributors will givea 
short series of articles explaining the lathework 
and tools used in connection with the construction 
of these instruments, as the mechanical work con- 
nected with ove equally applies to the rest. Ihope 


some one versed in this line will intimate his 
readiness to help us. 
August 17. An Amateur. 


GRINDING TOOLS FOR HAYDON’S 
OUITER-BAR. 


24651.J—In answer to “J D.'s” letter, No. 

74, if he will look at Fig. 3, page 433, he will 
find a thick-dotted line marked O°. This is the 
horizontal diameter of the grindstone, and the line 
he mentions, marked 2 J“, joins it at that angle. 
All he has to do is to set this out with a protractor, 
or get the angle in any other way. This will give 
the height for grinding a tool thut has a plan angle 
of 80°, if cutting edges of 60° are wanted—that is, 
if the tool is wanted for iron; but if you want a 
cutting edge of 80°, the same tool must be ground 
at the line marked brass 80.” But, bear in mind, 
the figures on the grinding gauge refer to the plan 
angle of the tool, and not to the cutting edge pro- 
duced. All the heights marked iron“ for tools, 
with plan angles of 80, 90, 100, and 120, give the 
same cutting edges of 60°, although ground at 
different heights; but the tool must be held in one 
of Haydon’s cutter-bars, properly made—that is, 
pitched at an angle of 55°. ese remarks refer to 
all the other radiating lines. The horizontal lines 
are ruled parallel with the thick-dotted one, and 
are only for the purpose of conveniently marking 
the grinding gauge. The “x” “J. D.” cannot 


find does not refer to a letter, but to a cross on the 
planation will perhaps 


left side of A, Fig. 3. This ex 


* 
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make all clear. 
has just been set for height, of course it must be 


About advancing the tool as it 


horizontally, or the setting would be lost. By re- 
versing the tool in the holder, it is meant that it 
should be turned half round for the purpose of 
grinding the top face. 

The grinding angles are all from the tables left 
us by Prof. Willis. I have only adopted them to 
the pitch of Haydon’s cutter-bar, and I do not 
know enough of trigonometry to explain the 
principle. 

I trust ‘‘ J. D.“ will not give up at the difficulties 
to be found just at the first. They soon vanish, 
and his reward will be a tool that always turns off 
long, bright shavings; one made in a short time 
for any kind of metal; and one you know must be 
right, needing no water, except for the last cut, 
whenu it leaves a surface like silver, one that should 
be touched by neither file or sandpaper. I should 
be glad to draw a grindiug gauge on paper for 
„J. D.,“ if he likes to advertise Tis eS en or 
examine his holder if he has any doubts as to its 
being correctly made, or I would let him know the 
maker of mine. A. Atkinson. 


POWERS USED ON CERTAIN TELE- 
SCOPES. 


24652.]—I Hap intended peti to Mr. 
Sadler’s interesting letter (24532, p. 456) before 
this, but want of leisure has hitherto prevented my 
doing so. It struck me at the time of reading, how- 
ever, that the statements there made of the powers 


used by Struve and Burnham, the two observers | to 


who, of all others, have contributed the greatest 
quota of double star discoveries, were calculated to 
produce somewhat erroneous impressions. Durin 
an hour or two of leisure, I set myself the task o 
wading through the first half of Struve's Mensurz 


Micrometrico (as represented by Lord Lind-: 


say's S ), and the analysis made may 
perhaps interest Mr. Sadler and others. The first 
column gives the nominal powers; the second the 
co nding actual powers, as measured by L.; 
and the third the number of double stars examined 
with each. The Dorpat achromatic had an aper- 


ture of 97 in., and its focal length was about 14ft. 


Nominal powers. Actual powers. | No. of stars. 
140 133 2 
140-214 133-198 1 
214 198 7 
214-320 198-254 5 
320 254 683 
320-380 254 F 33 
320-480 254-420 416 
320-600 254-532 38 
380 7 2 
480 420 99 
480-540 420-? 3 
*540 ? 1 
480-600 420-532 86 
480-800 420-682 4 
480-1000 420-848 1 
600 532 13 
600-800 532-682 5 
600-1000 532-848 1 
1400 


The powers marked “ are not mentioned in the 
introduction. Thinking it possible that 380 was 
a misprint for 480, I referred to the Mens. 
Microm.”’ itself, but found that it was copied quite 
correctly, And 540 might be intended for the 532 ; 
but this is merely a suggestion. It will be seen by 
inspection of the above table how much, or, rather, 


how little, was done with 100 to the inch of aperture. | g 


Nearly 50 
measured wi 


r cent. (683) of the objects were 
a power of 254—26°5 to the inch 


1,065. 543 


And no less than 449 others, with powers of 254 to 
420, the maximum being 44 to the inch. Power 
682 was only used on nine objects, and 848 on two 
only, out of a total of 1,400. If even 90 to the 
inch is only ‘used on one object in 700, we may well 
leave still higher powers to the time when, as quaint 
old Kitchener says, “the atmosphere be removed, 
and the earth stands still.” 

And now for the Chicago refractor. Mr. Sadler 
says: — Most of the close pairs were measured by 
Mr. Burnham with the highest power, 925.” In 
this month's Observatory there is an article on 
+s ge v. Small Telescopes,” by Prof. G. W. 
Hough, where I read as follows : — 

In the climate of the United States the nights 
on which the highest powers may be used are rare. 
I presume three-fourths of all the observations by 
Mr. Burnbam and myself, with the Chicago re- 
fractor (18}in. aperture), were made with a mag= 
nifying power of 300, and the balance with higher 
powers up to 925.“ The italics are mine. In other 
words, 75 per cent. of the objects were examined 
with a power of 16:2 to the inch of aperture. More- 
over, the highest power here indicated is just 50 to 
the inch. d I think no one can say that either 
of the two fine telescopes (at Dorpat and Chicago) 
are imperfect specimens of the optical art. 

W. S. Franks. 


SAFETY BICYCLES. 


[24653.]—As an old rider who has tried nearly 
every form of bicycle and tricycle, I may answer 
your correspondent (letter 24609, p. 520). The 
geared machines with small drivers are, in my own 
experience, most unsatisfactory, unless the machine 
exactly fits the rider. I have tried them, and found 
er slight differences in machines by the tame 

er produce a most extraordinary difference 
both in comfort and speed, and I have no doubt 
whatever that if your correspondent will try several 
machines until he finds one which exactly suits him, 
he will settle down to this with the most perfect 
satisfaction. I am 6ft. high, 46 years old, and 
weigh 200lb., and with a 40in. Safety geared to 
56in. I can hold my own with most without effort, 
and can most riders on 50in. to 54in. ordinary 
bicycles. The presence or absence of jolting de- 
pends entirely on the length and proper stren 
of the seat spring. I can ride up any hill which I 
could surmount on any bicycle or tricycle I ever 
tried, and I leave the dust behind. The fault is not 
in the system, but in your correspondent’s machine. 
My own has ball bearings throughout, a very long 
and elastic seat spring, and one of the best 
suspension saddles, and for the first time in fifteen 
years I may say I am perfectly satisfied, and can 
ne on ordinary roads as fast as I care and dare 

o. 

Your correspondent had better make a change 
and not buy another before he has tried i 
thoroughly, and is perfectly satisfied both as to 
speed and comfort. T. F. 


E answer to letter (No. 1 
„ with reference to the = bicycles, I to 
send my experience; and as 1 have tried most 
machines, bone-shakers, bicycles, tricycles, &c., it 
may be of use to f.“ By his letter, it is evident 
that he is not satisfied with a Safety; but I can’t 
say that I agree with him. He says that there isa 
great strain on the wrists, and that the steering is 
hard. Here I in a measure agree with him. These 
machines are certainly more difficult to steer than 
an ordinary bicycle, thoygh you after atime get 
used tothem. He next states that he can’t get up 
a speed above nine miles an hour. I cannot under- 
stand this, for whatever faults can be found with 
the unfortunate Safeties, loss of s is not one of 
them. I have no difficulty in riding fourteen or 
fifteen miles an hour, and recently rode forty-five 
miles in three and a half hours. No rider on any 
kind of machine would, if he valued his tires, ride 
through newly-laid stones; but there is generall 
a path at the side which does for a bicycle, althoug 
useless for a tricycle. I have always found it 
impossible to go over the handles, except once, when 
a n drover caught my small wheel and lifted 
it up a wheel caught him in the face and 
knock him down). The vibration caused 
by the small wheel is considerable, especially 
in those machines in which the small wheel 
leads, but this is much reduced by a cradle 
spring and thick tires. I have never found the 
dust on the clothes worse than on a tricycle, 
although it is greater than on a bicycle, but it col- 
lects on the lower cog-wheel and in. You say 
that you cannot ride hills which you could on a 
tricycle, and that your machine is hard to drive. 
The machine which I am now riding, and to which 
all the above refers, is a Rudge” pattern, 40in. 
wheels geared to about 63in., with jin. tires. With 
this, although geared much higher than yours, I 
can ride almost any hill m easier than on a 
tricycle (the one I have at present is a Humber,” 

eared to 54in., and this, in my opinion, is far the 
best type of tricycle, excep very rough roads, 


t 
hen two-track machine s 
when SOA eed by NCI 
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a Facile for a short time, but did not care much 
for it. It is certainly very easy to drive, and the 
VVV 
an is qui e; but to go at any s 

vou have to treadle very fast, and the motion is 
very jerky. I have not tried the Xtra 
(Singer’s), but although its appearance is against 
it, se friends of mine very much in its 
favour. Ihave now and then borrowed a Safety 
with the small wheel in the front. On these it is 
quite impossible to take a header, as you are 
nearly half-way between the wheels. I can’t sa 
much either way about them from experience, as 
have not ridden 50 miles altogether ; but from what 
I hear, the Rover (Starley and Sutton) is one of 
the best. 

To sum up, I think that a Safety is superior toa 
tricycle for speed, and hill climbing, and ease of 
driving, and that they are quite as fast as an 
ordinary bicycle, although not so easy to steer or 
drive ; also that the vibration is ter than on 
either a bicycle or tricycle (except old rear-steerers). 
A well- e Safe ia aer then ier a bioyole or 
a tricycle, especially at night. I would not recom- 
mend one geared as high as mine, for, although I 
manage it all right, I have ridden for many years, 
and many who have tried my machine say it is 
geared too high for much hill work. 

I must apologise for the length of this letter; 
but it has taken up much more space than I ex- 
pected when I commenced. O. A. W. 


WATCHMAKERS’ QUERIES. 


[24655.]—I NoricED in your paper about a fort- 
ight ago a query with regard to the fitting of 
oe springs, signed Caribbean.“ This week 
I find the query answered in two different ways. 
The first letter is by “ 5 ” (67159), who 
answers the requirement sati to me. His 
method of selecting a balance spring is that which I 
ae have been accustomed to do—that is, if a 
watch requires a fresh balance spring I put one in 
that will stretch a trifle further out when the 
balance is ded from the spring. 

The next letter is by Peganredstuff (No. 
57159), and he commences by saying the number 
of beats per hour must first be ascertained—say 
(says he), for instance, it is 16,200; that would be 
nine beats or vibrations of balance in two seconds. 
I should like to know how the number of beats can 
be ascertained in the first plece. A watch may 
come to be repaired, and it, with the old spring in, 
may go at the rate of 20,200, and, if so, of what 
use is the old spring? It appears to me to be of no 
use in this case by Peganredstuff's way of 
reckoning. He further says, with regard to the test- 
ing ofa ce spring: Lay it on balance arma, 
verge upwards, and gently press collet down on it 
sufficient to hold spring.’’ We are agreeable so 
far. Then he says: Take hold of spring so many 
turns from outside coil as is right size. How can 
he tell that it is right size when the old spring is 
wrong altogether? What has he to go by? I should 
like ‘‘ Peganredstuff’’ to say. Further, ho says, 
hold it with the tweezers; ‘‘ with a touch set it 
vibrating and count.” Does he mean to say he is 
to count every action of that balance until it sto 
then calculate the number he has counted and the 
time it has taken him? He then finishes by saying 
peo any number of springs, and I believe 

, for you may try many an hour before you are 
satisfied, and when you have got it in the watoh 
you may be wrong after all. 

t t's method is far the wiser, so far 
as I can see. I should like a 5 
J. Brierley Delph. 


COMPARISON OF TIDES. 


[24656.]—Tux tides during the month of July 
have been more in accordance with the predictions 
than they have been for several months past, and 
the fact that the law of the “diurnal inequality ” 
has been correctly formulated has, in consequence, 
received ample verification. We simply challenge 
competition with any other tables extant, when 
paoa side by side with the Admiralty Tables for 

iverpool. © promoters of the method, of cal- 
culation, based on the Harmonio Analysis of the 
Tides, have been appealed to again and to 
Produce a sheet of predictions for an 
2 


become apparent. 
under these 
Ven, Jom d Bist the tides ag causally 

an st the are y 
diminishing in height, but the night-tides main- 
tain their superiority, and each is higher by a foot 
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than the preceding day tide, the summits of the 
tidal curves forming a zig-zag line which used to 
be excessively puzzling to early investigators, 
m aunty mere pee to 1 N 1 
ity demanded exp on, and an na- 
tion has been offered, which either is, oF le not, 
the correct one. No one as yet has ventured to 
assail, or even to criticise, the explanation which I 
have offered iu the method of computation offered 
RAe Admiralty. What is to be inferred from 
is circumstance I must leave to others to judge. 
James Pearson, M.A., F.B.A.8. 
Fleetwood Vicarage, Aug. 6. 


THE HISTORY OF THE TIDAL 
PROBLEN.— III. 


124657. — THE harmonio rage ben of the tides, 
which was introduced by Sir William Thomson, 
and was carried out into figures by Mr. E. Roberts, 
and which now is elaborated by means of a tide- 
predicting machine, produced by them jointly, 
demands only a few observations, and for 
reason, that the reports of the British Association 
dwell upon this method exclusively, and ap to 
take it for granted that any modification of what 
is called the equtlibrium theory, which shall extend 
its details, and bring it into nearer agreement with 
the facts of observation, is simply impossible.“ In 
fact, Sir William Thomaon has caused it to be set 
down in writing as his ultimate decis ion, that 
he did not think it would be advisable 
to print any tables regarding this subject 
which are founded on any method less compiete 
than that of the harmonic analysis employ by 
the British Association's Tidal Committee.” We 
can, therefore hardly expect any fresh prizes to be 


Calcula- | Observa- ; 
Date 11001. tion. Error. Barometer Wind. 
1886. ft. in. ft. in. in. 

July 1 25 4 25 2 — 2 30°1 W. 

24 1 24 0 — 1 30°1 W. 

2 25 0 24 9 — 3 30˙2 W. N. W. 

23 4 23 6 +1 30°2 

8 24 5 24 4 — 1 30˙2 N. N. E. 

22 9 22 9 0 30˙2 Calm. 

4 23 9 23 6 — 3 30˙2 W. 

22 1 21 11 — 2 30˙2 W. 

6 23 0 22 8 — 4 30:3 W. S. W. 

21 5 21 5 0 30°3 Calm. 

6 22 3 22 2 — 1 30˙3 S. W. 

20 11 21 2 + 3 30˙2 S. W. 

7 22 1 21 8 + 5 30°1 S. S. E. 

21 4 21 11 + 7 30°0 8.S.W. 

8 22 7 22 11 + 4 29°9 W.S.W. 

22 6 22 9 + 4 30°0 W.S.W. 

9 23 6 23 7 +1 30°1 S.W. to W. N. W 
24 0 24 2 + 2 30°1 S.W. 
10 24 10 24 10 0 30°1 S.S.W. 
25 9 25 7 — 2 30°1 N.N.W. 
11 26 6 26 3 — 3 30°0 S. S. W. 
27 3 27 2 1 30°1 Calm. 
12 27 8 27 3 — 5 30°1 N.E. 
28 3 28 2 — 1 30°1 Calm. 
13 28 2 28 2 0 30°1 W. 
14 28 9 28 6 — 3 30˙2 N. N. W. 
28 4 27 8 — 8 30:2 N. N. E. 
16 28 8 28 3 — 5 30˙ S. W. 
27 6 27 9 + 3 30°1 S.W. 
16 27 9 27 9 0 30°0 W.S.W. to W. 
26 5 26 5 0 30˙0 W. 
17 26 6 26 8 + 2 30˙0 W. 
25 3 25 2 — 1 29°9 W. 
18 25 0 25 0 0 29°8 S.S.W. 
23 8 24 0 + 4 29°7 S. S. W. 
19 23 5 23 9 ＋ 4 29:7 S. W. to W. N. W 
22 0 22 2 + 2 29:7 S. S. W. 
20 21 11 21 9 — 2 29°8 W. 
20 11 21 2 + 3 30°0 
21 21 1 21 0 — 1 30°2 W. N. W. 
‘ 21 0 21 0 0 30°3 Calm. 
22 21 2 20 10 — 4 30-4 N. N. W. to E.S.E 
21 6 21 5 — 2 30˙3 Variable. 
23 21 5 21 3 — 2 30°3 Calm. 
22 6 22 3 — 1 30°3 Calm. 
24 22 2 21 10 — 4 30°3 Calm. 

23 8 23 3 — 6 30:3 N. 

25 23 1 22 9 — 4 30°3 W. N. W. 

24 6 24 3. — 2 30:3 N.N.W. 

26 23 8 23 4 — 2 30˙4 W. N. W. 
25 2 25 0 — 2 30˙4 N. N. W. 

27 24 5 23 9 — 8 30°3 N.N.W. 

a 25 9 25 2 — 7 30°4 E. 

24 10 24 2 — 8 30˙4 E. 

29 26 4 25 5 —11 30˙4 E. S. E. 

25 2 24 6 - 9 30:4 E. 

30 26 7 25 7 —12 30°3 N.W. to E.N.E 

24 11 24 6 — 6 30°3 E.N.E. 

3l 26 2 25 6 — 8 30:3 S.E. 

24 7 24 6 — 2 30:3 S.E. 


Remarks. 


Moderate ; variable. 
Moderate. 

Fresh. 

Fresh to strong. 


Slight to fresh. 
Slight; cyclonic. 
Fresh 


Slight. 

Fresh to strong. 
Slight. 

Slight. 

Slight. p 
Slight; cyclonic. 
Slight. 

Fresh. 

Large anticyclone. 
Slight. 


| Slight. 


Sight. , 
Slight ; variable. 
Slight. 

Almost calm. 
Slight. 

Very slight. 
Strong. 


Fresh to strong. 
Strong. 

Strong. 

Fresh to strong. 
Moderate. 


offered for the best and most approved treatises o2 
the subject under that sanction. __ 
The principle of the method to which we are non 


alluding 


introduced by Laplace. What is called 8 


may be regarded as an extension of 


harmonic 


function is an expression of the form R cos. (5 fe 
and the successive values it assumes throughout 


its cycle of changes may 
contrivance. Suppose tw 
diameter (like the driviug- i 
with cranks attached to the centre 0 


engine), 


be shown by a very simple 
o wheels of the sm 
wheels of a locomotive 


each, of equal length, and parallel to each other, 
the extremities of these crauks being held together 


by means of a connecting rod. Then, 
the motion of a locomotive thus constructed, 
the wheels turn round, the oonnectin 
remain horizontal, but it will rise and f 


as is seen in 
When 


abors and 


2 


below the line joining their centres once in below 
revolution ; and its height above or depresia; : 


this line will be exactly R cos. è, w 
length of each crank and n the an 


ere R isthe 
velocity of 


rotation of the wheel—i.e., the angle throu 


this | each turns in a unit of time. 


h which 
The rise ad fall of 


this connecting rod, then, will teproni the rise 


fall of the sea during a tide, so 
fall depend on any one of the causes, 
many in number, by 


as that rise and 
o which 
the sum-total of which the 


whole tide is generated. I will add nothing mon 
in reference to this theory, except to a! 


although correct in principle, when oe 
cations due to the actual operati 
kept out of sight, it fails under the actu 
tions of the problem to serve as a basis 


assert & 
rtain modifi 
ons of nature 5 
for the 


accurate predictions required in tide-tables. 


The next and last attempt at a sol 


ution of the 


tidal problem to which I have to refer, is based on 
Sir John Lubbock's method; but is a revision and 


are 
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extension of that method. The difficulty which 
has beset every attempt to form tide tables which 
should serve the purposes of prediction, and be a 
sure guide to harbour masters und others employed 
in the docking of ships, has arisen from what is 
called the ‘‘ diurnal inequality of the tides, by 
the operation of which it comes to pass, that 
the tides are springing, for instance, their heigh 
not succeed each other by regular steps of elevation, 
but follow each other in a zig-zag fashion, the 
ht tides being at one season higher than the day 
es, and vice verså at another. Now, what is 
claimed is, that a complete explanation has been 
discovered, both of the cause and effect of this 
« diurnal inequality for the first time by this 
method, the proof being that tide tables, computed 
on the principles of this explanation, give results in 
exact accordance with observation. A refutation 
of this statement has been publicly challenged, but 
has never yet been successfully made, and the Ad- 
miralty tide tables for Paver port having for ten 
past been constructed by means of tables 
on this method, are allowed to be put in 
competition with any others by whomsoever de- 
and their correctness has never yet been 
in question. Itmay be that the method is 
considered undeserving of criticism, because not 
ht out under the gis of names renowned in the 
ific world; but all this display of haughtiness 
does not affect the fact of superiority ‘and 
truthfulness of its principles. The law of this 
46 diurnal inequality has been so often enunciated 
that it is unnecessary to repeat it, and, although 
the regulations of the Royal Astronomical Society 
forbid any discussion of the method in the pages of 
its Monthly Notices, forsooth because a similar 
communication has been made in the ENGLIeH 
MxchAxIC, yet Magna est veritas, et pre- 
valebit.” 
James Pearson, M.A., F. R. A. S. 
Fleetwood Vicarage, July 30. 


diagram given by Professor Greenhill in the Fro- 
ceedings of the R.A. Institution, Aug., 1884, p. 60. 
M. Krupp makes no reference to the results ob- 
tained by any prior experimenter. 

I desire to direct particular attention to the fact 
that an intermediate report of mine, dated J aly. 8, 
1879, was puntea and circulated in 1879 (84/B/2853), 
of which Í received 100 copies. That report gave 
coefficients extending from velocity 430 to 2,200ft. 
per second, or from velocity 131 to 685 métres ye 
second, while M. Krupp’s tables extend from velo- 
city 140 to 700 mètres per second. 

Having devoted much time and labour (1864- 
1880) in carrying out ballistic experiments at Wool- 
wich and Shoeburyness, I object to have results 
very similar to mine laid before the public as per- 
fectly independent discoveries. I have no claim to 
make to anything beyond what was contained in 
my reports to Government, and published before 
the experiments of M. Krupp are said to have been 


mude. 
„F. BaSHFORTH, 
“ Late Professor of Applied Mathematics to the 
Advanced Class of Royal Artillery 
Officers, Woolwich. 
% Minting Vicarage, Horncastle, Dec., 1884.“ 
And in another statement of the case we read :— 
“ Bashforth’s general tables connecting space 
time, and velocity of spherical and ogival-headed 
shot were derived from the results of more than 500 
rounds of 3, 6, 7, and Qin. shot fired at Shoebury- 
ness in 1867, 1868, 1878, 1879, and 1880. The 
satisfactory performance of these experiments in- 
volved the invention of a new Page oe specially 
adapted to the work to be done. Krupp’s tables 
made their W at Essen in 1881. And it is 
y 


stated that have been établi Pusine 
Krupp au commencement de l'année 1880 ” (p. 18). 
But no details of the 5 have been fur- 
nished. No information been given respecting 
the instruments used in making riments. 
No reference is made to any prior experimenter. 
The two tables of Krupp 1881 are precisely the 
same as those of Bashforth 1871, &c., except only 
that French replace English measures, and that a 
small reduction is made in the resistance of the air, 
which is such as might be expected from slightly 
improved steadiness, and a more acutely pointed 
form of shot. Krupp’s attention has already been 
called to this matter in Nature, No. 753, April 3, 
1884, p. 628. Krupp's publication is valuable as 
(1) confirming Bashforth’s previously published 
results, and g showing the strictly practical nature 
of Bashforth’s work originally undertaken in con- 
nection with the advanced class of Royal Artillery 
Officers, Woolwich.’ 

Now that the results of Bashforth’s experiments 
have come into general use in R.A. and Navy text- 
books, the late Government, through Lord 
Hartington, awarded him £2,000 in recognition of 
the value of his labours, which have been extended 
over 20 years. 

The mathematical investigations are of the 
very highest order of research. The results are 
throughout tested by the principles of interpolation 
and second and third differences—principles capable 
of detecting the slightest errors of observation or 


calculation. 
G. W. Boyston- Pigott. 


LEGAL REPLIES. 


24659.] — Wor — Dower — FREEHOLDS 
(57051).—The clause quoted by the querist from 
the purchase deed has nothing to do with his will. 
It is a clause commonly inserted in conveyances to 
‘ bar dower,” as the phrase is: that is, to prevent 
dower from attaching in the event of the purchaser 
dying intestate, when the widow would, in the ab- 
sence of this clause, as dower, be entitled to one- 
third of the property ; but when a will is made, as 


GERMAN GUNNERY. 


(24658.]—TueE high foot-second velocity reached 
by Herr Krupp’s guns is a fact patent to all 

urope. To uscertain the resistance of the air to 
the motion of shot at all practical velocities, is a 
problem that, up toa recent date, has baffled all 
55 rom Sir Isaac Newton downwards. 
Did the resistance of the air vary as the square or 
cube of the velocity, that is to say, was the re- 
sistance increased to four or eight times for 
doubling velocity ? 

To this task an Englishman, Professor Bashforth, 
devoted the cream of his life. Formerly a second 
wrangler in that splendid year when Neptune 

ms was senior, Bashforth, seizing the extra- 
e ee difficulties of the problem, 
with his own hands constructed a delicate 
chronograph, which we have minutely examined, 
capable of recording the hundred - thousandth 
part ofa time- second. Erecting 10 screens of thread- 
work, he superintended the discharge of 500 rounds 
of cannon shot, each of which, by electric action, 
recorded the precise instant of its passage through 
each screen, and at the same time a clock, beating 
half-seconds, dotted down the seconds of time. 
Microscopic examination of these electrical records 
published the exact epochs and diminishing velo- 
cities of the flying balis. As we have had the ad- 
vantage of witnessing the calculations by which 
from these data the history of the flight of the ball 
is determined, we are prepared to appreciate the 
enormous labour undertaken, spontaneously by 
Prof. Bashforth when tutor to the advanced artillery 
class at Woolwich. It is, therefore, utterly im- 
probable that Herr Krupp (whose mathematical 
acquirements are at least unknown) has calcu- 
lated a set of tables of metre-second velocities 
of cannon balls. But when we come to examine 


these German tables we find (with slight altera- : 
ons i ical les in this case, that overrides everything, and, as the 
A kur Ja e a e e querist here has made his will in his wife’s favour, 


bour by Mr. Bashforth. We need not | A.. 
wonder, then, that he feels aggrieved, and justly | Firing her all his perty, 5 aes pga bis ra 


9 -s eee this freehold would 
distributes the eee BE: session at his death, while its having been bought 
PROTEST. 


i the date of the will is altogether immaterial. 
T on Experiments made withthe Pahi | . n n 8 


forth Chronograph to Determine the Resistance of | INCOME Tax — P — RErugns 8 
the Air to the Motion of Projectiles 1865-1870,’ eet tia 
(84/B/1941), were published in 1870, and the final 
report on experiments 1878-1880 (84/B/2909), in 
1880, which contained coefficients of resistance for 
Ogival-headed shot for velocities between 100 and 
2,800ft. per second, or, between 30 and 853 metres 
per second, and two general tables connecting 
‘velocity (1) with time, and 9 space, 

In the following year M. Krupp published 
+ Table de Krupp pour le calcul dea Vitesses restantes 
horizontales et des durées de Trajet des Projectiles 
oblongs. Essen, 1881.“ 

“T tables of M. Krupp are the same in sub- 
stance as my general tables, substituting French 
for Soglish measures. They differ only in suppos- 
ing a slightly reduced resistance of the air due to a 
more acutely pointed shot, &c., to the extent shown 
im the acoompanving diagram,“ or, in a similar 


o The diagram is too large to reproduce satisfactorily. 


s. 100), it is sel pens A 
on 


y case 
may make a separate 

maang profits is where he 
seeks to claim exemption. If in this business 
each does really only earn an income below 
£150, he must make a separate return and de- 


* 


olaration to that effect, and for this purpose he had 


better apply to his collector for the proper forms. 
But the law is as plain as possible, that except 


when claiming exemption no partner can make a 
separate return ; but the return must be made and 
stated jointly. The Income Tax Acts are very 
hard reading, and very confusing. For this reason 
I have mu in recommending a little 
book just published by Stevens and Sons, Chan- 
cery-lane, at 7s. 6d., and called A Guide to the 
Income Tax Acts, for the Use of the Engliab 
Income Tax Payer,” by Mr. Ellis, solicitor, w 

I have found handy as a help throngh the bewilder- 
ing mazes of the Statutes themselves. 


money Was 
clear 8 the sale, if not, indeed, an actual 


again, 
e the amount of which will partly depend 
upon the rise or fall in the value of the land. As 
this is often regulated by 
VVV 

may n reciated. ere was 

any agreement that ash. a covenant should be 
i in the purchase deed, then the querist 
would be bound thereby, but not otherwise. 

Fred. Wetherfield, Solicitor. 

2, Gresham- buildings, Guildhall, London. 


ORGAN DESIGNING. 


[24660.]— Ir you will allow me, Mr. Editor, I 
should like to supplement m remarks on the above, 
which appeared on July 31, by an illustration, con- 
sisting of a specification of the chief, or great 


manual, of a first-class instrument. Compass, 
CC—C?, 61 notes. 

1. Double open metal, 16ft.and 8ft. 122 pipes. 

2. Double stopt wood, 16ft. and 8ft. 122 „ 

3. F 61 „ 

4. 8 open metal. . 8ft. 61 „ 

5. Stopt wood, or gamba......8ff. 61 „ 

6. Octave open metal ........4f¢. 61 „ 

7. Stopt Wood... . 4ft. 61 ” 

8. Mixture, 8th, 12th, 16th ...... 183 ,, 

9. Furniture, 15th, 17th, 19th, 22nd, 

26th, 29th eee 8 889.2 0.8) 9058 366 99 


10. Harmonic mixture, beginning at 
8ft., containing Sft., 5%ft., 
4ft., and the whole harmonic 
series including the 7the, 
XIV. ranks @eesno0e2e00008686 854 95 
11, 12, and 13. Double trumpet, trumpet and 
clarion of 16ft., 8ft., and 4ft. 


The above contains three stops of 16ft., seven of 
8ft., five of 4ft., three of 2ft., one of 5ift., two of 
23 kt., besides fourteen ranks of chorus, making up 
what in a modern organ would amount to twenty- 
four stops. 

It will f be seen that the stops are not given use- 
less and ornamental names, such as clarabella,’’ 
‘Hohl Flöte,“ and so on, but are described as what 
they actually are; the scale, material, and pitch 
alone being written on the stop handle. The spe- 
cification contains, it will be seen, 13 stops instead 


of 24, the number of pipes being 2,135. 
The performer finds the same variety as if 8 
rank of pipes had its separate stop knob. No 


organist ever uses the doubles without the cor- 
responding unisons. The fifteenth is never used by 
i „nor the twelfth, and neither of them without 
the principal; so that in obeying the direction, 
‘‘ full to fifteenth,’’ only one knob to be drawn 
(No. 8) instead of three. 

I might have put the three reeds under the con- 
trol of one handle, for in such an instrument the 
would always be drawn together, as the solo 8 
would be found elsewhere ; but that would be too 
much of a shock to old-established prejudices. 

I now append the corresponding pedal :— 


Double open metal, 32ft. and 16ft. 
Bourdon ........ 32ft. and 16ft., or 16ft., 
; 103ft., 8ft. 


16ft. 


Open metal...... 
O wood (E 
Violone 
Octave metal .... 
Octave wood .... 
Mixture (KELSE EE Bd 
Sesquialtra....... 
Contra Bombarde 
11. Heavy Reed 
12. Li ht Reed 
13. ve Reed 


Here in 13 stops we find the same contents as 
ised in a pedal of 2 ene two of 32ft., 


comprised 
seven of 16ft., four of 8ft., two of 4ft., one 


107ft., öztt., and 23tt. 
No s micht 3 10th, 63ft., as it would 
never be drawn except with nearly a fall pedal. 
oha T. Lawrenoe, B.A. . 


8ft. 
Bft., 5aft., 4ft. 
att, 2ft., 2tt. 


CO QTD RGD O 


— 
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BXAMINATION OF MINERALS BEFORE THE BLOWPIPE.—IvV. Py = simpo 0 1 to ne an 1 

24661.]— Box] No. 16.— White, opaque, amorphous, glitterin i , | of what ‘‘creation”’ signifies, why, he 
hardian (penknife makes little wder, dul eaves ihe atea) ‘on surface) „ e enubbed as an unbeliever, or ignored as man not 
I. Powder in B acid. (1) Great effervescence forashort (1) Carbon dioxide. worthy a reply. Of course, the idea of creation 
time only (a) yellowing the green p.o. (2) Trans- (2) Probably a combination, or rather | 22 inſtio - omething out of nothing —is at present 

arent colourless balls, rapidly fusing into one conjunction, of calcium and barium. 


largely abandoned; but the logical consequenn 
arge one, not aa round, (ö) opaque hot; and quietly ignored —viz., that if all phenomena are 
evolving only a little opaline matter under treat- 


ment. 
II. Fragment of mineral at point of pyrocone. (1) (1) Barium. (2) Calcium. (3) Barium 
Yellow-green p-o. (2) Red orange p. o. in E P. (c) 3 9 ef inte 
(3) Fragment turns n where heated. but no proof of manganese here. 
ere can be no doubt about this mineral. 


Box No. 17.—White, semitranaparent, amorphous, 1 structure; soft, or very soft, crushes 


easily. 
I. Powder in B acid. (1) Red p.c. at bottom 975 bead. (I) Lithium or strontium. (2) Sulphuric 
(2) Great effervescence, green p.c. unchanged. anhydride (d). (3) Cannot be aluminium 
(3) Transp, fragments after long treatment, but silicate containing lithia or strontia 
one or two minute opaque balls. because the mineral is soft. 


only the change of matter in one state into another, 
i.e., a simple transformation, evolution“ is at 
once seen to be the proper name for sucha 

Of course, to postulate for creation and con- 
sequent ‘‘ Oreator sounds grander; but, to my 
mind, it simply substitutes a greater mystery for a 
smaller one. F. W. E. 


LANTERN SLIDES. 


[24663.]—I wīısu to ask the readers of the 
ENGLISH MECHANIC their opinion as to the desira- 
’ | bility or otherwise of having slides for the lantern 


II. Fragment in E.P. (1) Orange red p.o. | 1) Strontium. uniform in ire. f : F 
III. Added CoO. (1) No solution of cobalt borate: 05 No alkali (no lithia). In the first pao, it is practically imperative that 
IV. Powder fused with K,O (e) on Al plate, boiled, dried, (i) Strontium (the red p.c. showing it hey should all be of one height—3}in.—as otherwise 
and and 12 Bi 1 (1) The whole trans- cannot be lime). bar Ast 15 W e Peery 
a ittle grey opal t matter. i i even then there is a erence o 
paren (2) Be opalescent mettar. 758 little combined water. as to length or width, which is Sin. for the ordi- 


nary photographic slide, something under 4in. for 
the Benet photographic slide, and 4}in., which is 
the usual quarter-plate in photography. These 
three sizes exist commercially, but they are all 3}in. 
in height, and therefore will pase through the 
carriers with more or less difficulty with respect to 
registration on the screen. 

t is no use discussing the question of uniformi 
of length or width, for these slides exist in 
quantities that they must be dealt with as best 
the exhibitor can. Whatever the size of the glass, 
the pictures are all approximately the same size, 
somewhere about 3in. in diameter. It is more par- 
ticularly to uniformity of this measurement that I 
would draw attention and invite discussion. ; 

My plea is that, so long as the A area is fully lit 
all over by the condensers, and that the glasses do 
nct exceed 32 in. in height, the size and shape of the 


Box No. 18.—Nearly opaque, white, amorphous, hardish : little powder, but no steel left. 

I. Powder in B acid. 2 omentary rose p. c. from (l) Strontium or lithium. (2) Carbon 
bottom of bead. (2) reat but brief effervescence. dioxide. (3) Strontium, the borate of 
with pie facta? gorowong of green p.c. (3) which must have a higher sp. gr. 
Transparent balls, ger ones not quite round. than that of calcium. 

II. Fragment in E.P. (1) Beautiful orange-red mantle (1) Strontium. 
completely enveloping the blue pyrocone. 
at mineral is this? 


Box No. 19.— Pale- green (some Sraginenta violet) „ N but with apparently a cubic 
angle on one side — hardish. 

I. Powder in B acid. (1) Slight re -Orange p.c. from (1) Probably lime. 2 hlori 
bottom. (2) Great effervescence, with slight chok- a) fluorine. (3) Limes . baria a 
ing smell. (3) Transparent balle, larger ones quite strontia. 
round, giving off no opalescent matter under con- 

i ctinued treatment. j 

On copper wire with B acid. (1) No blue p.c. 1) No ine. 
III. Bead with fresh powder boiled in glass Palb with 0 rico 
drop of water. 5 Neck attacked. mask should be discretionary. I protest most 
What mineral is this ? strongly against the practice of masking all sorts of 
Box No. 20. Transparent, lamelar, amorphous, but cleaves in plates: soft. slides with uniform masks for the sake of unifor- 
I. Powder in B acid. (1) Great and long-continued (1) Sulphuric acid (confirm according to | mity of shape on the screen. This makes then 
effervescence, green p. c.; unchanged ; no smell. note (5) „E. M.,“ p. 390. (2) Lime lantern slides, but it prevents them from being 
(2) Transparent balls, larger ones quite round. (3) No magnesia. (4) No iron ` | lantern pictures. 
(3) Clear, hot. (4) Balls colourless when cold. ° Ihave long determined myself to compose my 
What mineral is this? pictures for the lantern, but have found it quite 
impossible to adhere to either the 3in. circle or din. 
Box No. 21.—Pale (apple) green, translucent, compact, amorphous ; soft (penknife leaves considerable | Cushion shape without, in many cases, spoiling the 
, , powder on surface). icture. 
I. Powder in B acid. (1) Considerable, slow (not lively) (I) Sulphuric or phosphoric acid. (2) j 


: Deer he I have also a unique oollection of negatives of 
effervescence, increasing with increased heat. Probably a phosphate, as sulphates the Congo river aud Central Africa sent me for 


(2) Only white opaque fragments after long never afford these streaks”? but | publication as lantern slides. These are pictures 
treatment, but evolving streaks of opalescent only generally diffased, ated, 58 carefully composed, and in many cases will nt 
matter, which render the whole bead opaline after escent matter. admit of the slightest curtailment of length so as to 


bring them in the uniform category of lantern 
slides. 1 could not attempt to do this even if! 
would, for though some might have a vast extent 
of sky printed in to fill up the frame, in others this 
treatment would be impracticable. They will have 
to be printed oblong, and must be shown so or not 
at all. I anticipate objections on the score of diffi- 
culty of register in dissolving with two lanterns. 
This I would venture to dispose of by saying that 
most people are heartily tired of dissolving views. 
I think, too, that this objection might be metm 
another way—by so arranging the dissolving 
, apparatus that the picture fades away into dark- 
What mineral is this? aaa betore tha oer ne commence © 8 : 
; ; ; i to learn, may have 
Notes.—a. This reaction constitutes another J. A “Mineralogist”? (who, I must admit. has en tone 8 it is a most bl ol 
sabi nt : ; agreeable wey 
d e between carbonates and sul- | made pretty fair . at these minerals hithorte) changing pictures Taù the screen. The same 
phates; bu i 1 from the latter lasting, | states, “ E. M.,” page 498, that he found strontium | principle is found in Edwards’ patent dissolver, 
a omy case, a east double as long as those from sulphate to afford precisely the same reactions in| Which works with a single lantern, the first picture 
bala setae uo 5 of the alkaline-earth | E acid as barite; but if he will be so good as to | fading away into darkness, from which the new 
nt balls anA T ar as I know, to speedily separate | analyse the former carefully over again, I think he | picture instantly appears. The form of dissolver 
to and bubbles under this treatment, like | will find the differences recorded here between | most suitable is that known as the cat’s eye; two 
the sulphates of barium and strontium. _ Nos. 14 and 17. angular apertures, hexagonal the best, the apices 
. This indicates that the specific gravity of tbe g. See note a, E. M.,“ page 431. being an angle of 90° and the lateral angles 135 
parce 3 the carbonate is greater than that J. See note e, E. M.” page 478. each. As the apertures pass over other each other 
9 i which form perfect larger sphericles; as, i. This operation is induced by the mineralogical | the picture gradually fades, but more from the 
"y 4 athe ok tho lag” &o. hese balls being knowledge that this mineral, here proved to be a| edges. This is a great advantage, for the spectator 
55 ban ugh the law of the cohesion of fluids, phosphate of calcium, generally contains chlorine [has completely forgotten, not only the shape of the 
ger ones of high sp. gr. are not round on account| or fluorine. icture just shown, but its position on the screen. 
9 e of een overcoming that of J. One bead ready for use may be kept months | Moreover, although with Edwards“ dissolver there 
co 1 1 the larger drops of mercury, | for this purpose on a roll of ordinary copper wire, is a slight interval of darkness, during which the 
BCA on a table, are not round, while the small provided the bead be previously tested BB. to see | slide is changed, the rest to the spectators eye 1 
we vid Ex M that it contains no chlorine, which is rapidly thus eo complete that not only is the darkness not per- 
J It ned neee, page 478, note (b). | driven off on account of its extreme volatility. ceived, but he is also quite unable to detect an error 


a time. 
II. Powder fused with K,O, boiled, dried, and treated (1) Calcium (probably) phosphat ` 
m > acid. (1) Whole powder white opaque nesium Werte i) Paes but elt 
, . ; clarifi i 
III. Dissolved these by cautious addition of K,O, and (1) Phosphoria an in Taree pano ; 
added potassium Pyrotungstate (g) in excess, under because part must have been re- 
H. P. (4). (I) A turquoise blue opaque bead. viously removed by fusion with alkali. 
IV. (i) Powder of mineral on the copper-wire B acid bead. (1) Chlorine as copper chloride, which has 
(J) (1) A brilliant but momentary cerulean, or a blue p.c. i 
T light Pis 0 5 
Powder of mineral with crystal of P acid, and dro 1 i 
of water heated in glass bulb. (1) No dulling of R 
the polished neck of bulb. 


d. It may be asked here, Is not this effervescence i i i the screen; ¥ 
due to 80,, not S808, as the latter is not known ere ee N eee pietures ‘can be 
(practically, until here produced) in the form of shown indiscriminately without the slightest in- 

P To this I reply it is ce ly not SO,, which WHAT IS OREATION F convenience or fatigue to the eyes of the spectators. 
a pungent smell, whereas this is odourless. [24662.]—Iw letter 24590 a Fellow of the I assume that 4in. condensers are used ; they are 


e. a is the chemical formula for potash, used R. A. S.,“ replying to “H. B. F.” re What is the standard size, and any lantern having 
for brevity’s sake, as before explained, for the or- Creation, puts the. whole matter in a nutshell most | ones is but a toy. This being allowed, the screen 
dinary posanum carbonate ; as, of course, potash beautifully. Darwin’s explanations and theories, png o such a size that it will take the whole of 
only 1 ae pa the CO, being volatil- | founded upon the work of a lifetime showing | the lighted by the condenser, then I contend 
“ned nearly filled my bottle with a pennyworth evolution, adaptation, natural and sexual selection, | that the 3 ht with advantage be made of 
obtained from a druggist here. It is tested (1) by | &c., all working together to bring about changes in | any size which would fall within such a circle. 
boiling in distilled water, when it ought to leave no| existing matter, are met by his o ponents simply ne word more as to light: There is no gree 


residue, (2) by giving a violet p.c. per se B B., (3) | with crude assertions—viz.. such phenomenon can- | mistake than to su that a denser slide is re- 
by not in the least altering the green p.c. of B acid not be explained, say, by natural election — ergo, | quired for limeli he than for oil light. A slide of 
(uo soda.) this, at all events, must be ascribed to “ creation.” | proper density will be equally effective with either 


e 


a landlord nor a tenant can obstruct or darken 

windows existing at the time of the demise without 
sup tred each other’s consent. II ancient lights are al 

i or e or new ones are added, they may be 

wholly obstructed, and a man is jue when 

i ly obs 


light, no matter what the size of the disc. Let me 


when shown by an oil lantern on a 6ft, diso will 


socket at one end of the lever to take ‘a movable 


slide which will not bear that test is inferior and handle for side-blower. Make the pedal-blowers 
i ith wheels under 


obstruoting new lights he unavoida 


comparatively worthless. George Smith. like those of a harmonium, wW ancient ones as we 1, From tbis it would seem 
26, Colebrooke-row, N., 11th Aug. feeders. To keep down. the height of the organ if the windows “ X. Y. Z.” wisbes to build against 
eS i i stopt diap. an have been in existence for twenty years he 


better not obstruct them u less he can prove they 
bave been enlarged within that period.— ZN 
SULPHAS. 


(66790.} — Limited Liability Company 
Q )—There have been many vague questions 
asked in the query columns of the E. . but 
4 Klinkerfues may fairly claim to have made the 
bighest F score with this query as to the 


dulciana bass project only an inc 
block, and support the pipe 

screwed on the back to slip on & cleat-hook on a 
wood rail fixed as necessity may require. Asan 


improvement, I would 8 gost, if you wish to have 
speaking 


VENTILATION OF COAL-MINES. 


124664.) — PERHAPS Col. Shakespeare will kindly 

give his views on the following points in connection 

with the opinions he has from time to time ex- 
on the above subject :— 

KORL what way does he suppose that the libera- 

tion of 50,000 cubic feet, say, per minute of com- 


the dulciana as & ront,” that all the 
other stops be inclose in a general swell, having 
Venetian shutters in front worked by a knee-swel 


reseed air expanding in volume to 200,000 cubic | lever. Let the bellows and feeders be if anything, | « ; ; : 

feet on liberation, would have the advantage of the le to supply full organ; — nate liability oampany. . WI. aa eee 

game volume of air per minute being drawn r wish to ad F. C. S., Analytical Chemist, Newcastle-on-Tyne. f 
Do not count time devoted 4 ’ 


through the workings of acolliery by means of a 
fan or furnace 

(2) The estimated horse-power that would be 
required to compress the above quantity of air, the 
approximate cost of the necessary plant, including 
the few miles of pipes to convey the air throughout 
the ramifications of the working, and the additional 
cost per ton of coal wrought which such a system 


[56888.]—Bicycle Turning.—I do not think 
that Essar ” quite understands me. In turning & 
corner the small wheel does not follow the lar 
one—I mean onthe same track. As soon as tne 
handle is turned, the vertical planes of the large 
wheel, and of the backbone and small wheel, are at 
an angle, the small wheel describing & smaller arc. 
The touching the ground only in points is gies 
2 
7 


measurement as time lost ; it will prove ultimately 
time saved. Herewith I give rough sketch of the 


STOP. BASS. 


OPEN DIAPASON 


GAMBA 


theory; in practice, owing to the welg 
elasticity of the tyres, and the uneven surfaces o 
the roads, the contact might be of jin. or ŝin. 


speare’s reply to the above questions. Lyons. 


August 11th. on a grass lawn, and locks the handle of his bicycle 
e will ind 


as far as it will go, and walks it round, b 
that the large wheel track forms a perfect circle, 
and the small wheel forms one also about 6in. 
within it, perfectly true to the same centre, without 
any signs of a drag.—J. R. I. 

(56923. — Bleaching Shellao.— While thanking 


„Nun. Dor.“ for his reply to my query as above, 
should like to say I have tried several times to 


REPLIES TO QUERIES. 


„ In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


arrangement of the sliders. I ought to say that I 
am supposing the key action to be by stickers, 
with back falls in a fan frame.—A. EVANS, Bank, 


156649.J— Extra Currents (U. A.), and Test- 
ing by Received Currents.—This query seem- 
ingly bas escaped “ Sigma’s ” notice, and having 


[56273.] Chemical Action in Leclanche.— 
The zino combines with the chlorine of the ammo- 
nium chloride, turning out the compound radical 
ammonium, and forming zinc chloride. The Am is 
transferred in the usual way tillit gets to the MnO;, 
here it decomposes into ammonia gas which dissolves 
in the water, and hydrogen which reduces the 
manganese dioxide. In one equation the action 
may be given Zo + 2AmCi + 2Mn0; = ZoCle + 
2NH, + H:O + Mn,0,.—W™ Joux Grey, F. C. S., 
Analytical Chemist, Newcastle - oii- Tyne. 


56518.J— Organ. Building. To % ANXIOUS.” 
— Having recently built myself a small organ (five 
stops on manual, and full octave pedal bourdon), I 
have pleasure in offering reply to the questions 
as far as I can, though should have preferred 
peeing r reply pts = = of w er experi- 
ence. For a five-stop organ 4 wo recommend i i “N 
or something of that kind, perbaps Nun. 

sit er i nE a stop; and add will set me right on this and other points in my 
ras 1 0. . (This means one more | query, or kindly set me right altogether by giving & 
oer knob in either of the above, because of the rocess with which I may be more success ul. I 
or Gar, knob, if seperate slide, eats placed regel e Tor making sealing wa (po mens 
soparately.) If a coupler is intended, the sound- colours), and should require it solid.— J. L. 
board must be Gin. longer if you carry out your 
intention regarding the 8ft. and 4ft. stops, so as to 
allow the extra 12 channels for the upper octave ; 
but having a 2ft. stop specified on the manual, I 
should only make the coupler for the 42 notes— 
2 C upwards. The speciflcation I suggest is 

us: — 


friend to set me right (he being dend), hence the 
query to the E. M.“ The process is similar 
tbat referred to in 991 of E. M.,“ and is as 
follows: Dissolve 141b. shellac in about 12 gallons 
t | boiling water containing 2ib. chloride of lime, stir 
| well, and let stand two or three days; then 

¢| 1 pint hydrochloric acid, strain through flannel, 
keeping stream of hot water running on it all the 
time; when well washed, take shellac out and pull 
on a hook until white and silvery, occasionally 
placing it in hot water to assist the operation. 

I have said, I have tried this process several times 
and failed. After reading the process referred to 
in 991, it occurred to me that perhaps the saccess 
of the whole thing lay in cementing the air-tight 
cover while hot.” I have not the least idea what 
„ any ordinary luting means. Should it be atty, 

or. 


N 
+ = 


contains twelve layers of thick copper gauze, sol- 

dered tight at the margins. I have been unable to 
oduce any explosion which will pass throu 

four thicknesses of copper ganze, and I believe the 


Open Diapason Metal 8ft. C. 42 pipes apparatus to be absolutely safe, with a very 

Stop Diap. Bass Wood 8ft.tone CC. 12 „ the battery current has just been broken, then the and unnecessary margin | of safety under any 
Stop Flute Wood Sft. tone C. 42 „ extra current travels in the direction of the arrows possible conditions. I will sit on any of my 
Duiciana Wood and Metal 8ft. CG. 54 „„ (M. The arrows are not intended to show the bat- | generators whilst ‘* Invicta or anyone oes 
Tan l TAR 115 95 8 42 „ i hen the bis peat to explode it.— TH FLETCHER. 

1 e . 64 „ in, i i 56950.]—Lead Burniag.—It is uite certain 
F a ; Mota 4S: CO. 64 » ae * Mr. Davies does not understand the 
To reduce it, omit gamba. In your query, merits of, as he sarcastically terms, our sı wonderful 
the duleiana 18 erroneously ed a 4it. machine.’ We have never pretended to say that 
stop. It is an 8ft. stop. If you wish to the flame given is superior to that given by the 


carry it through must of necessity destroy : : id. Al : 
i 95 make the bass of wood, coor description will be a ccept- machine made with spelter and acid. All we wish 


d 

stopped ; ecale, iin. by 2łin. for CC. These you rough sketch an : 
can 8 six at each end, using tubing to convey able. Testing by Kecer 
wind to them as well as to the treble pipes in the 

front. Plant the stop. diap. bass in a row On the 
soundboard at the back. Two at each end will 
stand on their own wind; the remainder to have 
grooves and tubing to supply them. I should say 
that with this arrangement it will be necessary to 
get a rollerboard action for six bass pipes, com- 


f : : oes yery well for shop work, and is used in almost 
sab ioc to meor 1 * 1 Pas: if not, | all chemical works. When we submitted our 
rist ae . give you exhibit at the Inventions to the jury we were 
ae T to show the flame to them. ay were perfectly 
(66768.)—Anocient Lights (U.Q.)—The follow- satisfied that the force of the flame was sufficient 
ing is from A Guide to the Law, by a Barrister ” : | to melt the solder and to- burn lead, for 3 


Ehe owner of perty is entitled to as much icht] we are happy to say we have been awar a 
fal perpendicularly on his te A* medal. We have written to Mr. Davies, if oon- 


fifteenth on the tre le end of soundboard. The 
front dulciana pipes may be cut at the back for 
the purpose you name. If the organ is for a small 
building, I ‘suggest the following scales :— Open 
disp. 2fin. 5 gab ohn: i in. 
enor G. Principal, 21in.; and fifteenth, Iz in. 
CC. Pressure 28 2 Sea 
tos well. I should er feeders hinged on 
che t of bellows- , 80 as to have 


man is 
ears to have any new windows obstructed Saturday next, when we trust we shall be able to 
by his neighbour b ing against them. Neither convince him the has been mistaken as to the 


E peg er ae AE 


— 
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merits of our apparatus.—Brices AND Co., 58 
Rokeby-street, Stratford, E. T 


[56956.]— Ball Bearings. — Mr. Hosken has 
probably failed to see the questions I put to him on 
. 481. Will you allow me to add another? which 
whether he ever calculated what a bioyole, with 
bearings two and a half diameters of the axle would 
be like? Mr. Hosken betrays more than he thinks 
when he asks why ‘‘ railway engineers don’t apply 
ball bearings to railway carriages’’? Let me have 
another question, and ask him Why they should? 
They know their business, and so do bicycle-makers. 
As an “engineer,” Mr. Hosken advises plain bear- 
ee ate ‘broad enough, with the patent needle 
lubricator.“ What is the patent needle 
lubricator? The patent ran out years ago, and 
nobody but Mr. Hosken would advise a needle 
lubricator for a bicycle or a cycle of any sort. 
However, I am still waiting for the name of one 
4 first-rate rider who is opposed to ball bearings. 


56956. — Ball Bearings.—As none of your 
correspondents seem to know why ball bearings are 
so satisfactory on cycles, and yet not applicable to 
other vehicles, I will endeavour to explain, the 
two wheels of a bicycle servingasan example. In 
the large wheel, the axle revolves and imparts a 
ro motion to the balls, slower or about the same 
rate that it revolves itself; in the small wheel, on the 
contrary, the balls are carried round the axle by 
the hubs, and do not rotate on their own axis, the 
same taking place with ordinary vehicles that have 
a fixed axle, the consequence being that where there 
is much weight the axle gets cut to destruction, the 
balls acting as so man ives; and most bicycle 
riders must have noticed that the big wheel runs 
much smoother and quieter than the small one. 
think Mr. Hosken said in a former letter that the 
balls grate and grind one another away. They 
would if packed in close together, as they used to be 
when first introduced ; but now they leave a space 
of about half a ball in each row, and some ers 
keep the balls apart by means of a perforated brass 
cage.— G. TOWNSHEND. 


[66957.)—Ball Bearings.—I have ridden 
bicycles with broad plain bearings made with the 

eatest care. They run nearly as easily as ball 
beatin gs when clean ; but they require adjusting 
often, and they grind away. In my experience 
good ball bearings in a bicycle will wear as many 
years as good plain, broad bearings will wear 
months. If Chas. Hosken will consider the size of 


ball bearings used to carry a rider of 160lb. weight, | P 


and calculate thesize required to carry a crank-shaft 
and fly-wheel of, say, 10 tons, he will know one 
reason way plain beariugs are used for machinery. 
If he will consider the action of grit on the two 
classes of bearings he will understand the other 
reason—i.e., that ball bearings will run when full 
of grit, and plain bearings will not. Ball bearings 

ind the F the grit grinds the plain 
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{56997.]—_Hydropathy.—As Quixote“ has 
not received any direct answer to his query, I will 
try tosupply him. In the first place, the cold-water 
cure is a thing of the past, and should not 
be recommended as a first step in the cure of any 
complaint ; such a course of mild treatment that will 
bring about the cure, and then your cold-water 
tonic, &c., if you like. The cold-water cure 
originated with Priessnitz, Germany, who per- 
formed some wonderful cures in some cases, but 
with some he made sad mistakes by not using a 
milder treatment. Dr. Wilson introduced it into 
England, but in a modified form, and it has now 
become a curative art. Should Quixote“ decide 
to go to an establishment, I would say by all means 
go; but I may tell him it is expensive—two to three 
deca a week for able treatment, and a week or 

's stay would really do but little for him. It 
ust amounts to this, temporary relief; but, accord- 
re to my 5 from four to six weeks to 

effect a cure. I was under treatment at Smedley’s, 
Matlock Bank, several months, and was a careful 
observer during that time. I have practised it as 
home treatment over twenty years, and although I 
had taken gallons of medicine before then, I can 
pro ise you I have taken very little since. I beg 
refer Quixote to some remarks in E. M.“ of 
January and February last, and if, according to my 
experience, I can give him any useful information, 
he is welcome to it, or any other reader. Of course 
this would take more space than could be reasonably 
asked for here, as I should require more particulars 
from him ; after that I would give him, out of a list 
of some two hundred, a course of baths suited to his 
complaint. This can only be done upon receiving 
careful peu and if he has a will he may 
pann ydropathy at home very successfully, and 
would willingly supply him from time to time 
with any information he may require. He willnow 
gee that he has begun the wrong way about, and if 
he choose to advertise his address I will put him 
right. But let it be borne in mind that anything I say 
is intended only for such that are ially or 
wholly without any knowledge of hydropathy. I 
have at length completed my improved HA, bath, 


which I have made mention of in these pages some 
months back. It is a complete success, 
willingly give description of it in Ours” if re- 
quested to do so.—A OKLEY MAN. 

eae —Vibration from Steam Hammers. 
—Stand of the bedsteads on thick blocks of 
valcanised rabber—bits of old valves will do. That 
is about the only thing : it will reduce the à 
but not eliminate it, because the whole ground 
5 the neighbourhood of steam hammers.— 

UN. DoR. 


[67002.]-— Voltaic Oell.—This querist will find 
what he wants by searching back numbers, and on 
page 182 Sigma explains the rationale. The 

uerist, however, will act wisely by using the 
Leclanche cell for his electric bells. — Nx. Dor. 


(57004.]}—Grinding Machine for Polishing 
Sheet Iron and Steel.—‘‘ Tool Maker ought to 
find no difficulty in buying emery wheels, and he 
can soon settle for himself what speed they ought 
to run at for polishing. I never knew there was 
any definite speed, but I sup the quicker the 
thing goes the sooner the work is done.— Essar. 


(57007.]—Fishing-rod Joints.—The best com- 


cition is no doubt marine glue, but probabil 
rout’s will answer. The best varnish E stowed 
copal.— Essar. 


[67016.|—Am-meter and Volt-meter.—This 
querist can find what he requires by looking up his 
back numbers.—Nun. Dor. 

[57028.]—Stamping in Relief.—‘ Inquirer,” 
for information on above, feels under deep obliga- 
tions to Os” for his very kind and lucid explana- 


tion, and, if not troubling him too much, Os po 
I | would still further kindly reply to two or three 


“ Stamper feels quite sure he could 
„ and gain considerable advan 

over his futare supplies, and feeling thereby 
deeply indebted to Os and the Editor for their 
great kindness. How is the lacquer for the tickets 
made? Does just hot enough to hold’’ mean to 
be held by the hand, or to hold the lacquer? Would 
the same press be likely to do for the tickets and 
for stationery, with a different die ?—No Sra. 


[57049.] — Gramme Dynamo. — To Mr 
Borrors.—In consideration of the peculiar shape 
of the fields, which necessitates the ring being 
flatter than usual, the ring would be better if made 
of such a diameter as just to revolve between the 
pole pieces without touching them. The pole 
ieces may approach to within 2in. of each other, 
and take the form of a letter C, thinning off some- 
what where they are nearest to one another. 
Greatly enhanced effects would be obtained if the 
pole pieces were deeply channelled, and the ring 
made in section like a letter Q, the rounded part 
running in the channel. At least 12 sections should 
be laid on the ring, the substance of which should 
be about $in., except at the cogs, where it should 
be about žia. thick.—S. BOTTONE. 


(57055.] Electric Bells in Series.—I am ex- 
perimenting in this direction, and if I succeed in 
making my bells ring properly (I believe I shall 
do 98 will send in an account of my plan.— 
ZINOI . 


[57072.]-—Biemens Alteneck Armature.— 
Will Mr. S. Bottone kindly explain the principle 
how the winding of the wire on the above-named 
affects or magnetises the core, and also the reason 
that the ends of the wire are so curiously joined to 
the commutator? Ihave traced them out in your 
sketch—viz.: 1 + 1l' to E +F,3+3 to B ＋ C, 
6 +5 to CT D, 7 7 to D E, 8 + 8toH +A; 
then 2 + 24 + 4" reem to be joined quite on a 
different ae unless there is some error in the 

ould this gentleman please give the full 
parion how to make an armature of this 
escription ?— A VERY OLD SUBSCBIBER. 


{67122.)—Problem.—I am sorry to see that in 
my reply to this last week I have altered the 
lettering of the diagram, not ane that, to save 
space, it had been turned on itsside. Ins there- 
fore, of ZCAB= CEF, I should have 
written Z ACB = Z AED =z, and for BO, the 
height on the wall, I should have written AB. The 
result remains unaffected.— W. A.S. 


(57124.]—Lifting Bar.—Work in dynamics (or 
kinetics in the new nomenclature) being the effect 
of the action of a continued force with (or having) 
a continued motion and being measured by the 
product of the force and the space through which 
the force moves, it is true that when the bar is 
simply supported in a horizontal position by the 
hand at one end of it (or at any other point) with- 
out motion, no work is being done. It is true 
that muscular force can be altogether exhausted 
without motion, and therefore out work. 
A man simply supporting a weight on his back 
without motion is not doing work according to the 
above-received definition of work. Without motion 
both the above cases belong to statics, for in both 
cases the muscular force employed only resists 
motion ; but in the ori case it uces motion 
in lifting the bar four feet and resists motion round 


and will | to kinetics and partly 


the centre of the and the case be 
niet statics.—J.8. G. * partly 


[57128.]—Storage Battery.—I fancy from what 
„% Werdna ’’ says in the last issue, ho is thinking of 
an accumulator of the Planté type when he mea 
tions a lead plate coiled up into a spiral. If he 
wishes to one of that the best way is to 

lay it out flat, and then 
CCC 
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not touch anyw 

left projecting at the end of each plate 

tion, and two sticks 

a bottom of the 
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ji 
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“ Electricity. BUR. 


e ee e e e 
than „ an am i 
wers to fit up with present tools. Supposing 


engine could be smaller. The churn could be driveo 
direct from the engine, causing less friction, and 
only one large pulley would be required to bring up 
the speed of the thresher. Scotch coals are 11s. per 
ton, cz ship. English slack 8s. per ton, bother- 
clusive of carting. Would o m gaten mi 
speak of be erful eno m 

suppose it is Ptantod ; then how could I make one 
for mye ? Would it not cost more than an engine 
and boiler? I have no doubt it would be very 
handy, and from what you say it would do well for 
driving my workshop appliances. Do you refer to 
helping me with this motor, or a steam-engine. I 
am greedy ob iged for the trouble you have taken, 
and shall be glad of any more help you can give me. 
Toon FARMER. 


67142.) — Planing Machines. — The 
Chi en whieh will work by treadle are er 
by Selig, Sonnenthal and Co. These machine 
appear to be the same as those patented in this 
country by M. Haas. They have two pinions, one 
for the cutting, and the other for the return motion. 
The pinions are wn in and out of gear by 
means calvary nape ppt To 0 
alternately in gear by means of a spring ; 
is made o slip about lin. to avoid a jolt. The 
laner being patented, W. Bundy cannot make it; 
but if a screw-driven machine will do, I can give 
you designs of my own, which, as far as I know, 
are not patented. Advertise address if you want 
them.—F. SHaKESPEAR, Dresden. 


(67164.)—Trigohometrical.— In 
panying diagram let A B represent the tower, 


accom: 
8 


O B 


OD the column. Draw CE 
it is evident that the angle CDA is an to the 
angle CAD = 30°. Therefore, AO = CD. Now, 
in the right-an led triangle A C E, since CAE = 
60° and.. AO B = 30°, therefore AC w= 2AE= 
OD = BE, and hence CD = IAB ix 108" 
72ft., the height required.—J. E. GOBR. 


[57159.]—Watch Query.—The cause of 555 
watch gaining may not be the „ but 1 
escapement, whi H this 
right, the spring is three or four sizes too strong: 
and must be changed. To find the diameter of tie 
spring, you must place it on the plate so that g 
centre of the spring is over the atafi-hole, a2, 
notice where it enter the hole in ` 

g over the staf, 


lto B D. The 


ley tweezers about where it has to be pinned in d | stove ; 


T 

10 make five vibrations in a second, or if a 16,200 train, | ve 

a, four and a half. If this does not suit you, write Thermo in every way.—J. 
2 again.—C. A. W. [57 

ay [57166] Model Well.—Probably the bend of | tax is 

xh the = per pipe goes through a water-tight hole in | parine 

tut the side of the cistern, 80 that when the water ris¢ ncome-tax ; 


a Borroxz.—All chat is required is a Wolt’s bottle, Editor mig 
„ in which are placed the necessaries for the | a recent work 


a to learn— viz. 
tian Handbook, 
tin 
a ivoting cylinder, 
ue oun i 
197 
U. i 
vůni a num 
ka SU he Ko 
ing 
so i runner 
ifn 38 
m. 
his roug 
t: generation of carbon dioxide (chalk and hydro- 
mau ebloric acid). The escaping 838 is led through | shoulder on the brass 
n 2 chloride of calcium tube to dry it. From thence | red : 
n k paseos into the retort, wherein is placed the | Turn thes 
n Phos horus which is to be redistilled. Heat is | the brass, 


ox But I think it is a case similar to what 


matically, and only require forcing. The smallest | f the mat 

child can work them with ease. — PUMP PATENT. State heth 
(57177.]—Soldering. -f you will kindly look | lever, or horizontal 

28 over the first and second articles on « Electrical | sions you wil 

a Instrument Making for Amateurs,” now appearing | send your 

91 in this paper, you will find full instructions under | height for 


ae the heading t: Soldering.’ — S. BOTTONE. 


8 inding Laminated Armature. | gauge h 
—To Mr. BOrroxE.— The projecting shaft throws | ings in 
the wire on each side of itself (i.e. the shaft). But | barrel, try w 
this is easily remedied by turning UP the two first, | The number 
84 


> AT 


` 
NX 


got Gy es 
J 


and two last laminated, as shown at Fig. 1, s0 that 
they act as supports to the displaced wire, as seen at 
Fig- 2.—S. BOTINE. 


[57181 N — Heating Greenhouse.—“‘ Thermo ”’ 
would no doubt succeed with a slow combustion 
stove; but great ater would, ge be 
j — 7 as, withou an evaporating pan Tor 
water, è air of the house would become far too 
dry for the Plants. Dust and smoke are also in- 

ble nuisances. ‘ Thermo”? would find one 


zin. out of water, is 
rion :—8 : 100 :: 


raise the balance. A slight movement of the hand | which the 
ce to vibrate up and down. If | house, 80 


* cause the balan i 
the watch has an 18,000 train the balance should | can be 
ry serviceable, and would 


a ce Os“ is wron 
his —— or žin., the thickness = 
r this is paid on the N 
‘ey above the hole the si hon bend is completely filed, the business, and 
5 is siphoned off to the level of the In the same way the 
T bottom of the siphon pipe within the cisterp, and | whole dividend of*® 
lam this takes place again when the cistern ig again | each shareholde 
An filled by the smaller supply pipe.— W. ScUDAMORE.| [57193.] 
lh!  {67170.] — Pure Phosphorus.—To Mr. | to y 


2 company, and 
EE 
ff.—A thorough reply 


can refer you to pye 

thickness of the ice.— 
3.\—Hydrostatics.—* n° weight of the 
the water displaced by it are eq 


of all material d volu A (or bulk) of the ice and of th 


93.]-— Balance S 
ber of small holes in 
these can be m 
It is better to file 
so that it come 


d it saves & lot 
errule on one e 

oints of the staff 
irst turn down & 


er which | gores. 


[57214.]-— Elect 
distance of the push from the bell. 


phosp 

lied to the retort, when the hosphorus volatilises 1; : 
gu SPRY 3 p it is nearly the right 
and is collected in the receiver under water.— | tain by placing the 1 


ryt 
va (57173.) —Easing Force Pump.—I suppose the poten 
is a lift and force of the usual | this is correct, t 
igi make. Now, the question here is the tremendously | nearly small enou 
ruil hard work expended in forcing or lifting the water ; | polish i i 
if in forcing, aD air-vessel will certainly improve it. | when it fits th 
experienced | pivot, usin 
„xy about 12 months ago. I made up and put down |a 
two pumps 2}in. bore to lift water 251t., and force it | through ; 


t on a brass runner and 
dge in which | stant 


size gong. 
d the bottom. | copper wire will su ce.—J. 


7215.I—Exper 


the same height and I assure you it was very h ferrule off and p 
y work indeed to lift the water, but not so to force it. | the top 
u 80 I made an alteration in the pumps, with the | When 
most astounding, results— namely, at of the | not be oiled.—C. A. W. 

—Watch Sprin 
ial dealer, and or 
er the spring is 


e same as you 


et the balance on: Pinions should 


uitable spring, 
be the wrong § 


—I suppose your | an 


(57222.) — 
2. A good three-wick paraffin 
Sciopticon principle, with Ain. cond 


bam this open 
admirably.—S. BOTTONE. 


The numbers on À 
you the strength.— C. A W 
etric Lamp.— You must test it. 


2. What size is it? 
th 


Wheatstone’s bri 


a fifteen 371 ohms, about 48 ohms.—S. 
« Plumber” can 
of his lamp by 
f a photometer 

. ca 


Northampton. 


po 

good cherry-re 
—_Case-harde 
to dull redness 


(57213.] -Hydr 
of the ice an 1 
volume, and as 
weight of Water, 


1 
t of ice of sp. gr · 92, and which 


W. ScuUDAMORE. 


ba x 0˙92 = b(x — 4) 


or— 0˙92* = v — ł 
0-08z = and 7 = 6˙25in., the 
J. E. GORE. 


to hold the depth of the displacement, then ( 
100, or 927 + 46 po &, 


fand | = 8 = 46, or v = 46 = 5'10m.— 

457213.) -Hydrostatics.— Let x 
ness of ice below water, and 4 = 
area of the sheet; then we have 
equation :— 


gigir Wee x? 
vs 46 + * 92 = & 
4 2 8 


ric Bell. —Depe 


as in a house, 81x turns on ea 
with one No. 
(57214.]—Blectric Bell.—Replyi 
Reader, I am afraid he will 
eak to do the required work, 


2 cell.—C. D. R. 


diam. co 


ull descriptio of such a One 
t year in 
ic Photographs.“ —8. BOTTONE. 
[57220.]—Batteries.— You must 
the experiment you wish to perform 
u going to use ihem for? Who 
d what form? Gravity cells shoul 
for testing, &. If you have procured 
9 purpose you have wasted your money.— 


e Photographie News, 


: Zn + 2CINH, = ZnCl; + 2 
kind In a battery of zinc in a solutio 
a to | chloride (NH, C), and : carbon ro 
has | cell, packed with oxide of mangan 
candle 20 ohms, action is somewhat different. C 
formed by the action of the Zn on the NH. Cl, th 
ted ammonium imme iately decom 
hydrogen and ammonia, the latter of whic 


dissolves in the solution, but escapes as & gas when 


through the porous cell and finds 
pice ra contact with the manganese oxide ; this oxi 
À inte % | hydrogen to water, being in the first instance re- 
and give it a | duced to sesquioxide, according to the equation: 


Zn + aCINH, + MnO, = ZnCl + 2N Hs 
a. 


ll them in a i * izai 
> The ultimate condition of the man anese oxide 18 
gal- ammoniac, not known.—J KEAN y 


Mn,0 


edi Google 


rr. 


found by the follo 
2328 g = 6fin.— 


[57213.] Hy drostatics.—Sitee {2 
is to sp. gr. of water as 92 is to 100, 
92-100ths of the thickness of ice would 
and 8-100ths above the surface of 

; the | Therefore, since 8-100ths of the thickness equal 


100 x 3 hin. „ ein. = 6'in. 


— — 
ee 
— — 
— 


Let b = breadth of 
‘eet of ice, and & = thickness. Then, 
floating body is equal to 
fluid displaced, we have— 


J. S. C. 


Tin. 
n 
But there is Hin. above water ; therefore, the 
thickness of ice is (5˙7 + °b) = 6˙2in.— H. 
57214.) Electric Bell.— 20z. No. 2 
loz. on each leg, would be ample for 50 
— ZINCI SULPHAS. 
nds upon the 


being only fein. 

A iah and vin. cores for the same 

ree layers on each core of No. 26 0. o. 
KEAN, Northampton. 


Lecture Illustrations. 1. Les. 
lantern, on the 
ensers. 3. Les; 


n of ammonic- 


hloride of zinc is 


s of contiguous 


A pears 
itself at last in 


, Northampton. 


(57224.] Prevention of Nois 
z. | make a wooden tray to hold 2in. or din 
f | and place the lathe standard on 
W. | which rested on top of said sa 

ieces must not touch any part of the tray itself.— 
ics.—As92 parts by weight A. 
ts of water are . 


e.—I should 


. wants to 
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have done this with a smith’s anvil on a floor over | a considerable stock of music in bands, I frequently 


a sitting room, and used the anvil constantly with- 
out any nuisance for years.—T. F. 


F of Noise.—If convenient 
e up the boards and put sawdust under the place 
where lathe stands. If this is not convenient, place 
the lathe upon two pieces of wood, with several 
thicknesses of stout felt under them; screw the 
wood to the floor. A thick piece of old carpet 
under all would also help. The wood floor must be 
covered to prevent vibration.— F. M. BEAR. 


[57229.|—Gold and the Mint.—There sre 
dozens of respectable silversmitha and melters in 
London and Birmingham to whom you can send 
your gold and have the full value returned without 
any risk. Have you no local man ?- C. D. R. 


[57230.]—Oardew’s Voltmeter.— This volt - 
meter should be connected as a shunt to the circuit, 
and it will then measure the difference of potentials 
at the point where it is connected; a table of the 
values of the readings in volts is supplied with the 
instrument. A push or switch is generally used, so 
that the voltmeter may only be connected when the 
reading is taken.—EUGENE Brown. 


[67231.)—A Six - footed Pig.— Not worth keep- 
ing, but if you intend doing so you can preserve 
them in 1 0 of wine in a g 
sealed.— * D. R. 


([67232.,;—_ Heating by Steam. — A. D.” can 
heat his building from his boiler quite easy with 
steam, but he cannot put the condensed steam back 
into the boiler—that is impossible; but he can put 
back the steam again after condensation has ceased, 
and it will work away without attention with 
from 10lb. of steam upwards. I would not advise 
bim to put the exhaust steam through, as it would 
choke his engine. I fitted up a worsted mill from the 
boiler and it wol ks splendidly, and is not the least 
troublesome ; so if A. D.” gives me his address in 
2 Address column I shall treat with him.— 
UBBY. 


[57235.]—Thermometer.—Yes ; a well-con- | th 


cted thermopile in ccnnection with a galvano- 
meter.—S. BOTTONE. 


[57236.]—Paste.—I find that a little borax, in 
powder, put into the paste during the procees of 
making it bas the property of preserving it as solid 
and good, although it be kept in an open jam jar 
for over a month, as it was on the day it was made. 
I also sometimes, for certain purposes, mix a little 
glue with it after having made it, which seems to 

crease its sticking powers.—A., Liverpool. 


[67238.—Vacuum Tube Rotator.—I know 
of an instrument which would suit W. P. W.,“ 
but it would be very troublesome to describe, and 
would take much space; but ift W. P. W.“ will 
advertise his address in this paper I will communi- 
cate with him.— ACCUMULATOR. 


[67289.]—Coil Regulator.—This has 
described several times. 
Reply 56033.—C. D. R. 


[57239.]—Ooil Regulator.—If “W. P. W.“ 
oroughly upset his nervous system fora 
few days let him take the shock from a }in. spark coil. 
He better make a new coil entirely for shocks 
and leave the iin. k as it is. He will find 
plenty of instructions in back numbers.— Zima SUL- 


been 
See No. 1,042, page 40, 


PHAS 
ee Musical Instruments 
—As asequence to my articles in this journal for 
August ist, 8th, and 22nd, 1884, On the Produc- 
tion of Tune Bands for Automatic Musical Instru- 
mente,’’ some explanation has been called for of 
the kind of instrument for which these music bands 
are adapted. As a description of mechanism, taken 
in a scientific sense, this is proper enoogh. The 
tone of the cross-examination that B.” subjects 
me to is more personal than practical; still, there 
is no reason why I should not reply. He first 
asks, ‘Is it practically successful? °’ Quite so; as 
may be judged from the gen er of its construc- 
on; it is a machine that will not wear, or get out 
of order by long use, and as by the control of 
quality of touch given by the striker or finger 
fece, and the command of expression, the per- 
Jormance was found to be in advance of anythin 
that had before been done in the way of a mechani- 
cal piano paer I secured it by patent, though 
my original object was to construct a machine for 
performing on the piano for my own use only, as a 


day (no special 
being allowed by the rules), so I did not feel in- 
clined to be at any trouble for the sake of picking 
up orders that could not be executed. Having now 


bottle hermetically D 


use the machine and display its performance to my 
friends or experts. Nor (as may be judged by my 
communications) do I wish to any difficulty 
in the way of constructive amateurs desirous of 
trying their skill in this direction; but I cannot 
engage to play to persons not introduced, who may 
desire to listen to music only out of mere curiosity. 
II B.” has any particular object in mind in which 
I can aid him, will he kindly write to me or adver- 
tise his address in these columns ?—F. H. WEN- 
HAM, 


(67242.]|— Portland Cement, ~ There is an ao- 
count of this substance in Wagner’s ‘‘ Chemical 
Tecbnology,“ which will, I think, suit the querist. 
— Wx. Joun GREY, F. C. S., Analytical Chemist, 
Newcastle-on- Tyne. 


[67244.]-—Dentistry.—I will send Mechanic 
working drawing of vulcaniser, and, if he wishes 
to take a course of lessons, refer him to Address 
column.— DENTIST. 


157244.] -Dentistry.—As a dentist has to deal 
with the living subject, there can be no toleration 
for such a thing as an amateur dentist, and if 
„ Mechanic” wants to go in for dentistry he had 
better begin by serving a regular apprenticeship.— 

ENS. 


157244.]—Dentistry.— It is not possible for any- 
one to become proficient in the art of dentistry 
unless they serve time to a good master; then it 
takes several years before they are able to do any- 
thing more than a repair. Dentistry is 80 com- 
plicated that I should advise Mechanic“ not to 
attempt anything of the kind. I have been at 
dentistry about nine years, and if Mechanic” 
likes to advertise his address in the ENGLISH 
MECHANIC, I should be happy to see him.— VINCENT. 


[57249.]— Blectromotor Reversing.— Beyond 
the strain caused by the sudden stoppege, no harm 
would accrue.—S. BOTTONE. 


(57251.]- Agglomerate Blocks.—I should say 
e blocks were not as they should be? Whose 
make are they? There are quantities of so-called 
agglomerates that have not a particle of manganese 
in them. Use the Indiarubber Co.’s, who are the 
patentees, and you will have no cause to complain. 
Why do you not charge with sal-ammoniac? It 
gives much better results.—C. D. R. 


(57252.]—Free Reeds.— (I) Professional tuners 
nearly always omit the octaves until the bearings 
are laid, tuning by fifths upwards and fourths 
downwards, the fifths a shade flat, the fourths by a 
like amount. (2) The exact speed of beat is of 
course regulated by the absolute pitch at which the 
reeds are being tuned. For C’ 264 vibrations per 
second the beats of the fifths are as follows :— 

c” to . 63:4 beats per minute 1 

ne ” g' sharp 57 „ „ „ 8 
a 


60 3 „ „ 77 3 

E' flat „„ B' flat 642 „, „ 75 13 
E „ 9 67˙5 „ „ ” 6 
F „ A” 71˙6 „, „ ” 11 
F” sharp 57 o” sharp ae 5 » ” ri 
A. flat „ E. flat 852 „ „ „ 9 
: 90° „ s ” 4 
B' flat „ F 95°4 „ 55 iý 12 
„ F' sharp 101-4 , „, 5 6 


This plan keepe the bearings in the middle octave. 
For fuller particulars see Staines and Barrett’s 
dictionary on Temperament, or Broadhouse’s 
„Student's Helmholtz,“ or Dr. Stone’s “ Scientific 
Basis of Music.’ For general purposes, from one 
beat per second to three beats in two seconds for 
flat fifths is quite near enough, such a thing as per- 
fectly equal temperament being unknown except 
in theory. (3) Tune reeds in the instrument on a 
medium pressure, and go over the bearip 


ge again 
carefully the next day if possible before tuning the 


octaves.—A. B. O. 


(57252. — Free Reeds.—I am pleased to learn 
that Amateur Tuner“ has now definitely stated 
what he requires to know. I should be obliged to 
the querist if he would kindly state if he is not the 
author of the queries Nos. 56400 and 56676, 
although the signatures at the bottom differ? I 
ask on behalf of our professional friend, G. L. B., 
who seems reluctant to inform Amateur Tuner 
how to make a tuning apparatus, which has now 


been asked for. I will, however, reply to the ques- 
tions asked in the above query. 1. It is not 
customary to tune by ‘‘fifths’’ only, and all 


octaves should be tuned perfect, which means 
without the least perceptible wave. 2. The 
tt speed ” of the waves, in the various intervals of 
the scale, varies. The most important, and af the 
samo time most difficult, task in the art of tuning 
is in making a good ‘equally tempered ” scale. 
To do this well requires considerable practice and 
experience, and also a good ear. The querist would 
do well to eee tuning as well as 
reed tuning. I should advise him to procure 
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% Hamilton’s Art of Tuning,“ or any othertextbook 
. 1 theoretical 
e req e en, plenty of practice, he m 

succeed. Little oan be done to amist the querit t 
way of writing. 3. Tune the reeds under the ane 
pressure as that to which they will be subjected 
when placed in the instrument in which the reeds 
are intended to remain. 4. I cannot answer thy 
last question until I know under what condition 
the reeds are sounded when out of the instrument, 
The question is, Does the pressure of air vary unde 
the two different circumstances in which the reeds 
ares: t in vibration? A reed may be made to 
a trifle flat under various circumstances. 
FRYER. 

(57255. ]—Storage Battery.—The size 
mulator you p constructing is useless 
for lighting small microscopic Hor do 
propose to it? Read the article on page 
28, No. 1,016, Sept. 12, 1884.— C. D. R. 


(57257.)—Equatoreal Mounting. — Replying 
to your inquiry in this week's E. M.,” if you are 
in town, and care to call on me at 47, Botolph- 
lane, E.C., I can give you just the information 
you require, the result of some months’ 
experience. Ican also give you, with pleasure, 
the top of a stand I manufactured for equatoreally 
mounting à 3in. refractor (now discarded in plao 
of a Gin. reflector). The appliances are in Dulwich. 
This would be very useful provided you only 
wanted to follow stars. If you want to 1 
the matter is more difficult. For this purpose 
have an instrument I bought of Negretti and 
Zambra for £3. I should be glad to sell, and some 
home-made ones to give; but this is not my 
object in writing. Having gone over the ground 
myself, with no one to me, I think I can 
help you considerably, and I should be delighted 
to part with the rough but useful spplisnces to 
soyons to whom they would be of service.— FRED. 

RIGHT. oa 

(67258.] — Ohemioal. — ‘‘ Organic Chemist” 
should get the very latest edition of G. Jarmains 
‘ Systematic Course of Qualitative Chemical 
Analysis,” price ls. 6d. (Lon and er 
whioh he will find tests and relia tabular methot 
for the detection and separation of the organic 40 
he names.— W. ScuDAMORE. l 


UNANSWERED QUERIES 


which remain un 


| 


The numbers and titles af queries A 5 
swered for fire weeks are inserted in this list,and 1185 
unanswered are repeated Four weeks afterwards, We 15 
our readers will look over the list, and send what informa 
they can for the benefit of their fellow contributors. 


Since our last, “ Experimenter” has replied to 56649 ; 
“ Zinci he areal ple W. J. Grey, 56790. 
66802. unts, p. 332. 
. Electrical Calculations and Measurements, 333, 
. Large and Smail Chilled Rolls, 333 
5 e an i . 
. Par-fin Lamps. To Mr. Postlethwaite, 333. 


. Melting-Points of Guma and Resins, p. 41% 
Usicomb Observatory Hive, 419. 

High Speed, 419. 

. Continental Railways, 419. 

. BE. Engines, 419. 

Electric Brake, 420. 

. Gas Works, 420. 

. Chemical, 420. 

Brush Drilling Machine, 420. 


The Asylum Tell-Tale.“— This“ Tell- tale, 
devised by Dr. J. Millar, L. R. C. P. Ed., Baa 
Superintendent, Bethnall House TA an n 
hibited at the Inventions, Stand 21 3 Si A 
clock movement so arranged that the hour it 
carries a r diso instead of the usual baud. 
is inclosed Toosely in a strong mahogany locket 
box, which may be fixed anywhere and in any Pe 
tion. In the lid of the box a hole is bored 8 aL 
ciently large to admit of the insertion of a peu dl 
The night attendant in passing a station me' J 
inserts the pencil gently as far as it will go, 5 
gives it a twist soas to insure a mark beng eet 
on the paper disc, which has been set so that it eof 
responds with the time a mark is made. On we 
tion in the morning, when the clock requires to 00 
wound up, a record will be found on the paper f 
the time of each visit. To save changing 1 
oftener than once a week, three differently - colo 5 
pencils are used—a different one each night. ve 
this means three nights will be recorded in i 

the colours are difieren 


difficulty in recognising the marks. 1 
there is no difficulty Ore or i ised by one 


than six months, witheu! 


100 are now in usə in varct 
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Can you kindly explain how to set lathe-head 
per to adia for cross-surfacing.—P. W. 


1573183.J—- Steam Launch. To 
Oruznzs.—I have a Sin. bore by Sin. stroke 1 


„IVI 


team - engine. ou kindly state what size boat, an 
at what rate, it will bam Sea it with four or five ns in 
St ae it require ? 


5 15 e —Will Mr. Sprague or some 
electrician p icase expia lain the the parser in Gray’s 
“ Absolute Measurements Electricity and Magnetism,” 
referring to Thomson's method of measuring low resist- 
ances? The paragraph runs thus: —“ The gery AD 
pce O Om te Mie codi of the rods . . a small 
fraction of al resistance of the m in cach case.” 
Tap. x. 225 88, 99 


Is not the 
. wires at Red N 0 the end of the 
rod, and making AMD and BCL of certain resistances 
have any effect? Also, what is meant by The effect o 


„ „. the wire in each case”? 


Lorang] — Botanical. — What kind aper do 
usually use core mountin r dried 8 

ane what is the price of such paper! Is there 
any glossary of botanical terms published, and, if 
go, what is its title, and author's name 7—B. 


67816.}—_Turbine Wheel.—Would any reader of 
journal be good enough to say, through these pages, 
whose turbine water-wheel is the at present in use ; 
and what size of a Hon would best suit a 9ft. fall with 
2,000ft. of water per minute, and how many 
horse- power the and d duantity of water would give ?— 
AXES 


e soar Fever.—I should be glad to know 
if it is generally believed that the 


[567318.) — Lippmann's Ampere-meter.—I was 
in your description of the above us 
instrument, and should be glad of further pa 8 re- 
accomplishes the object sought in a 
= to in 


there should be 


described, for the small t "ibe current 

to be measured alwa mail element, ari n in the 

field. I ahould be glad if f reader can 

give farther information about it, as I am sure it would 
interesting to others as well as—A. D. Rains. 


1 et.—Some time since I 


ean two bobbins, 4in 
long by zin. wide, of No. 14 wire (Alb. wire exactly 
filled two), sore in What I wish to 


donne to light when finished about 4 x 6 candle lamps. 
or W. VC 
of Wire to wind on arma per size of pole 
c. IfIunwind wire I shall ‘probably be unable 
rewind it, as I have two coats of shellac varnish 

on each layer.—Zixor SULPHAS. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Number of Nails in a Pound. The follow - 
ing table shows the number of nails of the various 
ee 780 ta e Scare 2d fine, 1,000; 3d 
; 4d oom., 288 ; "6d com., 
124; 8d com., 88 ; 
9d com., 70; iod om. , 58; 12d com. 44; 16d com. 


ag com. 15 40d com., 14; 60d 
com., 10; 7 80d com. 8 f each nail 
mentioned is as follows : 2d ine. 3d, lt; 10 1 


6d, 11; 6d, 2; a 8d. 2 2 
bas A 164 , t. 50, 4 508, PPS 

A New Test for Codeine— M. Lafon = 
found a characteristic t for codeine. A minute 


in ak es cubio centimetres of strong sul Rune 
acid. It 1 that morphia is the only 
alkaloid that gives g like the same reaction: 
When selenium is Ived in strong sulphuric 
, the green solot is the result; and codeine 
is said to have aoe of setting selenium free 
from the ammonic 


5 Oils.—The longer oil is kept the 
both as regards drying and t 

gualitles To mako good unt of, the skins of ri 
walnuta should be peeled off, as it contains an acid 
— rae it 2 P oil is made from the 
i It is the best ing oil. 
by dis- 


a oil for 5 
or nut oil one pin 


ot white vitriol aed 


5 ei 
— white tint is foquived. It 


g, where 
oil would bein anona the coour, 
for woodwork is best, as, 
1 than boiled it iko into th te gos 
andi forms a hard, resinous 


ommon drying o 


CHESS. 


— — 


this department must be 


ALL Communications f 
addam to J. Prxnos, Langley House, Dorking. 


PROBLEM DOCOCLITI—Resriocz Finn. 


White to play and mate in two moves, 


BoLuTIon To 951. 


lack. 
1. Anything 


NOTICES TO CORRESPONDENTS. 


Coraszcr solutions to 950 by J. A. Miles (very good 
blem). That by E. en ig wrong, as 
Biack’s second move puts W 
To 951 b m. paniy Fre ea 15 Miles ( 
F. O'N N. H., A. A. R eee e . 
W. Anderson (Old Romney), and 


eee ERRE (but second variation in- 
mplete 

B. G. Brotuzro.—For a problem to be sound there 
should be only one solution possible from the first move. 
Black may have defences ; to defence there 
should be bat one way pf meung! though the play oa 
both sides in all the variations ma be different. 
ariation th: mio 


od), 


be importance of 
“ sixteen See to 947, White's second 
exactly the same, the number is reduced to six, 


J. RusssuL.—~Thanks for game: 


As the Second Game ence Tourney is v 
nearly concluded, we propose a third on conta: 
lines, as likel to be more . than the preceding, 
RAE ee and prodice’ ot sah samen 

5 au an uced some ex games. 

We , instead of having three or four prizes obtained 


move 


abide 1 subscriptions, it s wona be much to divide 
the amount the number of games won by each 
competitor. Thus : Sap there are twelve players, and 


any piven pia, player (A Sa ak pore ome loses four games, he 
game, If he 

lose seven trad win four, Be wou would. have to pay that 
ajA ak We think also it would be fairer for each to 
ea (simultaneo . nent, su as 

the advantage of first move. We shall be 
giad to receive the names of any who would like to join, 
ee ee two; the number would be limited to 
The stake on each game might be fixed at half 


Zinc Sheathing for Ships.—The Chilian iron- 
clad Blanco Encalada was docked the other day at 
Hebburn-on-Tyne. Much interest was attached to 
the circumstance on account of the ship not haring 
been docked since she left England more than ten 

ears ago. The iron bottom of the hull had then 
been covered with teak plank, fastened with iron 
fastenings, and sheathed with zino sheets, in the 
a that this arrangement would keep gas under- 
part of the ship fairly clean and free from 
decay. The Blanco Encalada was visitedat Hebburn 
by Sir Edward Reed, 3 under 3 EE 

was originally buil ar now being re an 
re-armed, and wi was Admiral Latorre, 
E ve Montt, who now 5 the ship; Mr. 
of the firm of Sir William Armstrong 

snd € 9275 Leslie, 8 of Messrs. 

enn, the engineers, an numerous other persons. 
It is worthy of record that the bottom was found 
remarkably clean notwithstanding its 10 years’ 
immersi Soe et te Wasta of tie ane eens 
was 


ship’s bottom, which 5 could 
be The t of the zinc sheathing 
upon a single layer of wood was thus found to have 
been even more than could have been 


%% AU „ be addressed to € 
of the Exauisx Mxcuasio, 888, 9 . d. 
— . r a shah l 


ate e Dok 5 
HINTS TO CORRESPONDA 


or queries ig 
ta, or wheel 
bier ile lei, 


to in F . 
„e Attention is especially drawn to hinf Wo. 4 ; 
devoted ; 


8 offers a cheap 3 


ion, and we trust our readers will avail themselves of it. 
The follo are the initials, &c of letters to hand i 
to W nay evening, Aug. 19h, and 


ify 
and habits of electricity as ouid 
world,“ patent them at once, and : 
You are, of 7 aud et sure when got you say you | < enni 


highly glass, brass, e 
tin, silver,” that you do not 
else.)—Instaucron. (A 
a set of and well too 
eis soont the 


which i 
oni apam (Of any book 
(Where = you find any men 


of it? mee 
3 ` 


o name:)—A LIARHIII. 


logs, a 
ouro had long passed away. ‘ 


| ty T ee “sou „ / 
9 YY . 7 
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is accorded to the fact that with the best 
batteries they had employed the cost of de- 
positing was 3-87 franc per kilogramme for 
current alone, whereas with the Gramme 


$ . [tion” ; but surely the printers and the pub- 
The English Mechanic): 


lishers knew, re Berly did not, that M. 
AND WORLD OF SCIENCE AND ART. 


FRIDAY, AUGUST 28, 1885. less than one-fourth. These figures are the 
result of careful calculations based on five 
years’ work at the factory of Messrs. 
Christofle, and are given on the authority of 
M. H. Bouilhet, chemist to the firm t 

evident, then, if evidence of the fact were 
needed, that the small man who employs 
a battery, and obtains his current from the 
combustion of zino, cannot compete with the 
factories where a dynamo can be put down; 
but it is not unlikely that Mr. Kendall’s 
gas battery, which we illustrate (in principle) 
elsewhere, will enable the amateur to com- | 


ELECTRO-METALLURGY.° 


rPREATISES on electro-metallurgy written 
in French are not so numerous 46 those | current the electromotive force of which 
in English and German, although Roseleur’s | does not exceed 2 or 3 volta, and the intensity 
work and Becquerel's Elements d Electro- | 50 ampères per square metre.” The unit 
chimie” take rank on the first line. As names being given the student is not likely 
M. Fontaine points out, we have in English | to be misled, but it would be better to avoid 
the works of Spree? Napier, Watt, Urqu- the term ‘‘ intensity ” applied in that con- 

Wilson, of which Watt’s has | nection. In the chapter on batteries we 


run through so many editions that it is, we ‘for thin depositions, and especially ete on favourable terms with the large 
believe, to be superseded by a more elaborate | when the work is intermittent, Leclanché tories, as it is small and compact, and is 
treatise by the same author As our readers | and Lalande and Chaperon’s cells can be used, | readily worke by a gas blowp! n ! 
are aware, Mr. Sprague does not deal much | as also generally all cells having the property | table It the electromotive force of different 

with the processes of the factory, but en- ving a current for a long time, g. M. Fontaine gives the oxide of coppe 

deavours to give a clear comprehension of the S 


lysis, some of which are little known and tage for electro- metallurgy, even when ity of the salt of nickel is the primor 
rarely repeated, not to say practised. The | con structed, as M. Fontaine gives it, with | condition for the preparation of a bath 


trustworthy ; but Roseleur’s and Becquerel’s | binoxide of manganese, 52 of carbon, 3 of | water, too, is most im ortant—waters from 
are, as M. Fontaine says, the complements bisulphate of potash, ‘5 of gum lac rosin | ‘‘ rivers, sources, wells” (sic) bein often 
of one another and—out of date. He has acting 98 4 cement to unite the two other | defective from the salts contained in 80 ution: 
had much experience, and for many years substances.” This mixture, he says, is heated | hence, M. Fontaine says the best plan is to 
has been intimatel connected with many to 100 degrees centigrade (212 Fahr.), and | use distilled water, or in the case of large 

cialists, especially those en in | then submitted to a pressure of 4, 500lb. to bathe rain-water. For iron articles he ad- 
nickeling and refining copper, an is th the square inch. The introduction of the vises the use of M. Pérille’s system, which 


e Tan entable deficiency” im French techno: | passage should probably read “gum lac and ammonium for each litre of water, 
logical literature. We presume it occurred resin, though ‘‘lac” simply, or ‘‘ shellac,” mixing with the latter in tu enamelle 
to Mr. Berly that what would be found | would be clear enough. M. Fontaine says that | vessel when the temperature 18 at 
useful to a French reader might not prove i 
el pee valueless to English readers, and 
at all events many of them will thank him 
for introducing the work to their notice. 
Quite apart from its commercial appli- 
cations, electro-metallurgy is a favourite 
% amusement” amongst amateurs, for i 
schoolboys take copper shells” off their |i mp ; 
plaster medallions, and modellers in wax and is particularly applicable for operations chloric acid ons. M. Fontaine rightly insists 
and clay make permanent records of their i i on the great importance of the preliminary 
artistic skill in the cape Spey Bay copper 
rocess. Silver-plating an gilding, too, are 
practised by large numbers, and, though far 
more difficult to work with success, form 
interesting and sometimes profitable diver- i 
i former being frequently used in Austria by 
oldsmiths, but M. Fontaine settles the 
fatter by the statement that one cubic métre 
of gas would develop through a Clamond a 
um 


iling. 

in electrolytic operations when the baths | into the vat, letting it cool previously if the 
have a great resistance, and he goes en to latter has a lining of gutta a. bath 
enumerate its advantages, but we should | should be of. 6 — 8 degrees Baumé, and 
not advise its employme’ for any electro- scarcely redden litmus paper. Before the 


opted by Pérille, Pfanhauser, Elmore, and 
others. As to the E. M. F. required, he says 
experience shows that a good dynamo for 


battery processes, the more valuable 

rtions of his work deal with the 
application’ of the dynamo machine 
as the generator of current for the factory, 
and he divides the book into four prim- 
cipal sections, the first of which deals with 
theory, the gecond with the various batteries 
and dynamos used in electrolysis, the thi 
with the deposition of the metal, and the 
fourth with the newer processes for refining 
metals and treating ores. With the first 
section we have little to do here, because 
although the theory differs in the phraseo- 
logy and terms used by different writers, it |i 
comes to much the same thing, so faras the 
practical worker is concerned. M. Fontaine 
seems, however, to have consulted a large 
number of authorities, and has given in one 
chapter a variety of tabular data which will 
be valuable to those who have no other 
works of reference. It appears singular, 
though, to find in the English edition that 
‘CM, Sprague's law on electrolysis—‘‘ the 
substances which, in becoming freed, absorb 
the smallest quantity of intrinsic energy are 
those which are liberated at the electrodes 


electric intensity or electromotive force, re~ 
maxim power of 5 ilogrammetres, commends beginning with five volts and. 
whereas the same quantity of gas consumed | finishing with about one.” Silvering and 
in an Otto gas-engine develops over 75 gil i 

That statement shows 
very conclusively that thermo- electric 
batteries cahnot compete with a gas-engine 
and dynamo, but amateurs and other 
dabblers in electro-metallurgy will prob- 
ably find the Daniell or the Smee, all things 


comparatively cheap dynamos are available. 
The object is to produce chemically pure - 
copper, and not unfrequently considerable 
quantities of gold are obtained from the 
baths — for instance, the Norddeutsche 
Affinerie at Hamburg secured as much as 
1,200 kilogrammes of fine gold in 1880; 
but then they produce about 2} tons of 
chemically pure copper Per day, and, 
consequently, deal with immense quanti- 
ties of the crude material. The Elliott 
Metal Company, Selly Oak, near Bir- 
mingham, refine 10 tons of copper per week, 
and employ five improved Wilde dynamos, 
in which the armature carries a series 
of bobbins, which revolve between the 
free extremities of a number of cylindrical 
electro-magnets, arranged im & circle on 
each side of the armature, the bobbins of 
which have iron cores, thus differing from 


although it is said that M. Dupré 
has succeeded in suppressing the nitrous 
vapours by using a depolarising liquid in 
which 77gr. of potassium dichromate have 
peen dissolved per litre. In contact with 
the zinc he uses acidulated water or potas- 
sium disulphate. The dynamos described 
and illustrated are the Siemens, Gramme, 
Schuckert, Mather, Weston, and Elmore ; 
put Wilde’s machine comes in for some com- 
mendation as a device the most perfect 


before M. Gramme 8 conception made its 
however, acknowledged as a new concep- | triumphal appearance.” Gramme unques- 


S Elimia. By Hiro A 5 tionably made a a step in advance, 80 
8 ; f rorrrz Fontaine, translated far as electro-metaburgy is concerned, and 

by J. A. Beuty, C.E., A. S. T. E. don and New York : N: : 22 
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the Siemens alternating current machines. 
In this chapter M. Fontaine refers fre- 
quently to the experiments of Mr. Sprague, 
and also gives much information of a prac- 
tical nature, and many useful data obtained 
from the practice at different factories. The 
Electro Metal Refining Company, of New 
York, work Keith’s process; and referring 
to a statement that Mr. Weston had 
Promised to supply a dynamo for £40 
which will precipitate 40 tons of lead in 
twenty-four hours, M. Fontaine says that 
the power required will be 48h.p., and that 
elt eh capable of doing such work as that 
cost the manufacturer at least £300. 


‘As to the treatment of ores, M. Fontaine| 


refers to many of the best-known processes, 
patented and otherwise, but expresses the 
belief that there is not a single industrial 
application of electricity for the purpose. 
ence he confines his remarks. to descrip- 
tions of those processes which ear most 
ingenious and easy of realisation, and so 
concludes a work which is decidedly a 
useful addition to the literature of electro- 
metallurgy, and will be welcomed by those 
practically engaged in the industry. 


' ASTRONOMICAL NOTES FOR 


SEPTEMBER, 1885. 
The Sun. 


At Greenwich Mean Noon. 


B Souths. . Sidereal 

Time 

Ih. m. 8. a.m h. m. 8. 
1111 59 45°80 ,, 10 43 15°10 
11 58 8˙32 5, 11 2 57°87 
111 56 26°05 „ 11 22 40°62 
1611 54 40°91,, 11 42 23°38 
2411 62 55°18 ,, 12 2 6:14 
12 21 48°90 


11 67 11°33 ,, 


The method of finding the Sidereal Time at 
Local Mean Noon at = other Station will be 
found on p. 355 of Vol. XL. ne 

Spots and other signs of solar activity are 
visible at intervals on the Sun’s disc. 

At 9 p.m. on September 22nd the Sun is said 
technically to enter Libra, and Autumn is sup- 
sed to commence. This, however, refers to 

e Sign,“ and not to the Constellation, as at 
the instant specified the Sun is just below a 
line joining 8 and » Virginis, but nearer to the 
latter star. : 

The Zodiacal light may now be seen in the 
Bast, before sunrise. . | 

There will be an eclipse of the Sun on Sep- 

tember 8, which will be total in New Zealand. 
As it will be wholly invisible here, this mention 
-of it must suffice. | | 

pi ea The Moon 

Enters her Last Quarter at öh. 14°8m. a. m. on Sep- 
tember 2nd, and is New on the 8th at 8h. 43°2m. 
at night. She will enter her First Quarter at 
Gh. 14°8m. in the early morning of the 16th, 
and be Full at 7h. 54 7m. a.m. on the 24th. 


Day of | Moon’s Age : 

Month. | at Noon. Souths. 
Days h. m. 

1 22-0 4 66°6a.m 
6 -270 | 9 444 „ 

11 2'6 2 11°3 p.m. 
16 7:6 6 146 ,, 
21 12°6 10 6˙4 „ 
26 17°6 1 117 a. m 


The Moon will be in conj unction with Saturn 
at 3 a. m. on the 4th; with Mars at 7 a. m. on 
the 5th ; with Mercury at 4 a. m. on the 8th; 
with Jupiter at 10 o’clook the same night ; and 
with Venus at 10 a.m. on the 11th. 


A Partial Eolipse of the Moon 


Will be partly visible at Greenwich on the morn- 
ng of September 24th. It may suffice to say 


Ococultations of (and near approaches to) Fixed Stars by the Moon. 


| 
| bd. m. 

1 | 44 110 lp.m 

1 44 110 2 „ 

1 5 | 11 1 „ 

1 5} 1119 „ 

1 6 11 21 „ 

2 111 40 a. m. N. : 
2 6 110 34 p.m.| Bright 
2 6 | 1213 „„ Bright 
4 26 Geminorum | 54 ff. 67am. N. 
4 68 Geminorum ö 12 68 pm. 8. 
19 13 Capricorni | 6 8 4 „ Dark 
19 |14 Capricorni | 6 | 933 „ | Dark 
20 18 Aquarii 6 6 47 „ | Dark 
21 B. A. C. 7774 6 10 8 „ | Dark 
24 B. 4. 0. 8365 6} 512 a. m. Dark 
25 / Piscium 5 | 812 p. m. Bright 
26 B. A. C. 741 61 919 ,, | Bright 
28 48 Tauri 6 | 956 ,, | Bright 
28 / Tauri 4 |1146 „ | Bright 
29 75 Tauri 6 441 a. m. Bright 
29 01 Tauri 4 448 „ | Bright 
29 B. A. C. 1391 |5 | 641 „ | Bright 
29 a Tauri 1 8 33 ,, | Bright 
30 111 Tauri 55 3 2 ,, | Bright 
30 117 Tauri 6 515 „ i 


+ Near approaches. 


1 Stars below the horizon. 


247 
227 
189 
5 284 
117 84 11 20 „„ | Dark 257 221 
48 9 12 48 „ | Dark 328 | 288 
181 | 146 
368 | 323 
127 122 928 ,, | Bright | 264 | 272 
141 | 161 § 1041 „ | Bright 253 273 
73 49 755 „ | Bright | 319 305 
136 136 1122 „ | Bright | 270 | 288 
86 124 | t6 6a.m.| Bright 311 | 350 
132 | 94 | 9 9pm) Dark | 269 | 233 
65 26 10 3 „ | Dark | 335 | 299 
73 33 11045 „ Dark E 273 
74 36 12 43 ,, | Dark 314 | 279 
136 |149 | 541a.m.) Dark 242 | 268 
89 | 54 626 „ | Dark | 338 1 
84 109 | 651 „ | Dark 289 | 324 
132 173 | 919 „ Dark | 234 | 319 
98 | 73 | 417 „ | Dark | 275 | 268 
45 53 6 5 ,, | Dark | 321 tee 


The observer possessing an equatorially-mounted telescope should leok out for the Occultation of 
Aldebaran on the morning of September 29th, of which the details are given Above. 
dicted in the Nautical Almanac, 


here, in connection with it, that the first contact 
with the Penumbra will occur at Sh. 2.1m. a.m. ; 


Meroury 

Comes into Inferior Conjunction with the Sun at 
6 p.m. on the 2nd, and is a Morning Star 
during the entire month, attaining his greatest 
elongation West (17° 51’) at 7 p.m. on the 18th. 
About this time he may be well seen before sun- 
rise. His diameter decreases from 10°4" on Sep- 
tember 1st to 5:4” by the 30th. 


Declination 

North. Souths. 

z : h. m. 

3 261 0 2'8 p.m. 
6 136 11 28'2 a.m. 
8 323 | 1 24 „ 
9 245 | 10501 „ 
8 32:2 | 10 604 „ 
6 117 | 10 588 „ 


The somewhat complicated path thus described 


by Mercury lies in Leo (to a small extent in the 


E. corner of Sextans), and finishes in Virgo. 
On the morning of the 13th, Mercury will be 
some 48' South of p Leonis, but will not approach 
so near to any other star of any size throughout 
his course, 

Venus 
Is an 5 throughout September, and 


may possibly be caught just above the horizon 
after sunset ; but as a telescopic object she is 
very destitute of interest, as her diameter, which 
is 12°4” when the month begins, only increases 
to 14°2” by the 30th. She is perceptibly gibbous 
now. ö , 9 , 
5% | Right |Declination | gens 
88 8 Ascension. South. i 
h. m. 8 , h. m. 
1 12 41:1 3 490 1 57:5 p. m. 
6 13 30 6 225 1 597 „ 
11 13 251 | 8 630 | 2 21 „ 
16 13 475] 1189 | 2 48 „ 
21 14 10˙1 13 38°9 2 TT „ 
26 14 331 | 15 613 2 109 „ 


Whence it will be seen that Venus traverses a 


It is not pre- 


good deal of Virgo, and enters Libra towards 


the end of the month. | 
Mars and Jupiter 


(Who comes into Conjunction with the Sun at 
10 p.m. on the 8th), are both invisible ; but 
Batura 
Is coming into view as a Morning Star. 
He rises, though, on the lst at 11h. 82m., and by 
the end of the month at about a quarter to 
10 o'clock at night. His equatorial diameter 
subtends an angle of 15:8" on Se ber Ist, in- 
creasing to 16°6" by the 30th. His ri 
is almost as open as it can be, and every week is 
now bringing this splendid object into a more 
favourable position for observation. 


84 Ri gaia 
ght | Deolination 
S Ascension.| North. Houta: 
h. m. Š F h. m. 

1 6 27:1 22 21˙5 7 44˙6 a. m. 
6 6 28°3:| 23 233: | 7 . 266: „. 
11 6 30°4.| 22 22:2 7 &6 „ 
16 6 31˙7 22 21˙2 6 5023 „, 
21 6 33°0 23 202- 6 „318 „ 
26 | 6 340 | 22 193 6 131 „ 


- In pursuing this short path, Saturn forms á 
triangle of varying shape with u and u Gomin- 
| Uranus aad Neptune 
Are stall both invisible. 
Shooting Stars 
Are rarein September. The night of the 10th 
is that on which they will most probably be seen. 


Greenwich Mean Time of Southing of 
Twelve of the Principal Fixed Stars on 
the Night of September ist, 1885. 


Souths. 

Star. h. m. 8. 
Vega oe oe ee oe 7 48 32-81 p.m. 
V Aquilss ee ee ee 8 15 33-52 37 

tair ee ee ee ee 9 0 29°36 99 
a? Capricorni oe oe . 9 26 65°34 ” 
hse ee oe e. 9 52 41°46 „ 

a Cephei oe ee ee 10 30 65°58 ” 
a Aquarii ae és „„ 11 14 49°89 „ 
Pegasi we ve . 11 50 3507 „ 
“omalhaut oe ee .. 12 6 6:57 5 
Mark abb. 12 13 49 71 4, 
Cephei ee ee ee 12 49 26°02 99 
V Sculptoris 1... 12 67 36°37 „ 


The method of finding the Greenwich Mean 


Ava, 28, 1885. ENGLISH MECHANIO AND WORLD OF SCIENCE : No. 1,066 555 


method of r ard of a portion 
of tho down-pressure by dividing the string scalo 
between two soundboards. Mr. A. Squire, of Wrot- 
ham-road, N.W., shows models of his pianoforte 
action, which is appreciated by many good 


Time of Southing of either of the Stars in of a skilful player the effects produced are 
leasing, and the device is, we presume, the best 


the above list for any other night in September, | P 
as also that of determining the local instant of that has been done towards developing the 


its Transit at any other Station, will be found sostenente piano. At the same stand is & 
on p. 356 of Vol. XL. Mustel harmonium, an instrument that many 


visitors will be glad to see. Brinsmead an 
SS 


Sons, Wigmore-street, W., besides several of 
their ordinary patterns, show a drawing-room 
THE INTERNATIONAL INVENTIONS 
EXHIBITION.—XVII. 


grand, with the patent tone-sustaining mechan- 
Musical Instruments, &o. 


ism and pedal, and a skeleton piano—that is, & 
complete action which, to preserve it from dust, 
HE division of the Exhibition devoted to 
musical instruments i8 chiefly remarkable 


is kept in a case with glass doors. Various por- 
for the splendid display of pianofortes, which 


waterproofed, and the parts aro prepared to 
resist the injurious effects of damp atmospheres. 
Mr. T. Machell, of Glasgow, exhibits what is 


the patent acrew-tuning apparatus. Several | are not improvements on the older-fashioned 
lan of wires, Messrs. Whitfield and Co., of 


makers seem to have abandoned the peg driven | P 
into the wrest- plank, and the Mason and Hamlin | Birmingham, have a good exhibit of cast-iron 
Co. exhibit a piano with a new system of string- frames for pianos, which are tolerably well 
ing, in which the tuning pegs are square- known to the trade, and altogether the show of 
headed screwed pins, which take a bearing on a “fittings” will be useful to the makers and to 
ridge of the iron frame, the strain being thus] amateurs. Two or three exhibitors show the 
direct with the length of the pin, instead of at | application of pedals to pianofortes ; but the 
one side and transverse. M. Alibert, of Paris, recently pater devices. of Mr. Rushton, 
exhibits improved pegs for pianos and violins, N.W., are probably the best, as his 
which are intended to avoid all ipping. simplex and independent attachments are ap- 


tions are also exhibited at this stand, including arrangements are ingenious, we are afraid they 
are shown in all sorts of cases and in all sorts of 


and perhaps for the makers themselves, there 18 
not much to be learned from the inspection of 
pianofortes as they are here exhibited, for in the 
majority of cases it is only the handsome ex- 
terior that can be seen, though a few exhibitors 
have done something to make their stalls in- 


structive as well as attractive. The would-be e piano can be lifted off the pedal portion and 


replaced again, as often as desired, without re- 
moving a screw or altering any of the arrange- 
d| ments. There is no attachment to the keys, the 
whole of the work belonging to the pedal action, 
except that connected to the pedal frame, 


Chopin in 1848. The Rev. G. T. Driffield, rector | being in the case of the piano iteelf. Amongst 


of Stratford-le-Bow, exhibits, under the care of | free reed instruments of the keyboard type we 
may note a voice harmonium by Mr. Colin Brown, 


Messrs. Broadwood, Handel's tuning - fork 1 ) 

and an old tenor fork ; while at the stand can | of Anderson's College, Glasgow, with eight 

also be seen a number of Mr. Ellis's forks which digitals in each octave, and the fingering the 
game in all keys of the scale. We de- 


have been measured by Appunn’s tonometer. In _ Bca! ] 
i ical scribed and illustrated this invention in 


Vol. XXIII., pf. 298, 320, 630. Mr. Brown also 


advice. With a few exceptions, it may be said 
that all the great pianoforte-makers send speci- 
mens of their productions, but taking the 
division as a whole it is rather disappointing, 
for it is only a small percentage of the exhibitors 


instruments, manuscripts, books, paintings, and ` 
engravings, Mesars. Broadwood exhibit a piano his monopolytones. Forsyth, 
made by Johannes Zumpe in 1766.~_It is believed Bros., of Regent-circas, W., have a selection of 

i d has | Dominion organs (American), and show in model 
and diagram the method they adopt of connecting 
the sub-bass to the manual and the pedals. 


the exhibits of musical instrument-makers are 
little more than “ shop-front’’ advertisements. 
There is this advantage, however, so far as the 
visitors are concerned, that they can see in a 
comparatively small area & variety of instru- 
ments which they could not otherwise inspect, 
except at the cost of travelling from point to 
apa means & good deal of hard work in 
ndon—and if they cannot handle the exhibits 
ne at least see what has been done. The 
reface to this division is from the pen of Mr. 
Barclay Squire; but, it deals very briefly 
with the improvements in musical instruments, 
and contains some curious atatements. Hawkins 
is rightly credited with the honour of being the 
inventor of the iron piano frame ; but the follow- 
sentences scarcely give & correct idea of the 


organs and harmoniums have samples of their 
productions ; but the only novelty seems to be 
the combination instrument of Jones and Co., 
Bristol, which has the exhaust system applied to 
the upper manual, and the pressure, or har- 
monium system, on the lower manual. Another 
instrument has this arrangement reversed. Mr. 
G. Cousins, of Birchington-on-Sea, exhibits a 
harmonium showing what is termed a method of 
ing reeds so that they can be quickly rai 
or lowered in pitch to suit any other instrument. 
So far as can bo seen, it consists of a clip to grasp 
the heel of the reed,which is worked by a thumb- 
sorew from the rim of the pan. The reed 
organs and harmoniums are mostly in & sort of 
annexe to the Central Gallery, and in the east 
end of this annexe will be found an ingenious 
hydraulic engine by Mr. Blennerhasset, of 
ernon-street, W. C., plowing a double manual 
harmonium by G. L. Bauer. The inlet 
valve of this engine is a simple three-way cock, 
the position of which is altered by a tappet 
arrangement. The supply valve is a cylindrical 
plug, which flis more or less of the ipe, and 
shuts off the water without any shock. The most 
ingenious part of the engine, however, is the 
arrangement for controlling the speed by the 
exhaust; a rod attached to the rising bellows of 
an organ connecting to a lever which closes the . 
exhaust valve as the bellows becomes full, thus 
slowing the engine by back pressure. Mr. 
Blennerhasset shows his motor at work on a 


Hgv iell, and mother-o'-pearl. It was ilva- 
trated in the Building News of Sept. 1, 1882. 


exhibits ; but as a rule it 18 only the casework 

that attracts the attention of the public. Stein- 

way and Sons, of Now York, however, show their 

frames, and illustrate the numerous patents they 

have obtained. The steel frame and the laminated 

woodwork of eae ee pianos attract much 
es, 


by Debain, a. Frenchman, in 1840; but the ex, 
pression, which permits varying intensities of 
sound, was subsequently added by Alexandre. 


wind is sucked instead of blown, was introduced 
by Mason and Hamlin, of Boston, U.S., about 
the year 1360.” The harmonium is a natural 
development of the seraphine, and the now 
popular American organ is a development of the 
melodeon, and both had their origin in the 

tent granted by the United States to Aaron 

errill Peasley in 1818, though instruments 
of some kind having free reeds appear to 


have been known in Paris so early as 1810. 
It is generally conceded that M. Martin improvements; but it is curious to note with 


was the inventor of the harmonium, and | what simplicity some of’ the foreign exhibitors 
send modifications of the famous Erard action, 


it is indisputable that the late Emmons 
Hamlin made Carhart’s melodeon into the Ame- presumably expecting them fo be considered as 
-oing | inventions. The Comte de Nydpruch, o 


rican organ by his discovery of the art of voicing 
freo reeds. To turn, however, to the exhibits, 
we must leave the large pipe organs for notice 
later on, and, for obvjous reasons, cannot do 
more than notice the chief objects of interest in 
the other branches of the division. ‘There are 
many pianos, harmoniums, reed organs, and | tag 
other instruments collected here which have no 

ecial feature to recommend them, and which, 
asa matter of fact, are very ordinary produc- 
gions. The chief novel amongst the pianos is 
the organo-piano of etzler and Co., Great 
Marlborough-street, W., in which a series of 
light hammers are kept in rapid motion by work- 
ing a treadle placed near the right pedal. When 


an extra harmonic pedal, and a double length of 
vibrating string to each note, in order to obtain 
continuity of sound by the sympathetic vibration 
of a string carried over an additional bridge 
called the bridge of reverberation.” Actions 
are shown by a number of makers, and all claim 


music room, is blown by two of these hydraulic 
engines, which are also applied to the model great 
organ by Brindley an Foster, and a three- 
manual pedal Mason and Hamlin American 
organ, exhibited by Messrs. Metzler. The voca- 
lion of Mr. Baillie Hamilton, embodying that 
inventor’s latest designs in connection with har- 
moniums and free reeds, can be seen in the de- 
1 7 aa marked Siam on the plan, and on 
a key is depressed the light hammer correspond- in situ. Mr. Outram, of Greetland, Halifax, riday afternoons there is usually a performance, 
ing is brought into contact with the strings or exhibits his patent system of stringing, in which | 12 which its capabilities, which are great, are 
the strings are taken on both sides of the frame, well shown. Fittings for free reed instruments 

are shown by a few makers, and concertinas are 


ial and a sustained sound is produced. xi are 15 
e hammer proper fulfils its own ose ; but sing over pulleys at tne m an one 
Melt E Ber pote £ exhibited by two of the best known® makers. 
There is a good display of other instruments, 


an it does not deliver its blow unless the key is pulley being. carried in a shoe, which can be 
46 struck,” it is possible to produce tones which drawn up by means of a headed screw, 80 88 to 
resemble nothing so much as a stop on an Ameri- i 
can organ, while, at the same time, the piano- 
forte tone is available instantly. In the hands 


we may note the toning machine of Messrs. 
Schucht and Schonewald, of Store- street, W. O., 
in which the hammer „ $s connected to the 
“koy” by toothed pinions, and one turn of the 
former gives half a revolution on the tuning peg. 


brass and ‘ wood,” the latter being & technical 
term which, we suppose, would include the cut- 
glass concert flute exhibited by Mr. W. H. Beeby, 


tuning. Mr. Nosworthy, of Coldharbour-lane, 
S.E., exhibits a dissecting model, showing his 
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of Ridinghouse-street, W. Violins are exhibited 
by severa! of the best makers, and Mr. Twining, of 
Twickenham, exhibits a cellino or lady’s violon- 
cello, which is strung an octave below the 
violin. Messrs. Taylor, of Lower Edmonton, 
exhibit their patent double-strung violins, which 
simply duplicate the strings of the ordinary pat- 
tern, with what advantage remains to be proved. 
Mr. A. Cary, of Newbury, has a stand near 
Willis's great organ, at which he exhibits 
violins and their accessories, including the 
Spohr adjustable chin-holder, which we de- 
scribed on p. 318, No. 1,029; the patent bow 
guide of S. Williams, which prevents the bow 
swerving from its proper course, and sundry 
folding and portable music stands. Violinists 
will look admiringly at the fine case of bows by 
Mr. Tubbs, of Wardour-street, and not a few 
visitors will smile at the amateur made 
banjoes of Mr. Tallack, Selhurst- road, Norwood 
—not at the instruments, but at the phrase, for 
there are amateurs and amateurs, and the exhi- 
bitor in this case, we presume, merely wishes the 
public to understand that he is not a professional 
maker. G. Tiefenbrunner, of Munich, exhibits 
some beautifully-finished zithers; Thibouville- 
Lamy and Co., of Charterhouse-street, E.C., 
show, amongst their other exhibits, the pianista, 
which was described in recent volumes; and there 
area variety of the now familiar automatic instru- 
meats of the organette type, in which the sounds 
are obtained by drawing sheets of perforated 
paper over the orifices of the tubes or cavities 
containing the reeds. The loan collection in the 
lower rooms and the gallery of the Albert Hall 
will interest many, for probably no exhibit of 
the like kind has ever been mado before, and it 
will not be easy again to get together such a collec- 
tion of ancient and historical instruments, and of 
manuscripts, prints, and paintings relating to 
music. A guide and catalogue has been re- 
cently published by Messrs. Clowes, to which 
Mr. A. J. Hipkins has written a preface. 


THE FIELDING HIGH - SPEED 
° ENGINE. 


mentioned on p. 338 that Messrs. Field- 
ing and Platt, of Gloucester, have at their 
stand (1193, West Annexe) in the Inventions 
Exhibition a very remarkable rotary engine, 
which almost baffes description. This “ engine ” 
may also be used as a liquid meter or a pump, and 
the following may be found probably as clear an 
account of its action ascan be written. The 
motor is shown driving a dynamo; and a full- 
size model is available for inspection at the stand. 
The invention has been patented by Mr. John 
Fielding :—When two revolving ts whose 
axes are inclined to one another at a considerable 
angle, such as 150°, are connected together by a 
universal joint, consisting of a gimbal ring, 
jointed at two opposite points to two arms pro- 
jecting from the one shaft, and at two points 90° 
from the former to two arms projecting from the 
other shaft, each of those points of the gimbal 
ring, besides revolving around the point of inter- 
section of the two axes, has a librating movement 
relatively to an imaginary central plane bisectin 
the angle at the intersection of the axes, an 
therefore moves from the one side of such a plane, 
aeross it, and to the other side during the one 
half of each revolution, and back during the 
ether half revolution. If then a boss, in the 
form of a piston, projected from the ring at one 
ef the joints in the direction opposite to the arm, 
which there connects the ring to the one shaft, 
and if this piston entered a cylindrical cavity 
earried on the other shaft, the librating move- 
ment above referred to would cause a to and fro 
reciprocation of the piston in the cylinder. As 
this movement is not in astraight line, but in the 
arc of a circle struck from the point where the 
axes of the shafts intersect, the cylinder has to be 
made as if its axis were bent to this curvature, so 
that it is really a portion of a bent tube, the 
piston having a corresponding form. Now, if by 
means of a suitable slide or valve fluid under 
pressure were admitted to the cylinder during the 
one half of each revolution of the shafts and were 
emitted during the other half revolution, the 
pressure of this fluid would cause the shafts to 
revolve ; and, conversely, if the shafts were 
caused to revolve by extraneous power, fluid 
would be drawn into the cylinder during half of 
each revolution, and would be expelled during the 
ether half revolution. The invention relates to 
the construction of apparatus, which, acting in 
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the manner set forth above, may be employed as 
a motor when it is supplied with finid under 
pressure, or as a meter of liquid passed through 
it, or as a pump when it is driven by extraneous 

wer. In order to make the apparatus effective 
Parin both halves of each revolution, two 
cylinders and pistons, as referred to, are arranged 
diametrically opposite to one another on each 
side of the ring, so that while the one cylinder is 
discharging the other is receiving fluid ; and, in 
order to provide against the dead centre at each 
change of direction of movement, the patentee 
preferably duplicates the arrangement by pro- 
viding another pair of cylinders and pistons at 
the extremities of a diameter at right angles to 
that which joins the former pair, and on the 
other side of the ring. For governing the 
admission and emission of fluid, passages are 
made in revolving 8, carried on the shafts, 
presenting facings against which bear stationary 
slides, so that as ports in these facings pass, in 
their revolution, corresponding ports in the 
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slides, the fluid flows to and from each of the 
several cylinders alternately in the succession of 


their rotation. The accompanying drawings 
represent the construction and arrangement of a 
rotary motor of the kind described, which may 
be worked by steam or other fluid under pressure. 
Fig. 1 is a longitudinal section, and Fig. 2 is a 

lan; Figs. 3 and 4 are respectively side and 
front views of the gimbal ring; Fig. 5 is a front 
view of the stationary slide and the passages to 
and frem it. A and B are the two shafts 
mounted in long bearings at an angle to one 
another, and having bosses 4 b fixed on them. 
The shaft B serves as a pivot, and does not com- 
municate motion to other machinery. Cia the 
gimbal ring, which is jointed by pins e to two 
arms projecting from the boss a and to two arms 
projecting from the boas 5. The centres of the 

oints c are in one plane, but the ring C, as shown 
in Fig. 3, has recesses on each side to allow play 
for the moving parts, and, for convenience of 
construction, is made in four pieces, bolted to- 
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gether. From the ring C, on each side of it, 
project the two pistons D, each of which enters 
a cavity E, which, as explained above, has the 
form of a portion of a ‘bent tube, but which, for 
the sake of brevity and perspicuity, is termed 3 
cylinder, as it plays the part of the cylinder of 
an ordinary engine. These cylinders are formed, 
two of them in the body of the boss a and two in 
the body of 5. Each cylinder has a passage, e, 
opening asa port in the facing against which 
bears the slide F, which is prevented from re- 
volving by a key f. Within the body of the 
slide there is an annular chamber divided into 


two compartments, the one opening by a port G 
and the other by the longer port H to the facing. 
The slides F form bearings in which the shafts 
A and B revolve, and these slides are held within 
bosses of the fixed framing which are connected 
2 by mo semi-annular : zos, K and 
e passage opening into the G compart- 
ment of each slide, and the passage L inte the 
H compartment. The passage K receives at ka 
supply of steam or other working fluid, and the 
L has an outlet, Z, for discharge. As the 

two shafts revolve along with their cylinders E 
and with the gimbal ring C and its pistons D, 


the port ¢ of each cylinder as it passes the port 
G of the stationary slide admits fluid to the 
cylinder, and as it passes the port H of the slide 
it allows fluid to issue from the cylinder. The 
slide F being in each case fixed in such a 
position that its porte G and H communicate with 
e during those of a revolution which corre- 
d respectively with the outward and inward 
movements of the pistons D relatively to their 
cylinders E, the supply of steam or fluid under 
pressure causes the shafts to revolve, or, if the 
shafts be caused to revolve by extraneous power, 
fluid is drawn in at & and expelled at I. When 
steam or other elastic fluid is employed to work 
the motor, the inlet ports G are made, as shown 
in Figs. 5 and 6, considerably shorter than the 
outlet ports H, so that a comparatively small 
charge of elastic fluid may be admitted to each 
cylinder, in which it can act by expansion. 
hen water or other liquid under pressure is 
employed, or when the apparatus is used as a 
meter or pump for liquid, the inlet ports G are 
necessarily extended so as to be open to e during 
the whole outstroke in each case. 


KENDALL'S GAS BATTERY. 


TPE gas battery or electric generator ex- 
hibited by Mr. J. A. Kendall, of Middles- 
brough, at stand 1,334, Inventions Exhibition, 
is specially worthy of netice, because it is an 
attempt to obtain electricity direct, without in- 
curring the losses which must attend the use of 
the steam boiler, engine, and dynamo. Several 
inventors have endeavoured to obtain electricity 
from the oxidation of coal, carbon, or hydro- 
carbons without the intervention of the steam- 
engine, which wastes nine-tenths of the 
potential energy of the fuel, and Mr. Ken- 
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dall’s device, as probably the forerunner of 
other notable inventions, deserved even more 
than the silver medal it obtained. The 
battery is based upon the well-known 
phenomenon of hydrogen passing through 
platinum at a red heat, two platinum plates 
being used as the poles, one exposed to hydrogen 
and the other to oxygen. These plates are 
arranged in the form of concentric tubes closed 
at one end, and are separated by a fluid medium 
of fused glass. Hydrogen gas is continuously 
supplied to the inner platinum tube, while the 
entire apparatus is maintained at a high tempera- 
ture by means of a furnace fed with coke or 
liquid or gaseous fuel. In the exhibit a 
Fletcher's gas blowpipe is used. The absorption 
of hydrogen by the platinum is accompanied by 
electric generation, and the current is led awa 

by wires connected to the platinum tubes It is 
curious, however, that so long as the two plati- 
num tubes are not connected by a metallic cir- 
cuit, the passage of the hydrogen is slow; but 
that as soon as the electric circuit is completed 


the rate of flow is suddenly increased, and is 
steadily maintained at the higher amount. 
The speed at which the hydrogen will 
in a single cell may be gathered 
foni the following experiment :—A platinum 
tube, K, 2łin. long and jin. in diameter, 
closed at one end, was soldered to a strong iron 
tube, E, and fixed vertically. The platinum tube 
was immersed for 2}in. in fused glass contained 
in a platinum cell, D. This latter was 24in. 
deep and lin. in diameter. The two platinum 
tubes were connected by platiaum wires, J, with 
the galvanometer, and the iron tube was con- 
nected with a Sprengel pump by the tube H. 
The cell being heated to bright redness in an oxi- 
dising flame, a good vacuum was produced by the 
Sprengel pump. Then, while no bubbles of gas 
came iow the falltube of the pump, the galvano- 
meter showed no deflection. The cell was then 
heated by a reducing flame. The galvanometer 
soon gave a steady deflection of lideg., and 
bubbles of hydrcgen came down the fall tube of 
the pump. The experiment was continued for 
half an hour, and during fifteen minutes the 
hydrogen coming down the fall tube was collected. 
It measured 1°33 cubic centimètres. The figure 
illustrates a single cellof the battery, and serves 
to explain the principle; but, at the Exhibi- 
tion, a cluster or group of cells is shown, in order 
that the compactness of a gas battery on this 
principle may be understood, for one gas-blowpipe 
heats the group. According to Mr. Kendall, the 
E. M. F. of a cell is about 7 volt, which is less 
than the theoretical efficiency ; but the remain- 
ing energy appears to be developed in the shape 
of heat at the oxygen plate, and thus serves a 
useful purpose by keeping up the temperature of 
the apparatus. It is not necessary to use hydro- 
gen, for in passing through the inner tube K, 
the gases are separated, the hydrogen being 
filtered off while the residuals are drawn off at 
the escape F, and can be taken to the furnace or 
blowpipe. ‘Thus producer gas, a compound of 
hydrogen and carbonic oxide, will serve ad- 
mirably for working this battery, which certainly 
promises to occupy a wide field of usefulness. 
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ELECTRICALINSTRUMENT-MAKING 
FOR AMATITURS.—II.“ 
By S. R. Borroxx. 


OLDERING WITH A FLAME—In 
many instances a better joint and 
neater looking work can be made over the flame 
of a spirit or other lamp than with the . 
iron. This is more especially the case in s 
Work, such as joining wires, soldering pivots, &c. 
As an example, let us suppose we desire to make 
a poised magnetic needle out of two similar pieces 
of needle, joining them together by means of a 
short tinned- iron junction, in which the pivot is 
inserted. (It is evident that a pivot could not 
well be attached to an ordinary sewing needle 
were the needle in one piece.) H. 
The needles (of which two are required) are 
broken off of the desired length by means of a 
pair of uppat The heads may be the portions 
rejected, if a very light needle is required : the 
ints, if a heavier needle be not objectionable. 
Gare should be taken that the pieces be of the same 
weight, to insure a well-balanced needle. A small 
piece of sheet tinned iron (“ tin-plate’’) about 
lin. square should now be proc and flattened 
out. ith a screw-drill, or small punch, a clean 
central hole is made a trifle smaller than the 
largest external diameter of the pivot. (See § 6 
for pivots). The piece is now cut into the shape 
of a small lozenge, as shown at Fig. 2, A, and 
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again flattened out by a light blow with a flat- 
faced hammer. The needles are now to be lightly 
sandpapered at the ends which are to be soldered 
to the lozenge, then these extremities immersed 
in the chloride of zinc soldering fluid. The 
soldering-iron is then to be heated, and a little 
globule of solder caused to adhere to the prepared 
extremity of each needle by its aid, The needles 
should now present the appearance shown in 
Fig. 2 B. The spirit lamp is now to be brought 
into requisition. The flame should not be too 
high for such work, so that the wick need not be 
raised much. Taking up the lozenge-shaped 
piece in the left hand, with a pair of tweezers (or 
longish piece of wire bent to a tweezer shape), 
and allowing one half to project, we apply with 
a feather a little soldering fluid to the projecting 
point. The needle with its adhering solder is 
now taken up in the right hand (a small piece of 

per being wrapped round it, to prevent the 
Angers being burnt), and both the needle and the 
lozenge are held for a few seconds over the flame 
of the spirit lamp, in the position they are de- 
sired to remain (see Fig. 2 C). The solder will 
soon be seen to flow. As soon as this is the case 
the pieces must be pressed firmly together, and 
both hands removed from over the flame of the 
lamp, care being taken to keep the parts con- 
stantly pressed together until a sudden dulling 
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shows that the solder is set. In like manner the 
other needle is suldered to the other point of the 
lozenge. The needle may then be magnetised, 
and after magnetisation balanced on its pivot, as 
will be described further on. Fig. 2 D shows the 
needle ready for pivoting. 

$6. Pivotxs.—These are in constant requisition ; 
consequently, it is well to be able to make them 
of all sizes. The amateur will need only two 
kinds—viz., in brass and in glass. Brase pivots 
are very easily made from stout, hard brass wire. 


The most useful size is about voin. in 
diameter. A short length of this is placed 


in the jaws of a vice, with its circular 
section uppermost. A bit, capable of cutting 
a 3-16th hole, is placed in the screw-drill, and 
after being oiled, the drill is worked over the 
brass rod, the bit resting quite centrally, until 
the shoulders of the bit just touch the outside of 
the wire. This produces a good deep and evenly 
conical hole. The wire can now be removed 
from the vice, and the outside of the pivot also 
made conical by filing, while still on the brass 
rod; when the desired shape has been secured, 
it can be cut off with a fret-saw or file. 

Glass pivots are extremely useful in all 
electrical experiments. The best way to make 
these is to soften a glass tube over a spirit lamp, 
and gradually but steadily pull it asunder. By 
80 doing, two conical pieces are the result. If the 
extreme hair-like points of these are held over 
the lamp, they fuse up into a round globule, thus 
olosing up the hole. The pivots thus produced 
can easily be cut off (when the glase is cold) by 
making a mark round the tube with a sharp 
triangular file, at the point whero it is desired to 
break it off. On applying a little pressure 
between the finger and thumbs of both hands, 
the pivot easily breaks away from the remainder 
of the tube, The pivots may be made very long 
and thin, by allowing the glass to soften well, 
before beginning to pull asunder, and such long 
thin pivots are very useful for astatic galvano- 
meters, or other cases in which two objects have 
to be poised on one pivot, Short pivots can be 
made by pulling asunder as soon as the glass 
softens inthe flame. Fig 2 C shows how the glass 
tube should be held in the hands to soften over 
the flame. Fig. 2 E gives the appearance of the 
tube after pulling asunder. Fig. 2 F indicates how 
the hair-like extremity should be melted into a 
bead over the lamp, so as to close the capillary 
aperture, and Fig. 2 G shows finished pivots. 


THE MAGNETIC TELEPHONE. 


\ N TE have recently had an opportunity of 
testing a new magnetic telephone, the in- 
vention of Mr. E. J. Gillett, of the Signal 
Engineering Company, which has the promise of 
coming into extensive use, especially us the 
Company purpose to erect the lines and supply 
instruments outright fora moderate sum. The 
instrument is a modification—an important one 
—of what is known as the ExOLIsH Mecnanic 
telephone, which was first described in an article 
on experiments in telephony, p. 551, Vol. XXIII. 
It is put up in vulcanite cases like the Bell 
receiver, and has a magnet and the usual bobbin 
of wire round the pole, but there the resemblance 
to the Bell instrument ceases, for the diaphragm 
is @ membrane prepared in a special manner to 
poed it from tho effecta of the atmosphere. 
o this membrane is attached a piece of hardened 
steel, and that being attracted by the magnet, 
puts the diaphragm into vibration, and so trans- 
mits or receives the sounds produced by the 
voice of the speaker, as conveyed by the varia- 
tions produced in the current. The instruments 
are thoroughly efficient, and are turned out in 
first-class style. As the ENaiisx Mecuanic tele- 
phone has been specially disclaimed from Bell's 
patent, it was only necessary to construct a per- 
fect instrument according to the description 
given in the volume above mentioned, and that 
appears to have been accomplished by Mr. 
Gillett, for certainly speech can be clearly trans- 
mitted and received by means of the magnetic 
telephone of the Signal Engineering Company, 
which can be seen and tested on presentation of 
card at the oflices of the Company, 181, High 
Holborn, W. C. A small illustration in our 
advertisement columns will give an idea of the 
shape and appearance of the instrument. 
(he en Sy 


THE new volume in the Nature Series will be 
Flowers, Insects, and Lea ves, by Sir John 
Lubbock. 
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EVOLUTION IN THE VEGETABLE 
KINGDOM.—II. 
(Continued from p. 638.) 


HE most powerful antagonism to this effort of 
Brongniart to confirm Lamarckian principles 
from the phytologic side thirty-one years before 
the appearance of Darwin's Origin of Species 
was Offered by the eminent English botanist, Dr. 
John Lindley, who found a fitting occasion to meet 
the great French palmontologist on his own ground 
while engaged with William Hutton in the pre- 
paration of their Fossil Flora of Great Britain,” 
1831—37. Of this truly great work we are here 
concerned only with certain discussions which were 
directed against the then infant doctrine of biologic 
evolution in the vegetable kingdom, and which 
were not only marked with great acrimony, but 
were allowed to influence and to warp the classifi- 
cation adopted by the authors into forms which 
even to botanists now appear ridiculous. The intro- 
dactory remarks in the first volame, as well as 
much of the general discussion throughout the 
work, are characterised by a most astonishing and 
apparently wilful ignorance of the true principles 
of palwo-phytology as they were set forth by 
Brongniart, Sternberg, and even Schlotheim, and 
which are now universally accepted. 

Ono of Dr. Lindley’s remarkable aberrations was 
the pertinacity with which he contended for the 
existence of cactaceous and euphorbiaceous plants 
in the coal measures. It is true that Parkinson had 
seen a fancied resemblance between certain stems 
and those of large cacti, and similar guesees had 
been made by Volkmann, Walch, and other authors 
of the eighteenth century, when it was supposed 
that the counterpart of every fossil plant must be 
found in the living flora, but all these imaginings 
had been long since laid aside only to be revived by 
the leading botanist of Europe. 

The theory of a former tropical climate in Eng- 
land and on the Continent of Europe was assailed, 
the existence of tree-ferns in the Carboniferous was 
denied, the relation of the Calamitæ to the Equi- 
getaceæ questioned, and many other tolerably well 
established generalisations were remanded to the 
domain of doubt and discussion. 

The true secret of this sweeping scepticism is, 
however, not far to seek. It is found in the more 
general denial, which was finally made, of the con- 
clusion to which the acceptance of these rejected 
theories would naturally lead and had actually led 
M. Brongniart and others. The authors say: Of 
a still more questionable character is the theory of 
progressive development, as applied to the state of 
vegetation in successive ages. In the vegetable 
kingdom it cannot be conceded that any satisfactory 
evidence has yet been produced upon the subject ; 
on the contrary, the few data that exist appear to 
to prove exactly the contrary.’’ All the denials 
and assertions made in the work opposed to 
Brongniart’s teachings are made to support this 
view. The existence of Cactacee, Euphorbiacem, 
and other dicotyledons in the Carboniferous would 
negative development; the admission of -a former 
tropical climate was a strong argument for the 
nebular hypothesis as well as for geologic progress ; 
tree-ferns would argue such à former tropical 
climate ; if Calamites could be shown to bea Juncus, 
a higher type would be found in Palwozoic strata 
than Brongniart believed to occur. Still another 
good point was thought to be gained by proving 
what is now admitted — viz., that coniferous plants 
occur in the coal. All botanists then held, as many 
still hold, that the gymnosperms were a subclass 
of the dicot: ledons, co-ordinate with the dicotyle- 
donous avgiosperms. But, curiously enough, 
Brongniart had forestalled this argument by 
making the gymnosperms of lower type, inter- 
mediate between the cryptogams and the angio- 
spermous pkanerogams. By a special insight 
characteristic of true scientific genius, he had use 
their lower geological position as a proof of their 
lower organisation—i.e., had postulated evolution 
as an aid to organic research—a method which is 
now becoming quite common, although unsafe 
except in the hands of a master. 

Dr. Lindley laid much stress upon the fact that 
no trace of any glumaceous plant bas been met 
with even in the latest Tertiary rocks,” thus freely 
employing the fallacy which he elsewhere warns 
others to avoid, that because a class of plants has 
not been found, therefore it did not exist ata given 
geological epoch. But to cut off the possibility of 
a reply to the position he takes he finally declares 
that ‘‘supposing that sigillarias and stigmarias 
could really be shown to.be cryptogamic plants, 
and that it could be absolutely demonstrated that 
neither Conifere nor any other dicotyledonous 
plants existed in the first geological age of land 
plants, still the theory of progressive development 
would be untenable, because it would be necessary 
to show that monocotyledons are inferior in dignity, 
or, to use a more intelligible expression, are less 

rfectly formed than dicotyledons. So far is this 
rom being the case that, if exact equality of the 
two classes were not admitted, it would be a 
question whether monocotyledons are not the more 
highly organised of the two; whether palms are 
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not of greater dignity than oaks, and Cerealia than 
nettles.” Teleologic and anthropocentric rea 

like this pervades all the discussions in this w 
and vitiates the scientific deductions. The elabo- 
rate experiment that Dr. Lindley made and de- 
scribed in the first dozen pages of the third volume 
was obviously animated by the same spirit of un- 
compromising hostility to the development hypo- 
thesis. By showing that the higher types of p 
when long immersed in water are earlier decom- 
pored than ferns, conifers, and palms, he thought 

e had demonstrated that the reason why we find 
no dicotyledons in the Carbonifcrous is simply 
because they had not resisted, and from ther 
nature could not resist, the destructive agencies to 
be overcome in the process of petrifaction. One 
could wish that he might behold the four thousand 
species of fossil dicotyledons now known, and 
realise how vain had been his experiment as well 
as all his theorising ! . 

It is such resistance as this, coupled with the 
power of the Jussiwan method, that has retarded 
the progress of correct ideas respecting the develop- 
ment of plant life. Systems of classification have 
been chiefly modelled after those of the early 
founders. The text books of botany still generally 
invert the order and begin with the phznogams, 
although this is doubtless merely intended to 
facilitate study, and does not at all imply that our 
leading botanists believe this to have been the 
order in which plants have developed. This in- 
version of the order, however, shows how com- 
pletely the notion of development is ignored in 
modern botany, and the system througbout rests 
upon the evidence furnished by the organs of the 
planta as they are understood. Nevertheless, it is 

roper to say that at the precent time quitea 

body of the most thorough students of vegetal 
embryology and histology, chicfly in Germany, 
have rejected much of the modern system of 
botanical classification, and especially that which 
concerns the position of the gymnosperms. They 
prove in the most satisfactory manner that these 
plants constitute a lower type than any of the 
remaining phanerogams, and they also ficd that in 
their reproductive organs they form a more or less 
natural transition from the n to the 
pbœnogams, between which they place them. 
This result is most gratifying to the palæo- botanist, 
for nearly all works on fossil plants give the 
gymnosperms this position at the base of the 
phmnogamic series, so sagaciously assigned to them 
by Brongniart. ‘They have been compelled to do 
this in the face of the prevailing botanical systems 

because this isthe position which they are fou ` 

to occupy in the ascending strata of the earth’s 
crust, It is astonishing that botanists could have 
remained so indifferent to such a weighty fact, and 
it is certainly most instructive to find the geolcgical 
record, so long unheeded, confirmed at last by the 
facts revealed in living plants. There is no evidence 
that those who have thus confirmed it were in the 
least influenced by it, since Sachs and Caruel are 
as silent respecting pal ontology as De Candolle or 
Bentham. ; 

The founders and perfecters of the prevailing 
system of botanical classification have not been 
influenced to any marked degree by the idea of 
development in vegetable life. Few of the earlier 
ones had ever heard of development, except at 
least as a visionary theory. This system bad 
become established long before the doctrine of the 
fixity of species had received a shock, for although 
Lamarck, himself a botanist, had sown the seed of 
its ultimate overthrow, still it required half a 
century for this seed to germinate, and it was 
during this half century that the Jussiman system 
was supplanting the Linnæan and gaining a firm 
foothold. i 

Shaking off, for the time being, all fixed allegi- 
ance to any system, let us glance for a moment at 
the lesson which vegetable palmontology now 
teaches upon the subject of development. 


BACTERIA AND THE CELL 
THEORY.* 


ATHOLOGICAL science has always been more 

or leas governed by some dominant idea. At 

one time it was the blood and fluids of the body; at 
another the action of the blood vessels ; at another 
that of the nerves, in which men saw the initial 
stages of morbid change. The autonomy of the cell 
and the share taken by cell life in pathological 
processes replaced the older theories, and now the 
idea of parasitism seems to overshadow all. The 
cell theory is becoming subordinated to the operation 
of microbes, and diseased action is coming to be 
regarded as the expression of the vital resistance of 
the tissues to the invasion of external organisms. 
Professor Virchow, in an article entitled “ The 
Strife between Cells and Bacteria ” (Archie. der 
Path. Anat., Bd. 101, Heft 1), points out that in 
spite of the modern advances in bacteriology the 
cell doctrine is by no means extinguished. deed 
every new discovery tends, he thinks, to confirm the 
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truth that the whole work of the body, and all the 
char ges it undergoes in disease, are the result of the 
special activities of the cells that compose the organ- 
ism. Each cell may be regarded as an individual, 
and every discovery that demonstrates the in- 
dependent activity of the cell strengthens this 
doctrine. Thus the discovery of the mobility of ooa 
and of the facts of cell migration did not displace 
the cell theory, as some think, but merely widened 
its conception. The matter is somewhat different 
with the new ideas concerning the influence of 
micro-organisms; and it becomes a question how 
far the older view of cellular activities will have to 
be modified by the introduction of the notions of 
parasitism. Virchow accordingly traces thadevelop- 
ment of this, the etiological, side of pathology, 
which he admits had been much neglected. The 
notion that fungi could produce disease arose out of 
the discovery by Bassi of the muscardine disease of 
silkworms in 1835, of the fungus of favus by 
Schonlein in 1839, and that of thrush by Jul. Vogel 
in 1841. Some pathologists — notably Henle — 
generalised upon such scanty facts, and propounded 
a theory of disease based on parasitism, which went 
beyond even our present knowledge. Facts, how- 
ever, accumulated but slowly; for although the 
life-history of the ordinary fungi was known, that 
of the large group of schizomycetes was ignored or 
misinterpreted. Ehrenberg classed bacteria among 
the infusoria, and their vegetable nature was for 
long in doubt. Again, in those days there were 
none of the powerful microscopic app lances now in 
vogue, no idea of cultivations, none of the 
methods of staining which are now employed—for, 
indeed, the staining reagents were not then dis- 
covered. Moreover, the ubiquity of these micro- 
organisms, their presence in every drop of water or 
bubble of air, may have been one reason why they 
were overlooked as causes of disease. 


Professor Virchow relates an example of this 
oversight from his own experience in cholera in- 
vestigation. In the first fatal cases of the epidemic 
of 1818 he detected numerous vibriones in the 
intestines, and noted the absence of any such foreign 
matter in the blood. He found in choleraic 
evacuations ‘‘ vibriones and ciliated monads, but 
could determine no special forms, and concluded 
that their presence was due todecomposition. It is 

ible, he remarks, that these ‘‘ infusoria’’ were 
identical with common bacilli, but twenty years 
later he found, in a case of arsenical poisoning with 
choleraic symptoms, that the large intestine con- 
tained ‘‘ masses of bacteridia and vibrios correspond- 
ing with those described by Klob and others as 
cholera fungi.” In 1868 he wrote to the effect that 
although the minuteness of such organisms rendered 
their differentiation difficalt, he did not despair that 
some day a specific form of vibrio in cholera would 
be found by experimental research. Therefore he 
would not abandon the notion of there being a 
cholera fungus, and of the cholera miasm being a 
ferment; and, looking to the present stage of 
inquiry respecting the comma bacillus, he holds 
that the question is still unsolved, even in spite of 
improved instruments and methods. 


The idea that infective diseases are due to the 
presence of micro-organisms remained hypothetical 
until the discovery of the anthrax bacillus by 
Pollender, Davaine, and Brauell, that of the mi- 
crococci of variola and vaccinia by Keber, and of 
the spirillum of relapsing fever by Obermeir came 
to supply definite facts as to the presence of 
microbes in the blood. Yet how much remains to 
be done, even in the first stage of this etiological 
research—viz., the proof of the presence of micro- 
Organisms! Sach proof is wanting in the case of a 
large number—and these the commonest forms— of 
infectious and contagious diseases. For the mere 
discovery of the presence of a microbe is of slight 

in either to pat ology or treatment. Is relapsin 

ver, asks Virchow, better understood or treate 
since the discovery of the spirillum? Of what in- 
finenoe has the discovery of micrococci been upon 
the doctrines of small-pox and vaccination? Had 
it not been for Pasteur’s application of the principle 
of attenuation of virus to the practice of protective 
inoculation, the sole practical outcome would have 
been, that of Lister, which, it must be remembered, 
‘was the result of a stroke of genius, and not of the 
demonstration of actual fact. Nevertheless, micro- 
organisms occupy the field. They occupy the 
thoughts and fill the dreams of many old and all 
young physicians. The part played by cells is for- 

tten, or deliberately ignored, and in evidence 

ereof Virchow quotes a passage from a Paris 
journal in which it is declared that the republic of 
cells has been vanquished by the forces of parasitism. 
No wonder that the great founder of cellular 
pathology should cry ‘Poor little cells! Many a 
man with his Abbe- Zsiss’ seeks to render them 
invisible, and to bring into view only the stained 
microbe. Yet they are there, and can wait; their 
time will come again when physicians have finished 
the task of filling up the lacune of botanical know- 
ledge. Then the cell will once more take up its 
1 in the front rank of scientific and practical 


If, however, cell life should become again the 


foundation of morbid processes, it will be more or 
less under the influence of the new doctrines. For 
after a parasite has been discovered, and its mode 
of life ascertained, there remains the problem how 
it excites disease. When Koch discovered the 
tubercle bacillus, many said that all the careful 
labour of former days upon phthisis had been 
thrown away. Phthisis was a unity, for the bacillus 
was at its root. Pulmonary tuberculosis was 
identical with caseous hepatisation, glandular 
tuberculosis with scrofula, and so on. But in a 
short time it was found that this unity could not 
be maintained, and pulmonary phthisia remains 
what it was—a process of varied origin, some- 
times the outcome of mere inflammation, 
sometimes of specific tubercle. - He who 
would understand it aright must learn something 
more than how to stain bacilli. So little light has 
the discovery thrown on phthisis that even the up- 
holders of bacillary phthisis have to fall back upon 
the notions of predisposition and immunity. The 
knowledge of a bacillus may be necessary for a full 
comprehension of the origin of a morbid change, 
but it does not explain the lesion nor render its 
examination superfluous. So is it with leprosy. 
The discovery of the bacillus lepræ excluded a large 
number of other possible explanations, but made no 
positive àdvanee in the diagnosis, prognosis, or 
cure of the disease, an ill make no 
advance until by the application of the older 
knowledge of the local affections of leprosy 
to the bacillus we gain some insight into 
the relations between the two. That relation may 
be expressed in the terms of the title given by 
Virchow to his paper. We may conceive a 
state of war between the microscopic cell 
elements of the body and the microphytes. 
Both cell and microphyte are endowed each 
with its own life and powers. Which is the 
aggressor? What excites its attack? Does the 
other combatant resist, and, if so, by what means? 
Which of the two is vanquished in the struggle? 
These are questions to be answered. In olden 
time disease was regarded as a struggle. The 
definition of Schultz ~ Schultzenstein made it a 
struggle of life with death ; but it is the living thing 
that struggles, and not life, while death is no active 
opponent—it is merely a negation. Schonlein was 
nearer the truth in statement that the living 
body contends against cosmic and telluric assaults. 
At present we know more of the properties and 
activities of cells than we do of these vegetable 
parasites, but knowledge of the latter, and of their 
product — ptomaines—grows day by day, with 
clearer evidence that the nature of their action upon 
the cells of the body is a chemicalone. The near 
future will have to determine what is the nature of 
the resistance offered to this agency by the living 
cell; and already the researches of Metschnikoff 
have thrown some light upon this, showing how 
bacterial organisms can be taken up and destroyed 
by the cells of the animal body. Thus Virchow 
predicts we shall see inquiry enter once more within 
the domain of cellular pathology. The search for 
the cause of diseased action will lead to the further 
question as to how that cause operates, and to 
answer this our knowledge of cell life will need to 
be expanded. If, then, the modern pathologist is 
engaged in detecting and describing bacterial 
organisms, he will so much advance our knowledge of 
disease; but he cannot, in this limited view, give 
that fulness to knowledge which will embrace not 
only the causative agent, but the organism acted 
upon; not merely the parasite, but the host; not 
the bacterium only, but the cell that it attacks. 
We need to be reminded of such things, if only to 
teach us a little humility, and to prevent us falling 
into errors which would do much to bar real progress 
in knowledge. 


ON THE COLOUR CORRECTION OF 
DOUBLE OBJECTIVES.* 
By CHARLES S. HASTINGS. 


I.—Review of Attempted Methods. 
F we call the focal length of two thin lense tin 
contact P, one of the lenses being made of a 
material with indices of refraction n, and the other 
with indices indicated by n’, we may write 


= (n - 1) A (n-! — 1) 8... (I) 


where A equals the sum of the curvatares of the 
two surfaces bounding one lens, and B the corre- 
sponding sum for the other. 

In order that this system may be achromatic, it is 
necessary that P or ọ should be invariable with n 
orn’, or, in other words, that the equations— 
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should be satisfied. Unfortunately, this is in prac- 


Third series, 


From the American Journal of Science, 


Vol. XXIII. No. 135.— March, 1882, 


tice impossible, because at present no two varieties 
of glass are known in which oe. is constant. On 


the contrary, this coefficient is itself a function of , 
and has an infinite number of values, all included 
in practical cases, however, within limits nearly 
approached. Thus, since the last equations cannot 
be satisfied for all values of n, the problem is reduced 


to finding that value of 43 , which substituted in 


(3) will make the combingtion the most advan- 
tageous one. , 

e first efforts to find a solation of this problem | 
were attended by one of the most brilliant dis- 
coveries in physical optics. Only in objectives of 
considerable size does the question become of great 
importance, and as Fraunhofer was the first to 
.ttempt such objectives, so he was first confront sd 
with the problem. To solve it, he performed an 
elaborate series of experiments on the optical pro- 
perties of various glasses, during which he dis- 
covered the lines in the solar and certain stellar 
spectra universally known by his name. ee 
as it was evident that the accepted value of pe 
should depend upon the relative intensity of lights 
of different refrangibilities, he made a photometric 
determination of the brightness of the various 8 
of the solar spectrum. With data thus derived 
his theoretical. method of determining the best 


value of the coefficient ae was to deduce various 


values by observation, multiply each value so ob- 
tained by the relative brightness of the correspond- 
ing region of the trum, and divide the sum of 
these products by the sum of the numbers dencting 
the brightnesses. For example, if ra, "3, "Y, &c., 
are the indices of refraction for the first medium 
corresponding to the Fraunhofer lines a, B, Y, &o., 
n'a,” 85 n'y, To., the corresponding quantities for 
the second medium, and 91, 92, qs, K., are the rela- 
tive quantities of light contained in the solar spec- 
trum between the lines 2/3, By, Ko., then the 
accepted value of the co-efficient is given by the 
equation— 


ATR., ? 
Qi + 7 + Ko. 


Fraunhofer found, however, that for a combina- 
tion of crown and flint glass this method always 


gives too large a value for 4 that is to say, that 


an objective so constructed would be notably under- 
corrected. Nor is it difficult to recognise that the 
theory is imperfect, for it implies that light of all 
refrangibilities is of value in the formation of the 
image exactly in p rtion to its intensity, whereas 
in reality light of the extremes of refrangibility, 
instead of assisting in defining an image, is abso- 
lutely harmful. Fraunhofer was driven, therefore, 
to a purely empirical determination of the quantity 
under discussion, and from his time to the present 
the only way for an optician to determine the rela- 
tive foci of the two components of an achromatic 
objective, is by a laborious process of altering the 
curves, and testing the result, until the outstanding 
colour, about the image of a bright star, is such as 
experience has shown is attended with good defini- 
tion. A few of the more scientific opti- 
cians determine the coeficient by means of 

risms instead of lenses, and thus by a 
knowledge of the mathematical relations in- 
volved, save a great deal of manual labour. Still, 
even in the case where a pair of prisms combined to 
for n a diasporometer is used, instead of a pair of 
lenses, the accepted value of the coc fficient depends 
upon an exercise of the judgment alone, and hence 
this process yields no unambiguous solution. 


II. A Theoretical Solution. 
In order to investigate the best theoretical value 


for the coefficient Ai , we may begin by express- 


ing n' either directly or indirectly as a function of 
n. The most natarally suggested course is to ex- 
press each as a function of the wave-length of light 
according to Cauchy’s well-known formula; but 
not only is the labour of computing the constants for 
the necessary three terms of such a formula great, 
but the accuracy of the expressions thus obtained is 
very inconsiderable. In another article“, however, 
I have shown that n! may be expressed for all cases 
of practical importance, as a function of n by a 
simple trinomial of the second degree, so that the 
residuals are smaller than the errors of observa- 
tion, except in cases where very extraordinary 
accuracy is attained. We have thus 
ni=a+PBn+yn'; 
cnd the equations above become— 


5 9 * (n = ) A (a—1 480+ B.. (I) 
d = O= AG + 2yn) B . 2) 


dn f 
A m -B (8 4: 2% ) 
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The problem is to determine the particular value 
of n, which can be most advantageously substituted 
in the last equation. This value will be designated 
as ne, and the corresponding focal distance as Po. 


To accomplish this solution we must first find a | P 


criterion of excellence in an objective. This we 
. do, after defining the sense in which 
"Light, for the purpose of this investigation, { 
ight, for the 0 ves on, is 
defined as that form of radiant energy which 
affects the retina. Its quantity is measured, not 
by the value of the energy, but by the physiological 
ect which it is capable of producing. The in- 
tensity of light of refrangibility, n, is measured by 
the quantity of light contained between the re- 
Frangibilities, a and n + dn, divided by dn. Thus 
if 7, equals the quantity of light so defined, and 
ly its intensity, then— 


Qn = tn aN. 


_In what follows we shall consider only such 
light as is given out by a very hot solid body. This 
light is composite, and contains light of all re- 
fravgibilities from a little less than that of the 
-Fraunhofer line A, to practically a little more than 
‘that of the line H. e let n, and ne represent 
these limits of refrangibility. Then if Q is the 
total amount of light falling upon a given area— 
¢.g-, upon an objective—we have evidently— 


Rr 
222292. t dn 
n 
In this expression 1 is an unknown function of 
n; but we know enough of the properties of this 


function for the present p Be. 
_A perfect objective wo concentrate ail the 
light incident upon it from a distant point in its 
axis to a very emall circular area in the focal plane 
which area would be constant for all telescopes o 
the same angular aperture. The most perfect 
attainable objective then would be that which con- 
centrates the greatest attainable amount of light 
within this area. To investigate the conditions 
- which must be satisfied to end, we must 
determine the amount of light falling within 
a small circular area o at Poe, the radius of 
which we will set as a tan. 1 a, where a is 
the angular aperture of the objective. It is 
evident that all the light of such refrangibilities as 
substituted in (11) would yield values of P con- 
‘tained between Po — a and P, + a would fall 
within the area c. These limiting refrangibilities 
shall be denoted by n and n + 4 Only a por- 


tion of the light of refrangibilities lees than n _ i 
and greater than n a, however falls upon this 
area, the amount of light for the refrangibility n 
being clearly N 
i a? , 

fn (P o — P n)? 


quantity of light falling upon o 
would be equal to the sum of 4 the Alizee integrals. 
_ the first taken from the extreme red up to n evant 
the second from a a up ton, , and the third 


from this last up to the extreme violet—that is, if 
be this quantity— cae 


hence the total 


n 


qaa Ta dn 5 Ta 
é — — . ＋＋ n n 
S „ &. T Se 


na dn 
+ of in 1 
P =m P. 2 
1 PoPa) 
To find the value of no, which will render the 
last expression a maximum, it is necessary to find 
the first derivative of the function with respect to 
nm. and set it equal to zero. Remembering that 


d Po 
Po = O, we see that Pa, n nnd, are 


quantities dependent upon ne; hence we 


the only k ‘ ; 
y differentiation under the signs of inte- 


obtain 
gration. 


n_ 
=On~ 2a f a 
fo 
Nr 
+a 


an 
+ ln „ 2% %% 
"4 


tn dn d Pa 
(Po = Pe) d no 
ln — a 
(Po 9 Pn = a)* 
mn dn d P. 
(Po e P,,)3 dno 


a 
at tn ＋ a 


(Po = F. 4 
But from the definition of the quantities n. 


and n +e we have— 


(Po — Pn — a)? œ (Po — Pn + a)? = at. 
Henoe, the value of 755 reduces to minus the pro- 


No 
duct of 2a? into the sum of two definite integrals 
d ne, and the problem becomes simply the deter- 


1 and less than 


mination of the value of t which wi cause this 
n 
sum to vanish, as since an. (P. — Pa)? must 
have opposite signs in the two integrals because 
Ta * = O, that value which will make the two in- 
0 
tegrals equal. If both :, and P. were symmetrical 
with respect to some one value of n, that value 
would evidently answer the condition: otherwise it 
is nece to know the function t». 

It would be easy to find a transcendental func- 
tion which would express empirically the photo- 
metric observations of Fraunhofer, or the more 
recent and elaborate ones of Vierordt; but a 
simple consideration of the physical limitations of 
the problem will enable us to dispense with this 
operation. Hitherto, we have made no restrictions 
as to the value of o. Let us now suppose that o is 
so small that it may be regarded as the image of a 


star, then a is small, and · since Pe = O, P. may 


0 
be regarded as symmetrical with respect to 
mo for values not differing largely from Po. 
Again, for white light i, is shown by the pho- 
tometric observations above named to have a single 
maximum corresponding to a certain value of n, 
which we will designate as ni, and consequently 
may be regarded as a symmetrical function of » in 
the region of this maximum. Finally, 7 v is never 
N o 

large in proche! cases between the limits n, and 
mo, while P, - P. increases continuously in numeri- 
cal value toward these limits. If, then, we set 
ne = nı the two definite integrals become sensibly 
equal, and g is a maximum. 

The value n, corresponds to light of a refrangi- 
bility greater than that of the Fraunhofer line D, 
that of E; nearer, however, to the 
former, The only prominent Fraunhofer line 
readily seen with a crown-glass prism of moderate 
dimensions in this region is that of wave-length 
5614. This I will assume as defining no, and con- 
sequently the ratio of A to B in (3). In all sub- 
stances practically useful in telescope making, y of 
(2) is positive, therefore P, is a minimum. 

he reason given above is evidently applicable to 
all forms of radiation transmitted by the lens sys- 
tem, if appropriate definitions of g and 1 are given, 
and t possesses a single maximal value. For in- 
stance, in the case of radiant energy, pure and 
simple, no should nearly equal n, (lenses of glass) ; 
and for a photographic objective where silver salts 
are to be acted upon no should be nearly equal to ny. 


(To be continued.) 


` 


THE NITROUS OXIDE AND CARBON- 


DISULPHIDE LIGHT.* 
By WX. Tuos. Jackman, M. R. C. S., &c. 


T: light obtained by burning a mixture of 

nitrous oxide gas and the vapour of carbon 
disulphide is well known to be very powerful for 
photographic purposes. It is of an intensely blue 
colour, and very active in photographic-chemical 
properties, being, according to Stein, twice as 
powerful as that of the oxyhydrogen flame, and 
three times as powerful as that of the electric lamp. 
This able scientist points out that when in fu 


explosive under certain conditions. Thea 


consists of a double-necked flask of abou e. a. 


fixed, 
into the 
the other 


through this 
tube, B, the mixture of nitrous oxide and carbon 
disulphide is led by means of an indiarubber tube 
to a modified Bunsen’s burner. This burner has 
neither the usual opening for the admission of air 
nor the arrangement for regulating the quantity of 
gas passing through it. The nitrous oxide en 

o flask through A, and after with 

vapour of the carbon disulphide in the flask passes 
through B to the burner, where it can be ignited 
with safety, and with the 3 of a very blue 
flame. The size of this flame depends upon the 
dimensions of the apparatus. The amount of the 
mixed to be burnt can be regulated by a 
stopcock placed between the tube B and the Bunsen 
burner. E. Sell, of Berlin, produced, a few Jan 
since, some excellent photographs with this light, 
which were exposed a shorter time than when using 
the electric or magnesium light, and were in every 
way more perfect. Riche and Bardy, of Paris, also 
made extensive experiments with this light, and 
proved it to be twice as powerful as the magnestum, 
and three times as powerful as the Leelee They 
further ahuwed that the photo-chemical power of 
the light was due to the blue flame of the sulphur 
in the combination. Oxygen may be used instead 
of nitrous oxide gas, but the latter is recommended 
as being safer. 


RED PRINTS FOR DRAUGHTSMEN.® 


red photographs 
of PNow York. 


prints, taken from the 
placed r I 
the photographic half tone, or stipple—in 
brea 


removed from the paper. 


A strong solution of 
bichloride of mercury is 5 over it, and in the 
manner of the so-called magic photographs, the 
silver deposit on the paper is bleached out, leaving 


power it illuminates a larger surface than the same | Erg ant 


sized flame of other artificial sources. Moreover, 


when the cost and frouble of fixing the apparatus 
for this light are ccmpared with that of the electric 
or of the oxyhydrogen, it seems highly probable 
that this form of artificial light will be more ex- 


tensively used than it is at present. The want of 
a reliable, cheap, and uncumbersome artificial light 
has long been felt by 


pity hie paar ; hence I am 
emboldened to draw attention to this source, and 
explain shortly the apparatus required for its use, 
and refer to a few of the experiments which hive 
been made with it, hoping thereby to encourage its 
more general trial in the art of photography. An 
ingenious apparatus for the mixing and burning of 
the nitrous oxide and carbon disulphide vapour has 
been invented by Delachanal and Mermet, of Paris, 
by which a constant light can be obtained, and the 
danger of an aphan obviated, for it must be 
borne in mind that carbon disulphide vapour is very 


From the Photographie News. 


Such pictures are, or ought to be, a correct re- 
presentation in line manner of the ph 
employed. In portraits the likeness can be 
well, and in landscapes, in machinery, and other 
inanimate objects, the most intricate details can be 
rendered and distinct as im the original 


hoto 8 . 
2 The drawing in its present condition is handed 
now again to the photographer, who reproduces 


from ita negative of extremely strong intensity, 


fit to make from it a relief plate, or to print it ona 
bichromated albumen or asphaltum upon a 


zinc plate, preparatory to the etching process. 
Photographs for red prints are mostly always 
enlargements of the originals in the proportion of 
one to three. By reducing the drawing after- 
wards tothe original size, the lines are ered 
extremely ope i and delicate. Etchings and relief 
lates managed in this manner are frequently of a 
beauty equal to any well executed engraving. 
The making of red prints for the engraver or 
draughtsman, simple as it may appear, has its 
difficulties, as well as any other photographic pro- 
cess. The tone of the print is of great importance ; 
if inclined to be black, or when printed too deep, 
the draughtsman is unable to see the ink lines, 
especially when very fine. The negative must also 
be of a certain quality ; all details must be visible, 
and contrasts between light and shade must 
be avoided ; still the plate must be able to give a 
well-defined and somewhat brilliant print. Nega- 
tives for red prints, which are mostly made on 
collodion, are somewhat over-exposed and slightly 
intensified. Ordinary Rives paper is for 


By C. B., in the Photographic Times. 
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inting, salted with chloride of ammonium or 
ium, from 10 to 30 grains to the ounce of water. 
Citric acid, the same quantity as the chloride, may 
be added to the salting bath, or the salted paper, 
when dried, may be floated for a minute, before 
silvering, upon an acid solution of the same strength. 
The stren of the silver should be regulated 
according to the strength of the salting bath; weak 
solutions are, however, preferable. After the proof 
has been printed to the desired depth, it is washed 
in water acidulated with citric acid, and after all 
acidity has been washed away, fixed in a fresh 
hyposulphite- of-soda solution, ł'8. Organic matter, 
ike gelatine or beiled starch, in the salting bath, 
assists in keeping the red colour. 

A brick-red or a muddy yellowish tone is prob- 
ably caused by too strong a silver solution or im- 
purehypo. The quality of the negative has as 
much to do with a good tone of the print as in any 
other process. The washing of the print must be 
done quickly and thoroughly. Hypo in the print 
prevents the perfect bleaching of the print with 
mercury ; too much washing softens the paper and 
makes its surface woolly, hence the addition of 
gelatine or starch is advisable, also to impart 
strength to the paper. The red tone of the print 
is of great importance; it assists greatly the en- 
graver's work. The fine lines he draws upon the 
photograph are more distinct and more visible to 
him than when made upon a bluish-black ground. 
There is a t demand for silver prints in the 
engraving district of New York, and when they 
are made in the manner described, or by a similar 
process, they are always satisfactory to the en- 
graver. These prints find a practical application. 

How to obtain beautiful and decided red tones 
has been described repeatedly. The methods with 
bichromate, graps sugar, and silver development, 
and many others, give splendid results, and are 
highly interesting to the student as well as the 
practitioner, but neither of them has gained such a 
popularity as the simple so-called silver print. 


THE DYEING OF FEATHERS. 


THE Teinturter Pratique remarks that the dyeing 
of feathers (like that of tissues) requires 
two operations, scouring and dyeing. 

Seouring.— This operation is intended to remov 
from the feathers the fatty substances and impuri- 
ties which they may contain. For that purpose the 
feathers are steeped for some hours in benzine or 
mineral essence, and are then exposed to the air. 
When dry they are carefully soaped in a hot bath 
3 T soap, being afterwards rinsed and 

yed. 

Bleaching.—For white feathers the soaping with 
a hot bath is renewed two or three times. Then 
rinsing follows, and afterwards azuring in a bath 
mordanted with a little sulphuric acid, and con- 
taining a small quantity of aniline voilet or aniline 
blue. The feathers are rinsed, passed through a 
eolution of starch, vaporised, and curled. 

Dyeing in Black. — The feathers are pipnes after 
scouring into a bath of sulphate of iron (green 
copperas) at 10 or 15 deg. B. They are let soak for 
two or three days in this bath, then washed and 
pona in a hot bath of Marseillea soap. The 

eathers are rinsed and are steeped for forty-eight 
hours in a solution of tafinin at 6 or 6 deg. B. After 
being again rinsed they are replunged for twelve or 
eighteen hours into the bath of sulphate of iron 
and then washed. Finally they are dyed at 158 
deg. to 167 deg. Fahrenheit in a bath containing 
che quantity of logwood necessary to obtain the 
shade required. They are then washed and 
through a cold soap bath, after which they are 
starched, dried, vaporised, and curled. 

Dyeing in Violet, Blue, Green, and Aniline Pink. 
— Into a bath of water at 122deg. or 13ldeg. 
Fahrenheit, and mordanted with a little sulphuric 
acid or tartaric acid, there is placed the quantity of 
colouring s#betance necessary for the depth of shade 
When it is dissolved the feathers are 
plun into it, and are constantly manipulated 
till dark enough in colour. They are carefully 
rinsed, and are passed into a light starch bath and 
dried. They are shaken to remove the excess of 
starch, then vaporised and curled. 


required. 


A REFLECTING MAGIC LANTERN. 


MAGIC-LANTERN which can be used for 
showing opaque objects has been recently 
pea by Messrs. H. and G. Davenport, of 
omerville, Philadelphia, U.S.A., and is thus 
described by the Scientific American :—On the inside 
of each end of the front, and on the inside of each 
end of the box, is a concave reflector; these are so 
placed as to concentrate the light upon the picture 
at the centre of the back of the box. In a tube, F, 
projecting inward from the front, between the 
mirrors, is arranged a sliding tube, C, holding a 
conver jens, H. This tube is moved for foc 
by means of a rod, J, extending up to the top o 


the back of the box. In the box two lamps or other 
lights—auch as calcium or electric—are placed be- 
tween the mirrors at each end, as shown in Fig. 1. 
Above each light is placed a detachable funnel. 
The top of the box is curved and the under side is 
polished to reflect the rays of light. 
a ventilating opening provided with a hood to per- 
mit the hot air to escape; the supply of air is 
admitted 1 the perforatted bottom. The 
pictures are held in a sliding apparatus moving 


between two longitudinal grooves (Fig. 2) secured 
on the outside of the back of the box, and having 
two apertures, which can be closed by hi doors. 
The pictures are held in place by closing the doors, 
and can be shifted to ap in an opening in the 
back of the box. 


the same through the lens upon a screen or wall. 


By means of a mirror, T, on a door, S, hinged to 


the front of the box below or at either side of the 
tube, the light can be reflected upon any desired 
surface. Any opaque object, such asa photograph, 
chromo, or drawing, can easily be reflected upon 
the screen in any desired size, all parts being clear 
and distinct. The pictures do not become heated 
sufficiently to injure them, and may remain in the 
apparatus for hours without being deatroyed. 


USEFUL .AND SCIENTIFIC NOTES. 


— — 


Effects of Lightning.—At a recent meeting of 
the Berlin Verein fiir Innere Medicin, Dr. Liman 
described the changes present in the bodies of two 
men who had been killed b Hghtning when taking 
shelter under the trees of the Thiergarten. In the 
one subject, the hair over the left temple was 
singed, and the skin from the left ear to the 
shoulder-blade was discoloured a brownish-red, the 
chest and abdomen being covered with red and 
white streaks. Reference was made to the dendritic 
figures described in many cases, and attributed often 
to impressions of twigs, leaves, &c. (a specimen of 
which was figured in our columns not very lon 
ago), and in this body there was a figure w 
could be compared to a palm-leaf, but which was 
undoubtedly due to the contact of the folds of the 
shirt. The thus pressed upon remained white, 
the surrounding skin being reddened. The apex of 
the heart was the seat of an i cavity, which 
communicated with both ventricles ; evidently the 
lightning stroke had caused rupture of the organ. 
In the other case, the skin and hair were simply 
excoriated and singed, end numerous ecchymoses 
occurred beneath the serous layers of the peri- 
cardium and pleura; the lungs were much con- 
gested. Here death was evidently due to asphyxia. 
Dr. Liman mentioned, and Professor Leyden oon- 
firmed, the fact that death by lightning is 
occasionally, accompanied by rupture of internal 
organs, as the brain and liver. 


A PIEOE of amber weighing 8lb. is at present 
being exhibited in the Mark Museum at Dantzig, 
for which the owner has refused £1,500. It is pro- 
bably the largest piece in the world without 
blemish. Frederick the Great, more than a cen- 
tary ago, paid the same sum for a piece weighing 
13lb., which is preserved in the mineralogical 
museum at Berlin, but it has gaps and cavities. 
Two beautiful pieces of work in amber are also to 
be seen in Berlin. One is a flute, which also was 
an acquisition of Frederick the Great. The other 
is a complete tobacco-pipe, belonging to Frederic 
William III., the father of the present Emperor ; 
it bears an admirably carved likeness of that 
monarch. 


A FORTNIGHTLY journal called the Linguist is to be 
ublished, written in five languages —viz., English, 
rench, Spanish, Italian, and German. 


In the top is 


The light from the lamps is 
reflected by the mirrors upon the picture, and from 


SCIENTIFIC NEWS. 


— — 


Th death is announced of Prof. Worsaae, the 
distinguished Danish archæologist. 

Mr. William Gough Birchby, the hon. sec. of 
the Vegetarian Society, died recently at the early 
age of 35. He was head-master of the New 
Jerusalem Schools, Salford, a Swedenborgian, 
and a Fellow of the Royal Meteorological 
Society. 

An international cookery and food exhibition 
is to be held at the Westminster Aquarium in 
December. The exhibition will comprise 150 
classes, and besides gold, silver, and bronze 
medals, there will be valuable money prizes.“ 


Prof. Simon Newcomb is visiting Stockholm 
as the guest of Prof. Gylden, the astronomer- 
royal of Sweden. He will proceed to Pulkowa 
in order to view the great Russian observatory. 


The fifty-eighth meeting of the German 
Association of Naturalists and Physicians will 
meet at Strasburg on Sept. 17. 

The American Association for the Advance- 
ment of Science is in session at date of pub- 
lication, and it is expected that some useful 
papers will be read, especially in Section D, in 
which a discussion will take place on the best 
method of teaching mechanical engineering. 


In the aquarium a the Inventions there are 
now some specimens of the black bass, which is 
indigenous to the rivers and lakes of Canada and 
the United States. We believe it has been pro- 

sed to introduce the black bass into our waters, 

ut anglers object on account of the voracity of 
the fish, although they provide excellent sport. 
The introduction of the American catfish is also 
objected to on the same grounds; but according 
to Professor S. F. Baird, the United States com- 
missioner of Fish and Fisheries, the catfish does 
not molest other fish, and does not exclusively 
prefer live food. The National Fish Culture 
Association has made some investigations, and 
at present cannot disprove Prof. Baird’s asser- 
tions; but judging by the appearance of the 
specimens in the tank at the Inventions, the cat- 
fish should prove to be a useful addition to our 
rivers, both as a food fish and as sport for the 
angler. 

In connection with flsh,“ a curious sto 
comes from Vadé, in East Finmarken. Dr. G. 
A. Guldberg, of the University of Christiania, 
says that the fishery of rorquals or fin-whales 
continues to be tarned to good account for 
scientific purposes, and that considerable qoanti- 
ties of the flesh of the whales killed at Vado 
have been tinned” for consumption in Catholic 
countries—a statement which has caused some 


remarks to be made about the zoology of the 


Church. In spite of Prof. Flower’s monograph 
of the whale, not much is known as to the 
suitability of its flesh for the food of man ; but 
the blue whale is known to feed on a small 
crustacean, and the absence of the Balenoptera 
Sibbaldii from the coast of Norway is attributed 
to a scarce food supply. Rudolphi’s whale, B. 
borealis, is the “fish” that is tinned, and that 
has been caught in large numbers. 


In connection with the British Association, 
which meets at Aberdeen on Sept. 9th, it is in- 
teresting to learn from the Scotsman, which 
gives an account of the ‘‘ arrangements,” that 
% Her Majesty the Queen had agreed to drive a 
party of excursioniste round by Balmoral.“ The 
guarantee fund now amounts to over £2,505, and 
the number of excursions should satisfy the 
most ardent follower of the Association for the 
Advancement of Science. 


The Essex Field Club has recently published a 
paper by Mr. T. V. Holmes, F. G. S., in which 
he reviews the evidence as to the antiquity of 
the human skeleton found a short time ago at 
the Tilbury Dock excavations, which was 
described by Sir R. Owen in his recent work on 
the Antiquity of Man.“ The skeleton appears 
to have been found at a depth of 344ft., nearl 
2ft. below the upper surface of the sand, and 
described by Sir Richard as that of a robust 
man who had attained old age, and the thickness 
and strength of whose thighbone indicated 
power and frequency of locomotion. The fore- 
head is low and narrow, matched by low Austra- 
lian and Andamanese skulls ; and if the skeleton 
is, as Sir R. Owen considers, the first unques- 
tionably lithic bones of man yet discovered, 
the conclusions which he draws, with the elo- 
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quence and clearness that still, as always, cha- 
racterise whatever he writes, are fully justified. 
Mr. Holmes, however, points out that, as the 
illustrious and venerable naturalist has never 
visited the docks himself, he does not appreciate 
the difference of age between those older alluvial 
Spa of the Thames Valley in which Mr. 
orthington Smith has found pa'æolithic im- 
plements and the newer alluvium of Tilbury. 


The original MS. of the lectures delivered by 
William Harvey before the Royal College of 
Physicians in 1616 and the following years, 
which were discovered a few years ago in the 
British Museum, are to be published in a fac- 
simile reproduction, together with an inter- 
lea ved transcript made by Mr. J. S. Scott, of the 
MSS. department of the Museum. The work will 
be issued by Messrs, Churchill, probably in the 
spring of next year. 

With reference to the article on ‘ Electricity 
and Dust,“ which appeared on p. 377, it has been 
pointed out by a German paper that a similar 
experiment to that of Prof. Lodge was described 
by C. F. Guitard, of London, in the Mechanics’ 
Magazine for Nov. 2, 1850. The following is an 
extract :—‘‘Some time since, in experimentalising 
on the electric state of the atmosphere, I employed 
for that purpose a large glass cylinder, about 
18in. high and 9in. diameter, open at bottom and 
having a neck at top. In placing the lower end 
of this cylinder in water the more perfectly to 
exclude the air, and allowing small quantities of 
tobacco smoke to enter the neck at top, the smoke, 
after assuming various actions, according to, prob- 
ably, the hygrometric state of the atmosphere, 
would ually spread itself into a cloud filling 
the cylinder, and at length, as successive portions 
came in contact with the sides of the cylinder, 
condense. Sometimes half an hour would elapse 
before this effect took place. It now struck me 
that if I brought a wire from an electrifying 
machine into the neck of the cylinder, the air 
would immediately become charged with electri- 
city, which would cause each portion of the smoke 
to fly to the sides of the cylinder, and that thus 
more rapid condensation would take place. The 
effect produced was perfectly magical. The 
slightest turn of a small electrifying machine 
produced immediate condensation. It was as- 
tonishing to see how small a quantity of electri- 
city produced a most powerful effect. I am not 
aware that attention has ever been drawn to this 
subject ; and the question will probably arise, 
Has electricity anything to do with the condensa- 
tion of steam in the condenser ?” 


Prof. 8. P. Thompson calls attention to the 
neglect of the means which mechanical science 
has provided for the automatic extinction of fires. 
He alludes to the “sprinklers or distributors of 
water which are now to be found fitted up in 
many mills and warehouses in Lancashire and 
the North, and which are almost universal in 
New England and other parts of the United 
States. This may seem remarkable, yet it is not 
to me so remarkable as the fact that nine out of 
every ten intelligent persons to whom I have 
spoken on the subject do not even know what an 
automatic sprinkler is, and have not the faintest 
conception in what way a system of sprinklers 
can be arranged in a factory so that in whatever 

a fire mey break out, there the water will 
automatically discharged without waiting for 
any human being to notice the outbreak.” 


At the meeting of the Leicester branch of the 
Amalgamated Society of Railway Servants, held 
last week, attention was drawn to the fact that 
at some recent inquests unexpected questions 
were asked and evidence given which seriously 
implicated certain railway servants, and the 
opinion was expressed that an officer of the 
society should attend and watch the case in the 
interests of the society. The Binegar accident 
was referred to, and after Mr. Stretton had ex- 
plained the circumstances he was requested to 
communicate with the signalman’s solicitors, and 
render assistance in defending him. 


The report of the Trinity House Committee on 
lighthouse illuminants contains the following 
conclusions :—(1.) The electric light is the most 
penetrative of the three luminaries in all condi- 
tions of the atmosphere, fog included. It, how- 
ever, is more costly than either gas or oil, and 
its dazzling effect in clear weather renders it un- 
suitable for general adoption around the coast. 
(2.) The gas and the oil lights are practically 
A on but the latter system is considerably 

eaper, and is simpler and more convenient 


than the former. The committee, therefore, re- 
commend that “for the ordinary necessities of 
lighthouse illumination mineral oil is the most 
suitable and economical illuminant, and that for 
salient headlands, important landfalls, and places 
where a very powerful light is required, elec- 
tricity offers the greatest advantages. 


With reference to the app ication of electricity 
to the working of railways, the second section of 
the Railway Conference at Brussels reported 
that, in view of the great progress which had 
already been made in this respect, they look for- 
ward to further improvements; but they made 
no recommendation, Eventually, however, the 
second and third sections consulted together, 
and reported that considerable progress has 
been realised in the employment of electricity on 
railways, and that it is probable that further 
progress will be made, which will largely aug- 
ment their security, and that it will be desirable, 
having regard to this question, to ascertain 
whether preference should be given to electricity 
or to mechanical appliances, and that this is a 
question for the future, having regard to the 
necessities of distance, climate, and the nature of 
the apparatus, which can only be decided by 
experience. 


The Cunard steamer Etruria has made the 
trip to New York in 6 days 5 hours 31 minutes 
corrected time from Queenstown—the quickest 
on record. The average hourly speed was 19 
miles, which means that on occasions over 20 


was the rate. It is probable that with favour- 


able weather the Etruria will also make a quick 
passage home, and thus put the quickest voyage 
on her record. 


LETTERS TO THE EDITOR. 


— — 

[ Wa do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully requests tha: al 
communications should be drawn up as y as possidle, | 

AU communications shouid ba addressed to the EDITOR o/ 
the RnoaLisn Mronanio, 832, Strand, V. C. 

All Cheques and Pcst-ofice Orders to be made payal.e to 
J. PassnonR EDWARDS, 

„In order to facilitate reference, Correspondents, when 

speitking of any letter previously inserted, wil oblige by 
w ntioning the number rf the Letter, as weli as the page on 
w ich it appears, 
i “I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in thia 
only, but in all other subjects: For such a person msy 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that ae te 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks a vice 
from whence great inconveniences derive their original.” 
— Montaigne’s Essays. 


— 


TELESCOPIO POWERS—EQUATORIAL 
MOUNTING—PHOSPHORESCENOE OF 
THE SEA.—THE MOTION OF THE SUN 
IN SPACE— HOME-MADE MICRO- 
SCOPES—RAIN-GAUGE—MEASURING 
THE POWERS OF A MICROSOOPE. 


{24665.]—AT the place whence I write I have no 
meaus of access to No. 191 of the dstronomische 
Nachrichten, which is quoted iu letter 21596 (p. 619) 
by Mr. Rogers. Hence I am curious to know 
whether, in addition to the astounding statement 
that a 3in. object-glass ever bore a power of 550 on 
Mars! anything is said about the manner in which 
such (alleged) powor was measured? 

“ Landbird ” (query 57257, p. 529) should send to 
the office for numbers 52, 296, 300, 421, 612, 613, 
661, 673, 774, 778, 791, 796, 808, 898, 902, 973, 976, 
and 979 of the ENGLisH MECHANIC, in which he will 
find descriptions of very diverse forms of equatorial 
mountivg—all of them, however, of a fairly simple 
kind, and within the power of construction of any 
fairly skilful amateur. Descriptions of more 
elaborate forms of the equatoreal appear in other 
volumes; but these are of a more costly and com- 
plicated character than your correspondent evidently 
requires. 

The familiar phosphorescence in the English 
Channel, to which the same correspondent refers iu 
query 57269 (p. 530), is produced by the Noctiluca 
miliaris, one of the protozoa. Why should this not 
be visible in smooth water? I have seen the sea 
luminous alike from the pier of an English watering 
place and the deck of a Trooper,” iu the Mediter- 
ranean. In every case it is traceable to some lowly 
form of animal life. 

One of those philanthropists who arise at intervals 
to set the whole world to rights, a geutleman 
named Tischner, of Leipzig, is circulating in this 
country a brochure entitled ‘‘The Fixed Idea of 
Astronomical Theory,’’ with a view to show that 
all the (alleged) blunders of astronomers have 


their origin in the assumption of the fixity of the 
sun. ing merely for myself, I have always 
been under the impression that so fair a case had: 
been made out for a motion of translation of the 
entire Solar system in in the directios of the 
constellation Hercules, that such motion was ordi- 
narily referred to in textbooks as an established 
fact. It is not, however, so much the mere trans- 
lation of our system bodily in space, as the abet 
resulta of such translation which form the subject 
matter of the funny little pamphlet before me. 
Between absolute and relative motion, Herr Tisch- 
ner seems wholly unable to discriminate. The 
planets, he asserts, do not describe closed 
curves, on account of the proper motion 
of the system of which they form part; 
but, surely, we, here on earth, at @ prac- 
tically infinite distance from the Universe _of 
Stars, must refer our movements to the centre which 
dominates them. Let me take a simple illustration.. 
Suppose that Herr Tischner were to travel by rañ- 
way from Leipzig for an hour, and on starting were 
to lay his watch, face upwards, on one of the 
cushions of the carriage, then, in the course of that 
hour, the end of the minute hand would complete 
one revolution about the centre of the dial. But, 
meanwhile, the carriage will have travelled, say, 
35 miles on the rails. The whole part of the 
earth on which those rails are laid will have been. 
carried rather more than 648 miles round the 
earth’s axis by her rotation, and some 66,199 miles. 
in her orbit in common with the whole world, to 
say nothing of the little journey—or part of it— 
towards Hercules; so that to be consistent (on 
Tischnerian principles) we ought strenuously to- 
deny that the curve described by the extremity of 
the minute hand of our hypothetical watch isa 
closed curve at all! I have selected this one con- 
tention from the pamphlet as a fair illustration of 
its style of argument. It is wholly needless to 
discuss what its author says with reference to the 
non-existence of ‘ centrifugal force, a term 
never now to be found in the most rudimentary 
books on mechanics, celestial or terrestrial ; or his 
astonishing notion that the motion of the sun in 
space causes the precession of the equinoxes! 

nough has been said to show in what a muddle an 
earnest and well-meaning man may involve him- 
self who meddles with what he does not under- 
stand. Did Herr Tischner ever hear how the 
existence of the planet Neptune was not only in- 
dependently predicated by Adams and Le Verrier ; 
but its very position in the sky pointed out, by the 
application of that law of gravitation which he 
asserts to be non-existent ? 

In thanking Mr. Hippisley (letter 24637, p. 540) 
for his most courteous offer to send me specimens 
of microscopic lenses of his own manufacture, I 
must express my regret that I am precluded from 
accepting it by the inexorable rule as to my iucog- 
nito. I gravely question whether it would be pos- 
sible to define the curve assumed by the surface of 
a piece of glass melted into a lens in the manner 
he describes. In point of fact, I should say that 
it was made up of three or four curves, differing 
considerably in character. ; l 

May I be allowed to refer Mr. Williams (letter 
24646, p. 542), to page 339 of Vol. XXXVIIL of 
this journal ? 

Micro.“ (query 57307, p. 551) presumably 
wishes to know the magnifying power of his 
eyepieces with different object - glasses. He 
may do so with probably sufficient accuracy for his 
purpose by getting a stage micrometer divided to 
hundredths, and for high powers, thousandths, of an 
inch, and a rule divided into 10ths of an inch. The 
latter is to be placed at a distance of 10in. from, 
say, the left eye, and the micrometer scale viewed 
through the microscope with the other eye; by 
shifting the rule about a little, some of its divisions 
may be made to correspond with one of those of 
the stage micrometer, then a simple-division sam 
will give the power. Thus, suppose that 1 7in. on 
the rule, as seen with the naked eye, exactly coin- 
cides with one of the (magnified) di visions of a 
hundredth of an inch, then must the microscope 
magnify 170—and so on. 


A Fellow of the Royal Astronomical Society. 


THE DAYLIGHT OCCULTATION OF 
ALDEBARAN. 


(2:666 ]—Wuttx sharing Mr. Pearson’s desire 
to bring this correspondence to a close, I feel I 
cannot do so without pointing out that, notwith- 
standing the honourable position attained by him in 
the mathematical tripos of 1818, he fails to gr 
the fact that my expression, different geographi 

sitions,” includes differences both of latitude and 

ongitude, and thus indicates a knowledge he is 80- 
good as to say I ought to possess. 

In the concluding paragraph of Mr. Pearson’s 
letter the following passage occurs: If Mr. Peek 
is still unconvinced, I have done with him.” Con- 
vinced of what? Tam certainly not convinced that 
the prediction of the circumstances of an occultation 
ever can, or ever were intended to, take the place 
of the observation itself, especially when I remember 
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that the lat. and long. of any station must be 
accurately known before such prediction can be 
accurate, whereas the very object in observing the 
occultation is to deduce the long. from it. Such 
extreme accuracy is, however, by no means 
necessary for practical purposes. It is quite 
sufficient if the time of its occurrence is known 
within such limits as will allow the observer to be 
ra at his telescope before the phenomenon takes 


ce. 

_That there is a necessity for computing the 
circumstances of occultations at places distant from 
Greenwich no one for a moment doubts, as it would 
be sheer waste of time for a traveller to remain at 
a place where the occultation of a fifth or sixth 
mag. star takes place in the full blaze of sunlight, 
and anyone who contributes to the simplification of 
the computation necessary to ascertain this fact is 
doing very good work. What I maintain, however, 
is this: that the results obtained by a partially 
graphie method cannot be compared, for accuracy, 
with the results of actual observation when the 
instrument used is a good telescope, and the time 
taken by a chronometer, the error of which on 
local sidereal timo is accurately known ; the former 
is theory, the latter is fact. 

O. E. Peek, M.A., F. R. A. S. 


TELESCOPE POWERS. 


{24667.}—Wirn reference to H. Sadler’s “ con- 
tradiction“ (letter 24628, p. 639), I beg to say 
that my authority in stating that Midler used a 
3in. refractor in his observations of Mars in 1830 is 
to be found in the Observatory for September, 1877, 
8 In a letter on Drawings of Mars,” Mr. 

V. G. Lettsom there states that Mädler's observa- 
tions! were taken with a Fraunhofer refractor of 
only 3in. aperture and 45in. focal length, English 
measure.” I presume the correction now afforded 
by H. S. is just; if so, I am obliged to him. 

My own experience with regard to telescopic 
powers is that about thirty-five to the inch is as 
much as can be employed with perfect satisfaction 
for ordinary purposes. W. O. Rogers. 

August 24. 


MOTION OF STARS IN THE LINE OF 
SIGH 


[24668.]—My attention has just been called to a 
report which appears in your issue of the bth of 
June of a lecture on“ The Motion of Stars in the 
Line of Sight,’ which was delivered by me to my 
students in Trinity College. The report omits, 
however, to mention that many of the facts dis- 
cussed in this lecture had been taken from a very 
interesting article which had been published in the 
Observatory for April and May by Mr. E. W. 
Maunder. I aleo take this opportunity to say that 
the change in the direction of the movement of 
Sirius had been demonstrated by Mr. Huggins's ob- 
servations alone, and that it was afterwards con- 
firmed and extended bythe observations at Green- 
wich, to which Mr. Maunder has so largely 
contributed. Robert 8. Ball. 


LUNAR GLACOIATION- TOF. R. A. 8. 


(24669.]—I Fear the letter I wrote in reply to 
the inquiry by F. R. A. S., on p. 167, April 24, 
has sh the fate of two other home letters, and 
been suppressed in the local post-office for the sake 
of the sixpenny stamp. Government know this 
partiality of our Babus for any undefaced stamps 
and wisely issue envelopes with stamps embosse 
on them. 

If, when run out of such “ overland envelopes,” 
wo use a common one, and forget to deface the 
stamp by some means, the result is too often what 
wo see in this . 

We are all hot to educate the native, but omit 
all training in morality, honesty, and such; the 
outcome is a race that can quote Shakespeare, 
drink unlimited grogs,““ and curse nts in a 
way that takes au old Indian's breath away. I 
Pe F. R. A. S.“ will write me an ass if I trust to 
Babu honesty again. 

Now, regarding the slow decline of atmosphere 
on the moon, and its taking place unequaily, I 
should say the decline took place equally, and not 
in pone or zones, with semi-vacuum between. 

estating the entire case, I should say that the 
moon has long ago passed through what I call an 
4‘ erosive era ’’—such as our earth is in now—where 
temperature was higher where there was air, and 
Fivers, and seas of water. That gradually the 
globe cooled, and as it did so, atmosphere became 
more rare (a phenomena seen to go hand in hand 
elsewhere, as in Venus and Mars), the result being 
that this era of erosion” gave place to one of 
surfacing by deposit of frozen moisture. 

Towards the close of this erosive period, the air 
would fail as means of transport for aqueous 
‘vapour, which latter would only move by diffusion ; 
there would, in fact, be no winds or moving wir, or 
mist, and the permanent deposition of ice on the 
poles would begin. These ice caps, slowly extend- 
ang on all sides century after century, wo 


uld here ' 
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and there leave deep bays or indentations in the 
margin (like in the line of the Altai), and due to 
deeper water, or warm springs, or submarine 
volcanic vents, such as are common on earth. The 
moisture raised off the liquid areas would become 
slowly diffused in the rarefied air, and be unable to 
travel far or fast, for all over the ice-sheet the 
temperature would be much lower, and cause its 
fall as spicula, on and about the margins, thus 
slowly raising ramparts. As time went on, and 
glaciation advanced, the horns of the bays would 
extend, and appear as in Fracastorius or S. 
Iridium, and at last meet, as in Pitatus, or in 
Beaumont, &c., where this rampart would be neces- 
sarily small, or even incomplete, on the seaside of 
the lagoon at first. But as glaciation still further 
advanced, it would increase in height by the deposit 
of the aqueous vapour off the lagoon, the floor of 
which (as in Posidonius, &c.) would thus become 
lowered as the wall rose. 

In this way such forms as Clavius ” originated, 
and after its floor became at last frozen, or the 
liquid areas restricted to the larger vents that 
caused it, other vents opening out under the 
ramparts, would liquefy large areas as lakes that 
would again raise their own ramparts. 

If a first-class heat vent persisted for immense 
periods, we should not only see complex rings as 
terraces, but floors deeply depressed, as in Tycho; 
and at last, ever after the floor or lake surface had 
frozen over, the moisture still given off by such 
orifice would slowly pile, and form the vast central 
cones that are such conspicuous features in these 
deep and terraced craters. 

They would also mark not only the period about 
which water, as liquid, ceased to exist on the lunar 
surface, but also of air, as diffusion of aqueous 
vapour ended. 

Thus, during the formation of a huge polar ice 
cap, covered by these circular forms, and bounded 
by irregular promontories and bays, the moisture 
raised in the attenuated air would slowly become 
diffused and fall on or near the margins of the seas, 
bays, or inland lagoons, and would not travel far 
a to deface older formations in higher lati- 
udes. i 

Moisture, as aqueous vapour, would only be 
found near areas of liquid iu any quantity, at least ; 
but the great ice caps continually extending as the 
globe steadily cooled, would at last come more 
within the zone of solar influence, which would 
long retard glaciation on the equatorial seas (as 
internal heat had also retarded it in bays). 


But, as secular cooling would still go on, the 
moisture raised off these seas, and diffused in the 
air, would pile for ages around and form the 
vast maritime ranges, the higher ridges of which, 
being cooler, would resist solar energy. Gravita- 
tion would transport an enormous amount of 
material literally a la glacier, and form vast 
raised regions, sloping gently from the main 
crest along the sea edge. The incline towards 
the warmer sea side would naturally be steepest, 
and at the actual sea level many thousands of 
feet below, in warmer strata, so to speak, by 
melting (at times of greatest solar influence), 
cause the precipitous profile there seen. 


But at last even the seas would glaciate one 
after the other, by zones around the edges, leaving 
lagoons, large and small, here and there, as Archi- 
medes, &c., and “clefts,” due to subsidence, would 
appear as internal shrinkage wenton. Where such 
t clefts,’’ as huge crevasses, passed right down 
through the ice crust the warmer and 
moister interior, they might give a series of orifices 
through which aqueous vapour would pass, and, 
congealing at the openings, form the strings of 
craterlets seen in many places, or may give but few 
openings, one here and there. 

The existence of water (as liquid) at the surface, 
and the existence of air, seem to have ended 
simultaneously, and at last, after the period of 
piled cones and craterlets, any aqueous vapour 
given off flashed steam-like into the vacuum, and 
tormed the well-known cloud, which, being of ice 
particles, would fall and form the equally well- 
1 rayed white patch or nimbus around ori- 

ces. 

I hope F. R. A. S.“ will still look into the matter, 
and send any objections that he may see. I have 
no desire to bolster up a false theory, however 
ingenious it may appear. Also I hope Mr. T. 
Gwynn Elger may look into the above. 

I would urge here that the question of complete 
absence of colour in lunar detail, even under the 
higher poron be admitted as another argument, 
and added to those on page 127, April 10th. Surely 
if there has been water, we should see polar caps ? 
Where temp. is admitted as low as 60° or 70°, and 
if polar caps are admitted, how comes it that there 
is no edge or line of demarcation from the tropics 
that are confessedly of same tint and structure ? 
But, as far as possible, the various parts of this 
theory should be viewed together. 

First, the probability that the temperature 
of the smaller globe is less than ours. 

That there have been seas of water, aud also polar 
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sea surfaces, covered with bergs, than dried up sea 
bottoms. 

That the entire series of circular forms from 
seas, like M. Crisium, to craters are due to forma- 
tion of lagoons in a glaciating crust (the floors are 
all ominously level). 

That this entire series beautifully illustrates 
decline of heat and atmosphere. 

That the prevalent monotint is suggestive of an 
ice surface stained by meteoric dust that remains 
on the lerels, and is removed by gravitation on the 
steepest inclines, as lips of craters and rugged 
mountains. 

That the dark masses seen between Gambart and 
Copernicus are really mountain peaks that protrude 
through the ice sheet; also that volcanic surfacing, 
as a rule, is conspicuous for brilliant colouration on 
large areas. 

That bays are unfinished craters, and not deformed 
circles, and afford proof of the truth of the 
origin. 

That maritime zones are due to the seas 
solidifying first around the margins. 

That “clefts? are huge crevasses, and due to 
subsidence of an adjoining area. 

These are some of the main features to held in 
view, as well as that Professor Langley’s lecture at 
the Royal Institution bore out so completely the 
general possibility of this theory being sound. 


E. Peal. 
Sibsagar, Asam, July 26, 1885. 


Z 3037 CASSIOPEIZ. 


24670.]—WRIIST observing this pretty triple on 
the night of Aug. loth, I saw another comes in the 
neighbourhood of that given in Celestial Objects 
as of mag. 9. 

The air was unsteady and the star very faint, so 
that I could but glimpse it now and then; but of 
its existence I have no doubt. 

I should suppose it to be of about the 11th mg 
nitude, the P.A. somewhere about 230°, and the 
distance from its primary from 40" to 600” +. 

The accompanying agram may help to its 
identification ; it is there marked D. 


Would Mr. Sadler or Mr. Gore, to whom I return 
thanks for favours, kindly communicate the details 
of this fourth star ? 

Perhaps X 3037 Cass. may be classed among the 


uadruples, 
i Aug. 17. H. D. 


THE MIORO-OBJEOTIVE. 


[24671.]—Tue general method of mounting 
lenses is well koown—I mean the burnishing 
them into a cell. It is also the best for a perma- 
nency. 

I vm indicate two convenient methods Which 
are easy to adopt for temporary work. One I use 
when mounting in triblet tubing alone; the other 
when I use additions to the triblet, or make special 
tubes. 

Suppose an eyepiece is to be made of two lenses 
having foci equal lżin. and gin. respectively. They 
are to be mounted just lin. apart. f 

Cut (or make, if necessary) a piece of tubing 
which will just admit the larger lens, and in this 
case about jin. long. Cut another piece which will 
suugly slide into it, and let it be of the same length, 
but cut an eighth of an inch or more off the end. 


ice cape, and that these mares are more like frozen ; Thrast this narrow ring into one end of the larger 
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tube; run a little solder in to secure it. The lens 

may now be put in its place, resting on the soldered 

ring, and when the inner tubo is slid in it will be 
quite secure. 

In the upper end of this inner tube a ring of brass 

ing a smaller tube of ŝin. 


now suppose that the eyelens is to be 
mounted by the second method. Take a slip of 
stout zino, of the right size to make a tube which 
will slide snugly into the small brass tube, if possible, 
but its inside diameter must be about in. less than 
the lens’ diameter. Before bending it into a tubular 
form, cut a channel along it near one edge, so that 
when it is bent the lens may be slipped into the 


È 
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channel, whilst the tube is sprung opon where it 
will be held securely when the tube closed, and 
ali into its place in the brass tube. These two 
methods apply only to lenses with thin edges. A 
modification of the first plan will do for thick lenses, 
such as achro-combinations. 

In the trade they are usually worked to fit acou- 
rately-bored cells and cemented. I work them to 
fit, Ko., but I usually leave a tiny collar at bottom 
of the cell on which the lens bears, and so it needs 
no cementing. 

The small but thick fronts for an o.g. I mount 


with cement in a cell turned out of a solid piece, as | El 


indicated in the sketch 1 this. 
In the eyepiece aketch the light linea are brass, 
the dark ones zinc. Rob. Orus. 


DAYLIGHT v. LAMPLIGHT FOR 
MICROSOOPIO OBSERVATION. 


„ NRTSOR's views hereon (letter 
24626) are curiously opposed to those of Dr. Car- 
ter. I quote from? The Microscope,” 5th edi- 
on, e 169:—‘‘ The young microscopist is 
earnestly recommended to make as much use of 
daylight as possible, not only because in a large 
number of cases the view of the object which it 
affords is more satisfactory than that which can be 
obtained by any kind of lamplight, but also be- 
cause it is much less trying to the eyes. So great, 
indeed, is the difference between the two in this 
respect, that there are many who find themselves 
unable to carry on their observations for any length 
of time by lamplight, although they experience 
neither fatigue nor strain from many hours’ con- 

tinuous work by daylight.“ Who is right? 

W. A. Cooper. 


THE FIFTH VOLUME OF “ HOLT- 
ZAPFFEL’’—A DUBIOUS WORD. 


[24673.]—I nave just completed the reading of 
the fifth volume of Holtzapffel's great work, and 
consider it, in most respects, a chef d'œuvre. 

Iam glad to see that the author has allowed 
someone familiar with the English language to do 
his “‘ punctuating for him. 

Nothing gould be more absurd than the punctua- 
tion of Vol. IV., which, in many instances, obecures 
the text hopelessly. One paragraph I have read 
over some dozen times, and Iam not yet sure if I 
know what the author intended to mean. 

Vol. V., however, seems quite free from this 
bizarre defect, and no one ĉan fail to admire the 


beautiful photographic illustrations, although they 
cause the book to cost us, in the United States, at 
least 12dols. (50s.), which is a good deal for a book 
of that size. 


I should be glad if Mr. Holtzapffel would give 
some explanation of a word he uses, page 887, 
where he speaks ofa colouring material, presumably 
one of the aniline group, as Orine.’’ 

This I hever heard of before. Does he, par 
hazard, mean ‘‘ Aurine,” or what? 

„Roli ne Puis, Souza je Suis.” 

Brooklyn, N.Y., Aug. 10. 


THIRTY-LIGHT DYNAMO. 


(24674.]-—In my last letter I described the con- 
struction and winding of the armature. After the 
armature is wound, and before the wires are sol- 
dered to the commutator, it must be thoroughly 
tested for insulation. The parts to be tested are 
the wire binding on the outside of armature for 
insulation from armature wires, the armature wires 
for insulation from the iron core, and the commu- 
tator bars for insulation from each other, and from 
the shaft and the washer that holds them together. 
The insulation of these bars being perfect, the 
armature, after being carefully examined to see 
that none of the wires bulge out, may be put on 
one side ready for mounting. 

We must now turn to the consideration of the 
F.M.’s. The F.M.’s are really the most important 
par of the dynamo. The F.M.’s are to the arma- 

what the boiler is to the engine. No matter 
what size the engine, if the boiler is not large 
enough very little power can be got out of it. In 
the same way, no matter how large the armature 
if the field-magnets are not sufficiently powerful 
very little work can be got out of it; and to com- 
plete the analogy, the exciting coils bear to the 
magnets the same relation that the fire does to the 
boiler. From the foregoing remarks it will at once 
be seen, even by the most amateur electrician, that 
He Dalo magont are the very life and soul of the 


e. 

In chooeir g the type of F.M. to be used, I have 
had two considerations before me: alow resistance 
magnetic circuit, and simplicity of construction. 
During a practical experience of 5 years at dynamo 
construction, I have had many types of F. M. “s 
through my hands; but I think, on the whole, 
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that the type adopted by Mather and Platt, Joel, 
well, Parker, and others is the easiest, and, at 
the same time, one of the most efficient the amateur 
can construct. 

As will be seen by reference to aketches, the 
F.M. consists of two pole-pieces with extensions, 
and four upright electro-magnets. Fig. 1 repre- 
sents one of these bare. Fig. 2 is a side elevation 
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and half section. Fig. 3 is a plan of the bottom 
pole- piece, showing the position of the four magnet- 
. The sizes marked in the sketches are finished 
sizes, so the builder of machine must have the parts 
large enough to stand turning and planing. The 
pole. pieces are mado of cast iron and afterwards 
annealed. I must warn the intending constructor 
to take his patterns to the foundry when they are 
casting machine work, as there is cast iron and 
cast iron, some specimens which I have seen re- 
sembling dirty sandstone more than anything else. 
When the bottom pole-piece is cast the lugs c and 
are removed, and the same pattern used for the 
top pole-piece. The electro-magnet (Fig. 1) must 
be made of the best wrought iron and carefully 
annealed. If it can be obtained, Swedish charcoal 
aly is the beat brand to use, as it is so beautifully 
80 © 
Having got our raw material, we may start on the 
construction of the F.M.’s. The first thing to be 
done is to have the upper surface of the bottom 
polar extensions and the lower surface of the top 
polar extensions carefully planed, care being taken 
to have a light finishing cut taken so as to bring 
the surfaces up smooth. 
The next to claim our attention are the four 
electro-magnet bars. It will be at once seen that to 


insure ect contact between the four bars and 
the extensions the bars must be of ‘exactly 
eq length; the magnet-bars must also be af 
such a length that, when they and the pole-pieces 
are bol together, the pole-pieces will be the 
right distance spart to give the armature its proper 
clearance. There are several ways of doing this; 
the one I have always used is to have a cylinder of 
wood turned right size—that is, the size of the 
armature and clearance. The bottom pole-piece is 
placed on the bench; the block of wood is then 
put in the position which will be occupied by arma- 
ture, and the upper pole-piece placed on the top af 
it. The len of the electro-magnet bars can 
then be easily measured by observing the distance 
between the surfaces of the polar extensions. In the 
section half of Fig. 2I have endeavoured to show 
the manner in which the cast-iron pole- pieces are 
bolted to the wrought-iron magnet-bars; the top 
pole-piece will be seen to be fastened by four ordinary 
nuts. But a somewhat different plan must be 
adopted with the bottom pole-piece, as the nuts 
must not project beyond the iron of pole-piece (the 
bottom pole-piece being used as a bedplate), and at 
the samo time if recesses were cast in so that 
spanner could be got to the nuts, the iron thus 
taken out of the body of pole-piece would consider- 
ably reduce its capacity as a conductor of lines of 
forco, and this of course would lead to a reduction 
of the E.M.F. of the dynamo. If a hole were 
drilled and tapped in the polarextension, and the bar 
then screwed in, the difficulty would be overcome. 
At the same time, it must be remembered that if 
the hole is not drilled at a perfect right angle with 
the plane surface of the lar extension, the 
shoulder of the magnet - bar will not fit down snugly» 
and a great loss of magnetism would be the 

To overcome this difficulty, I have four equare re- 
cesses cast in the under service of pole-picce, and in 


rae a 
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these square cavities I fit, somewhat loosely, a 
square nut. This nut is held in place while the 
bar is screwed down. The nut may then be loosed, 
and the screwing down of the bar finished by means 
of a pair of large pipetongs. As the nut cannot turn 
round, the shoulder of the bar is drawn to the 
laned surface, and perfect contact made, even if 
the holes in the pole-piece are not quite straight. 
There are several points which I should like to go 
into, such as construction of brushes, holders, 
bearings, &c.; but as most of those interested in 
this letter will be quite „ of dealing with the 
questions, I think it would be occupying an undue 
amount of space to describe them in detail. I may 
say, however, that the bearings need not of neces- 
sity be adjustable. They should be made to 
a gunmetal bush, which being made to gauge, co 
be renewed in a few minutes. On no account use 
white metal or any other anti-friction metal which 
has a low melting point. I had a dynamo to repair 
some months ago which met with an accident from 
this cause. o machine was used for electro- 
pepo The plater left the machine running while 
e went to his dinner, when, from the needle of the 
lubricator sticking, or some other cause, the hee | 
at the pulley end of the dynamo became so h 
that the lining of the bearing melted, with the cone 
sequence that the arma wires were torn off. 
The brush holder should, of course, be made adjust- 
able round the axis of commutation, and should be 
so arranged that it could be readily clamped in any 
position. The brushes, which may be either layers 
of copper strips or hard-drawn wires, should 
press on the commutator with just sufficient force 
to take up the current. Any pressure in exceas of 
this only serves to increase the wear and tear of 
the commutator. In a well-made modern dynamo 
the spring of the brushes themeelves is not relied 
on, bat the pressure is obtained by means of iron 
or brass spiral springs. The amount of pressure 
exerted is easily regulated by turning the spindle 
on which the bruahholder is su ; the 
commutator does not run perfectly true, the pressure 
necessary to insure ect contact will be com- 
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siderably increased. Grooving of the commutator, 
once the bugbear of dynamo manufacturers, is 
now almost entirely prevented by allowing the 
armature from zin. to jin. endshake. The arma- 
ture, moving gently backward aod forwards while 
running, entirely prevents the formation of those 
rings which used to be so fatal to the life of the 
commutator and the temper of the electrician in 
charge. 

We now come to the question of winding, and 
the proposition presents itself, Shull the machiue be 
wound as a compound ceries or shunt? It isim- 
possible for me to know the requirements of all 
those who may build this dynamo; 80 I think it 
will be best to give the sizes and quantity of wire 
required for each system, and then leave to the 
choice of the maker which system he pleases. Before 
I do thie, however, I shall go into the different 
systems, and try to explain their respective ad- 
vantages and disadvantages. We will take the 
series system first. 

In a series dynamo the whole of the current 
generated in the armature passes round the coils of 
the field-magnets, with the consequence that on 
open circuit the E. M. F. at the terminals of 
machine ig very small, due, in fact, to the residual 
magnetism of F.M.’s; thus, when a set of partly- 
discharged accumulators are introduced iuto the 
circuit the machine is instantly reversed. The series 
machine is at a disadvantage in lighting iucan- 
descent lamps, as, although this machine (series 
wound) would light forty 20's easily enough, yet it 
would not even redden two. With five lamps in 
circuit, the current passing round the F.M.’s being 
only about five amperes, the E.M.F. of machine 
would not rise to above 28 or 30 volts. The advan- 
tages of the series machine lie in arc-lighting, as its 
current can be kept nearly constant, while the 
E. M. F. varies within considerable limite. 

In the shunt dynamo, only a part of the current 
passes through the coils of the field-magnets, the 
remainder going to feed the outside circuit. Unlike 
the series machine, the E.M.F. of the shunt 
dynamo is greatest on open cirouit, and a single 
incandescent lamp placed between. its terminals 
would be driven much beyond its proper candle 
power ; as the current in the outside circuit is in- 

the current in the shant-coils is diminished, 
and the E.M.F. of machine gradually falls until, 
with the full number of lamps in circuit, the 
E.M.F. of machine will have reached its normal 
amount, the difference in the amount of the 
E.M.F. between one lamp in circuit and forty 
lamps being about 12 volts. The shunt-machine 
has one advantage—it cannot easily be hurt by an 
accidental short circuit, and the disadvantage of the 
E.M.F. falling as the current is increased can be 
avoided by using a variable resistance. This re- 
sistance prevents the E M. F. from rising 
too high when there is only one or two lamps 
in circuit. As more lamps are turned on, the 
resistance in circuit with the shunt coils may be de- 
creased, and the E. M. F. kept constant; but as 
this requires someone to switch on more or less re- 
sistance as the lamps are turned on or off, it is 
rather inconvenient. 

The compound winding has been introduced to 
obviate the difficulties experienced when shunt or 
series-wound machines are used. In the series 
dynamo the E. M. F. increases with the current; in 
the shunt dynamo the E. M. F. decreases with the 
current. It is thus possible to wind a dynamo with 
a certain proportion of both shunt and series coils, 
that their opposite effects on the steadiness of the 
E. M. F. may so neutralise each other that a machine 
with a constant E.M.F. will be the result. It as 
well, however, to observe that this perfect con- 
dition is seldom, if ever, obtained. 

We must now consider the amount of wire re- 


018 for F. M. 's, and I will take the series first. | 3 


001b. of No. 10, 25lb. on each bar, all four bars 
connected in parallel arc, resistance of the four coils 
in parallel arc 0°6 ohm. 
or plain shunt-winding, 901b. of No. 16, 22$lb. 
on each bar, all four bars connected in series. 

For compound winding 60lb. of No. 18, 161b. on 
each bar, all four bars connected in series, and con- 
nected as a shunt on armature, 36lb. of No. 12, 91b. 
on each bar, all four bars coupled in parallel aro, 
and then connected in series with armature, 

It will be found best to wind the wire ona 
wooden framer of such a size that when the core 
was knocked out the coil would slip easily over the 
magnet-bar. This is the method of winding adopted 
on most modern dynamos, as in case of a break- 
down of the insulation the coil can be easily re- 
moved for examination. In the compound winding 
it does not much matter whether the shunt wire is 
wound on first, and the series wire then wound 
over it, or whether the series and shunt wires are 
wound as two separate coils; so the builder of 
the dynamo may use that method which is most 
convenient. 

The speed of the dynamo will be about 1,500 revolu- 
tions per minute, and at that speed the E.M.F. will 
be 48 volts at its terminals; this amount of E.M.F. 
is just right for Woodhouse and Rawson’s 45 volt 
lamps, allowing for some loss in the leads. If it is 

desired to run 50 volt lamps, from 100 to 150 more 


revolutions per minute will give the extra E.M.F.| VARIABLE RESISTANCE FOR USE 


required. 

The amount of current which may be taken from 
dynamos with only one layer of wire on the arma- 
ture is very large in proportion to the size of wire 
used. For continuous work (day and night) the 
density of current in the armature wires should not 
exceed 3,000 ampères per square inch, and for runs 
of from three to five hours’ duration the density per 
square inch should not exceed 6,000 ampères. From 
these facts we may calculate the current the 
machine will safely give thus: 

1092 x 785 = -0093. 
3000 
0093 

It will thus be seen that when well made the 
machine will light from 30 to 60 20 c. p. lamps easily, 
and even if through bad workmanship the E. M. F. 
should be considerably reduced, the dynamo would 
still light what I have stated—viz., 30 20 c.p. lamps. 

Spon-street, Coventry. W. H. Eaves. 


x 2 = 64 4 amperes. 


INDUCTION COIL ROTATIONS. 


[24675.]—Inciosep is the illustration of an ex- 
periment I have recently made on ro motion by 
vibration. The PPD Tarti is a modified form of 
Lontin and Fonvielle’s rotating disc, and can easily 
be made by any of your readers who are interested 
in the theory of electricity. 

In the illustration C is a coil of silk-covered wire, 
No. 28, and abcut 30 yards long, something like a 


P N 


A B 
galvanometer coil, and is wound on a square frame 
made from a match-box; the opening is ljin. by 


in. 

A, B is a piece of sheet brass 4in. long by jin. 
wide, having a oommon brass pin soldered at the 
end and fixed at right angles to A B; on this pin is 
set a piece of square sheet iron or tin jin. by jin., 
with a centre mark made by a punch, and then bent, 
as shown, so that it may balance and revolve on the 
point of the pin, like a compass needle. The brass 
plate is fixed on a piece of wood (which is not 
shown), so that the square piece of iron can revolve 
either inside or just outside the coil C, as in the 
figure at I. 

When the pole of a bar magnet S is placed, as 
shown, near the coil of wire, and the ends P N are 
connected to the pillars of the contact breaker of a 
common induction coil which has an iron core about 
Sin. by jin., and 16 yards of No. 16 cotton-covered 
wire (no secondary coil is required), the square of 
iron I revolves very rapidly, as long as the battery 
current continues from one-cell Bunsen battery, 
Any piece of iron, such as a nail or screw, will re- 
volve when suspended by a fine silk line; but if the 
piece of iron is long, there are four dead points in 
the rotation which prevent it revolving, unless it is 
first started by mechanical means.” 

The effect is owing to the action of the extra cur- 
rent on breaking contact ; the rotations can also be 
produced by a battery of high electro-motive force, 
and a mechanical contact- breaker. 

J. Sutcliffe. 


WITH AMMETER, &o. 


24676.J]—I INQUIRED some weeks ago fora rough, 
quickly variable resistance for letting on u current 
quickly to an ammeter or galvanometer, 80 as to 
avoid the sudden swing of the needie. 

I have found that Jablochkoff candles answer very 
fairly for the purpose used as a Poggendorf’s , 
rheostat; the conducting patch at the top being 
removed, and a slider fitted so as to bring any de- 
sired length of the carbon rods into circuit. The 
resistance of a candle 25cm. long is about 2:5 ohms, 
and several of these may be fitted into grooves cut 
in a piece of board and bedded firmly in cemenf, 
eo that one fide of the carbon rode projects slightly 
above the board. One rod of each candle is con- 
nected with the next by a strip of copper, and a 
slider with brass contact-springs is fitted on the 
board, so that the current may have to pass up and 
down along the whole series of rods, or any desired 
length of them. 

An extra copper spring contact - piece (not shown 
in the drawing) is fitted to the slider, so that when 


pushed down close to the terminal binding screws 
contact may be made direct between them, and the 
resistance reduced to nothing. 

If greater resistance is required, the rods, when 
firmly bedded in cement, may be scraped or filed 
down to half their thickness or less. 

I do not recommend this as an accurate resistance 
measurer, but only as far preferable to 3 
ment of wires for the purposes above indicated, or 
for rough · and · ready adjustable shunts. 1 


WHAT IS OREATION ” f—_-ANOTHER 
APE 


124677. — A8 0 simple man, it has struck me as some- 
thing wonderful that natural historians have always 
attributed Creation to external causes alone, without 


that 
the peculiar education of the time being has pre 
vented the mind from perceiving onl the tale. 
Evolution, sexual selection, hereditary features, 
adaptation and survival of the fittest, are only part 
and parcel of one general and particular law—viz., 
from a centre. Yes, you say, the universe is de- 
rived from the sun as a centre; but this is not 80, 
for there are other suns than ours. Then there 
must be a universal centre, not only in one particu- 
lar but in all, even the most minute. Can you find 
anything that does not proceed fromacentre? Take 
music, a range of sound—say a piano. Now this is 
derived as to its visible substance from the universe, 
yet without the centre of sound it has no meaning 
or being. Strike the soundboard, or make all the 
strings vibrate at once, and there is only a void; but 
divide this vibration and find a centre, a middle C 
or A, tune each part in accordance, and a musical 
creation ensues. This central power exists in har- 
monic shape or mode from the bass to the treble, 
and is independent; but mark how it acts, never 
equally, but always in opposition to iteelf. Take 
a tensioned string. Its sound begins in the centre; if 
you strike or bow it here discord results, and there 
will be no creation; but analyse the sound into 
harmonics and the two halves act in opposition, and 
the divisions are unequal to the whole string. 
Berkeley’s philosophy intimates that things only 
exist because we perceive them; more modern 
thought insists that things or matter is the cause of 
perception. Goethe is bolder; he says Matter 
can never exist and be active without mind, nor can 
mind exist without matter.” But there are vibra- 
tions both of string and pipe that are so quick that 
it is impossible to hear them, and also so slow that 
the sound passes away unperceived by the mind. 
It always ceases in the centre, whether quick or 
slow, because the centre of sound is universal. 


any reference to an internal power. I su 
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Please allow another simile. Greenwich is taken 
or derived from the universe, and by itself has no 
relation to time, but being made a centre it is a crea- 
tion, a measurement of distance and time. This 
creation is quite independent of Greenwich, for 
New York or Calcutta would do as well, yet it 
would be the same centre with different and oppos- 
ing action as it is now. We are too apt to think 
that the universe is only that part that we see, 
whereas the greater part is unperceived. How 
about the impenetrable darkness that still covers the 
interstellar deep that is greater than our minds can 
perceive. Byron took one of his characters to the 
confines of the universe before it became a supposed 
darkness. But we know that the zenith becomes 
gloomy on the ascent of high mountains, and higher 
still would become a chaotic night. Is it true that 
one can see the stars in daytime by descending a 
deep coal-mine, or that the stars are reflected on 
the water down a deep well, and is the darkness 
always surrounding us? We can only have an idea 
of the universe from the particular centre that is 
our individual creation, and that idea only by con- 
trast. There is no contrast without a centre to mark 
the difference, no balance, no lever, and no motion 
without this universal independent centre. A 
wheel can only turn round on an immovable centre, 
which centre is really the ground it runs on, isay 
the fulcrum. Gravitation, attraction, action, and 
reaction are all governed by the same internal law, 
that always acts in opposition to itself, and which 
can never be understood by only observing one side 
of the question „of creation by collecting external 
facts without considering the internal cause. This 
will be found in each individual creation. We only 
feel the heat of the sun, because we have an internal 
fixed temperature of our own, without which we 
should be insensible to heat or cold. Instead of 
saying that man is descended from apes, &c., it 
should be that all things are from one universal 
centre, which always creates with a likeness to it- 
self, yet each individual is different to its own self 
and all others. I wish I could express my meaning 
better. dler. 


WHAT IS CREATION P 


[24678.]-—WHILE I consider that this subject has 
now been pretty well ventilated in your columns, I 
may, perhaps, be permitted to reply to “F. W. H.,“ 
who was one of the original correspondents on the 
subject. He asserts (in letter 24662, page 546) that 
„ Darwin’s theories, showing evolution, adaptation, 
natural and sexual selection, &c., all working 
together to bring about changes in existing matter, 
are met by his opponents simply with crude asser- 
tions, C. 

Now, although Iam not an o ponent, even a 
humble one, I would advise F. W. H.” to read 
more carefully Darwin's voluminous and most 
interesting works, and I think he will see that he 
misunderstands the position taken by that great 
naturalist. Instead of bringing about new and 
original changes in organic forms, the phenomena 
which Darwin has embodied as a theory simply 
explain intelligently how, when new forms have 
appeared, they may be propagated—how a variety, 
appearing at first as a single abnormal specimen, 
may, in time, become a dominant one. He postu- 
lates over and over again in his works that, unless 
new var iat ions do appcar, natural selection can do 
nothing.” 

Now, the question under discussion in your 
columns has been, How do such new variations at 
first appear? I have unhesitatingly ascribed the 

enomevon to Creation, and have challenged 

‘F. W. H.” and others to suggest any other 
possible explanation. 

„F. W. H.” erroneously includes evolution with 
natural and sexual selection, adaptation, &5., as 
among the methods employed by Darwin in ex- 
plaining organic nature, for, though I have care- 

ully studied the whole of Darwin’s works, I have 
not met with one instance in which he ascribes any 
phenomenon to evolution.” 

In fact, “evolution,” if it be not what I defined 
it in letter 24256, page 257, or if it be not synony- 
mous with natural selection, must either mean 
spontaneous generation or an undefinable nothing. 

If the term creation be obnoxious, I have no 
objection to substitute for it the term transforma- 
tion, suggested by F. W. H.,“ subject, how- 
ever, to my explanation in letter 24329, page 304 
since no new transformation can be self - introduced 
or self- transformed; but as the more direct and 
lucid of the two I prefer the term Creation.“ 

H. B. F. 


SAFETY BIOCYOLES. 


24679.] Ir you can grant me the space, I should 
like to say a few words on the subject of safety 
bicycles, which I see has been lately ventilated in 
yourcolumns. I cannot claim a long or varied ex- 
perience, as, with the exception of the bone- 
shaker of my youth, I had not ridden a bicycle 
until April, 1884, when I bought a Facile. I have 
since ridden some 5,000 miles, and I have no hesi- 
tation in saying that asa roadster the Facile is far 


superior to the ordinary bicycle: it is safe and com- 
fortable, easy to mount and dismount, and certainly 
very fast. I am not by any means an athlete, being 
engaged in a sedentary business, and am 35 years 
of age. Iam very fond of trying conclusions with 
anything and everything I meet on the roads, and 
yet I very rarely find a rider of an ordinary bicycle 
who is my equal in point of speed, be the roads 
what they may. I know several men who have 
given up the ordinary for a Facile, and they all say 
that they feel much less strain and fatigue after 
riding 50 or 100 miles now than they did formerly. 
I myself recently rode 155 miles in 20} hours over 
some of the worst roads in Lincolnshire, and cross- 
ing the London stones from Highgate Archway to 
Peckham Rye, and suffered much more from want 
of sleep than from fatigue. 

With regard to the geared Safeties, they are very 
extensively advertised ; but I seldom see them about, 
although I frequent those roads where cyclists most 
do congregate. I see at least 20 Faciles for one other 
Safety. 1 have only been passed once by a geared 
Safety, and then by a man who is now one of the 
best Facile riders I know. From what I hear from 
riding men, I should be very sorry to exchange my 
Facile for any other Safety machine now on the 
roads. I will only add in conclusion that the Facile 
wants learning; no one can bring out its speed 
until some time has been spent in getting the feet 
and ankles used to the rapid motion of the pedals ; 
but J am sure that those who give that time will 
find themselves well repaid. 

Cyclists’ Touring Club. W. D. 


MIDLAND ENGINES. 


[24680.]—I REGRET to say that there is an error 
in my last letter (24639), which I suppose was 
caused by my general heading, Midland Engines.“ 
I used it in an open sense—not limited, as would 
appear, to the large cylinder express engines. The 
two breakdowns mentioned occurred with the 
smoke consuming four-coupled engines used on the 
Metropolitan extension of the M.R. 

The large cylinder type are, in my opinion, by far 
the best on the line, but I do not consider that their 
performances come up to many others. The Midland 
Railway Company are generally considered to own 
the best in the world; at least, their partisans say 
so. However, I am very glad to see by the letters 
in the E. M.“ that there are some champions of 
the L. and N.W. compounds. I prefer the 8ft. 
G.N. engines for passenger express traffic to any 
others which I have tried, the run from King’s 
Cross to Grantham especially, which is undoubtedly 
the best in Eogland, being invariably taken by 
these engines. Shylock. 


L. & N. W. COMPOUNDS. 


(24681.]—Iw letter 24580 I stated my belief that, 
taken as a whole, the compounds consumed as 
much as the Precedents, if not slightly more. 
Nevertheless, I am greatly surprised at the figures 
given by Kappa ” (24641), showing, as they do, an 
average consumption by the two compounds of some 
44lb. per mile more than the six Precedents. This 
is indeed startling, especially as economy in fuel is 
the very raison d'étre of all compound engines. 
think the best compound in point of fuel is Ex- 
periment,’’ which burns about 28lb. per mile. The 
big compounds burn about 32ʃb., which certainly 
seems very poor as compared with the non-com- 

ound engines of the G. N. and Midland burning 
26lb. In what respect does ‘‘ Adiabatic’’ (24642) 
consider the compounds wonderful’’? In the coal 
consumption ? ill “ Adiabatic” tell us in what 
single detail the compounds are better than the 
Precedents? I totally fail to see their advantages 
though their defects are obvious to all who are no 
absolutely blind. G. D. Seaton. 

Aug. 24. 


THE SWADLINCOTE AOCOIDENT: THE 
TWO-MINUTE BRAKE AGAIN. 


|24682.]—Mason MARINDIN’S report upon an 
accident which occurred at Swadlincote (near 
Barton) on the Midland Railway has now been 
published, and atteution is once more directed to 
the dangerous and inefficient character of the Clay- 
ton so-called automatic vacuum. or better known 
as the “two-minute” brake. On the 13th June a 
return excursion train, consisting of engine and 
tender, No. 1,440, and equal to 16 coaches, arrived 
at Swadlincote. The engine and tender had steam 
brakes and vacuum apparatus, the vehicles were 
fitted and worked with the vacuum brake. The 
engine was detached to run round the train, the 
vacuum brake was applied but leaked off, and the 
train commenced to run back. The line being on a 
heavy falling gradient, a pair of runaway or catch 
points had fortunately been provided, or doubtless 
the carriages would have run back two miles to the 
Swadlincote Junction with the main line, and come 
into serious collision; as it was the rear part of the 
train was thrown off the line at the points, and 
came into collision with three goods waggons; there 
were about thirty passengers in the runaway train, 


but they happened not to be in the vehicles which 
left the Tine. The facts of the case show at a glance 
the danger of the leak- off brake, and Major Marindin 
reports as follows: — . 

‘It must be remarked that when the engine was 
uncoupled the continuous brakes were fully applied 
throughout the train, but the whole of them must 
have jeaked off in less than two minutes. I can- 
not,” he continues, ‘‘ concider a continuous brake 
which leaks off in two minutes to be at all a satis- 
factory one, for it must frequently happen, as m 
this case, that it is desirable to hold a train by means 
of a continuous brake after the engine has been un- 
coupled, and in the case of a break away, either on 
an incline when running, or owing to a collision or 
other accident to the train, I can easily imagine 
that serious consequences might follow the release 
of the brakes so soon after their application. This 
slight accident should, in my opinion, be a 
against reliance being placed upon this brake under 
all eventualities.“ 

A reference to back numbers of the. ENGLISH 
MECHAN TC will show that the dangerous ‘‘ two- 
minute brake ” has by its failures and inefficiency 
given the Midland Company numerous unmistak- 
able warnings ; it is to be hoped the leak-off system 
will be abolished before some really serious disaster 
occurs, as it certainly will sooner or later, if this un- 
reliable appliance is continued in use. When the 
brakes return is published it will be mteresting to 
see if this accident at Swadlincote is recorded in the 


list of failures. 
Clement E. Stretton, O.E., 
Hon. Mem. A. S. R. S. 
40, Saxe Coburg - street, Leicester. 


THE BINEGAR COLLISION. 


(24683.]—As an old, practical signalman I should 
like to say a word. It seems it was a new line, 
and Colonel Rich had been duwn and inspected the 
arrangements. Well, he hadn’t found them right 
and safe for traffic, and would have them altered. 
Mind, I speak as a practical man feels on the matter. 
When the Colonel found things weren’t right, would 
it not have been better for him to have said, This 
locking is wrong, I can’t let you open the line till 
all is made safe f? Instead of that he seems to have 
said things are wrong, but you may open the line 
and put the lockiug right after. Can you or 
your readers explain why they didn’t carry out the 
rules, and why was there no man at points as per 
rule 149a ? Signalman. 


RIFLE SHOOTING. 


[24684.]—ALTHoucH perhaps not quite 
with ‘‘ Invicta’s’’ idea of the advantages to be de- 
rived from the use of Morris’s or other tabes as a 
substitute for actual long-range practice, I certainly 
fail to see that his advice is as bad as Bacchus, 
in his letter of last week, would have us believe. 
The reasons why these tubes are not of much 
utility as practice for long-range firing were suffi- 
ciently set forth in Sergt. Grey’s letter of last week. 
Now as to the advantages of these tabes—and it is 
evident that they do possess some merit, as they 


I | would not have been admitted into the army, and 


have received such commendation from those who 
“ ought to know.” If “Bacchus” is a rifle shot, 
he cannot deny that plenty of aiming drill is an im- 
mense assistance to the eye, especially at a Wimble- 
don “ bull” at 200 yards; and granting that he 
agrees in this, he cannot but agree that a mark, the 
size of a shilling, twenty yards distant is equally 
ood practice, educating. as it undoubtedly does, the 
Erain and hard to work in unison, Now it cer- 
tainly is anything but interesting to stand or kneel 
for one or two hours before a mark and 
aiming and pressing the trigger, and obviously it is 
here that these tubes come iv, and give pleasure 
and excitement to what otherwise would be bat 
very monotonous work. We all like to see some- 


thing for our trouble. Even the shooting boy 
would be ill-content to blow wind, no matter how 
much he might be assured that his aim was straight ; 


he delights to see the pea hit something, even though 
it be the tip of the nose of an unoffending nervous 
passer-by. 

One word more. If recruits were trained more 
with Morris’s tubes we should have fewer bulleta 
whizzing about in all directions than we have now. 
Besides being less expensive, it would most cer- 
tainly be more safe. : 

If *‘ Invicta would like good practice with the 
Martini at 100 yaıda—this should suit 7$ 
as it is not converting the weapon into a small 
bore—here it is :— 

Get a mechanic to bore a piece of steel to tako a 
-450 revolver cartridge easily, and let this steel be 
turned up to nicely fit into the breech as far as the 
shoulder where the rifling commences, and to have 
a rim the same size as that in a ball cartridge so as 
to fit the extractor, and this is all that is required 
to convert the military weapon into an excellent 
sporting rifle, and with it one may have good 
target practice with little noise. 

Leicestershire Regiment. J. 8.gRochard. 


<= above gentleman at his works at Battersea. 


Avea. 28, 1885. 


VENTILATION OF COAL-MINES. 


(24685.]—In reply to Lyons,“ letter 24664, in 
your paper of 21st inst., heavy ventilation, as 
the present system is called, is stated to be the cause 
of more frequent and worse explosions than for- 
merly. The reason is obvious. 

When gas is about, a mine is réally ventilated by 
a current of fire-damp travelling at a velocity that 
may fire a safety-lamp in less than a minute: es- 
pecially may this be so in return airways. Now, 
the speed is here the greatest offender, since no 
lamp will fire ina low-speed current ; besides, when 
gas uppears, it has become a common practice to in- 
crease the velocity of the current, and so increase 
the danger. 

Under such circumstances, what is best to be done ? 
As it is at present, pure air in the down-cast shaft 
is sucked hal{-way through the mine, and in its ad- 
vance so far gets fouled, and on its return gets 
worse fouled. Hence many amine has been fired in 
the return airway by lamps or the furnace. 

My argument is that one-half the quantity of 
foul alr now passing the face of the coal would, if 
delivered there as fresh air, do far superior service. 

The colliers would breathe a better atmosphere, 


while the speed of ventilation would be too slow for | Y 


danger. 

„It should never be forgotten that a current mov- 
ing only 7ft. a second i. e., about good walking 
spsed—is very risky. 

In my opinion, the speed to the up-cast shaft or 
shafts of air delivered near the face of the coal, as 
I have suggested, would not exceed 4ft. a second. 
Thus that truitful cause of explosions, ‘‘ speed of a 
fire-damp current, would not occur. 

Now, as to cost of engines, compressors, pipes, 
&c., no doubt it would not be done for nothing; but 
Gd. per ton would cover interest on the capital 
required. As about 500 men lose their lives 
annually by explicsions in collieries, the question 
arises as to checking that loss at the price of ôd. a 
ton to the consumer. 

I greatly prefer a moderate but sufficient supply 
of fresh air at a low velocity—which can do no 
harm, while doing much good —to huge volumes of 
foul air at a higher velocity, which is often most 
mischievous, and will continue to be so under the 
present system of heavy ventilation.“ 

August 24th. J. D. Shakespear. 


COLLIERY EXPLOSIONS. 


[24686.]--IT affords me much pleasure to discuss 
a question in the ENGLIsH MECHANIC, provided the 
views I have expressed are correctly given when 
they are referred to by correspondents. 

In your paper of 14th inst. is a letter (24606) 
signed G. Worlands, saying that As a mining 
engineer, it will not be difficult for me to show that 
Colonel Shakespear’s suggestions are practically of 
little value for the purposes intended.” 

Now I have not the slightest objection to that 
Opinion so far; but when he makes out that I advo- 
cate that gas should be ‘‘kept back by a great 
pressure,” he shows clearly that he does not under- 
stand me, nor the question of positive v. negative 
ventilation. I have never made, nor am at all likely 
to make, any recommendation so impossible to carry 
out as that of ventilating at a greater than atmo- 
l pressure. But that is very different from 

e practice of sucking the ventilatiug current from 
the down-cast through the mine to the up- cast 
shafts, for the tendency then is to lessen pressure ; 
besides, the current is fouled both going and return- 


ing. 

Ny argument is that air might bo delivered under 
Pressure near the face of the coal, which, on expanding 
asit would when free, resume ordinary atmospheric 

ressure, and become the ventilating current. Mr. 

orlands has perverted that reasoning into an idea 
for heading back gas at a pressure of 30 atmospheres. 
The idea is nonsense, and not mine. 
Mr. Worlands’ remarks as to the value of disci- 
line are right, no doubt; but explosions continue 
in spite of discipline, and will continue in spite of it, 
forthe mine-storm below ground corresponds to 


the hurricane above. 
Inst, C.E., Aug. 18. J. D. Shakespear. 


— es 


ALUMINIUM. 


(24687.J—Many thanks for Mr. Allen's kind 
offer (letter 24600, p. 519). I will explain my pre- 
sent position. It is near 60 years since I became 
ap experimentalist. My first patent for aluminium 
was dated Dec. loth, 1856, No. 2,980. I commenced 
with calcining ammonia alum and obtained 2cwt. 
or cwt. of Al,O3. It was not remunerative. I 
then substituted cryolite, a double fluoride of 
aluminium and sodium ouly to be found, I believe, 
in Greenland. It was an improvement, but did not 
pay. The following isan extract from the Chemical 
News, May 26th, 1860, p. 291— the Society of 
Arts Exhibition of Inventions :—*‘ In conclusion, we 
may briefly name the specimens of worked 
aluminium exhibited by Mr. F. W. Gerhard, the 
metal having been produced by the process of the 
We 
have never before seen the metal with so fine a tint 
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and of such apparent purity.” This was ob:ained 
from cryolite. Since that period I have been 
occasionally experimenting on a small scale in 
plumbago crucibles 2in. or 3in. in diameter, either 
in a Fletcher's gas furnace, or more frequently in a 
common fire-grate. It was in the latter that 
I made my successful experiment in obtaining 
Al and calcium without the aid of sodium 
aboat four years since. The problem was solved. 
I then commenced with the salts of Al, Mn, 
and Ca for electro-plating, and succeeded, 
the patents for which are now offered for sale (see 
the Sixpenny Sale Column). Should I dispose of 
them, I shall be enabled to have an appropriate 
place, which I have not at present, to e my 
experiments on a larger scale, and produce ouuces 
and pounds instead of grains; but I find energy 
diminishes (age 75). 

I hud almost forgotten to name my last experi- 
meut. It was to produce crystals of alumina 
(corundum), and if I had added a few grains of 
the oxide of cobalt to the alumina, I should have 
had two or three crystals of sapphire. My process 
is superior to Ebelman’s boracic acid process, which 
requires more days’ heating than miue hours. Can 
ou inform me of the properties of boron? I see it 
advertised at 28. per grain. Suppose it could be 
obtained in large crystals, what would be their 
value ? F. W. Gerhard. 

Wednesfield-road, Wolverhampton. 


EXAMINATION OF MINERALS BEFORE 
THE BLOWPIPE. 


[24688.]—No. 16. A double carbonate of barium 
and calcium, generally called“ barytocalcite (or 
„alstonite,“ from Alston Moor, in Cumberland, 
the ouly locality, I believe). This mineral is unique 
in its way. It is only found in one place in the 
world, and is, I think, the only mineral in the world 
which assumes a green tint by mere heating per se, 
as baryta and MnQs fuse together at high tem- 
perature, the mass assuming @ green colour, 
Plattner was perhaps right in guessing the presence 
of a little heterodox manganese oxide in this 
mineral. On the other hand, neither Johnston, 
Delesse, Hauer, or Children, who analysed it, could 
find a trace of Mn; and I observe Col. Ross’s 
system does not detect that oxide either. Professor 
Brush, in Dana’s ‘‘ System of Mineralogy,” says, 
“with the fluxes, reacts for manganese’’; but 
this is a mistake, as the merest trace of 
MnO, fused with soda, alongside the powder 
of this mineral fused with soda B.B. on Al 
plate assumes a brilliant greenish-blue like tur- 
quoise, whereas barytocaloite affords a dull, slate- 
blue bead, to my eyes, quite different. I inclose 
the two soda beads, and shall feel obliged if you 
will send them to Col. Ross for his inspeotion. 

No. 17. Strontium sulphate, or ‘‘ celestina.’’ I 
maintain, with all due deference to Col. Ross’s note, 
my opinion as to the similarity of the blowpipe re- 
actions of this mineral and of barite.“ 


No. 18. Strontium carbonate, called ‘“ stron- 
tianite.“ 
No. 19. Fluor spar evidently; but surely it 


affords more than a slight choking smell“ B. B. 
(due to disengaged bydroffluoric acid), considering 
it contains 48:7 per cent. of fluorine ? 

No. 20. Gypsum. 

No. 21. Crystallised calcium phosphate, called 
“apatite”? by Werner, from azaréw—l deceive 
(probably from Spain). 

I was not aware phosphoric acid, as well as sul- 
phuric and carbonic acids, afforded effervescence in 
boron trioxide before the blowpipe. Col. Ross does 
not mention the reaction in any of his works on the 
blowpipe. Mineralogist. 


PYROLOGY. 


(24689.])—As Mr. Allen is apparently tired of 
this subject, and must, besides, be very busy pre- 
paring for his Association visit to Aberdeen, I shall, 
with his acquiescence, drop it for the present; 
content with his admission that the ball of calcium 
pyroborate discovered by me is a new definite 
chemical compound (as, indeed, none but luuatics 
could deny), and that no one doubts the fact that 
the ball is four times the weight of the lime used 
to make it, when small quantities are employed.” 

I have now in twelve years discovered about 
thirty other similar and equally obvious chemical 
compounds, which, although the combining pro- 
portions have not yet been determined, are entirely 
new to the science of chemistry. Besides these, 
there are some admittedly new substances, as, e.g., 
the black pyroxide of zinc, &c., and many new 
oxides developed by the use of aluminium plate as 
a support. Whether these are of sufficient interest 
to him and other leading English chemists to eugage 
their leisure attention, it is for them to determine. 
They will not deny that a knowledge of them and 
their reactions upon each other anhydrously would 
extend and probably complete their knowledge of 
chemistry asa whole. Further than that, it seems 
to me, and even to some very eminent profess rs 
with whom I have conversed on the subject, that 
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“ seriously ” take up the study of this subject, and 
patiently strive to ussimilate the results he obtains 
with the known analogous reactions of the same 
substances in aqueous solution, would probably 
stand at the head of his profession. 

For myself, I am too old to undergo the (to me) 
necessary course of study in aqueous-solution 
analysis; and, besides, the Government laboratories 
(which I consider I have contributed to keep up by 
my taxation all my life), where I should have to 
undertake such a course, are exceedingly expensive 
in the way of fees, &c., instead of being, as the 
ought to be, free to taxpaying students, who soild, 
of course, pay for use of apparatus and reagents. 

Again thanking Mr. Allen for the courtesy and 
and ability with which he has conducted this dis- 
cussion, I beg to conclude it by stating in reply to 
his last query (page 519, E. M.“) that you cannot 
employ a platinum crucible in anhydrous analysis, 
(1) because platinum itself at red heat communi- 
cates opalescence to borontrioxide, just as calcium, 
hydrate does; (2) because you cannot maintain a 
sufficiently high temperature in the meustruum and 
its contents through the ‘‘walls’’ of a crucible ; 
and (3) because the effects of oxidation and reduc- 
tion cannot be thus properly applied to the assay 
for the same reason. In short, you must have 
direct application of the different parts of the pyro- 
cone to the assay. W. A. Rosas. 


P.S.—I hope Mr. Allen does not really think I 
would “attempt to ridicule the wet methods.“ My 
object was to show that the blowpipe properly 
used is as close a detective of traces of oxides, &c., 
as even the spectroscope, especially when used in 
conjunction with the microscupe. 


A NICOTINE SYNTAGMA. 


124690. —Tnosk of your readers who have done 
me the honour of using and approving of my con- 
densing tobacco-pipe are awure that its greatest 
defect was the horrible smell of the nicotinic essen- 
tial oils evolved by it when the protruded end of 
the sponge in the unscrewed mouthpiece of the 
new pattern was defecated in equeezing out the 
„juice during a smoke by the pressure of the 
breath, blowing the sponge against some opposing 
surface 


In the open-air this was of no great consequence, 
as the smoker can generally find a wall, or post, or 
tree against which to press the sponge while he 
blew out the collected em pyreumęœ; but in a room 
the difficulty of doing this inoffensively constituted 
a very serious drawback to the enjoyment of my 
pipe in company. 

think I have now completely overcome this de- 
fect by a piece of smoking-room furniture, to 
which I have given the name of a Nicotine 
Digester or Syntagma, because it instantly absorbs 
the offensive products of smoking without communi- 
cating any smell to the room. This is effected by press- 
ing the protruded sponge-end of the mouthpiece, 
strongly blown through, against the side of an 
ordinary yellow well- burned house - brick cut in 
half; this pressure leaves asmall, dry, brown strain on 
the surface, but no smell, even on any other side of 
the brick itself. The half-brick is inclosed in an 
ornamental bronze filagree stand, having four 
open sides, and placed on the table on the left hand 
of the smoker. Ehe stand has a door for admission 
and extraction of the brick, and a handle for the 
smoker to hold while he presses his sponge against 
the brick, the unscrewed bowl of the pipe being 
placed, pro tem., on the table. After long use the 
brick is purified simply by being put into the 
kitchen or other fire for a short time. 

The principle is this. The alumina of the brick 
becomes semi-caustic by burning, and then pos- 
sesses intensely absorbent qualities for fluids, 
evolving with water or saliva a well-known 
strong, but not unpleasant, odour, which overcomes 
that of the small portion of the nicotine unabsorbed 
by the brick. 

N.B.—This implement could, of course, be easily 
fixed on the inner sides of smoking-carriages of rail- 
ways; when there would beno more poolsof thedis- 
gusting discoloured saliva usually found on the floor, 
as no one expectorates in using my pipe. A few 
drops of scent may now and then be put with the 
forefinger over the spots. 

A friend suggests that slips of firebrick might be 
slid into the lids of the ordinary metal fusee or 
‘t light ” boxes. W. A. Boss. 


AMERICAN ORGAN PEDAL BASS 
ATTACHMENT. i 
{24691.J—As proposed, and promised by me on 
p. 374, Vol. XL. of the ENGLISH MECHANIC, I send 
sketch and brief description of a good arrangement 
for an American organ pedal bass attachment. In 
sketch, A shows the windchamber, in which are 
situated the lets in connection with the pedal 
bass reeds. The pallet sprigs are fixed similar to 
those found in small pipe organs. The pallets are 
actuated by pull-down wires connected to inner ends 
of pedals. The reeds and tubes are mounted on a 
sounding board, distinct from that of the instru- 


the English chemist who first could and would | ment to which the arrangement is applicd. In fact, 
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I 


the whole arrangement is entirely inde 
the American organ action. 


ndent from 
The attachment should 
be raised from the soundboard of the instrument by 
two standards and also two tubes, the latter applied 


for the purpose of conducting the air to the pedal 
bass reeds, and also to partly act as a support for 
the arrangement. If the arrangement, or action, is 
raised about l}in. above the soundboard of instru- 
ment, that will be sufficient. Itis simply intended 
to be raised from the soundboard, in order to facili- 
tate the operation of access to the back rows of 
reeds of instrument. If preferred, the pedal bass 
reeds and tubes may be mounted on the main 
soundboard of instrument, but in this case the 
pallet action would require to be arranged some- 
what different to the method which I here describe. 
It may be necessary to remark that this pedal bass 
attachment is most suitable for those who contem- 
plate building an American organ with a separate 
pedal bass action. It can also be applied to ready- 
made American organs, providing thers is sufficient 
room at the back portion of the soundboard. Asin 
pedal practice there are never more than two reeds 
sounding at the same time, the amount of air re- 
quired is not very considerable; but the pressure of 
air certainly demands some consideration, as the 
pedal bass reeds will not speak well under a light 
pressure. In reference to sketch, B shows et 
ing, C the pallet, D the reed, E the tube, 
the soundbox over tubes and reeds, similar to 
that usually placed over the horizontal sub-bass ar- 
rangement. G is the mute controlled by the stoprod 
H. K shows the pull-down wire connected at the 
upper end to pallet, and at the lowerend to inward 
end of pedal. S is the windchamber of American 
organ to which the arrangement is applied, and T 
shows the windway to bellows. L shows one of the 
standards, and M one of the conducting tubes. On 
four of these (two at each end)— viz., two tubes and 
two standards, the whole of the pedal bass action 
rests. I think this may be considered one of the 
most simple, and, at the same time, one of the most 
effectual arrangements for a pedal bass action. If 
this method is employed, it will be difficult and in- 
convenient to adopt a compass over two octaves of 
pedals. The tubes and reeds of the pedal bass 
should be so arranged on the soundboard as to allow 
a space of 2}in., or a very trifle Jess, between each 
natural note, from centre to centre. There is 
another arrangement which I shall shortly describe, 
in which the reeds are placed in vertical tubes, like 
small organ pipes. The latter suggested plan is 
somewhat superior to that which I have described, 
but it requires a certain amount of room for the 
tubes, which is not to be found in American organs 
generally. The greatest desirability in arranging a 
bass is to procure a good sonorous tone, full 
and round, a tone that can be felt as well as heard, 
and differing from the weak and dingy rattle so 
prominent in many of the sub-bass arrangements. 
G. Fryer. 


WATOHMAKERS’ QUERIES. 


VV to letter 24655, I think the 
reply by Peganredstuff is quite clear. The 
tions of the balance may easily be found by 


multiplying the numbers of the wheel-teeth from, 
and including, the centre-wheel by twice the number 
of the escape- wheel, and dividing by the product of 
the pinion leaves. Having found the required 
number of vibrations, say 18,000 per hour, which is 
equal to five per second, fix on the balance spring 
by pressing the collet down over it; take hold of it 
ata radius equal to the distance of the stud from 
the centre of the balance; now set vibrating, and 
count. Two or three springs may have to be tried 
before one is got to suit. With a little practice it 
is easy to count every second or double vibration 
so near that when pinned in the watch, in many 
cases, it is only a fow minutes wrong in 24 hours. 

“ Escapement’s’? method may do when there is 
an old spring as guide, but is quite inapplicable 
when tbe spring is wantiog altogether. If two 
balances of the same weight, but one much larger 
in diameter, be tried with the same spring, the 
large one will vibrate much slower owing to its 

ius of tion being greater, although when 
weighted the spring will be deflected the same with 
both balances. 

This method of fitting springs is only suitable for 
common watches, as when isochronism has to be 
taken into account the operation is rendered much 
more difficult. 

22nd August. G. W. 

LATHE WORK AND OPTICAL 
INSTRUMENTS. 


[24693.]—I was glad to see the letter of “ An 
Amateur (24650) in your last issue, and hope 
someone, able and willing to do so, will give your 
amateur readers, es y those living in the 
country who have no opportunity of seeing certain 
kinds of work done, some practical help on lens- 
grinding, and making the necessary tools for such 
work. The papers should be illustrated by good 
working diagrams. H.A. 


THE SOARING BIRD- A MECHANICAL 
PROBLEM. 


[24694.]—-Havine read with much interest the 
leading article in Oure,” of Aug. 14, upon this 
subject, I must say that I thoroughly object to Mr. 
Lancaster’s theory; for the sufficient reason, in 
my opinion, that he assumes that the action of the 
air upon an inclined plane which is free to move 
would produce an upward current, but ignores the 
fact that an inclined plane to move in any direction 
would certainly travel backwards and downwards 
with a speed proportionate to that of the air which 
sustained it, and unless sustained by a power un- 
known to us, would not wait one instant for the 
commencement of said upward current. Now, I 
have also witnessed this soaring of sea birds in 
warm latitudes, and venture to submit two theories 
to the crucial criticism of the critics of Ours.“ I 
start with the proposition, which I am prepared to 
prove if anyone disputes it, that everything upon 
this is unceasingly in motion, although it ma 
be invisible to the unaided eyes of ind. 2. 
There cannot be any kindof motion whatever with- 
out friction; and, 3. There cannot be any friction, 


of which I am aware, which does not develop 
electricity; but because almost, if not all, the 
bodies conceivable by us are ee aed more or 
less. This universal and ceaseless uotion of 
electricity has been heretofore suffered to go on 
without any apparently, to me, of our savants en- 
deavouring to turn this feature of the electric 
problem to the advantage of mankind. Now, all 
electricians are aware that when two neighbourmg 
bodies are charged with electricity of the same name 
—viz., + or —, positive or negative, that they will 
repel one another with a force proportionate to their 
mutual areas. Thus, this soaring taking place in 
warm air, I am, I think, in a position to prove that 
said birds can be and really are highly charged with 
electricity, and that also in a state of high tension. 
I consider this theory to be consistent with fact when 
we bear in mind that suitable ap tus will show 
that even the working of the brain acts as does our 
ordinary pumps in this respect, and collects this all- 
pervading electricity ; but, apparently, according to 
my present light, only to be spilled, as it were, upon 
the ground again. How these facts have hitherto 
escaped the notice of electricians making this branch 
of science their assiduous study, I am at a loss to 
understand, but trust that I will be in a position 
shortly, when I have secured my rights by patents, 
to publish a new treatise upon this most interesting 
topic, accompanied with descriptions of entirely 
novel experiments and resulte, as will render a 
new text-book upon this subject far more important 
than the newly-revised Bible a to be. This 
electrical theory as to bird soaring is the one that I 
prefer myself; but a prudent general always pro- 
vides for a means of retreat, aua I propose 


pin through the same, and placing the 
suitable piece of pipe stopping ; then throwing back 
the head (not of the pipe, but that of the operator), 
holding it vertically (the pipe stem). Upon blow- 
ing, the pin and pea dance about upon the ascen 
column of air for a considerable time before some 
inadvertent change in the conditions causes them 
to fall. Some also, as well as myself, have doubtless 
taken a piece of pipestem, made a hole in a piece of 
board, inserted said stem therein level with the 
board’s upper surface, holding board horizontal, 
and placing over the orifice of said small tube, say, 
a watch-glass with the concave side downw 

No amount or pressure of blowing underneath can 
blow off the said watch-glass. A bird’s wing is 
not, in my experience, a flat plane, It is decidedly 
curved on both sides—upper side convex, and the 
under one concave—which formation I have care- 
fully studied, and offer the following explanation : 
In the case of the bread pea, I submit that when 
we blow, the Poran of the issuing column of air 
raises pea and pin, which would instantly fall off 
were it not that any column of water or air 1 
from any given orifice draws a certain amount 
the body surrounding it, if said body be capable of 
motion, along with it. Take the ordinary injector 
as a case in point, and in this case the air rushing 
in from all sides, save that where column of air 
occupies, keeps said pea in position. In the 
case of the watch-glass, we have a column 
of air of relatively small diameter impinging 
upon the centre of the curved surface, an 
turned off on every side at an angle. It 
rushes freely down the curve and produces a 
partial vacuum under the whole area of said glass, 
so that it is pressed down with considerable force 
instead of being blown away, as one might natar- 
ally expect to see; and lastly, in the case of the 
bird’s wings, if there beany wind stirring it strikes 


the curved surface, and its horizontal motion is 
gently converted into a curved downward motion, 


which causes a rush of air off the upward surface 
of said wings, in obedience to the laws I have enun- 
ciated. Consequently, the bird’s body endeavours, 
as it were, to occupy the partial vacuity, or rather 
is pushed up by the underlying air. it the 
allows itself to fall when it is calm, precisely the 
same result will follow, only that the air will rash 
past the wings and take the air on top of same 
along with it, thus producing the same upward 
tendency of its body. In conclusion, permit me to 
submit these two theories to the readers of Ours,’’ 
as being more Pera than the American one 
upon page 509. 1 submit that he is entirely in error 
as to the conduct of a flat surface or body set free 
in air. A., Liverpool. 


AUTOMATIO MUSICAL INSTRUMENTS. 


[24695.J}—A CORRESPONDENT having given the 
number, I have obtained Mr. Wenham’s specifica- 
tion, which has cleared up certain points which I 
had not quite comprehended from his letters in the 
„E. M. 

The arrangement is certainly a very clever one, 
and as simple as it is clever; but I would ask Mr. 
Wenham to kindly reply to a couple of questions 
relating to its actual working. Since the plungers 


— — — — — — — — 


E3Avo. 28, 1885. 
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are all in the same line, they must necessarily be 
placed about the centre of the white keys in order 
to (at the same prt Ee on the black keys; but in 
order to depress the black keys fully, it is necessary 
for the plungers to have a stroke of Iin., while the 
extreme depression of the white keys at this point 
of their length is only jin. Since the vibrating bar 
depresses all the plungers equally, it must happen 
that while the white keys are struck down to their 
full extent, the black keys are only struck down 
half-way, from which peculiarity one would expect 
considerable differences in the loudness of the notes 


of 
the paper strip, and the movement of the bars 


am rather surprised that cartridge paper is 
found rigid enoug and bell 

ks, and overcome the inertia of the long con- 
necting wires, not to mention the resistance of the 


rings, that throw up the lever points into the per- 


8 
Graton. Since I last wrote I have seen several | P 


more varieties of these instruments, but the only one 
that struck me as of special interest was an arrange- 
ment by which the ‘‘ pneumatic action’? long since 
used for large pipe organs was adapted to these little 
automatic concerns. By this method the perfora- 
tions were able to be made much smaller, and more 
reeds acted on for a given width of paper band. I 
think about 9in. width of band controlled 30 or 
more reeds. If any correspondent can give me the 
particulars of the specification, I should like to get 
@ copy, as though the princi fe is old the arrange- 
ment of the parts (so far as I could see them) was 
new, and was also particularly neat and com- 


pact. 

I am glad Mr. G. Fryer is about to fulfil his pro- 
mise to serd a drawing of a complete instrument. 
If the reeds in his two-row arrangement are 80 
placed tha those opposite each other in the same 
channel are a note and its “twelfth,” a certain 
amount of variety is obtainable by allowing one or 
the other or both simultaneously to sound by suit- 
ably- placed valves commanding the air passages. I 
use the expression twelfth“ as if it was an organ, 
as Mr. Fryer will readily understand. x 

s 8. L. 


AN EASILY MADE RAIN-GAUGE. 


„ — YEs, the gauge described in letter 
24646 is very easily made, but very bad when it is 
done, for the rod rising above the funnel will col- 
lect rain which ought to pass over it, and will make 
the gauge show several inches per annum too much. 
Moreover, if frost catches any rain in the gauge a 
Leak will soon follow. G. 


REPLIES TO QUERIES. 


— 


„“ In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


(56031.]—Reservoirs (U.Q )—Thickness of a 
tube 12ft. long by 72in. diam., to collapse with a 
ressure of ue x 3) = 42lb. will be zin. Ends 
Gish ed inwards to a radius of 6ft. The above gives 
minimum thickness. I should make plates jin. 
and put a few angle bar rings, say 3in. deep, roun 
outside to preserve the ci form.~ GLATTON. 


(56440.]—Warnerising (U.Q.)—The water- 
proofing liquid is prepared by dissolving loz. 
caoutchouc, or other elastic gum, and loz. paraffin 
or other wax in 1 gallon of any h drocarbon solvent, 
such as benzoline. Hydrochloric acid gas or 
chlorine gas is passed through this solution for some 
time; it is then filtered or decanted, the clear 
liquid placed in a retort, and distilled at a tem- 
perature of 145-165° Fahr. When the vapour dis- 
tilling over is no longer acid to litmus paper, the 
distillgtion is stopped, and nine-tenths of the liquid 
in the retort is drawn off. This portion is claimed 
to be oy free from acids or alkalies. Full 

i will be found in the patent No. 5,486, 
882, Nov. 18, price 2d.— ALTO PETIT. 


_(56961.]—Boating.—Many thanks to “ In- 

, Victa ” and others for their replies on this subject. 
I think it cannot fail to be of general interest to 
many of our readers. I earnestly join with T. 
Handel in hoping Invicta“ will favour us with 
culars and sketch of the method he considers 

t; and that J. Adams will give us full details of 

the one he speaks of going eight miles an hour with 
half the labour of rowing. I think T. Handel’s 
arrangement might be considerably improved upon. 
In giving details of propelling arrangement, kindly 
give dimensions of boat, and iculars and dimen- 
sions of paddles or screw. the paddle or screw 


the most economical, both as re 8 power or 
speed? Would the outside of the t not be best 


covered with canvas? Could the most power be 
got from the hands or the feet? I hope this sub- 
ject will not be allowed to drop until something 
definite and useful is brought out.— Adv. 


(56985.]—Planing Machine.—Prees of busi- 
ness must be my excuse for not thanking J. H.” 
for his kind reply to my query before, and for 
sketch. Many years ago it came to my lot to fit up 
a machine from similar castings. In them the 
weakness feared of the V’s Areaking off was 
avoided by making the thickened portion containing 
the hollow V a little deeper, thus affording more 
support, the rack frame being made so as to match, 
and though only about Yin. longer, I never remem- 
ber its lifting under cut. I advocate this form of V 
because, in the case I mention, it being well 
planed, the surfaces had only to be smoothed, and 
required no further fitting. Perhaps one reason of 
ite steadiness was owing to the V’s being barely 
half as wide as yours, and much more acute. Ire- 
gret much forgetting the dimensions of this table, 
as I am anxious to know what should be the depth 
and weight of a carriage of the same area as yours 
to be exempt from lifting under cut with V's as I 
ropose. From some crude experiments I am led 
to believe that it is quite possible to modify this 
tendency of rack and pinion to separate or the re- 
verse, by timing them to each other so that the 
ascending teeth only shall engage with the rack in 
aa case and the descending in the other.— 


[57028.]--Stamping in MRelief.—There are 
any quantity of receipts for lacquer in back numbers 
of the “E. M.,’’ but the base of nearly all is 
shellac dissolved in methylated spirit. riting 
from memory, I should say that about an ounce of 
shellac to one pint of the spirit would be amply 
sufficient, and if you would like a coloured lacquer 
a little of any aniline dye can be added. The lac 
will require a day or two to dissolve (giving it 
an occasional shake), and the insoluble portion 
will settle to the bottom of the bottle. The clear 
solution must now be poured into another bottle 
for use. Bottles should be clean and dry before 
use. The articles to be lacquered can be placed on 
an iron stove or on a sheet of iron over an 
ordinary fire till they are about as hot as can be 
held, and a thin coating of lacquer brushed on with 
a camel hair or other soft brush. If they are too hot 
the lacquer will blister and spoil the appearance at 
the right heat; the lacquer will dry smoothly the 
moment it is put on. The same part should not be 
brushed twice over. I have been told that the 
lacquer can be applied to the brass when cold, and 
then afterwards heated till the lacquer gets trans- 
parent; but I have not tried this method. A smaller 
and lighter press will do for stationery, and can be 
bought second-hand also for a very few shillings. 
It is far better and cheaper in the end to put every 
tool to its proper use; anything in the shape of a 
makeshift always causes a loss of time. Your own 
judgment will require to be used in these matters, 
and it will not take bie long to experiment on a 
piece of paper with the dyes and press you use for 
the brass, and if they will not do you can then get 
something else that will.—Os. 


[57030.] — Galvanising Olout Nails. — The 
nails must be well scoured by putting them in a 
tumbler and revolving it, so that the rather 
weak solution of sulphuric acid in water gets at 
each part. They are then shot into an iron wire 
basket, and rinsed well with hot water pre- 
ferably, and are then dipped into the molten zinc 
several times, shaking wel) between each operation. 
A Con will soon show you how to do it.— 


[$7095 —Bioycle Painting.— Use the caustic 
porah solution, rinse well with water, and dry.— 


[57065.]-—Oork-outting Machine.—Will not 
the illustrated description on p. 181, No. 970, do for 
this querist ?—Nun. Dor. 


[57116.]— Bell Telephone Oirouit.— To Mr. 
a ement is 
an 


BorroxR.— Perhaps the followin 


the best under the conditions. are the 


telephones (shown detached from the microphones 
for clearness’ sake), M and M' tha microphones, 
S S’ are switches, on turning which the microphones 
can be thrown in or out of circuit, as also can the 
telephones. B is the battery, L the go, and R the 
return wire. T' is shown as sending, T as receiv- 


ing. The circuit is complete through R, M’, D’, L, 
T, S back to B. If the switch S be placed so as to 
make contact with M, while 8’ is placed against &, 
then T can transmit, whilst T’ can receive, since the 
circuit is now complete from B to S; from thence 
throw M to D, L, I', 8’, R, back to B. No coils 
could be used on this single battery and single line 
circuit.—S. BOTTONE. 


`: (567122.] — Problem. — In the solution by 
„% W. A. 8.“ ought not the — 4, six lines up from 
the bottom to have been divided by 20 like all the 
rest of the equation? 1 admit my inability to work 
it out, or even to understand how “W. A. S.“ ob- 
tains his results, as I never learned the modern 
system of putting all the terms on the left hand 
side, and making them = 0, which, I suppose, 
n matters to those who are used to it.— 


ſ57166.] Model Well.— Thanks to Mr. Scuda- 
more; but he has, I think, failed to understand my 
query. Out from the side, and olose to the bottom 
of a leaden cistern on end, a siphon is soldered; 
the cistern is supplied by a tap from another re- 
ser voir. My query was: The bore of supply - 
pipe to the leaden cistern being smaller than pipe 
forming siphon, how is it able to fill the latter at 
the bend, drive out all air, amd cause siphon’s 
action to commence? ’’—H. A. 


[67182.]—Great Northern Loccmotives.— 
ERBATA.—A fortnight since I wrote that the trail- 
ing wheels were 3ft. Gin. It should have been 4ft. 
I mentioned also that I thought a new broad gauge 
was being built with 9ft. wheels; but I find on 
farther inquiry it has only 8ft. drivers.— ANGUS 
MacMorr. 


(57183.]—Planing Machine.—To F. SHAKE- 
SPEAR, Dresden.—The answer given to this query 
dy J. H.,“ on p. 527, is correct according to the 
way in which he understands the query itself. I 
interpret it differently, and should say that the way 
to make your ‘‘clamps’’ and angle-plates hol 
their work is to cramp,” not clamp, them to- 
gether by means of horizontal bolts. In this way a 
couple of angle-plates make a very excellent parallel, 
or even angular vice. A clamp is a structure 
of unburnt bricks arranged for burning, and a very 
unsavoury structure too. A srap ” isa 
mechanical arrangement for bringing things into 
close contact, either by screws as usually done in 
mechanical arrangements, or a8 in masonry, by 
bending down the ends of a small bar of iron to 
form what are called by some corkings, or, in 
my opinion, more correctly, ‘‘ calkings’’—i.e , little 
heels ; and these cramps are fixed by . 
lead into the groove in which they lie. They first 
expand with the heat, and then contract and 
“cramp” the work forcibly together. A lam is 
another thing altogether, being merely a plain piece 
of wood, metal, cork, or any other substance intro- 
duced for preventing the work under treatment 
being injured by teeth or jaws of vice, chuck, or 
other cramping arrangement. Thus far I 
wrote for insertion in last week’s issue, but forgot 
to forward it. Curiously enough, the job I now 
have in hand required holding in the manner above 
described, as it was too high to plane safely in the 
ordinary vice. I happened to have by me, ready 
planed up, two castings of angle-plates, Gin. long, 
the branches of the L being 28 and 1§ respectively, 
and § thick. One bolt to each held them down 
perfectly, and a pair of iron rods screwed on 
both ends for the nuts held them together effectu- 
ally. This was without the use of any set screws. 
Of course, in this case, the work being only 
about 4in. wide, there was room to put the 
tie bolts outside the work, and as it was 
of the form of a capital f) (upside down), it would 
have allowed of one through the middle, and that 
would have sufficed, and in many cases the work 
may be raised and have the ties under it; but often 
it is necessary to select your angle-plates of some 
greater length than the work itself, and put the ties 


outside.—J. K, P. 

[57185.] — Dynamo. — To W. H. 1 
Coventry.— When I read your query I expects 
you had made a mistake, and allowed for it; 
but as you have now given me the exact size 
I can advise you more correctly. Wind the 
armature with a single layer of No. 18 double 
s.c. wire, and for the ficld-magnets use about 
301b. of No. 18 d.c.c. wire. At a speed of 2,000 
per minute, you will get from 60 to 65 volts, 
with a current of 12 ampères, including that 
required to excite the F.M.’s; so you may reckon 
on getting 10—20 c.p. lamps from your machine. 
Be sure you have a very powerful field, and use the 
best iron you can get in the armature rings and 
F.M.’s—W. H. Eaves, Coventry. 

[57189.]—Income-Tax.—I have evidently made 
a mistake here; but although my general conclu- 
sions were not correct, the advice I gave was 80.— 
Os. 

GLEN E ap Strings.—It is difficult to give 
accurate dimeusions for double bass strings, as they 
seldom run even all through their length, and also 
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lose in diameter as they stretch and dry with use. 
Ihave just measured one of mine and find them 

ob m0, 1 of an inch, but believe that on 
another bass of mine, which I cannot refer to, as it 
is at the Loan Exhibition, the diameters would be 
found rather smaller. The third string appears 
rather thick in proportion; but tĦis allows of your 
tuning down to G, which is now very usual. Of 
course Bottesini, for solo work, uses much thinner 
strings; but he usually tunes to a much higher 
pitch. A set of the best Italian strings should cost 
about 15s., but you may buy others much cheaper, 
although I think the economy doubtful.— J. W. M. 


(57201.J)— Violin Strings,— Take your instru- 
ment with you to any respectable music shop. You 
can there ascertain the“ probable cost ’’ and“ rela- 

tive thickness of the double-bass strings. I quote 
prices of good strings, in case the querist should 
not be able to take the advice offered above. Firsts, 
superior, 38. each, Roman, 6s.; seconds, 53. and 
7s.; thirds, 7s. and 116. All double - basses are not 
made strictly to one measurement or form, 
and the quality of tone 8 depends 
chiefly on the care bestowed in its manufac- 
ture, and also on the quality of the material 
used. The quality of the strings used is also of 
some importance with regard to the quality of tone. 
You will find a string gauge very useful when you 
want to purchase a set of strings. Always keep to 
one particular gauge for each string. This advice 
holds good both for violoncello and ordinary 
violins, as well as for double-basses. The distance 
from foot of bridge to soundpeg can be ascertained 
by measuring.—QG. FRYER. : 


[67221.|—_Gramme Dynamo.—To Mr. Bor- 
TONE.—The inclosed sketch shows the dimensions 


2 2 2 
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and form of the parts required. One pattern will 
serve for both the standards, A and A’; also the 
field-magnets, with their horns, B and B’, can be 
cast from the same mould. The armature can be 
cast ; but would be better, if made from sheet iron, 
by rolling up. You will require about 6lb. of No. 
16 on the fields, and 2lb. of No. 18 on the armature. 
The more sections you bave in tbe armature, the 
steadier the machine will work.—S. BOTTONE. 


[67223.)—Ohemical Action in Leclanche.— 
I think it would have been better had Mr. Kean 

. 549) corrected the equation given. The reduc- 
tion of alumina by sugar itself would be a mere 
detail compared to the spontancous generation of 
manganese and oxygen in a Leclanché cell.— Wx. 
JOHN Grey, F. C. S., Analytical Chemist, New- 
castle-on-Tyne. 


57224.] — Prevention of Noise.— “ Spes 

ill find a cue to the solution‘of his difficulty about 
the transmission of sound by taking a wooden rod, 
say, 20ft. long, putting a watch at one end, and 
his ear at the other, when he will hear distinctly 
the ticking of the former. Let him then saw the 
rod across the centre, and the sound is no longer 
transmitted. Hence, he will simply have to place 
his lathe on a platform which has no contact with 
the boarded floor, and the noise of his lathe would, 
I think, be so far diminished as to leave little 
prona of complaint from his next-door neighbour. 
asmuch, however, as brickwork is also, to some 
extent, a transmitter of sound, I should recom- 
mend that the timbers supporting the platform 
should have some elastic or soft material placed 
between them and the wall, on which they would 
rest. The transmission of sound from floor to 
floor and house to house is a very important 
question, and I am surprised that it has not re- 
ceived more attention in the columns of the 
4% E. M.“ than it bas done. I find by experience 
that a party wall of l4in. in thickness does not 
prevent the sound of a piano being heard from an 
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adjoining house, and, with an attempt to obviate 
this, I am about to try the experiment of building 
the party wall of a pair of semi-detached houses in 
two thicknesses, leaving a clear space of Qin. 
between the two houses, covered only by the con- 
tinuous roof at the top, and iron gratings in the 
front and back walls. I am of opinion that the 
outer walls of the kitchen, and other heated flues, 
being only 4}in. thick, will cause such a rush of 
wind through this 9in. space as will carry with it 
any amount of sound which might otherwise be 
heard from one house to the other.— Z. A. 


[57233.]—Fret Saw. If possible, get an old 
sewing machine and table, as some parts of the 
machine will come useful. Ifyou are unable, you 
would require to make a table and a correspondin 
arrangement to what I am about to describe. 
bought an old style Wheeler and Wilson machine 
and table fora few shillings, and decided to make 
the fret machine of mahogany. The dimensions 
given are those of my own when finished; but, of 
course, you can alter them if you wish. Get two 
pieces of lin. mahogany, 4ft. by 3in., and two 
2ft. by 3in. Bolt one long piece flat on the table 
so that the centre will be about 2 or 3in. on one 
side of the hole through which the belt comes. 
(You will see reason and distance presently.) 
Dovetail the two short pieces into the ends of 
this piece, making them fixtures; or, if yow wish 
it portable, a screw through the dovetails would 
answer. The two short pieces are now upright. 
Iuto the tops of these dovetail the second long 
piece, making it a tight fit, but movable. You 
have now the stand in which the saw frame will 
work. Next take two pieces of mahogany 3ft. 9in. 
by 2in., and two 12in. by ljin. The two long 
pieces must be planed so that they may taper 
from the middle to each end, keeping one side of 
each straight, and makiog the ends lin. and the 
middle 1¥in. deep. These four pieces are for the 
saw frame. Dovetail them or fasten them at 
the corners with squares on the face. 
have both, finding the dovetails hardly kept 
it stiff enough. All the straight edges of these 
pieces must be inward. Next come the guides for 
this frame. Get two round jin. iron bars about 
2lin. long. Make them as smooth as you can. 
Then in the bottom corners of the stand fix two 
blocks, and Iz in. from the uprights drill a hole in 
each exactly to fit the ends of the rods and about 
1jin. from the front of the stand. Repeat the pro- 
cess on the movable top-piece, but be careful to get 
the two pairs of holes parallel aud perpendicular, or 
the frame will stick. Now procure four screw eyes, 
and file them out to slide easily on the rods. Screw 
these into the back of the short pieces forming the 
sides of saw-frame, with same care to have them 
parallel and perpendicular, and seeing that the top 
and bottom pairs are the same distance apart as 
rods. Take off the top of stand, slip the eyes on 
the rods, and reer the top. The frame now 
ought to slide easily. Now for the movement. Do 
away with the whole of the old sewing machine 
except the bed-plate and the pulley on which the 
belt runa. The axle of this pulley projects from 
one side of the bed-plate. Fix the bed-plate so that 
the pulley will be just under the saw-frame 
(taking care, of course, that the pulley and driving- 
wheel are in a straight line, though they need 
not be perpendicular to other). Now, 
on the end of the axle fix an eccentric, which 
should come nearly, but not quite, in the middle 
of saw-frame. Now connect your saw-frame and 
eccentric by a rod working on pivots in each. 
When you work the treadle the frame should slide 
bodily on the guide rods. It may work a little 
hard at firet, but after a short time will run 
smoother. Mine has about II in. or 2in. stroke. 
Next, exactly in the middle of top and bottom of 
saw frame drill holes to take the saw clamps. 
These should be small rods with the clamp at one 
end and a screw cut for about 2in. at the other, on 
which is a wing nut to tighten thesaw. Youmust 
be careful to get the holes exactly perpendicular, 
and it is well to have the rod of the clamps rquare, 
and working through a square hole in a piece of 
iron screwed inside of frame to prevent the wood 
wearing. Now the table for the fret wood. At any 
height that suits you to the back and front (from 
end to end) of the stand screw two pieces of 
mahogany, 2in. deepand exactly level. Get a piece 
of pitch pine, 3ft. 6in. by 2ft. by g in., and screw it 
on these supporta, 80 that the frame works outside 
the ends. have two crosspieces screwed under 
mine, and let into the two supports, so making the 
table stronger. Cut a hole for the saw to pass 
through. To check the recoil at bottom, I took 
two cotton reels and sawed them across, to make 
the four halves. Then two halves were screwed to 
the front of uprights of stand, and the others to 
the uprights of frame, so that stout elastic bands 
passed round them would be stretched before the 
frame reached bottom of stroke. You would require 
to suit position of reels to your own machine. Iam a 
young draper, and i very fond of machinery, 
am unfortunately out of the way of seeing any, 
so that my description may be prolix enough to try 
even Job’s patience, and you, or some other writer, 
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may be able to suggest improvements. However, I 
made the machine about two years ago, and have 
done a good deal of work, sometimes cutting two 
pieces of gin. walnut at once. The advantages, to 
my mind, over the two-arm bought machines are 
larger bearing-surface in table, and the saw work- 
ing perpendicular with no tendency-to wing when 
turning corners. I cannot recommend any book, 
having po up all I know from experience. Two 
things I can advise namely, keep your saws tight, 
and do not crowd the wood on them quicker 

they can cut. Faulta in these two things are the 
principal reasons for saws breaking. I enlarge my 
own patterns, as then I can make any alterations. 
If you are unable to understand anything, and will 
5 address, I will do anything I can.— 

. J. A. B. 


457237. — Grooves of Pulleys.— This was the 
subject of the second communication that I ever 
made to the EncuisH MrcuHanic. and involved a 
sketch. It is to be found in Vol. VIII., Feb. 2nd, 
1869, No. 203, p. 460. If the Editor likes to insert 
it over again, it may go in justasit there stands— 
at least, as far as the sketch is concerned. I have 
no objection to writing the directions afresh, if Mr. 
Editor consents to a reproduction.—J. K. P. 


[57244.]|—Dentistry.— Referring to the remarks 
of Dens” and Vincent,” on p 550, I should like 
to say that there is no trade— bog paraon pro- 
fession—in which there is more q ery than in 
that of dentistry. A diligent study of the Zransac- 
tions of the Odontological Society would enable 
anyone who is already a decent mechanic to become 
a superior sort of dentist.—A. MALLARD. 


[67244.|—Dentistry.—I really cannot say that 
I would advise this querist to make a vuleaniser. 
I have known these to explode; two instances are 
within my recollection. The usual when 
they are in operation is 80lb. or 90lb. to the inch, 
and they should be tested to 600lb. The fees at the 
various dental schools are about £50, more or less, 


I| and it takes four years to Bet through, including 


twelve months at mechanical work under a recog- 
nised dentist. Diploma at College of Surgeons 
(after examination) is 4 10.— Os. 


(57249. — Electro-Motor. — The direction of 
rotation of a motor depends on the relative positions 
of the poles of the armature and field-magnets. 
Merely reversing the current would not reverse the 
direction, unless the fields were connected up different 
to the usual way. There is danger of heating by 
sending the full working current through a motor 
before its speed, and, consequently, its counter 


E.M.F. had got up. Before a motor can reverse, 
it must necessarily stop; therefore, I should say . 
that in using the current as a brake, su posing it 
to be practical, there would be danger of heating ; 
but it would, of course, depend upon how it is 
wound. I inclose a sketch of a reversing gear 
invented by Dr. Hopkinson. — EUGENE BROWN. 


[57251.]|—Agglomerate Blocks.—“ C. D. R.“ 
says: There are quantities of so-called agglome- 
rates that have not a particle of manganese in 
them.“ I suppose it would be too much to ask your 
correspondent to name the dealers in these spurious 
agglomerates, appending, of course, his own name 
420 address; but he can scarcely have any objeo- 
tion to telling your readers how they may recognise 
the agglomerates without a particle of manganese, 
or the means adopted by C. D. R.” to ascertain 
the truth of his statement.—SILVERTOWN. 


[57252.] — Free Reeds.— Many thanks to 
4 A. B. C.“ for his kind attention to this query; 
but if that gentleman hai put the of wave of 
each interval only (iths and dths) a little more 
simply, I should have understood him b „as I 
am not an adept at figures. I wish to inform Mr. 
F. that Iam the author of query No. 56676, but 
not of query 56400, and I know nothing whatever 
about it. Mr. F. says that a reed may be made to 
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sound a trifle flat under various circumstances. | advise the stocks to stand out of doors, and each 
That is just what I have experienced in tuning stock on a separate and independent stand. You 


reeds for various small instruments (steel reeds, 
of which I have made hundreds) in a temporary 
tuner which I have made. I have tuned two 
reeds, unison or octave, without the slightest 
wave in tuner, and when I put them in the in- 
strument perfectly tight as in tuner, and same 
sizə of hole, they don’t always sound in tune 
under any pressure of wind. Has the thickness 
of reed anything to do with it ?—AMATEUR TUNER. 


{57255.|—Storage Battery.— (I) If flat plates 
are used the best way to keep them in position is to 
lace slips of wood, or vulcanite, or hard substance 
tween each two consecutive Y retin at the top and 
bottom, and bind together with two or three elastic 
bands. Contact is formed by flaps of lead project- 
ing, so that plate and flap is all in one piece. (2) 
when ni are fully 8 gas is given off. 
(3) This depends on which form is used, Faure 9 
Planté. (4) Two cells would only give four yolts, 
and this is not enough to light a 10 candle-fower 
lamp; if 12 cells were used, 10 or more 
could, I think, be lit. Buxskx. 


[67257.]—Equatorial Mounting. In reply 
to Landbird,“ I would point out that whatever 
plan of equatorial he may adopt, it is ¢sse 
the tangents for slow motions should hev 
of gear. The object is, of course, fo 
fast motion, which must be obtaine 
clamping some kind of screw, which ¥e 
axis at once, and when found can be agal 
instantly, and the object followed by Ùk 
motions of the tangents. If the tangents ar®te 
out of gear to give the fast motion to find “the 
object, which is a frequent method, hey will find 
that while they are being put in again the object 
will be gone. Ina word, the fast motion must be 
got by a clamping screw, and not b ing out the 
tangents.—T. WESTLAKE, Fordingb dge. 

[57261.]—Cupola.—'‘ J. K.“ had better build a 


small air-furnace, and use a plumbago pot. If he 
has the use of a tall chimney, as he s of, 30ft. 
or 40ft. would do first-rate. You flux with 
either limestone or broken bottles. regard to 


the iron, I would advise him to get new pig- iron, 
Scotch, Glen Garnock, Welsh pig, Blalobiven, or 
“7 other soft pig, and a little machine scrap} 
old burnt fire bars and the like are only fit for fire 
bars again. I should recommend you to make a 
small fan, if you have not got a chimney large 
enough. Youcan erect a small chimney, or use 
the house chimney, and assist with the fan. You 
can then either make a small blast furnace and do 
without the pot, or make a square furnace about 
3ft. square, with a hole about lin. square. Con- 
mect with chimney, and cover with an iron plate, 
with fire bars half-way up; use coke. I will give 
more information if required. I will give you two 
small sketches of air and blast furnaces :— 


Fie. 1.—A, furnace stack; B, damper ; C, cover for 
furnace; D, plumbago pot; E, fire bars; F, 
draft-hole ; common house chimney will do. 


Fic. 2.—A, furnace stack; B, charging hole; C, 
tapping hole; D, blast pipe; E, peep hole. If it 
is only for a very small amount of iron, turn the 
blaze into house chimney, and only make furnace 
about 24in. deep; cover top over, and turn the 
draught. 

—Sanpv Rar. 


57265.]—Bees.—I should not advise R. Parkes 
to keep bees in a room, for unless specially built for 
the purpose there is no end of trou bis, and even if 
built for the purpose it requires more skill and at- 
tention than out of doors. All the best beemasters 


can then operate on any one hive without jarring 
or annoying any of the others. I shall be glad to 
give you or any other inquirer information, and 
by the bye, if you are now beginning, get an old 
stock which has swarmed once this year, or an early 
second swarm, for in either case yo will get a 
young queen. Ofcourse you should see that either 
of the above have, say, 20lb. or 25lb. honey, and 
a good population, so as to stand through the 
winter.—J. I. S. 


[57269.] — Surveying Chain. — ‘Surveyor ”’ 
will, I believe, fiud all the information he wants 
in Heather’s ‘‘ Mathematical Instruments ”’ 
(Weale’s series) I knew an Öld surveyor who 


used to ain on a standard line, marked 
on en wall, made of heavy slab&\of slate, 
and always kept by him a lot of gin. round\inks to 


put on or take off from chain as required.— Hy A 


57270.]—30-Light Dynamo.—To “W. H. E.“ 

As you will observe by the perusal of my secdnd 
letter on this subject (which is now in the Editog’s 
hands), the machine is designed to light 45 valt 
lamps at a speed of 1,500 per minute. To get 40 
volts the machine would have to be run at 1,690 
r minute. If you object to the speed being fo 
igh, you must wind the armature with No/14 


instead of No. 12, wher se n . td 
obtainable at T100 speed. y urther g ti¢ulars 
you may desire I will give with pleasures AW. H 


Eaves, Coventry. 


(57272.|—Dynamos for Practice 


sions :— Height of fields, 12in.; dia., 2in. Armature 
(Pacinotti form), 4in. in dia., 3in. long. Armature 
wound with No. 16 wire; fields with No. 14 
Power required to drive about }-horse power. N 
secondary battery required.—S. BOTTONE. 


[57273.] - Radius of Curve.—In the la 
of this question the span is given. Supp@se this to 
be S, then the formula for finds he length of 
the AGIUS rt " ge y 
When S = 70ft. and V = 7 bin., R = 11763'76in. 
If many ordinates are to be calculated with such a 
large radius, and so small a versed sine, it will be 
found much less laborious to use the formula— 


EF = V R? — ED* - (R- V), 
which differs only in form from that which is given 


BLAST FURNACE 


in the question. Putting in this R = 11763-75, and 
V = 7:5, it reduces to— 
EF = vV (11763 75)? — E D? - 11756-25. 
For finding the ordinates for every 2ft., it is now 
only necessary to make ED successively equal to 
24, 48, 72, Ko. 
Thus for ED = 24 EF = 7 sin. 
„ ED=48 EF = 7 ·402in. 
— MILVERTON. 
[57276.] -—Experimenta in Light.—A Sciopti- 
con or similar lantern. Before you do anythin 
read the admirable articles on the subject, publish 
about three years ago, by Mr. Lewis Wright, in 
our paper.—S. BOTTONE. 


[57277.|—Science and Art Department.— 
I am too busy at present to take up this subject, 
but will write next month.—Wm. JOHN GREY, 
F. C. S., Analytical Chemist, Newcastle-on-Tyne. 


[57278.]— Recovering Silver.—It is quite 
worth while to recover silver from nitrate bath. 
Add solution of common salt till no fresh precipitate 


is observed. The precipitated chloride should be 
washed, dried, mixed with two of carbonate 
of soda, and a little borax, and well heated in a 


crucible ; when the silver is reduced, the heat should 
be raised to fuse it. Silver print clippings, if there 
is a large quantity, should be burnt in a closed 
stove, the ashes collected and treated with nitric 
acid ; this may be added to the nitrate bath before 
its treatment. Platinotype clippings should be 
burnt and boiled with a mixture of nitric and 
hydrochloric acid; the result is a solution of 
bichloride of platinum.—C. E. T. 


F Silver and Platiaum. 
Silver from old bath. Place clean strips of zinc 
in the bath as long as liquid blackens clean zinc. 
Remove what is left of the zinc, throw the whole 
black-looking mud on a filter, wash with several 
waters. What remains on the filter is pure silver 
a a state * fine oe N — 

ippings. Treat the ashes first with strong ni 
aa to dissolve any lime, &c. What remains ma 
then be treated with nitro-hydrochloric acid, w 
will dissolve the platinum. The solution, after 
filtration through glasg-wool or asbestos, may be 
abi yg one until it crystallises as platinum chloride. 
—S. BOTTONE. 


[57278.]—Recovering Silver.—It is most cer- 


i tainly worth while recovering the silver from your 


bath. You have first to filter the bath solution 
and add a strong solution of sodium chloride 
(common salt) until it ceases to precipitate ; filter 
wash the precipitate, and mix with twice its wei ht 
of sodium carbonate. Heat a common fi y 
crucible to redness in your furnace, and throw 
little at a time into some of the above mixture, occa- 
sionally stirring until all effervescing ceases; then 
finally fuse, and on cooling, you will find, by 
breaking the crucible, a metallic button of silver. 
Your paper clippings may be treated by reducing 
to ashes, boiling in nitric acid, hag a p- and pre- 
cipitating with a solution of sodium chloride, and 
finally treating as above. To extract the platinum 
from your platinotype paper cuttings, reduce to 
ashes by heating in an iron pot over a fire ; after 
which, put the residue in a long-necked flask with 
enough aqua-regia to cover it; boil about thirty 
minutes, pour off the acids, and replace by fresh. 
Continue boiling about fifteen minutes longer 
then pour off the acids into the first lot, an 

evaporate down to drive off excess of acids ; after- 
wards precipitate with a solution of ammonium 
chloride, filter, and wash precipitate with 50 per 
cent. solution of methylated spirit (the ammonium 
chloroplatinate here tormed being partly soluble 
in water). The precipitate is then put in a porce- 
lain crucible, and strongly heated until it isreduced 
to a spopgy mass, which is pure platinum. This is 
afterwards dissolved by heat in aqua-regia, and 
crystallised ; these crystals, being Tey Coe 
must be kept ina sent “wares ttle, or in a 
hermetically-sealed tube. If Mr. G. Park should 
require any further information I will be glad to 
give him it.—A. TREYER Evans, e $ iran n 


[57279.] — Planing. — Is not F. Shakespear 
aware that with any job requiring accuracy of 
workmanship, such as planing a lathe bed 8 
a cylinder, surfacing a shaft, &c., once the too 
are set in motion for the finishing cut they must 
not upon any account be stopped until the end is 
reached, or a ridge would be the certain t, as 
the tool would cool, and so become a shade 
shorter? The error is doubled by the work also 
cooling.—A., Liverpool. 

(57279.]—Planing.—I never yet paid for any 
planing done by steam power that I did not go over 

in for my own satisfaction in my hand planer, 
or that I had not to true up by filing. Per- 
haps others are not so particular, and I know that 
many think because a thing has been planed it must 
needs be true. It all, or nearly all, d ds on how 
the work is chucked, and whether it is sprung out 
of truth by being forcibly bolted down. With end- 
stops and side-stops to prevent the work slipping 
about, its own weight will often render bolting 
down quite superfluous.—J. K. P. 

57282.] — Watch-Work. — To begin with, 
„B. L.” must get some steel Swiss turns, with a 
good assortment of runners. This will cost about 
103., and will do almost any job of turning. The 
tools for cutting are gravers. About half a dozen 
will be enough. Have one large square, two 
lozenge, and three small square. Also an assort- 
ment of screw-ferrules, five or six assorted sizes. 
Be very particular as to what edge you get on your 
gravers, or you will never do a job properly. Go 
to Grimshaw and Baxter’s for them. The whole 
need not cost more than 14s,—EscaPEMENT: 


[572841.—Copper Coating Boiler.—Iron can- 
not be-electro-coppered with an acid solution by 
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reason of the very fact mentioned in the query. 
When iron is placed in a solution of cupric sul- 
phate the iron is dissolved in the acid, and the 
copper deposited in its place; this mechanically pre- 
vents the adhesion of the two metals. The coat of 
the solutions and batteries required to copper the 
boiler you have would probably be more than the 
price of a galvanised iron boiler, which I would ad- 
8 you to get (that is, if you value a quiet life). 
— US. 


{57286.J]—-Bed Sores. — Querist does not state 
where the bed sores are situated; but I presume 
they are at the lower part of the back. 80, let 
him place the patient on a semicircular air cushion, 
concavity downwards, to relieve pressure ; keep the 
sores well dusted with iodeform, and apply salicylic 
absorbent wool in thick pads, which will avoid the 
necessity for frequent dressing. This, however, is 
only treating symptoms. Is there no surgeon 
within 1each who could remove the diseased bone 
before it kills the patient? DOcrog MEDICINÆ. 


[67286.}—Bed Sores.—Some time since I was 
laid up with rheumatic fever for more than six 
months, and could not move „without assistance. 
The pain I suffered in my hip and knee-joint 
from pressure was excruciating. I obtained two 
springs, such as are used for chairs, sofas, beds, &c. 
a be had at the ironmonger’s), and had a pad 

tted to each end. One I pete between my 
knees, and the other under my ip- joint, and found 
considerable relief. W. S. L.“ might, try a liga- 
ture of indiarubber (to be obtained at most haber- 
dashers’), and fastened with a buckle similar to those 
used for ladies’ belts; this will do away with the 
inconvenience of knots.— Q. K. 


[57290.]— Woolwich Exam. Question.—We 
have here two equations—viz., log. 3 = 4771213, 
log. 7 = 845098; to fiud two unknown quantities 
—viz,‘*M’’ (the modulus) and log. 11. Apply 


. 
g T+ 3 (2 1 1 : 
First— 


1 

| 9 

log. 9 — log. 7 = log. 7 
1 
3 


1 .1l 11 

=2M (3 + at v bo.) 

= 18 1 7 i 
x og. 9 — log. "1091446 | 
86571 580% 7 SSI 
Again— 
log. 11 — log. 9 = log. 9 

= 2M ie + 14 &e. 


10 3 10 
0868591 + -0002895 + 0000017 
æ 0871503 
e. log. 11= 0871503 + 9542426 = 1• 0413929; or 
1:041393 to six places. I can't imagine of what 
use the third logarithm given can be. The whole 
gar seems rather too hard on the examinees.— 


[57291.]—Weights of Copper Wire.— Most 
electrical works contain tables of weights, &c., of 
copper wire. Among the best of these are 
Sprague, Kempe, and ‘The Electrician’s 
Pocket-Book’’ (Cassell). Write to King Mend- 
ham’s for their catalogue, in which much useful 
information is given.—S. Borrone. 


[57291.|—_Weights of Copper Wire.— Tables 
of the weights, &c., of electrical wires can be hadi 
from most manufacturers and dealers (see adver- 
tisements in current number); it is, therefore, 
perhaps hardly fair to ask space for such along list 
as that applied for. A. P. Trotter’s patent wire 
gauge—which was described and figured a few 
months ago in this paper—will give at one opera- 
tion the standard wire gauge, and the diameter in 
decimals of an inch and of a millimétre, of any 
thickness from No. 6 to No. 40. Also the sectional 
area in thousandths of a square inch, and formulæ 
by which weights and resistances can be computed 
therefrom. The description did not, however, con- 
vey a correct idea of the actual size of the gauge, 
which measures only 2}in. by łin., and weighs }<z. 


—R. T. Lewis. 


57295.]— Book binding.—‘“‘ Surveyor ” seems 
to have confused ‘‘ blocking with rounding,“ 
making it difficult to understand bis meaning. Ita 
book is properly rounded and pressed, it is not 
likely to me flat again. The reason why the 
backs are not firm is probubly because the books are 
badly sewn. ‘‘ Surveyor” would do well toobtaiu 
a copy of ‘‘ Bookbinding for Amateurs, by W. J. 
E. Crane, 2s. 6d. ; N L. U. Gill, 170, Strand, 
London. — TRHOS. F. Cass. 

[67296.|—Surveying Ohain.—A chain should 
most certainly be exactly 66ft. long, and nothing 
allowed for it not being quite tight or straight, as it 
should always be so, of course, not pulling it too 
tight so as to stretch it. The best way for ‘‘Sur- 
veyor to test his chain (that is, if he lives in or 
near London) is to take it to Guildhall, where there 
isa stand chain gauge laid in the floor of the 


— 


hall. (I believe gauges are also to be found in several 
provincial towns.) It is not much good testing (?) 
it with a tape, even ifthe tape is new. I suppose 
‘ Surveyor” knows that the 66ft. include the 
handles, as he talks about there being only nine 
links at either end. Of course, the other two are 
made up with the handles.— IKEY Mo. 


[57298.]—Faulty Dynamo.—I cannot, unless 
you give all details as to the quantity of wire on 
fields, armature, size of wire, mode of coupling, 
what experiments have been tried with it, tell 
what is wrong. Either write to this paper, giving 
full details, or send it to me, when I wiil repair it. 
— 8. Bottone, Stanley-road, Carshalton. , 


[57301.]—Shaft.—The diameter of the shaft for 
the 26in. pinion will be 6°784in. I recommend 
Anderson’s ‘‘ Strength of Materials and Structures, 
published by Longmansand Co., London.— A. GRAY. 


{67303.]—Electric Motor.—A small Siemens 
armature about Gin. long by 2in. in diameter would 
do the work you require. The fields should be 
6in. by Gin. by lin., with massive pole-pieces and 
a good heavy iron plate for base. Wind the arma- 
tare with No. 18. and balance the resistance with 
No. 16 on the flelds.— S. BOTTONE. 


[67306.]—Dynamo.—Whby not rewind the arma- 
ture again as a Brush? Or if you find that too 
difficult, wind as a Pacinotti, which gives excel- 
lent results.—S. BOTTONE. 


(57309.)—Algebraical.—Consider the pint of | Fr 


water as divided into n equal eae ee being a very 


large number—and consider these parts, added one 
at a time to the pint of wine. e first addition 
may (if n be a large enough number) be considered 


as expelling 1 of a pint of unmixed wine, leaving 
l- 1 of a pint of wine and 5 pint of water. The 


next addition will expel > of pat wine, 


n 
leaving ¢ -1) ¢ ~~) ei. ¢ 5). 
n n n 
wine. So after tho third addition (1-1) 
n 


wine will remain. Therefore, after n additions— 
i.e., the whole pint of water, there will remain 


; 1\" n — 1 n — 1 
of wine {1l - Lẹ} =1-1 — eon, 
( =) oe 2n? . 2 


n — 2 1 1 
5 2 1— oe a 
„ 1+ ig? sr o., if n be taken 
indefinitely great. a g 
a 6 
1 
a 
2°71828 


This fraction of a pint will therefore be the quan- 
tity of wine remaining in the mixture.—F. B. A. 


(67312.]—Trueing Lathe.—Had I such a job 
to do I would make a temporary wooden square as 
long as the shears, then pyt oz 80 ace: 
plate upon mandraly es that it revolved perfectly 
true first, gud then applying a carefully planed up 
atraigbé<édge of wood, also in conjunction with 
afgrésaid square, the biz would be done.—A., 

verpool. 

157313.]— Steam Launch. — Size of boat for 
engine 3in. by 3in., say 16ft. by 4ft. by 2ft. lin. ; 
size of vertical boiler for ditto, lft. 9in. by 2ft. ; 
propeller— diameter 17in., pitch 16iu. This boat 
would seat three persons; speed, about four anda 
dalf to five miles per hour.—O.E., M 

67314.j-—-Strength of Gear Wheels (U.A 
You haye not given sulicieny partretitars yet. As- 
suming that the weight of 5cwt. is hung by a chain 
from one side of a l0in. drum on the same shaft as 
the lóin. wheel, the pressure on teeth will be 
5 x 112 x 10 
ees | eee 373lb. If two teeth are always 
in gear the pressure on each tooth = 186·ölb., and 
zin. pitch would do for this. I should, however, 
make it jin. pitch if the gear is to be used much. 
No shrouding will be required for so small a weight. 
The wheels may be l4in. wide.— GLATTON. 


[57315].—Botanical.—All sorts of paper is used; 
it depends greatly on length of puree. A thick 
printing paper will do very well, demy size. For 

ook, get Bentham’s “Flora”; this, with Balfour's or 
Henfrey's Botany,“ will greatly assist you.— Os. 


157316. —Turbinge.— The best turbine is con- 
sidcred to be that invented by Professor Thomson. 
There are a great muny others made, especially in 
America, but none give so great a percentage of 
efliciency as this one. If Jakes advertises his 
address I shall be pleased to give him further par- 
ticulars. I may add I am not interested in the 
manufacture of the turbine.— ENGINEER, London. 


[57317.] —Soarlet Fever.— From personal ex- 
rience, an efficacious and indestructive method of 
isinfecting rooms, bedding, &c., is a small fire— 
composed of paper, cinders, lumps of common 
brimstone, and lucifer matches—placed in a fire 


‘| clothes may H 


basket or any utensil that will resist heat, and 
stood on any old tray or zinc in centre of room ; bed- 
ding, &c., to be about, that the fumes can penetrate 
but away from danger of ignition; windows an 

register closed. After setting light to fire, ahut 
door and lay wet cloth at the bottom to prevent 
the sulphurous smoke escaping. It does not dis- 
colour, but gilt frames should be removed. Itisa 
searching remedy, destroying the infection in the 
flakes of skin from the peeling. It was recom- 
mended by the physician who attended a child of 
mine in scarlet fever away from home, and we re- 
turned to a family of five children who happily 
did not catch the illness.— JANE WRENN. 

{57317.] — Scarlet Fever. —It is difficult to 
understand exactly what the querist means by the 
infection of scarlet fever being conveyed in milk. 
Under certain conditions,it decidedly can be conveyed 
in milk. If milk has been kept in a room in which 
scarlet fever is present, such miik is certainly not 
to be regarded as safe if introduced into the human 
stomach. All liquids have a tendency to attract 
impure matter from the air, which is proved by 
water becoming stagnant if allowed to remain un- 
used. The infection from ecarlet fever, like that 
from other infectious diseases, can be transferred 
from one person, or place, to another, in various 
ways, and under various circumstances. Condy’s 
fluid is one of the best-known disinfectants, and 
full directions for its different uses in disinfecting 
is to be found on the outside cf the bottle.—G. 
YER 


F Fever. — Contagium can be, 
and has been in several cases, conveyed in milk. 
The clothes used by the patient, and bedding, when 
it can be done, should be steeped in chloralum or 
carbolic acid solution for an hour, then boiled, and 
hung on lines in the open air. Chloralum is er 
as it is non-poisonous and cheap. The bed 
other articles which cannot be washed, should be 
fumigated with sulphurous anhydride, or, better 
still, when it can be done, ex in a disinfecti 
chamber to a temperature of 240° F. for one hour. 
The doors, windows, &c., of the room should be 
closed, and 3ib. of sulphur burned in it over 
a pail of water; the room should then have 


urniture and paint should be washed with soap and 
weak solution of chloride of lime.—TEMERAIRE. 


(57317.]—Scarlet Fever.—There are several 
methods of disinfecting rooms by „ €c. ; the 
best seems to be by sulphurous acid. Shut the 
windows, doors, and chimney, and stop up all the 
chinks, &o., with paper. Get two tubs of water, 
put two sticks across them, and saucer on the top; 
into each saucer put Ib. of sulphur, put red-hot 
coals into them, and get out of the room as fast as 
youcan. When outside, stop up cracks of the door 
you came out at by putting rugs and mats against 
it. Leave the room alone for 24 hours, then open 
the door, rush in, and open the windows. Leave 
the windows open for 24 hours more, keep letting 
in plenty of fresh air, wash ceiling and walls with 
solution of chloride of lime, 20z. to 2 ons of 

ater. Sulphuring a room disinfects bedding, fur- 
niture, aud everything in the room; but it is well 
to have everything baked if possible, and in severe 
cases it is better to burn as much as possible. The 
washed in Condy’s fluid till the 
fluid ceases tq change colour; when the fluid is 
clear it is disigfected (even drinking glasses ought 
to be disinfecgéd). The clothes may be baked (not 
on metal plates) at a temperature of 220° C. 
Everythipg ought to be freely exposed to the air, 
which- a good disinfectant. There is no doubt 
wititever the infection of scarlet fever can be oon- 
veyed in milk. Many cases have been known in 
which it was so.— R. A. R. BENNETT. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain wean. 
swered for five weeks are inserted in this list, and if mai} 
unansicered are repeated four weeks afterwards, We trust 
our readers will look over the list, und send that tnformution 
they can for the benefit of their yellow contribulore, 


Since our last, Glatton has replied to 56051 
Petit, 66440. 
56837. Drill Chuck, p. 354. 
Lathe Query, 354. 
To Mr. Wethertield, 451. 
Coil springs, 354. 
Eccentric on Crank Shaft, 355 
Flexible Material for Winding Round Piston, 3&5. 
Safe Making, 355. 
Bolts and Nuts, 355. 
Hand Drilling, 305. 
‘Lerrestrial Eyepiece, 355 


Alto 


56842. 
65 X 43. 
5.315. 
656861. 
56863. 
58804. 
56865. 
56866. 
66573. 


57023. 


67032. 
67034. 
57037. 
67047, 
57053. 
57062. 
57067. 
67071. 


Second ani Fourth West India Regimentr, 
Colonial Police Furces, &c., p. 441, 

Clock Making, 441. 

Painting Iron Bath, 441. 

Sewing Machine Work, 442. 

G. W. R. Goods Engines, 442. 

Coil Connections, 442. 

Aut matic Musical Instrumente, 442. 

Mineralogy, 443. 

Beat Valves in Hydraulic Rams, 442. 
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QUERIES. 


— . —— 


157920.I— Model Dynamo.—I wish to make a 
model dynamo after the Edison style, big enough to 
light a t c.p. lamp. Will anyone kindly give me size 
of F. M. 's and armature, and quantities of wire, &c. 1 
SILLY BILLY. ' 


157321. Webster Condenser.—I wish to make u 
Webster condenser. Will someone kindly give radii of 
curves, and arrangement of lenses I— DaAco. 


(57822.}— Violoncello.—Would any readers give the 
dimensions for a full-size cello, give length of neck, and 
say best kind uf wood to use ?—U. Legou. 


(57323 ]—Restoring Olock Case.— Will any of our 
kind readers tell me how I can restore an old dead gilt 
clock case? Ihe case is of a French make, and made of 
brass,—HoroLocicat Tommy. 


{57321.]—To Mr. Bottone.—I have wound the cog 
armature of my Gramma with No. 18 wire; it is covered 
first with silk and then with cotton; a telegraph engineer 
has tested its resistance, which he tinds to be 1°1603 B.A. 
units; the resistance was taken at temp. 75°. What 

uantity of wire, anà size, shall I require for the four 
eld-magnet bars of the original Gramme form, to be 
wound in series arrangement !—Tyao. 


157325. Atoms I won'd feel very grateful to any 
reader who would suggest some graphic method for illus- 
trating atomic vibrations, or give details of the experi- 
ment with floating mignets described by Capt. Abney, in 
No. 1063. Photography and the Spectroscope.“ page 494, 
2 x enable me to construct the arrangement !— 


(57326.] — Pattern Making. — Would“ Invicta ” 
oblige me, or any other gentleman, by caper how to 
make a lathe gap bed so that the moulder have no 
difficulty in moulding the pattern; also, the best way so 
that he can release it from the sand! Length of bed, gin. 
by 6in, aiin. across face, bia. deep, of the screw-cutting 

— Iros. 


(57327.]—Fire-proof Composition.— Would any 
reader please give component parts of a good fire-clay— 
metallic fire-clay or asbestos composition—which can be 
p'astered on each side of an iron plate, studded with pro- 
jections to help hold the composition oa — a composi- 
tion which wouid stand a fairish blow with the poker with- 
out cracking or breaking off! The plate will be placed in a 
furnace anu requ red to keep a blood-red heat. How long 
might such plate last — FiRE-CLAr. 


(57328.]—Tiaman’s Tools. ~ I should feel extremely 
obliged if Ruy reader of the “E. M.” would name the 
tools required in a tinman’s shop, and expound their 
use. This would be very interes- ing to some of our 
readers. Please say the best method for tempering 
mason's tools ? M. H. 


57329. — Engiae Stop-valve. — In an ordinary 
steam etop-valve, should the steam be admitted to the 
upper or under ride of the valve ? I have heard ita 
both ways. Which is correct, and why ?—Jumior D. 


[57380.]—ILegal.—A minor contracts a debt—not for 
a neceasity—and the bill being sent to him pays part, 
holding the receipts for the same. After a time the 
creditor declares that the debt was contracted by the 
minor's parent, through the son, and threatens proceed- 
ings. Uatil this time no claim has been made on the 
parent, but repeated applications have been sent to the 
son for his account. Can proceedings be taken against 
creditor for attempting to extort money on false pre- 
tences ?—Ur a Turn. 


{67331.)—Crystals of Gold.—Will any friend let 
me know the various crystals uf gold (other than per- 
chloride), and how I may prepare them !—F. L. 


157832.] — Manufacture of Aluminium. — Will 
some of our chemical friends (Messrs. Grey, Alien, &c.) 
kindly say why is 1t necessary to use the double chloride 
of sluminium and sodium in the preparation of alu- 
minium! Why would not the chloride of aluminium do 
by itself? The metal can be prepared from the chloride 

one. What part does the chloride of sodium play in 
the process !—Ex-Gaagison GUNNER. 


. is the difference between 
af ” and “soft,” solder, and how are they made? 
The solder one buys in the shops is, as a rule, unsatis- 
factory, and I find that tinsmiths in general prefer to 
make their own themselves. I saw one at work some 
time ago, and he kept casting and recasting it, pouring 
it out on a flag and watching it till he thought it satis- 
faetory. They alao keep the secret of making it to them- 
selves.— Ex Garrison QUNNER, 


{67334.] — Heinrich Dynamo Machine.— Will 
someone kindly say if theee dynamos are used anywhere, 
as I have not seen or he rd of any! From a description 
on page 28, Vol. XXXIIt, the principle is spoken of as 
being very efficient, and in the folluwing number an 
article appeared giving thy theoretical reasons why this 
form of armature is superior to the solid Gramme or 
Pacinotti. Have they proved satisfactory ?—A. W. Lax- 
BERT. 


[67335.]—Battery.—I have two trough batteries (only 
ode of which I prepose to use at once) of 7 cells, about 
Bin. by 15in. by 14in, and purpose lighting my study 
with one of the above, using four 10-c.p. lampe of 10 
volts each, coupling the 7 cells in series, but am at a loss 
as to best way of charging. I propose to use nitrate of 
soda (as the zines will not need removing when battery is 
not in use) in porous cell, with carbons and eulphuric acid 
io outer cell. On page 210, Vol. XXXIX. there is a 
battery described much the same as mine, having two 
ginos and two carbons. Would Electrical eer,” or 
some other kind person, tell me the quantity of nitrate of 
soda per gallon of water for carbon cells and the same 
for sulphuric in outer cell with the zinca? Any other 
way of charging battery without polarisation whilst dis- 
connected, as also durati‘ n of working of charge, will be 
gratefully received by—A Scrrtic. 


(57386.)— Eccentric for Loco. Engine.— Will one 
of your readers kindly inform me, as Iam only a novice, 
the proper way to set out an eccentric for a locomotive 
engine, showing how he gets his s ses and the rule! Ina 


book I have (by Michael Reynolds) he gives a size, for 
instance, of the valve gear as follows: Travel of valve 4in., 
throw of eccentric 5jin. by 2?in., breadth of eccentric 
241n., lead zin., lap outside g in.; also in another place he 
mentions tbe radius as being 24in., and the total throw as 
bin. Will you kindly explain the meaning of the terms 
the“ throw ” and the radius as given !—MILo. 


157337.) -Carbolineum — An oil which forms an 
excell-nt preservative for fishing nets, or wooden piles 
driven in water, which it materially hardens, but does 
not close up the pores. Ia usain Germany, especially 
for nets. Can any of Oars speak of it !—P. P. 


[57338.]—Canadian Mounted Police. — Will 
some read-r kindly give information about the above 
force? What are the necessary qualifications, mode of 
entry, pay, &c., &c.? Any information will greatly oblige. 
—Noertn-WesrT. 


(5733).1—Diffraction Gratings.—I should be 
muh obliged if any correspondent would inform me of 
the advan'ages and disadvantages of diffraction gratings, 
as compared with prisms for viewing the solar spectrum, 
&. 1—Rvusicauciay. 


{57349.]—Organ Tuning.—Will one of the organ 
correspondents of the Excuisu Mecuanio kindly inform 
me what the usual rate of charge for organ tuning and 
regulating is, in England (when taken by the year), and 
the number of visita required to be paid annually—say 
organ to consist of two manuals and reeds, and about 
15 to 20 stops? Much doubt on the eubject exists here, 
and any information from one acquainted with the 
practice in England would be gladly received by others 
ns well as mrself in this colony, directly or indirectly 
convenes in the question.— R. Ceci CLirrox, Perth, 


(57341.] — Polariscope — Soleil — Laurent. — I 
have a polariscope by Soleil (Duboscq), which is con- 
structed on the principle of the transition tint, teint de 
passage, produced by means of a bi-quartz, with the 
usual arrangements of Nicol prisms, quartz compensators, 
&c. Now that the half-shade polariscope of Laurent is 
coming so much into use, I would like to contrive some 
arrangement by which I could permanently alter the 
Soleil to a Laurent, or even preferably use itas either. I 
think the removal of the bi-quartz, and substitution of a 
cell containing the half-quartz plate of the Laurent 
might doit. Will some of our scientific correspondents 
help me? I have Landholt’s book, and have carefull 
read Glazebrook and Shaw’s Practical Phys ies,“ an 
Glaz-brook’s ** Thymes Optics,” from which I think such 
a substitution as I suggest is possible. I shali be very 
greatly obliged for any kind assistance.—Cuemicus. 


157342.J— Carbon Moulds.—Can any readers of the 
„E. M.” give me any instructions how those moulds of 
charcoal or coke dust are made, the same that were on 
sale at the Paris Exhibition, 1878, and ate used for 
making glass bottles, globes, &c., as they are so much 
cheaper than brass or iron !—E. F. H., Goos, Russia. 


(57343.)—Cupric Oxide.— Would some of our kind 
readers please say which is the ae way of obtaining 
this oxide on a large scale 1—E. F. H., Goos, Russia. 


157344 -Punching Round Washers. — Can 
any of your readers describe a punching machine made to 
punch round washers, at one stroks of the machine {— 
coroa MxcHAMIO. 


1573 15.)—Electrioal Weather Vane. — Will 
F. M. Rogers please describe the mechanism of the above ? 
Bee sketch on p. 411.—GLaTTon. 


157346] — Jewellery. Can any reader tell me how to 
wake (1) the mounti for a cat’s-eye breast pin! 
(2) Silver head for g cane ?—DEMETRIUS. 


[673417.] — Heating. Surface — Condensed 
Steam, &o.—Will some correspoudent kindly help me 
with the following information, viz. :— What is meant by 
the expression train mile’’! When the quantity of beat- 
ing surface of locomotive tubes and the diameter and 
length of tubes has been decided upon, how can the 
number of tubes be found! Give a worked example, and 
say if all or only a portion of the tube heating surface 
of locomotives is taken as effective? What rule can I 
use to obtain the length of pipe, or the surface of a 
series of pipes to conduct the exhaust steam from a 12in. 
diameter cylinder non-condensing steam engine, with 
J8in. length of stroke, steam oa pressure-gauge of boiler, 
651b. per square inch! And how can I find the diameter 
and number of length of tubes required? The length of 
each tube to be abuut 4ft., and the diameter from jin. to 
lin, would bethe most convenient sizes to use. Kindly 
give examples.—THANET, 


(57348.] — Back - ache. — This appears to be 
no uncommon form of complaint with mechanics of 
middle age. Iamtroubled with it, andif any subscriber 
could give rell able counsel for its relief, I think he would 
receive the thanks of many. I am a machinist, 35 
yeare old, very thin, and otherwise fairly healthy. The 
shop I work in is no better or worse most, and I 
live as well as I can, and drink very little and smoke 
less. The paia is seldom acute, but erally a dull, 
aching, , unpliant sort of feeling, which the moving 
and lifting castings, or whatever the job in hand is, 
aggravates, and the system feels rather depressed and 
quickly tired. I have had it more or less for the laat two 
years. I have been advised to try this, and to try that, 
and have also been told it is not curable, and is a symptom 
of the decline of the bodily powers, commonly called the 
approach of old age. What says the ESdIsH Mrowanio ? 
I may add that it is rather worse on first rising in the 
morning, and generally worse on Mondays after the Sun- 
day’s rest, and doctors don't seem to understand.— 
Hamuuen anp Tonas. 


{57849.|—_Gramme Dynamo.—Willany person give 
me directions and measurement for making the above to 
ight six 10-c.p. Swan incandescent lamps? Also the size 
of a small steam-engine to drive the same !—W. Laurie, 


(5735).|~Butter Fat in Cream.—Can any corre- 
spondent inform me if there is any ready method known 
for estimating roughly, the quantity of butter fat in 
cream, or gire me suggestions in what direction experi- 
ments shouid be made to discover such a method! I am 
working with the hydrometer at present, but can get no 
definite results.—Fxesa Burr. 


{67351.)—Ascent of Bullet.—The initial velocity of 
a Martini-Henry bullet is 1, 320ft. per second; if flred 
vertically in vacuo, it would ascend 27,225ft. or rather 
over five miles. Can any read-r give the answer, taking 
into account the resistance of the air!—W.Jonn Gaey, 
F.C.S., Analytical Chemist, Newcastle-on-Tyne. 


(57352.]—Dynamo.—To Ma. Borroxz.—I have a 
dynamo that gives 40 volts. Could you be so kiad as to 
inform me what resis‘ance to place in circuit, so as to 
bring the E. XI. F., down to 30, 29, 10, and 5 volts between 
the poles.—F. Q. 


(57353.]-Skewer Making Machine.—Would 
some kind correspondent favour me with instructions how 
to construct a machine for making wood skewers ?— 
AMATEUB. 


157354. —Surveying — Will some reader kindly 
recommend a good textbook on surveying ?—J. , 


(57355.|—Small Dynamo Worked by Town's 
Water.—In the Inventions Exhibition, I am told there 
is a small dynamo or magneto machine, attached to a 
kind of turbine, worked by town’s water supply, so that 
one can hive electricity by turning on the water tap. 
Can any brother reader give particulars of this inachine 
and how to construct a small turbine for town’s pres- 
sure !—A Gormuess Lap. 


[57356.1—Storage Battery.—To “C. D. R”—I 
Bropore to charge my battery with a small Gramme 

ynamo. Will you kindly tell me how I can make a 
storage battery that will light a 10 c.p. Swan lamp? I 
bought No. 1016 of the E.M.” but it only gives 
directicns for lighting sm. ll microscopic lamps, so that 
as plain an explanation as possible will be esteemed a 
favour ?—W. Laurie, 


(57357.]—Tinfoil.—To *'Ixnvrora” or Orners.—I 
will be much'obliged if any one can tell me the reason of 
tinfoil geting white after i? is rabbed with mercury, and 
put on the glass? It seems all right fora while, but after 
they are put up on their edge, the silvering comes all off; 
but if I put more mercury on, and draw theglass off, and 
put it on again, it will do; but I want it right at once. The 
foil is 2,B, and thicker sometimes. How long should 
the mercury be on before I put the glass on ıt? Also 
it gets blistered, and air goes underneath? Is it the 
mercury or tinfoil that is bad 1— Fol. 


[57358.)}—Putting Bars in Lancashire Boiler 
— Will any kind reader please inform me the best way of 
putting new fire bara in Lancashire boiler ? What I want 
to know is, how much play there should be endways, 
and should they fit tight across furnace? The flues are 
2ft. wide, and furnace about 53ft. long; the bars are at 
present in two lengths, with cross-bar in centre ; they reat 
on dead plate at each end, and hook in centre bar, 
but they buckle in one length, and drop off dead 
plate the other. The bars don’t half wear out before we 
are obliged to have new ones. I trust some of our readers 
al give mea few hints, and oblige.— Ox Axxious TO 

ABN. 


[57359.] — Putting New Cotton in Lubricators. 
—Will any of ours please inform me of the best way 
of putting fresh cotton in lubricatora, and do you Fut 
more or less cotton for using the oil faster !—and oblige 
Oxx Axxrous To LEARN., 


157360.) Ohronometer Balance.—Will Sir R. 
E. Beckett. or some reader, kindly answer the following, 
it being asked in the honours grade in watch and clock 
making examination of the City and Guilds Institute ? In 
what way would a chronometer balance be affected on 
being transferred from the poles (g = 82°25) to the equator 
(9 = . tem perature being assumed to remain the 
Same. — U. ° 7 


167361.)—Laying out Sheet Iron and Boiler 
Work.—I am pleased to see the abridged article on the 
above subject in this week's“ E. M., particularly as I am 
just in need of assistance in boiler work, having to order 
plates for a new boiler of the old cylindrical type, with 
round ends to be formed in the usual way of seven plates, 
six tapering frum the circumference towards the apex 
and one circular to form the extreme end. Will any of 
t ours” kindly give an example in projection, that 
will enable me to find the proper curves or lines to cut 
the flat plates to, so as to form the hemispherical ends of 
a boiler, 6ft. diameter? Such an example, I have no 
doubt, will be of great service to many.— EN UIAER. 


(57862.] — Engine.—I have a pair of condens- 
ing engines, 40in. cylinder, 6ft. stroke, cutting off 
steam at 3-10ths of stroke. If I increase my boiler 
pressure, and cut off steam at 1-10th of stroke, how much 
more strain will puton my wheel? It is aott. diameter, 
and pitch of tooth 3 16-16th.—Youxa Exoinges, 


(57868. }—_Lamp for Soldering.—To Mr. Borrong, 
op Orgers.—Can you please tell me of any kind of lam 
suitable for soldering under following circumstances ! 
have a small carpenter's workshop (amateur), but cannot 
have a fire, nor can I have the gas without more expense 
than I can goto. It must be somethiag safe and easily 
managed, as my friends are afraid of fire in the work- 
shop? I am thinking of following some of your electrical 
articles.—E. J. A. B. 


[57864.]— Electrical Veterinary Oi].—Can any 
reader inform me of the composition of this oil, and the 
method of preparation !—ALTo PETIT. 


(57865.J—Phosphor Tin.— Which is the best method 
for estimating phosphorus in this alloy ?—ALTO PETIT. 


(67366.)_-Chewalla.— What is this prepared from !— 
ALTO FRETIT. 


(57867.)—Deflector.—Could any of our railway ex- 
perts state why an iron deflector (allowing the water in 
the boiler to circulate through it) is not us-d in place of 
the ordinary brick arch in loco. fireboxes, as it would ap- 
pear to me to add considerably to the heating surface of 
the boiler 1—W. B., ARD Mao. 


[57368.]—Organic Chemistry. Can anyone in- 
form me what is the acid produced by the actiun of 
the fungus called the ginger-beer plant, upon the sugar 
in which its growth takes place? Evidently carbonic- 
acid gas is produced, and another acid resembling citric 
or tartaric in flavour, apparently no alcohol ; but I have 
no means at home of analysing the resulting mixture 
F. B. A. 
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[57369.}] — Locksprings. — What is the simplest 
methcd of improving the temper of common locksprings ? 
MaxrcHey. 


57870.]J— To Sigma.“ —I have your book “ Elec- 
city”; but I cannot make out from it what I want 
particularly to know—how many rquare inches of zinc 
are required to give one ampere of current through one 
or more ohms’ resistance in each kind of battery? Wil 
ou kindly put me in the way of getting this ?—Finem 
BPICE. 


(57371.1—Extra Currents.—In Experimenter's, 
reply to No. 56649, regarding extra currents, he shows 
that the “ break secondary ” (direct) splits in the multiple 
arc arrangement of the coils, the parts meeting a‘ a point, 
and because they are equal and opposite destroy each 
other. How the destruction of the two parts is thus 
effected I failto see? Js it not the case that in the series 
arrangement the “break secondary " traverses each coil 

tely, whereas in the multiple arc arrangement, 
half of this current traverses each coil at the same time; 
and thus the demagnetisation of the cores is quickened 
in the latter arrangement to a much greater extent than 
in the former ?—TELEGAAPHIST. 


[57872.)— Organ Pipes.—I have four octaves cpen 
diapason wood pipes C to ©, which I want to continue 
down toCC. Would any of the musical gentlemen to 
t Ours,” inform me whether, by continuing the scale 
down to CC, but reducing the length by half, and using 
stoppers, obtain the correct note, as I have not height 
enough for the full length of the CC pipes ’—Pirgs. 


[67873 — Genuine Humber” Tricyole. —I 
shall feel greatly obliged if any of my brother-readers can 
give me some information as to the possibility of fittin 
wn's ball bearings to the above. My bearings (bo 

main shaft and pedal shafts) have gone entirely wrong : 
the cheeks between which the balls run are soft in places 
and consequently have worn oval, and the soft parta have 
burred up to such an extent that it is no longer possible 
to tighten them up. As I have only had the machine 
since February last, it is rather annoying, to say the least 
of it. I may say that Iam a practical man, and that I 
shall have no difficulty in anying out any instructions 
which may be given on the subject 1—CYoLIST. 


[67874.|—Portland Oement.— Will any of your 
chemical correspondents oblige me with the most ap- 
‘proved method of analysis of Portland cement; and 
also of the slurry during the process of manufacture! I 


have looked 3 the back numbers, but cannot 

find it given anywhere.— Zax. 
157376. —Hea Greenhouse. —I have a small 
ouzo which I endeavoured to heat during the 


winter with a mall round upright, slow-combustion 
stove (Portaway’s No. 2), which I fed with small, crushed 
coke. As far as heat was concerned all was well, but the 
dust which it created when cleared out was more than I 
could tolerate ; so I took out the stove and placed it in 
an archway which passes under one end of the green- 
house, and then brought the flue (S4in. cast-iron rain- 
water pipe) through the floor’ and along its entire length 
and then out through the roof thinking, as the green- 
house is very , this would afford sufficient heat. 
But I found that unless the stove was full of fire, I could 
not get any heat in the greenhouse, although it warmed 
the archway beautifully. There was also a very close 
smell from the pipes. ould it be possible to put a coil 
of small-bore pipe inside the stove taking out the fireclay, 
and carrying the through the floor of the greenhouse 
to a tank at the with a return pipe. The coil could 
rd, blade eera of the stove by 4in., on account of 
the ht door! There would be room fora coil 12in. 
deep, and 9jin. external diameter. What I want to know 
is would there be room for sufficient fuel to keep it going 
without attention at night! What is the minimum bore 
which would work freely! (the smallest poseible would, 
with the hot water in tank, be sufficient to heat the 
house). Should the coils be close together or a space 
between them? Would ordinary wrought-iron steam- 
pipe do! The distance from the, stove to the tank is 
about 12ft. Or can any of our practical men suggest any 
pale are of using the stove! I would rather not use 
re 200 I can achieve the result in a simpler manner.— 


[87376.]—Electricity in the Microscope.—At 

some of the scientia argos ot mio TAr ere has 

been on exhibition a slide in which, with the micro cope, 

been shown the zig-zag ks of the electric current. 

Will some of my friends me how to make such a 
and say if Iam to use with it a spark coil ?—E. B. 
ar. 


E 


rheating 
boilers 


$ 


applianoe for drying and su 
been devised for multitub 
Gebre, of Hanover. As superheaters in 
x act unequally, and are liable to great 
s Gehre apparatus is placed in the 
box, being composed of a chest traversed 
tubes forming a continuation of those in the 
but of larger diameter. The steam 
superheated by contact with the outsides 
tubes and the inside of the chest, both 
heated by the products of combustion. 


Dr. C. Lana, in Biedermann's Central Blatt fur 
Agrikuitur- Chemie, lays down the law that night 
frosts are only to be feared when the dew point lies 
below the freezing point of water. 


A TEMPERATURE of 570 deg. will produce a dark 
blue colour on polished steel, and 590 deg. a pale 
blue. Oil or pres of any kind will answer for 
drawing the temper of 190 5 The temper for 
lancets is obtained at 430 deg. Fabr., axes at 
500 deg., swords and watch-springs at 530 deg., 
small saws at 570 deg., and large saws at 590 deg. 
Co -coloured spots are not produced by tem- 
pering, but they may be obtained on the polished 
surface of steel by immersing the article ina solu- 
tion of sulphate of copper. 


j 
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ANSWERS TO CORRESPONDENTS. 


„% All communications should be addressed to the EDITOR 
of the ExdLisH Mecuanic, 882, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
inges for illustrations on separate pieces of paper. 2. 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
repliea refer. 8. Nocharge is made for inserting letters, 
queries, or replies. 4. Letters or queries i for 
addresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not fore 
warded, and the names of correspondents are not given 
to inquirers. 

„ Attention is especially drawn to hint No. 4. The 
apao devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with qi 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The Sixpenny Sale 
Column” offers a cheap means of obtaining such informa- 
ion, and we trust our readers will avail themselves of it. 


The follo are the initials, &o., of letters to hand 
to waa y evening, Aug. 26th, and unacknow 
elsewhere :— 


K. B. WILLIAMS. W. F. Stanley.— W. G. Stewart.— W. 
Ha .— Foster and Williams. — J. Zaehnsdorf.— J. L. 
—J. I. 8.—A Subscriber.—O. J. L.—Mechanicus.— 
W. Bundy.—H. Dowsett.—R. Jackson.— Co-Operative. 
—Young Beginner.—G. A. Bolton.—Cheste: fleld.— H. 
—Annie.—J. Martin.—An Ink-wirer.—J. Vinicombe. — 
P. W. Stanley.—Lancashire.—A. J. D., Cambridge.— 
Tyrol.— P. W. R.—A Marine Engineer.—John Grant. 
—M. H.—A Friend of the Bone S .—J. Joslin. 


W. (We think you will find a work of the kind pub- 
lished at The Field office, Strand, W.C.)—G. Farner. 
(The query is unsuitable. No one knows how the people 
Columbus found in America got there. Probably from 
China or the North by way of Alaska.) —Jxo. J. 
Latuam. (If your signature was One in Despair,” 
you were answered in number for Aug. 14, and re- 

erred to p. 456, At any rate, as you have taken “the 
E. M.“ so long a time,” it is strange that you do not 
seem to be aware that a great deal about loss of hair 
has been inserted.)—8S. B. R. M. (See p. 520. No. 749, 
for the boot polish or harness blacking.)—S. THomson. 
(Scarcely of sufficient interest, and not likely to be 
answered.) — WAL rau. (The gas will not get in if the 
ssure is always 80lb.; but the water is sometimes 
eå off and then gas enters by the leaks. 2. What 
a water company is “obliged” to do depends entirely 
on the Act under which it works. It is ange 
[ ling the company 
ly water for fire-ex hing purposes. 3. We 
e Queen's printers, East 


su 
be 
Harding-street, E. C.; but those of the more important 


DENT, G. A., H. W. ee have frequently stated that 
the guide to the tworth 0 pa can be ob- 
tained from the secretary of the Science Art De- 
partment, South Kensingto 6d. See answer to 
‘A. M.” last week.) — R. B. 8. (We believe it is out 


of print; but ask the 
know.)—T. E. W. (Query agains 
ents mentioned are no doubt Wallis, Huston-road, 
W., and Dawkins, Charterhouse - street, E.C.)— 
SEEKER. (Query not suitable, and it is doubtful 
whethey anyone has taken the trouble to count them.) 
—J.Staox, (The process you describe is lithography ; 
but copies can be taken in aniline ink from a surface 
made up cf glue 1 part, glycerine 4 parte, and sufficient 
whiting to colour. See indices for several other copy- 
ing processes.) W. M. B. (The numbers are out of 
print. 2. Vellam is usually understood to be picked 
skins of parchment, those made from the skins of yo 
animals. The process is described in any cyclopeedia. 
InrengsTED Reaper. (It would do for bell- 
ment is better with 


.) — Hyproauw. (Look an 


again textboo 
G. H. (Better purchase a piece ; but direction for ail- twel 


vering g will be found in many numbers.) — 
Easx. (Not necessarily, but it seems to bein your case. 
Why not keep oils of the kind in a well-ventilated 
place.)—Srupznt. (Cement it on with marine glue or 
shellac, or rivet it..—Mcwnoz. (For welding cast steel 
see p. 838, Vol. XXXV.; pp. 337, 465, Vol. XXXII. 
and soon. Borax or ter of Paris is generally per | 
—Poxisoem. (Hydrofluorio. Bee p. 156, No. 891 
p. 376, No. 927.)—F. E. Baxter. (So far as we know 
nothing more than a ample writing-pad or book with 
firm sides, or a portable desk resting on a tripod. 
Sporting reporters are those who have most occasion 
to use such appliances, and an application to one of 
the papers which report 1 robably bring 
forth the desired information.) — 8. Any bookseller 
can help you to the work you require, for any good 
arithmetic contains the rules.)—W.J.H. (See a text- 
book of chemistry. It is a powerful narcotic.) —ALLaw 
Kare. (We do not know of any work on the sub- 
ject; but you can find designs for such machines in our 
columns.)—Enquiage. (Try ‘“‘Ele:tric Illumination, 
by J. Dredge, published at 85, Bedford-street, Covent- 
garden.)—V. (No book on such a subject, but the 
rocesses are described in the cyclopredias.)—A. 
A bocks. (Ivory black, otherwise drop black,” 
used with gold size and varnish. Any of the large 
colourmen will supply you with the article ready pre- 
ared.)—Economy. (Of course it would be cheaper, 
cause you would save the manufacturer’s profit. Get 
a catalogue from Barnet and Foster as advertised on 
front page.) — EsoapEUHEXT. (Price varies a orea to 
qay. Inquire of Messrs. Hughes, Drury-lane, W.C.) 
-M. M. I. so. 8. (We ehould think it just the reverse, 


and that some mistake has been made; but why not 
write to the paper in which it appeared 1)—A Reaper. 
(For a metronome, cee p. 216, No. 8411.)—BUFPERRR. 
(For treat me: t 5 see pp. 242, 264, 284, 310, 
357, 881, Vol. X XXI.) — P. F. (Scrape the horns well, 
then use powdered charcoal and oil on a bit of rag or 
leather until the marks of the scraper are removed. 
Put the final polish on with rouge and water and the 
hand. Of course, you can use a buff in the lathe, if 
you have one.)—H. R. H. (It is a ewindle, amd we have 
stopped all the advertisements. A warrant is out for 
the apprehension of the advertiser.)—Icu1 Bax. (The 
name of the firm still appears in the London Directery, 
but we know nothing of them; and we do not think 
the correspondent you mention is likely to know much 
about missing Japanese registered letters.) 


CHESS. 


— — 


ALL Communications for this department must be 
addressed to J. PO, Langley House, Dorking. 


[947 
White to play and mate in three meyes. 


SeLvTiow TO 2. 


White. lack. 
4 R 4 3 R (a) 
8. Q or P mates 1 


(a) 1; K takes R (b) 
2. Q takes K P (ch) &c. 
(b) 1. Q takes R le) 


2. Q-K 8 (ch) &o. 

ad ae (e) L Q-Q 8 (8) 
; (d) 1. @Q5 

2. Kt takes Q, &0. 


NOTICES TO CORRESPONDENTS. 
Correct solutions to 951 by T. L. Robins, F. A. Vincent, 
and T. Colson (good). 
To 952 by H. Oulmer, B.-A. Bennett, A. A. E. Lecluse 
J. A. Miles (very good and difficult), V. 8. Pochin, and 
A. 8. Olver (difficult). 


To 958 by A. S. Olver (c 
J. A. Miles (accurate but easy), 
Bennett. 


). H. Culmer, B. B., 
treetgate, and R. 


2 37 . Q takes P 
T, Co . In 952, if 1. Ka 0 

A. A. I. Luctusz.—In answer to your second query— 
on the whole, yes ; yes also to third. 


The following modification of the rules of 
New Game Correspondence Tourney, as given in pre- 
number, may perhaps be more acceptable : 

1. That the number of entries should be limited to 


ve. 
2. Esch player to play simultaneously two games with 


each opponen 
8. The six who have the hest scores to divide the 
subscription money Doro em in proportion to the 
number of games they have wan. . 

4. If a player retire from Tourney before it is conciaded, 
he shall forfeit his entrance fee. 

6. If he retire before half the number of his games are 
played all would be cancelled ; if after, those not played 


7. 
8. Each player to play two opponents simultaneously. 
9. VE 


Every Workman connected with the Building 
Trades N Situation ahould advertise in “THE BUILD- 
ING N „ published every FRIDAY, price Fourpence, at 323, 
Strand, Lenden, W.O, 

“PEE BUILDING NEWS” is the Principal Journal repre- 


0 
senting Arehiteets and Builders, and has the largest circulation of 
any Profesional Journal in the kingdom. 


Bvory Workman should inslst om seeing “THE BUILDING 
NEWS” every week at his Club er Coffee House. He will And 
more Lista of Tenders’ for new work in it seor week than is 
omy similar paper, and ean thus judge where work is likely to be 
had, He is also specially invited te make use of Intercommanice- 
Hon if he wants to knew anything abeut his trade ; to write to 
the Bditer if he has any suggestions to make, and te advertise in 
the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling for 
Twenty-four Words, and Sixpence for overy Bight Words after. 


Ava. 28, 1885. 


. 0 


ENGLISH MECHANTC AND WORLD OF SOTENCR. v. 


CHARGES FOR ADVERTISING. 


Thirty Warda ae een ee ee 9 0 ee e¢e 7 6 
Every additional elght words oe oe as . O 6 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards Yd. per lino. Pamgraph advertisements One Shilling 
er line. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terma for series of more than 6 
insertions may be ascertained on npplieation to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for a 
s. 


Twenty-four words we oe ee ee ee ee 0 3 
For every zucceeding Eight Words ss we æ. O 8 


ADVERTISEMENTS in the SIXPENNY BALE COLUMN. 


e. d. 
Sixteen words Sd as 2 Ae és oe 3 0 6 
For every succeeding Eight words SÈ 0 6 


9% It must be borne in mind that no Disp yed advertisementa 
ean appear inthe“ Sir penny Sale Column.” All advertisements 
must prepaid ; no reduction is made on repeated insertions ; 
and in cases where the amount sent exceeds One Shilling, the 
publisher would be grateful if a P.OO. could bo nent, aud not 
stamps. Stamps, however (preferably halfpenny stamps). may be 
sont where it it lichavanientto obtain P.O 0's 5 

The address is invluded as part of the advertisement, and charged 


Advertisements must reach the office by 1 p.m. on Wednesday, to 
insure insertien in the following Friday's number. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

nested to observe that the last numbor of the term for which 

cir subscription ia paid will be forwarded to them in a PINK 
Wrapper, as am intimation thata fresh remittance is necessary, if 
it u desired to continue the Bubsoription. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


bs. 6d. for Six Months and 1)s. for Twelve months, Post Free to 
any part of the United Kingdom. For the United States, 133., or 
3 dols. 25c. gold; to France or Belgium, 134., or lof. ‘do. 3 te India 
See Brindisi), 158. d.; to New Zealand, the Cape, the West 

dies, Canada, Nova Scotia, Natal, or any of the Australian 
Colonies, 13a. 


The remittance should be made by Post-effice order. Back 
mambere cannot be sent out ef the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
4d. eaeh to cover extra postage. ` 


-. Messrs. JA MES W. QUEEN and Co., of 824, Chestnut-atreet, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 duls 
750. gold, or Thirteen Shillings per annum, pest frec The copies 
will be forwarded direct by mail from the publishing office in 
London. AIR subscriptions will cemmence with the number first 
issued after the receipt of the aubscriptiom. If back numbers are 
required te complete volumes, they must be paid for at the rate of 
4d. each op, to cover extra A 


Vols. IV., WII. XXVL, XXYIIL, XXI., XX T. XXXIII 
XXXIV., XXXV., XXXVI., XXXVII, XXXVIID, XXXIX., 
_ amd XL. bound in cloth, 78. each. Pest froe, 7s. $d. os 


A the other bound volumes are out of print. Subscribers 
would do well to order volumes as soon ar pesnible after the ovn- 
clusion of oac h half-yearly volume in February and August, us 
only a limited number are bound ap, and these soon run ont of 
print. Most of onr back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent. or 741. each, pest froo 
from the office (except index numbers, which are 3d. each, or 
post free, 341.) 

Indexes for Vols. I., VI, VII, VIII., and IX , Md. each. Post free 
71d. each. Inderesto Vol XI. aud to subsequent vols., 3d. each, or 
poat free, 34d. Casos for binding, ls. 6d. enc 


. Holloway's Pills.—Typhoid and other Fevers may 
bo arrusted in their early stages by a course of these purifying 
Pills. This medicine controls the circulation, lessens the shiver- 
Ing, and modifies the hot periods, Holloway'’s Pills relax the 
parched skin, diminish the excessive thirst, clear the furred tongue, 
and restore to health. 


OUR EXCHANGE COLUMN. 


— 


The charge for Exchange Notices is 3d. for the first 
24 words, and 3d. for every succeeding 8 words. 


+ 


Good Value Offered (cash or instruments) for a'l 
kinds of sound or repairable Scientific Appliances.—CAPLATZI, 
ano Depot, Chenies-strect, near British Museum. Established 


Good Treadle Lathe, 5in. centre, iron bed, 3ft. Gin., 
*ompound slide- rent, 2 division plates, face-plate, drill chuck, boring 
stay, hand T-rest, tray, aud fow tools ; to make room for larger. 


For small Engine and Boiler combined, not less 
than Iz horse-power, or good drilling machine for power; or small 
elroular saw bench (iron), with saws, to value of £10.—Cnas 
ALLEN, 46, High-street, Woolton, near Liverpool. 


Shafting, Taft. 1}, 4 pulleys, turned, speeded ; 
Polishing Machine, foot power, heavy wheel, cost £4 108. ; Youth's 
Tricycle, Win. wheels; exchange; Inspection appointment —SAITIͤ. 


Lathe, 6ft. oak bed, fron-faced, double crank, 4- speed 


Wheel, turned gut, iron standards; inspection appointment; ox- 
Change.—W. SMITH, Bilston-road, Wolverhampton, 


Wanted, Lists, Engineering, Architectural, and 
Selentific Booka ; Civil Engineer's “ Proceedings," carly vols., 

Engineering.” any vol. Exchange Instruments or cash —Z. C., 
62, Loddiges-road, iiackncy. 


por anted, 14 Borse-Power Launch Engine and 
ILER, horizontal. Exchange Ain.“ Premier“ Bicyels, balls, 
Worth £10, and un: form.—-BRYAN, 37, North-street, New Charlton. 


What offers for 28 Coloured Slides, Zulu War, 3} 


ain, mahogany frames.— Tror, Bill Poster, Lowmoor, York- 


Mahogany Camera, }-plate, by Cox, Ludgate Hill, dark 


slide and portrait len ; - 
un. Exchange. Great bargain.—OPrTic, 12 
Shawbury-ruad, Dulwich. g 3 case: 


Good O11 Paintings in exchangefor good }-plate 
Alu 


folding Camera, or will ; i 
. F. ‘Op r t hoto hs to full .—G. 
KMITCH, Fisi poude, te ee ull value 


z Tiro Old Water Colour Paintings, oval shape, 
0 . A. KaufOnan, 1790, discoloured but uot broken. Want 
ors in axchange.--U. KELICH, Fishpunda, Bristol. 


ma d Turners Lathe, Gin. centres, 2ft. flywheel, 4ft. 
ew chucks, for Boiler, Lor 14 home-power.— Particulars 
ef Branop, Kidderminstcr-road, Croydon. 


mov ictoria Camera, 2 lens, 750 Victoria and Gem 
Tripod 48 5 Shents Albumenised Paper ; studio Camera Stand, Ash 
0. Offers.—W. SHARPE, Madcley, Salop. 


Nickel Plating Vat, zious qrintiteef Anodes, 
Niekel Salts, Batteries, &e., cost over £. Orase J. GRE, 
Pros peet-stroet. Hull. 


O nnicvele. neirly new. cost £96 103, Butler's latest 
AU nt, three d. ff. rent powers. Offers. J. GRIME, Prospect-street, 
ull. 


Hot-Air Engine. 4 H. P., Rrekett's Caloric, new, in 
perfect working order, cosi £52 I. Oer, wanted.—JOHN GIIME, 
Prospect-street, Hull 


A Case of Avparatus and Chemicals for 
Blowpipe Analysis, new, cost Pls.: Electric Pin and Barury, cost 
J. .; A Ships Quadrant, in oak cast: L ght mahogany Tr.pod Stand. 
Wantu, Change Wheels or Chucks vor 3.n. Lathe, or offera— 
WALKER, 37, Garnethill- street, Glasgow. 


Pipe Organ, in polished hardwood case. Exchange 
for a good Piano or offers.—10, Park Parade, Ashton-andcer- Lyne. 


Wanted. exchange offers for 2 pnirs of Black Fan- 
TAIL Ii HN N; albo for 10,000 Silkworm's Eggs.—C. BROWN, 16. 
Marl borough-ruad, Chiswick, 


I will exchange a Musical Box. in perfect order, 
playing § tunes, for one broken or out of order.-HAWKINS, 122, 
Corporation-street, Mauchester. 


Will exchange sume Long-Flying Tumblers for 


Castings of Model Hor zontal Engine, lin. bore, or small bench vice. 
—L. MUHGAN, Swan Inn, Llanclly, Carmarthenshire. 


Camera and Lens, by Lerebours and Secretan, 
Paria, tripod stand, bath. d rper, Ke. What offers -G RO. SMITH, 
8, Hawthorm-strees South, Sunderland. 


Shadbolt’s Turn-Table. “Carpenter's Revela- 
tions of the Microscope.” The“ Northern Microscopie News,’ four 
volumes, comm! e; Doubled Barrelled Gun in case: Carnet a 
Poston, in ease. by Besson, Paris; Shower Bath, with foree pump, 
tompotts. Wanted, First-class Monocular Microscope and High: 
power Objcctives.—C. PECK, Heaton Moor, Stockport. 


Half-horse Horizontal Engine, extra strong, with 
governors, in perfect work ng order, been working electric light: and 
cash, for 15 enmt curb pattern gold albert. Otfora—T. A. C., Fair- 
field House, Warr.nyton. 


For exchange. one of Ramsbottom’s Double-action 
RTTEANM PUMPS, ipcylnder, lon. stroke, 2} ram, in good workin 
order, value £19, for double bresehloading gun, in case, with all 
appliances, or offers.—Apply to F., Victorin-terrace, Bramley, Leeds, 


Vols. I. to XIV.“ Mechanic’s Magazine,” well 
bound in leather, 10 vols, “ Family Fr end.“ Sr E. Beckett's “ Clocks, 
Wat le, and Bella,” “ Electric Tel graph,” in exchange, with cash, 
for small lathe und touls; lowest price to W., 78, Vusduct-street, 
London, E. 


Also Six-chambere Revolver, pin fire, and cartridges; 
anything uscful.—As above. 5 


Wanted, 2 H.-P. Otto Gas Engine in good condi- 
son ; exchange 100 light“ Oppermann ”. Dynamo, cost £40, and cash. 
WAN k. 


Five-light Oppermann Dynamo. with lamps, cost 
£3 10a, Exchange aingle stone diamond ring to £6 lo. - WAN RE, 39, 
St. John’s-atreet-road, EC. x 


Tough, mild, Weldable Steel, } to lin., ronnd or 
square Offers requested for large yr small guaut-ty.—GILBERT, 
Or ford-road, Shetheld i — — 


New Waltham Lever Silver Watch, gusranteed 
perfect, What offers in exchange, machinery or otherwise ?-- 
HARDWICK, S.ddals-road, Derby. 


Wanted, n good 6-keyed F Piccolo, in exchange for 
a good keyed, cbony D Piccolo.—W. HARTNU P Junior, Hursugroen, 
NX. 


“ English Mechanic.” from Oct. 5, 1883, to present 
date. Exchange Telescope, Tools, or anything usefuL—Offera to 
J. J. O., Chirton, near Devizes, WII 


50in. Bicycle, valne £5; will take good Timepiece, 
 Cassell’s Engish JH story,” complete, or what offers ?—S. SENIOR, 
Digley, Holmforth, near Huddersfic!d. 


52in. Coventry Bicycle. Exchange ; approval on 
deposit and paying carriage. Worth £5.—C. H. RICHARDS, 3, Fort- 
land-ruad, Colchester. 


15in. Mirror, about 12ft. focal, capital figure, requires 
re-silvering. What offers.—5, Stanley-road, Ball's Pond, N. 


Steam Tricycle, to carry one or two persons, fitted 
with every requisite, to make room for larger; exchange two-horse 
Locomotive Boiler, Screw-cutt ng Lathe, or offers. -WHITEUKAD, 
103, Todmorden-road, Burnley. 


Photo phic Enlarging Apparatus. cool 
make, fitted with Roas jen», Solomon's magnesium lamp. &o. 
Wonud, 1-1 Plate Camera, bellows body, in exchange, or cash.— 
G. FUXLRY, 3, Percy Villas, Holloway-road, Leytonstone. 


Superior Violin, labelled Antonius Stradfurins, 
Facicbat, 1650," Carved Head, excellent condition, complete, with 
bow ; good reasons for selling. or (xchange for poultry._JAMES 
ALDERTUN, 27, Upion-road, Cambridge. 


Microscope, equal new, by Nachet; six-guinea 
Mneeal cabinetto : smal self-'nk ng printing press, for photographic 
magic lantern, or useful offer. - BNUE, Bulbroughton, Stourbridge. 


Chemical Cabinet, cost £6, quart copper still, other 
chemical sipam, total cost £10; useful offers to £5 acoupted. 
—BEDRK, Belbroughton, Stourbridge, ` 


Books.—“ The Circle of Science,” 10 volumes, 


first-claas books, £4 10s For lathe about din. centres, 3ft. bed, or 
cash offers.— B. MARTIN, New Humberstone, Leiccster. 


Photo. Apparatus. J.ancaster's Merveilleux 
complete, with lamp, diancs, measure, chemicals, frame, &., nearly 
155 95 Whas offers? — To G., 201, Devonshire-street, 

ndon, E. 


-_ — — 


TER SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of Gd. Jor the jirst 16 words, and 6d. for every 
succeeding 8 words. 


=e 


Motor Castings, materials for Electric Bells, 
Batteries, Galvanometers, Intensity Coils, Mivrophonea—KINu, 
MENDHAM, aud Co., Bristol. 


Insulated Wire Table, showing size, weight, 
ros atanee per foot, fect per ohm, &c., price 3d. — KI XG, MENDHAM, 
aud Co., Brawa 


Stan gerd Ohm, n box, copper poles, guaranteed 
Oorrect to ten thiomandth of ohm, 23. RING, MEN DAM, and Co., 
Bristol. 

Wimshurat Influence Machine.—Sole Manufar- 
turers of improvet Paitern. Numerous testimonials as to thoruugh 
utticieney.— KING, MENDUAM, and Co., Bristol. 


Galvacometer Cards, improved for tangent and 
ordinary combined, 23. u., 5d. ; 4n, bel; bin., la; post free.—Aa 
above. 


Write for King, Mendham, and Oo.’s large new 
and roduced Price List, post tree 4 stampa, r 


Trouser ' engths. 5a. each. Cheap Cloth for Ladies’ 
Dreses, Moma. Boss’ t IH WITT, 27, Windfeld Mount, 
Le ta. Pr. PAS URES 


Electric Depot. 10, Deansgate, Manchester.— Flectrio 
Breast Pina. 253. Electric Bells. 4. Induction Coils, *s.--T LiL LAB, 
Proprietor. 


New Illuetrated Price List of Screws. Bolts. and 
NtTs for II. iI Work, drawn to actual size, sent va recuipt of 
stainp.—Moltiiin Codey, 1392, Kirkgate, Leeds 


Do we get Heat from the SunP No! 
How the Body is Warmed. Spontancons Combustion accounted for. 
Eight reasons showing the failacy of this popular delusion. By R. 
HUMPHREYS. Stamps làd. — 11, Cambria-street, King’s-road, 
Fulham, S. W. 


Lathes. Lathes. Cheap and good. Satisfaction 


guaranteed. List two stamps. Dost make.— RUBINSON, Catherine- 
atrect, Sheffield. 


Fretwork.—Catalogue of every requisite, with 600 
illustrations, free for 6 stampa.—TLaARGKR BROS., Settle, Yorks 


Planing. not exceeding 10in. by 10in. by 8in.—B. W. 
CLEGG, 18, Belinda-street, Hunslet, Leeds, 


For Model Work (wheel-cutting in brass only); also 
Boring, Turning, and Screweutting.—_CLEUU, as above. 


Mesmerism.—Complete written instructions. . Suc- 
Cess gnaranteed. Feo, 2. 6L—PROFESSOH, 22, Clarendon-road, 
Anfield, L. verpool. 


Forges, portable, quite new, circular and square, from 
Os. cach ; bargwina.— LOWE, Wall:s-road, Hackney Wick. 


Hammond's Patent Mitre Frame Cramp is 
the best, cheapest, and quickest Crarsp for all mitre frame makers 
it cramps the four mitres in one action, and so wrranzed that they 
can be nailed at the same time; price 323. ; sent an recht of money 
orders pexsble to G. R. HAMMOND, bnodiand, Kent Diagram sent 
on application. ; 


Optical Glass of finest quality, crown and flint ; all 
sizes in stock to 14 inches diameter, disca and ahcete—BUCKINGHAM, 
Blenheim-grove, Peckham. 


Lathe Castings. &c.—See T. Taylor’s advertises 
ment in ENGLISH MECHANIC every other week. Established 1847 


Magic Cube.—“ A marvel of ingennity.”—Science 
Monthly. Post free, |}d.—JAMES CRAM, Enclid-rescent, Dundee, 


„ Leads, Brass-Rule, Wood Letter, Chases, &c., 
cheap.—J. BROWNING, Stationer, 55, Rhodoswell-road, Limehouse, k. 


Pin-hole Photo phs, new subjects, Lists free. 
The trade supplied —DANCER, 53, Hamstead-road, Handsworth, 
Birmingham. 


Opera and Field-Glasses wonderfully cheap, and 
good. Liat frec.— DAN CER, 33, Hamstead-road, Handsworth, Bir 

Incandescent Lam (carbon), 2 to 8 candle- 
power, 28. 6d. Trude supplied. Swan's 20 c. p., 4s. 6d.—VATRICK, 


Arc Lamps, several second-hand, £2 each. Powerful 
Motor or Dynamo, £3; ditto, superior, £i los. Cloaring out. 


Illustrated List of Electrical Apparatus, 2 stamps. 
—PATHICK and SONS, 539, King’s-road, Chalave, B. W. 


Genuine Waltham Lever Watches. in English 
Hall-markel Silver Cases, with crystal glass. prrfcet timekecpers, 
40. (neh; free on receiptof P.O. One week's frou iral; money 
returne! in full if not satiafactory.—JOHN J. DENI, Wrawby- 
street, Brigg. 


Humber Tricycle, nearly new, perfect condition, 
ci ple ag saddlo and handles, cash £13 103.~-150, London-road, 
Sheffield. 


Gold and Silver Fish. 12 for 53. Fish Carrier, 
Plants. Snails, Shingle included. Stamped addreased envelope for 
inquiries, or illustrated price hat of Fish, Reptiles, Amphibian, &., 
from every part of the globe.—Zoological Exhibi:.on, 1/7, Euston- 


j ave * 


Ivory Carvings. a fine Collection on sale. Can be 
con on presenting curd.— Mr. LER, 9, King's-rond, Camdcn-sead, 


Carbon Plates. best quality, cut and moulded, plain 
and capped ; quality cannot be surpassed. KO. G. LLACK WELL 


Pebble Carbon.—Graphite for Leclanché oells, 
splendid conductor ; price very luw. -G BO. G. BLACK WLLL 


Manganeso Oxide, specially prepare 1 for Leclanché 
batteries ; h gh strength and purity, greater E. Al. “., constant action; 
becn in use lo years with immense ast.sfaction ; 7, 14, lb. packets, 
Prices on appl:cation— U EO. G. BLACKWELL, 20, Chapel-street, 
Liverpool. 


M'croscopic Cabinets, mahogany, hold two gross, 
flat, 25a. ; Folding Glass Doors, 30a. 153, Newtown-row, Birming- 


Crouch’s Binocular Microscopes. A few ex- 


changes for sale, perfect cendition.—66, Barb.can, E. C. 
Model Steam Engines of ail kinds made or 


repaired, separato parta fitted up; boilers made to order i sets of 
castings of every description. Price Lat post free, 2d.— LUCAS AND 
DAYIES, 21, Charles-strcet, Hatton-garden, London. R.C. 


Steel Name Stamps, 3d. per letter, Figures (set), 
N. 4d. Letters, 6s. 4d., per post—E. F. BALDWIN, Rob un wood-hill, 
Glons ester. 


Sixpenny Telegramg.—Before entering the Tele- 
graph Service have hom practice with your own instrumenta. 30s. 
gut. 


` Sixpenn Telegrams.—Sounder and ‘Key, on 
mahoxany board, full s ze, Uu. setb—SLADUK, WYATT, and Co., 
Claphaun 


Sixpenny Telegrams.—These instruments can be 
seen and tried at our oec. SLEDGE, WYATT, and Co., Clapham 


Sixpenuy Telegrams.— Every set warranted com- 
lete, and sent froo on receipt of P.O. 303.—8., W., and Co., Clap- 
uL 


Sixpenny Telegrams —Sonnder is Post Office 
Pattern and highly finished, with silk-covercd coils, 20a. set. 


Sixpenoy Telesrams.—Every tolegraphic clerk 
should possess a set for home practice, -SLBDGR, WYATT, and OO., 
Claphan. 


Sixp-nny Telegrams.-We are making these seta 
expressly for Studenta of Telegraphy.—SLEDGEK, WYATT, and Co. 


Sixpervny 7 elevrams.—SLEDGE, WYATT, and Co., 
Elecir.cal Engineers, 95, Wirtembury-strect, Clapham, S.W. 


Sixpezny Telsegrams.—Number of vacancies will 
occur for Telegraphic Clerk. Practise at home. Eusure success. 


Sixpenny Telegrams.— Sounder Set, 808.— 
SLB E, WYATT, and co., 95, Wirtemburg-street, Clapham, S. W. 


Water Waste Preventers. all bras fittings, 
pe- ‘ally imade fur sirength, Ma— RINIUHT, Read. ng-road, Basing- 
stoke. 


Valuabie Invention for Making Waggon Wheels. 
Large profits guaraniecci, by cust irun.—W. LIT U, G@longarnock , 
Ayrshire. 


v. ENGLISH MECHANIO AND WORLD OF SOIENOR, 


Ave. 28, 1885. 


Electric Indicators, Bells, &c. (Royal Letters 
Patent. Halbert Works, 27, Penton-place, Pentonville Hill. Price 
list, trade. 


Electric Pendulum or Drop Movements, 243. per 
doz Handsomo circular Sin Bell, 44 mahogany (French polished) 
basc, . Above. 2 


Snrplus Electric Light Steck. — Dynamo 


Mach nes, Carbons, Zines, Silk-covered Wiro, &e., at execedingly 
low prices—Apply for list to Messrs. THOMPSON, DOWSING, and 
Rew, 4, Queen Vietoria-struet, E. C. 

Piles.— Worst cases cured first application. Indian 
Ointment,” 13 stamps. “New African Tonies.” Packets, c stan 


1 roof for short time, 30.)\—THUMAS PALMER, St. Helen's, Auck- 
Durham. 


Reflecting Telescope for sale, first-class &8\-inch 
Mirror, by With, five epepicces, wooden tube, and stand, portable, 
only £14.—E. P. P., 85, Gresham-strect, E. C. 


Direct-view Pocket Rainband Spectro- 
SOO PER. adjustable slit, thirty shillings —ANGELL, 27, Parkhurst- 
road, London, N. 


Two H.-P. Launch Boiler, new, cheap.—RESIDE, 
Brighouse, Yorks. 


The Unique Hand and Power Drill. Amateur 
Drills, 25s., or Castings for Drills, Lathes, Engines, &c. 


Lathe Carriers, Chucks, Turning Tools. 
Qarrier or Tools, free, Ia. RESIDE, Brighouse. 


bin. back-geared Lathe, 5ft. bed, turned flywheel, 
roller, treadle motion.—RESIDE, Brighouse. 


Microscope Objectives, one jth and 1-12th im- 
merion, English lenses, cheap—EDWARD SWIFT, 105, Myddicton- 
Toad, Hornsey. 

Patents, Designs, and Trade Marks.—For 


information and moderate charges apply to F. M. ROGERS, 21, 
Finsbury-pavement. 


First-class à and 3 for Histological Research: 
also § for bre werg.— Below. 


Binocular, by Baker, concentric glass stage, } and 
§, £6.—ALPHA, I, Bolton Villas, St. Thomas's-road, N. 


Your Photograph Enlarged to 10in. by lein. 
Se. Artistically painted in oil, 108. 6d.—G. KEITCH, Artist, Fish- 
ponds, Bristol. 

Photographs. Scottish scenery, 7in. by 4in. size, 


extraordinary value, 4d. each. Address, W. FINLAY, 182, Trongate, 
Glasgow. 


Gelatines for tracing magic lantern slides, 3} size, 
43d. per doz— Address, W. FINLAY, 152, Trongatc, Glasgow. 


Living Microscopic Objects.—The beautiful 
Polyroas Plumatella and Cristatella, tube either, 8stamps.—W YK ESG, 
Alvechurch, Redditch. 


Force Pumps for Testing and Feeding Model 
Bollers, 5s.—J. LEEOH, South View, Hayfield, Stockport. 


Eight horse-power Portable Engine. Can be seen 
working. Reasonable offer accepted.—VOKES, Chalk-lane, Hull. 


Pulvermacherns Rheumatic Belt. &., new, 
cost £3, prico £1.—Mr. HITCHMAN, 31, North-street, Ventnor, Islc-of- 
Wight. 

Britannia Company's No, 5 back-geared gap bed Foot 
LATHE, several chucks, &c., new February, price £13.—N. PEARCE, 
585, Chesterton-road, Cambridge. 


Diatomacese.— Packet of Peat Bog (Scotland). rich 
in large forms of Diatoms, post free ls. Id.— W. WHITE, 17, York- 
street, Nottingham. 


Pure Chemicals and Oils for every branch of 


manufacture.—_H. DUNSFORD, 58, Victoria-street, Liverpool 


Special Preparation for Cleaning Machi- 


WERY by chemical means. Much quicker aud cheaper than emery 
coe gents wanted.— H. DUNSFORD, 55, Victoria-street, Liver, 
poo 

Model Engine Castings.— Hard Zinc, rough or 
finished. Send particulars of requirementa. Estimates free.— 
READER, Woolwich. 


Hard Zinc Castings.—Substitute for brass, at 
cue 5 READER, 30, William- street, Bullflelds, 
oolwi 


Lathe, back-geared, 3im. centres, 3ft. iron bed, saddle 
traversed by screw, mahogany tool board, complete, £6.—J. COATES, 
16, Alma-street, Drypool, Mull. 

Bells, Chemicals, 


Accumulators, Batteries. 
Dynamos, Galvanometers, Lamps, Motors, Wires, Engincs, Water 


Softenersy.—CORDNER, ALLEN, and Co. 


Electrical Prices and Tables. Send stamp for 
cataloguc.—CORDNER, ALLEN, and Co., Limited, 20, Bucklers- 
bury, London. 


Odd Spiral Springs made to order. Mattress 


ene ee per dozen.—_JAMKS PARISH, 528, Bard-strect, Park, 
Sheffield. 


Brass Model Engine Castings. — Rongh and 
finished. See new list, stamp.— WOoOp, Dalley- street, Broughton, 
Manchestor. 


Dynamo, no worse than new, for sale, or exchange 
for microscope.— A. C. HERVEY, Portchester, Fareham. 


Hand Dynamos, 30s.; with driving wheel com- 
plete, 366. Warranted.—STEVENS, Waterloo-road, Romford. 


Spong's Double Roller Mincer, nearly new, cost 
258., price 15a.— E. SIMPSON. 


Bateman’s Vertical Copper Boiler, bin. high, 
complete, cost 35u., price 25.— E. SIMIT NON. 


Pair 4-horse Governors. with bevel gear, 25s.—E. 
SIMPSON, Engincer, Mansfield, Notts. 


Engine, double oscillating horizontal, about half- 
horse, £5, a largain. JOURNET, 194, Great Portland-strect. 


Metallizene will make Chisels, Drills, &c., stand 
ten times the wear and durab lity of ordinary tools, Try it. Samples 
post frec 12 stamps.—BDRIDGE, WILLMOTT, and Ov., 27, Crown- 
strect, Soho, London. 


Steam Launch, 23ft. long, engine 4in. by 43in. 
9 0 boiler, propeller, all complete, C50. -CH EKN HAI. L, Eaxt ville, 
Bristo 


Fishing Bait—“Red Ching.”"—This celebrated 
Chinese bait received first prize Fisheries Exhibition. Will 
keep for year Salt and fresh water fish, attmeted froma long 
distance in large numbers by ita peculiar odour and colour, take the 
bait voractously, One packet will take bushels of fish. Post paid, 
ls. 2d.—Agent, Dr. EVANS, Importer, Shirley, Southampton. 


Water Motors, for sewing machines, organettes, 
window advertisements, 32s., 42r. List one stammp.—WHEELER. 


Fan Castings.— Improve. Registered Designs: sets 
din., 3“; ein., 49. ; bin., 5. Drawings, 4d.— WIE NI. EM, Engineer. 


Water Motors. Complete one horse-nower, £9. 
Half, £6; Quarter, £4; Eighth, C3. — THOMAS WHEELER, Preston. 


Sample 


set.— TOMLIN, 


View Lens, single, by A. Ross, price 30s., genuine, 


covers 4-plate.— LENS, I, Kilburn-square, N.W 


Braun's Pocket Tripod Stand. The smallest in 


the world, yet rig.d and opens full s ze. 


Braun’s Pocket Tripod Stand, fits with metal 


top into box, 3Zin. square by 2in. deep. 


Braun's Pocket Tripod Stand. sent carriage 


free for 17s. 6d.—BRAUS and Co., 119, High-road, Kilburn, N.W. 


Braun's Pocket Tripod Stand is the thing for 


lady photogruphers, tour.sts, surveyors, and others. Patent applied 
or. 


Galvanometers, ?s. 6d. Ditto Delicate Astatic, 5s. 


Ditto, Tangenta, with glass shade, 10s. Am-meters, 5s. Voltmeters, 
o8.—BOTTON Kk. 


Wbeatstone's Bridges. 5s. Standard Ohms, 2s. 6d. 


Standard Dantell's Cells, in box, for exact measurements, 5a. each.— 
BOTTONE. 


Wimshurst's 12in. Glass Plates, fitted with 


spindles ready for mounting, 66. per pair.—S. BOTTONE, Stanley- 
road, Carshalton. 


French Polishing, Staining, Painting, and Varnish- 


iag. 122 recipes or trade secrets, with full instructions and details, 


pest free, la —-TOMLIN, Highfield-terrace, Barnsley, Yorkahire. 


Bench Drilling Machine Castings, complete, 


3a. 6d.— TOMLIN, Highficld-terrace, Barnsley, Yurkahire. 


Half horse-power Horizontal Engine Castings, 
(completa), brasswork and forgings, Iz 6d.—TOMLIN, High- 


field-terrace, Barnsley, Yorkshire. 


Model Engine Castings, all brass, complete, 28. 6d. 
ighfield-terrace, Barnsley, Yorkshire. $ 


Designs, Price List of perfected Engines and Cast- 
nea stamp.—TOMLIN, Engineer, Highfield-terrace, Barnsley, 
Yorkshire. 


Vallisneria Spiralis, good healthy plants, with 
instructions. Price, ls. 6L—E. CARTER, 134, Dacy-road, Liverpool. 


Oxygen Gas. compressed in cylinders, handiest and 


safest for limelight.—CLAKSOx, Compressed Gas Chemist, Bart- 


lett’s-buildings, B. C. 


Oxygen Gas, compressed into iron bottles, liquid 
trana oxide and carbonic acid.—CLARKSON, Compressed Gas 
emist. 


Oxygen Gas, compressed into fron bottles: prices 


on application.—CLARKSON, 28, Bartlett’s-buildings, Holborn, EC. 


Astronomical Telescopes of all kinds and Apparatus 
or Fittings made by A. CLARKSON, 18, Bartiett's-buildings, 


Eyepieces.—Huyghenian of any power to ft any 
telescope, 158. cach. Sun Diagonals, £1. Star Diagonals, 30s. 


Astronomical Telescopes, second-hand, by best 
makers.—CLABRKSON, 28, Bartlett e- buildings, Holborn, E.C. 


Formulas Worked Out for winding Dynamos, 
from 10 c.-p. to 500 c.-p., 8 stampe each. — H. JONES. 


Price List of Dynamos in the rough and finished, 
speed, wire, required, notes, volta, amps, one stamp.— H. JONES. 


Jones's Patent Double Armatures, low speed; 
wi kind machines repaired.—H. JONES, 48, High-street, Lambeth, 


Incandescent Carbon Lamps, low resistance, 
Zu each. Fairy Lampe, 3a. 6d. Platinum Lampes, ls. 3d, post free. 
—Topp, 14, Wentworth-road, Manor Park, Essex. 


Erythroxylon Coca. 
The Sacred Leaf. 


Coca Leaves.—The best, safest, and cheapest stimu- 
lant. Consignment of choice quality just received. MAR KS and Co. 


For the Marvellous Benefits to he derived from 
Coca, see last week's Family Doctor on the “ Possibilities of Coca.” 


Coca. Sample packet, with medical and scientific 
opin:ons, 13 stamps.—-MARKS and Co., 17, Newcastle-street, Farring- 
don-atreet, E.C. 


Clock Movements, Wheel-cutting, Brass Turning. 
Finishing, Brass Casting, from 73d. to lud. per lb. Best.—The 
SCIENTIFIC INSTRUMENT STEKAM- POWER WORKS, Victoria 
Bridge, Salford. 


Drawing-room Astronomical and Day Tele- 


BCOPE (Beck), 21 og., by Cooke, 4 eyepieces, mahogany case, coat 
£30, price £12 108.—CLARKSUN, Telescope Maker, rtlett's Build- 
ings, Holborn, E.C. 


Microscopic Slide Cabinet. ho'ds 1,000 flat, glass 


door, excellent condition, 458.—T., 35, Aicxander-road, Holloway. 


Electromotor Gramme Ring. handsomely 
„ 25a.—J. SUTCLIFFE, 4, New Lorne-strect, Moss Side, Man- 
chester. 


Indiarubber Stamps. Latest novelties. Splendid 


workmanship. Sat sfaction guaranteed. Designs, Id. stamp.— 
PASHLEY, Id, London-road, Sheffieid. 


Small Gas Engines, simple, strong. good and cheap. 
Numerous references — El. LI BUTTERWORTH, Rochdale. 


“Warne’s Sheet Metal Worker to be sold, 


cheap, covers soiled.—94, St. Auguatine's-road, Camden-square. 


Prizes to Amateur Mechanics.—Five pounds 
will be given to maker of best Model Launch Engine, double 
cylinder, Castings, 5s , post free, 58. 9d. Working Drawing (coloured) 
I Send stamp for full particulars. 


Steam Pump Castings, new design, all brass. no 
fiywheel or eccentric required; cylinder Jin. bore, lin. stroke, post 
free, 3s. Od. Working Drawing, 6 stamps. 


Send for Catalogue, 2d. Six Lithographed De- 
signs, $d.—HUGH kB’ Mersey Dockyard, 17, Smith-street, Kirkdale, 
LivirpooL 

Erasmus Wilson's Sulpholine Lotion, Judson's 


Artist's Blnck, Coaguline. Recipe, 7d. Three, 14d. —STAN LE, 119, 
Manchester-road, Poplar. í 

Lathe, self-acting, 6in. by 72in. ind change wheels, 
£10 los. Another, not sclf-act.ng, $gin. by 42in., £5 108 Combined 
Engine and Boiler, home, £41. Cash and exchange.—4/, Charles- 
street, Weat Bromwich. 


Theodolite, first-class 6in., upper and lower tele- 
scopes, Weguinca instrument What offers ?—LINSCOTT, Rams- 
gate. 


A Objectives, by Watson, 2in„ lin., and jin, for £4.— 
ARK. 


Objectives.—1-7in. (Dancer), 
(Swift), quite new, £5 Ss — PARR. 


Microscope, £1, two powers: Lucerne Microscope, 
four powers, grent curiosity, CI 108.—PARR i 


Microscopical Slides, Books, &c. Apply at once. 
—J. E. PAu, Ainsworth, Bolton. 


Bichromate Batteries, half pint, 2s. 3d.; pint, 


4. l.; quart, . bd. Other res at intermed ate prces—S. Muss, 
67, Ryle-street, Macclesticid. 


1-12in. immersion 


Lathe, engineer's, 6in. centre, 4ft. bed, excellent com- 
und slide-rest, face-plate, bell chuck, tool tray, £10.—-7%, 0. d 
.cnt-road, S.E. 
Leclanche Batteries, sie No. 2, perfect, una-<x, 
3a. Gd. size, 13s. 6d. lot.—759, Old Kent-road, S.E. 


Powerful Medical Coil. with batteries oomplete. 
quite new; cost Gia. ; pree 7. — 759, Old Kent-road. 


Dorrington’s Steam Tricycle.— See Testimonial 
in last week's “ MECHANIC.” Compicw Working Drawougs, ive 
Lithugraph, 6 stamps. 


Dorrington’s Steam Tricycle can be worked by 
foot power. Eng:ne and Boller is self-cuntaincd, and can be usd 
for any purpose. 


Complete Materials for making Dorrineton' s 
Stearn Tricycle can be obtained in separate lots if desired. — A. 
DORRINGTON, Wert Gorton, Manchester. 


The Amateur’s Gas Engine. Castings. 423. 
Drawing, Sa Litho, 3 stamps. Fitted up complete, £10.—A. DON- 
RINGTON, West Gorton, Manchester. 


Launch Engine Castings, 2in. cylinder. 12«. 64. : 
Sin., 968. ; 4in., 504. ; din., 706. Litho, 3 stamps.—A. DORRINGTOY., 
West Gorton, Manchester. 


Electro-Dynamic Engine, 13in. armature. Cast- 
ings, 18. Drawing, . Litho, 3 stampa—A. DORRINGTON, West 
Gorton, Manchester. 


3 or 4 Jaw Ohuck Oastings, 3s. Forgine-, 
ie 2d. Drawing, 6 stamps.—A. DORRINGTON, West Gortou, MaL- 
chester. 


Lathe Planing Attachment, suit šin. to Tin. 
mane Drawing, 13 stampe..—A. DORBINGTON, West Gorton, Min- 
chester. : 


Double Cylinder Horizontal Engine, cylinders 
Zin. by 34in. Complete Castings, 21a Litho, 3 stampe—A. Dur- 
RINGTON, West Gorton, Manchester. 


Bench Drilling Machine Castings, No. l size. 
38.9. Dmwing, dd. No. 2, 7a 6d. Drawing, Ia. 64—A. DORRIN«- 
TON, West Gorton, Manchester. 


Ain. Fan Castings, 3s. 6d. 
ing. Drawing separate 4 stamps -A. 
Manchester. 


Combined Fret Saw and Drill. with bevel table. 
coe nes. 10s. Drawings, la 6L—A. DORBINGTON, West Goren 
uchester. 


Dorrington's World- renowned Castings 
ana DRAWINGS. List, 1 stamp.—A. DORBINGTON, West Gorn 
anch ester. 


Lathe, Sin. centre, treadle, 42in. bed, all iron, haril- 
rest, &c., 658. Governors, 2-h. p., 15s. Gin. funnelling, chaap.— Baus 
93, Manor-street, Clapham. 


Gas Engine, Six H.-P. Otto, by Crossley’s, in first- 
rate conden; price £150.—Can be scen at 96, King road, Caraicn- 
road, N.W. 


Universal Trade and Amateur Supply.—Le- 
ture requisites; light, heat, alr, water, geology, engineer tg, 
chemistry, photography, &c. Wholesale and export. -CAPLATZL 


' Unique Establishment in London for Profes- 
sionals, Amateurs Main fcatures--Universality, Reliability, ani 
Cheapness. Beware of unqualified imitators. 


Specialities.—Spark Coils, Batteries, Electric Motors. 
Working Pumps, Lathes, Saws, Hammers, Wheels of Life, Vaccum 
Tubes, Cannons, Fusces. 

Important.— Parts, Fittings, Prepared Materials for 
Construction, Matching, Completing, Altering all kinds of Sc1enufic 
Instruments, Collections, &c. 

Electric Machine, Coll. Dynamo, Magic Ian- 
tern, Telescope, Spectroscope, and Lathe Makers will find hon u Ls 
requisites uncommonly cheap, 


Organ Bellows, Pipes, Cornet Stops, Keyboaris. 
Recd Pans, Reeds, Concertinas, Harmoniums, Violins, Flute 
Clarioneta, Lutes, &c. 


Frictional and Induction Machines, Plates, 
Cylinders, Stands, Conductors, Glass, Vulcanite. Hundreds of 
Lecture Accessories. Their parta. 


Coils.—Experimental, Resistance, Medical, Dynamo, 
2 Telegraph. Galvanometer and other purposes. Vacuum 
u bes. 


Batteries. — Thousands lighting, experimenting, 
medical, depositing. The Universal Four-Cell Case, 15e. Convenient, 
durable, and economical 


Dynamos, Arc and Glow Lamps, Electric Lanterns 
Castings, 10 kinds of Motors, Leads, Armatures, Dynamometerm, 


Magnets.—Most powerful Electro: and Permanent 
for Fields, Magnetos, Bells, Galvos, Diamagnetism, Solenoid. Ex 
periments generally. 

Wires.—Cheapest Stores. New and second-hand 
Great reduction in price. Paraffin, Vulcanite, Reels, Brass ux 
Cores, various. 

Rare Metals.—Potassium, Sodium, Magnesium 
Aluminium, Cobalt, Gold, Silver, Anodes, Nickel Salts, Dejus.: lag 
Apparmtus, Moulds, Powders.—_CAPLATZI. 


Lenses, Prisms, Specula. Object-Glasses, Bye pie | 
Finders, Cells, Tubing, Racks, Hooks, Joints, Optical Glass. T 
in quantities, 


Catalogue, 2d. Caplatzi. Science Depot, Hire an 
Exchange, Cheniesetrect, Tottenham Court road, noar Br. cia 


Museum. Established 
English Mechanic” from 1 


r set, including draw- 
ORRING TON, West Gorton 


What offers for 
XXIV. to present date, quite clean, unbound.—J. INGHAM, 
Cuthbert-street, Hall Park, Paddington 


Mechanical Tools (various). Fret Saws, best. 
dozen, Wood Gl. foot, machines and frames. IJ. PAYNE aud Co., 
Cullum street, E. C. 


Complete Instructions to Stain Wood. 
imitate “mahogany,” “satin wood,” “rose wood,” canary coio 
wood and ebony; also genuine receipt for French polish. The 
post frec, 13 suumps.—C, MARSTON, 73, Allhallowgat:, R. pon. 


To Anti-Tetotalers.- Clear Instructions to 


duce whisky, gin, brandy, and rum, without distillation ; cus 
and no risk; all for 13d. C. MAS TON, 73, Allhallowgate, Rien. 


Dynamos, from 10-light upwards, warranted, che 
sent on approval ; some second-hand machines in stock.— WAUN 


Write for Lists, &c. Testimonials from all] 
WARNE, 39, St. John’s-street-road, EG 


Lathe Head, 3in. back-genred, poppet, Oft. Gin. 
new, £4.— BLANCHARD, , Parl-street, Lisson-grore. London. 
Gramme Ring. 6 by 4, wonnd, 153. H Armat 
4 by 2, v. Field-magnet, ditto, bored, d. — TOLMAN. 


Tolman's original Electric Motor (recently è 
scribed by E. Chaster), with armature 3 by 1, u. — TOI. MAN. a 


Dynamo Machine, and Arc Lamp (50 volt 
ame-), 2,000 caudle-power, TW, complete —TOLMAN, Wal 
himpten f 
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